- 1 - Del ayed-rel ease glucocorticoid treatnment of rheunatoid disease
5Description The present invention refers to the treatnent of a
rheumat i ¢ di sease and/or osteoarthritis by admnistering a

del ayed-rel ease dosage form of a glucocorticoid to a subject in need
t hereof. 10 Backghqund of the Invention Role of
| ow-dose corticoid therapy in clinical practice 15D seases of
rheumat oid nature |ike rheunmatoid arthritis (RA) are chronic,

aut oi nmune di sorders in which inflamation of the synovial joint
lining i s accobpdayeiirdlgaseigiicecorticoiditreatrment of rbeumatoid digeasads
to bone and joint destruction, deformty, disability, and even death.
RA affects about 1% of the population and is 2 to 3 tines nore conmmon
in wonen than in men 20 (CPMP/ EWP/ 556/95). Early diagnosis,
suppression of inflammation, and aggressive treatnment strategies are
regarded as i nportant requisites folgeﬁcﬂ’BVBPabl e out cone (Pincus
2005). Qducocorticoids are widely used to treat the disease and are
often adm ni stered in conbination with other drugs especially
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patients in France, Cernany, Bla‘ckgyomudioSﬂm inverdved such therapy
conpared to about 20% in the United Kingdom (UK). Predni sone was the
nost common corticoid in France, Italy and Spain (94% 59% and 43% of
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15contributed to renewed interest in this treatnent regi nen and
increased use in clinical practice. Safety of | ow dose |ong-term
corticoid therapy 20Soon after glucocorticoids were introduced for
the treatment of RAin the 1950s it becane apparent that |ong-term
use of high doses was associated with clgpically significant side
effects that included osteoporosis, glucose intolerance, infections,

\ | . ; Y eedi
PP el 1 s dfartro oefents: reStneal) wheltE: BftarfsHiRd g, i g LRy

| :c t Ier at gr € riﬁ;Gmtdyeam ﬂ’%elﬂt _ Kq_sgfe?rrc]!fmb%pr?tpe_emmha @tﬁ?ptrywﬂ pgtiémst‘
of lowdose, |long-térmcorticoid therapy. n aqgr.e

si de effect é’V'?,%ﬁ%SBd‘?‘é@uygddﬁﬁc G&FiRg tggyﬂ%\ﬁdaii%ggo ébaho‘%@?’%deﬁ%tr"ﬁi
each indi vi 8{96*/ bR toolPRedhivdie IMedmBPERBH WHHIAMARDS (B6% )b Slonad

wi t hout predni sogﬁ?ttreat ment concl uded that | ong-term predni sone use
at dosess >5 (19¥a4Fingts 2088)associ ated with the dose- dependent

devel opnent of specific AEs (Saag 1994). However, this study was
retrospective with historical case controls and included predni sone
doses up to GlEcogprtiegidsA havei ag broadp epeqtren maf ol @i-isfle minrfobk pénds

conpr ohensi JAMEBpLraNFEyeea; CTRY det. il EPRIY “IofRolyto  tatfc

(<10 ny/ day ipteeidningitmfunetjohs af Eukpeytesfiproblastsylanderwiothelial deils; and

th b i mar h,of . t hoak d ' j L
mocs ™ b oA PS8 Sl 44 R0 AR AT ané Ll
prospect i Ve}lgfefmdﬁma egl-6% t(BlittlgAavéit fm(ﬁ)ud{yhen i2theiyh were ggmdi Firkgtlgoed,

5to 10 ) . . ‘ .
o 20nY S5 eoiidh Yeotn SRl A BBl Soh Rk A Mion
ef fects seenjioshbedbedse s ORGRIAYO prétifsine: éradquiviieADSEisesy high-dose,
| ess frequent. The experts concl uded thatff "the overall fear pf

gl ucocort i cdPRg-tRIN cregmeRsravergs Hahly e @fTeRtive xPilo oNeres rRpspgiated  with
articles, i fpuaiET)ﬁga LAEVER" Rk (RAGEPRANE Jadibred SRAKAbHhONThE 1dY b afer

dose therap alance of risks and benefits of | ow dose ther?gy
clearly diffdavelaproentiofdpwodoseeERaimena i offeiogesce Hbe dpgidence of side
Gst eopor os Seﬁ%&@%hgyo&tmEéﬂttﬁaSﬁé?l'&ﬁt:ifiéimrét}b KB@ﬁgHrééit%o@?.ah@ﬁéorﬂ&oid
gl aucoma were li1ste S TIISs actors requiring nore careful ™ -
obser vat i on.ddsesaanéi npwnonly ernsidgred osiitablel foraghert-dermether@py inhapresialy
need regqul ar j hLQ0) n (ﬂp@é ;
crisis of Cocra[cslggg(lﬁggﬁf ﬁggg%m%ﬁf&ng\%ve%i%pg%f bﬂﬁ%eﬁé@%???é us, cribed
wor seni rg ofcogligaid miose aratilfustrated pytancenaiuationrofdiatieste whowttendgd a US

Pyper tons! orIN0 SRR o957 s ooty CBCBARGH B Phbebr Tbpcand B+
o1 mess, pa o e o asacd. Lhast Syrmlam
55 (and rel ofoap paBPerla A Aicaqin 2000, Wi it BREPs by S A MRAAE,
i mportant ouiegpastivedf. RA treatnent (Ahlnmen et al. 2005, Carr et al.
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I ndeed, norning stiffness is such a typical 30synptom of RA that it
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performed since the mid-1990s have shown that low-dose prednis{ol)one



30 26 patients with active RA who were being treated with standard
anti-rheumatic drugs (predom nantly NSAIDs) but who had not received
gl ucocorticoids in the 3 nonths before the study (Arvidson et al.
1997). Night-tinme adm nistration of prednisolone at 02:00 resulted in
highly - 6 - statistically significanfgLnprovenents in norning
stiffness, joint pain, as well as suppression of serum concentrations
of IL-6 (p< .l.e ) ak
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25 WO 2006/ 027266 di scl oses a pharnmaceuti cal dosage formw th
site-and tinme controlled gastrointestinal release of an active agent,
particularly a corticosteroid. The pharmaceutical dosage formis
preferably a coated tablet having a core conprising the
corticosteroid and a swel |l abl e/ disintegration 30 adjuvant, and an

I nert outer coating. The coati ng is conpressed at a pressure chosen
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treat ment ofhyperteasiont i ¢ di sease and/ or osteoarthrltls in (i)

patients with high Interleukin 6 levels; (ii) patients with nedium

Interledkin 6 levels or (iii) patients with low Interleukin 6 |evels.
Modified-release prednisone tablets

Patients with active RA suffer from clinical signs and symptoms that include
joint stiffness, pain, and swelling. Patients have assessed these symptoms

2s  (and related factors such as disability and mobility) as being important
outcomes of RA treatment (Ahlmen et al. 2005, Carr et al. 2003, Hewlett et
al. 2005). Clinical symptoms vary during the day and are more severe early
in the morning after awakening than in the afternoon or evening (Cutolo et
al. 2003, Cutolo and Masi 2005). Indeed, morning stiffness is such a typical

30 symptom of RA that it has become a standard diagnostic criterion for the
disease (Arnett et al. 1888, ACR Guideline 2002).

The mechanisms responsible for the circadian variation of RA symptoms are



10Still a further aspect of the present invention is the use of a

del ayed-rel ease dosage formof a glucocorticoid for the manufacture
of a nmedicanment for the treatnment of a rheumatic di sease and/ or
osteoarthritis in (i) patients who have been pre-treated with an

i medi at e rel ease dosage formof a glucgecorticoid, 15(ii) patients
who are refractory to treatnent with an i medi ate rel ease dosage form
of a gl ucoc T : T e <Ll
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10 wherein said treatnent is adm nistered once daily for at |east
about two weeks, and wherein said treatnent is adm nistered such that
the glucocorticoid is released at or before the tine when the
patient's Interleukin 6 level is at a daily peak. 15Detail ed
Description of the Invention The presentginvention refers to the use
of a del ayed-rel ease dosage form of. a glucocorticoid. The release of
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adm nistration allows an efficacious concentrafion of the active
ingredient to be present 30when such concentration peaks. - 12 -
form prefer r 1S :Qr 0, .
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or the active ingredient conbination over an exactly defined period,
so that no a’lﬁ’é‘&ﬁ'%?&&ﬁcgaﬁ occur. The water present in the
gastrointestinal tract penetrates slowy in through the coating and,

after atirre whi ch is reV|ousI fixe ure for

conpr essi on, FYRRRIMEe E'é PapRLs i r@t'éé&ﬂqynga\w%ﬁ%d‘i@t W%@@H’é‘?"e
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hydr ophizbi c Pregnisenentoult watk dar patignist ﬁﬁea@hepﬂﬁohr%ﬁiedow%éow&cee
I ncreases grgahtyidand ﬁﬁaﬁv&ﬂﬂ?ﬁ‘ﬂ: %HQﬁhVeP%cﬁﬂ(fj get i ﬁ@ﬁ%—hﬁﬂa dose over

conpl etely bursts open, 20and t c ive Ingredifent and the active

i ngr edi ent c@hﬂgﬁaﬁlmwﬁbsldbgh‘ﬁwmpliaﬁqedﬁteased very rapidly. A
particul arly advant ageous enbodi nent of this press-coated del ayed-
rel ease tablet is achieved when a previously conpressed core tabl et

i s 25subsequaithdughc admiristrationiafhglacocorticoidgeat 0210l0e requltedsint émaroved

Por T ow 5 natBpra 1 pAE 3 bR ShoigErn Biackea s wafd BEnbY fphysgient
30- pol yner for tleopaligrtenddikebcioyesalt acpoor quedlibaocf sleep aad/at cehepliapeeg.

Eudragits or Carbopol), cellulose derivatives such as
hydr oxypr opyl net hyl cel | ul ose,

hydr oxypr opylsepPhtdn® 792406 x3e82kibek e pharaceitiday | cophpasitase for pedodat
cel I ulose acaecgn%Emstratlon for rheumatoid arthritis, which comprises a glucocorticoid as
s0  active ingredient and which leads to release in the small intestine. The
composition is a granulate which is laminated with an inner layer which is

resistant o a pH of 6.8, and with an outer layer which is_resistant fo a pH of
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pol yvi nyl al cohol, polyethylene glycol, salts of higher fatty
acids, esters of nonohydric or polyhydric Salcohols with short-,

medi um or | ong-chain, saturated or unsaturated fatty acids.
Specifically, stearic acid triglycerides (e.g. Dynersan) or glycerol
behenate (e.g. Conpritol) are used. In_addition, further adjuvants
shoul d al so be added to these materials so that 10 the tablet coating
can be conpressed. Typically used here are fillers such as | actose,
various starches, cellul oses and cal ci um hydrogen phosphate or

di basi ¢ cal QJ;jSI PalMe488 860 l‘ﬂ@gc@tbésialrmmmeldemmaagdolgagé fOrF’ﬁ%inﬁ:Bhtrmled
stearate, and in exceptiopal cases also talc a cero enate, A
ol asti ci zer P16aze Ok GOHICOWS daferencs beiBa¢BaTs Iy e tCemulations,deserbied in
fromthe grwpafentmomygtdyl ene glycol, dibutyl phthalate, diethyl
citrate or triacetin. In order to achieve an optinmal release profile,
the tablset core nust also fulfil certain tasks and exhibit certain

properties. Lm/oéiéfate&&?oéﬁag C}Qst@%abfﬁg £caRS Shictfis’ BRAtHd" ABRAst

profile is achieved I ypical disintegrants are added 20 tot

i nner cor e, twhilayerar enel@f iwhich compéstalyperclesasnthenethgr.olje eeatinglayers
follow ng s : Iv.at | farch derivatives,
crossli nkedggﬁltb%&?rﬁé%iéf?rbg%bg%ﬁ%% e%déeé'e@?es%hgl'ow ng agent, for
exanple resulting froma conbi nati on of a weak acid and a carbonate

or bicarbon , S ronote rapid release.  The tablet cor

oo ear 1 o st aRdogh R BRGHY s aB ek R Ser iifichy Bufing 8 felgese
(e.g. | act opeofileatithihdiree dzlay afonvyRrising al corerarty ar lergehopa dydhahalicoor
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not excee mm ( prefera i n.di anet.er ecause ot herwi se e
pr ess- coat edatgh eﬂgﬂbﬂ%% ”38[3“52 megtiumg lsoégﬁtlg}ﬁ E%E Phpads Pgﬁhe KS'%
resul t ther gatomenbectesiieso te Hlgags MadumnThedicatthg rag benfokied for
range from0.1 to 50 ng, very particularly between 1 - 14 - and 20

ng. The in @XaMple ap pERSSEF,HBIHNG: of the dosage form according to the
invention is preferably such that |ess than 5% of the active
ingredient is released during 5 the |ag phase. After the rel ease
phase has sW¥PtQ24072034 disglesgs eqhrmaseuiical despge faret tor sslayedgeleage,
the active i di =% P T tHaTy ,
the del ayed! Eol Bea SRl SIEF (BRTRRCl A BRI PoRRHent SRR ORI AN 2,
| ess than alpeaterial mduehs hiingsr abeid dalgyed nielense BedninchigleRedl leasheone

vitro rel ea I eterm ned using the USP 10paddl e
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di ssol ution no he enpl oyed active ingredients are
derived fromthe group of glucocorticoids and all show conparabl e

physi cochem,gal £S5 . . Lo

i ncl udecor {Tllvg nze%‘@%%dc?re @'FS@%%?S#@B'&F g c')tr[?eff ‘B?ee%frif? 3 eo%%qm?[gy fo release
met hyl pr ednitls®botivg ingretientindespatificdelbhed eleasd matnecor t i sone,
fluocortol one, cloprednole, deflazacort, triantinolone, or the
correspondi ng pharmaceutical |y acceptable salts and/or esters

t hereof . ThiWWOappb&R27266 ndistloses ar pharmasslnicabaiesags efdrh switiongte-and
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accept abl e walticosttdid TheSHirfaceutical dosage form is preferably a coated tablet

having a core comprising the corticosteroid and a swellable/ disintegration

30 adjuvant, and an inert outer coating. The coating is compressed at a

pressure chosen to result in the release of the corticosteroid at a
predetermined position in the gastrointestinal tract.



In the present case of the del ayed-rel ease tablet, the foll ow ng
conbi nati on of core materials and coating materials has proved to be
particularly suitable for achieving a tine- and site-controlled

rel ease with exclusion of pH and 25food influences: The coating
preferably conprises: hydrophobic, waxygsubstances with an HLB val ue
of | ess than about 5, preferably around 2. Carnauba wax, paraffins,
cetyl ester waxes 30 are preferably enployed therefor. dycerol
behenate has proved to be particularly suitable. The use of about
20-60% in particul ar about 3@uififtaryofithe inventiony has proved to be
very advant ageous; non-fatty, hydrophobic filling materials such as
cal ci um phosphate - 15 - salts, e.g. dibasic cal cium phosphate. The

use of aboutTHgSprda¥npinvehese Haviel tartieded ara elivicall studgrihicrdento tdst the
about 40-60% in the coati ng has proved to be eré advaegj; ggeou h rg;
i n addi tg on efigacyt abreflelayatiralgase eperdnisopealabetcGrapated g SRy
e.g. polyvi @?‘.h%i?t‘é‘-ﬂeﬂéﬁ&t% {aBMY) It WAPKEMd Yhdt oG HainRRratieh cTapst

4-12% speci y about 7/-10% and glidants such as nagnesi um
stearate, i etayecersleans presnigonebialetoshowsa surprisingdp ngreased giicasy
about 0.5-1.59 l.Qi dal ;. Siehd Al axi :

low requl acBipagH i) 18 it LERIRL hElecRHE TIchep briBRtgRe
addi tion, tdablekti ngui sh different dosages, a colorant can be added
to the tablet coating, preferably an iron oxide pignment in

concent f%tions of about 0.001-1% The core tablet preferably

CO%H ses: IThusp@ ﬁ;@t ia\saed;trt@f][tdnéi iaméntbon aefea;c:ltd thee u?grcﬂﬁ datayeg-release
conmbi nation fromthe group 0 ucocorticoi referabl y. prednisane,
b edni <ol ondlosAge g k& fasBrestsE fitabe abiaglis pE piReYeBment i 8
f1udrocorti yeMgterhl tte5@idrtlo? acheamaltic eliwise, arti?ér ostecanttritisand

trianci nol one, and the corresponding salts and esters thereof. The
dosages of the active 20ingredients are in the region of about 0.1-50

g, Verys esr;quﬁhéy 2BBEYEBD 1RO OHYVertic deféfs M8 thel s@dsH hi a8laybliveleare
tabl et preferably conprises a filler such as, for exanple, |act gc'frstha

starch deri osagedoun of aglusasssticaid forthpaanufpgiure of ajreedicamant

enpl oyed. T i j healickaps 888/ dsfeoarthritighsent rati ons of
about 50- 90‘%%@%@??‘?%2?%%%@&0& go- 80% A di sri ntegrant is
additionally present and is typically crosslinked PVP or sodium

car boxynet hyl.cell ul o : J.C lcn concentrations of about 10-20%
It is addi ti(hfpgtlﬁyl(sp\%@grs%f@éﬂefcg%é%sdbsr nder, e.g. PVP, to be present,
typi cal by i fiippatbents mdihi modenate diseases,- 10% specifically of 30 about
5.5-9% and ,a,lubricant, such.as gnesium stearate, in concentrations
of about O. ﬂ"ﬂ%agf’ﬂt%t%ih Eﬁ@cq’%%sné%ase of about 0.5-1.5% Coll oidal

si |i con’ di oxXjiWpatientsonittabhort disedsesiurdiion (€Bybkats)y, nornally in
concentrations of abouyt 0,25-1%. It ig additiaqnall - 16 - possible,
For visual | ivipStengaevmiGermcisenss FERPpIe LEANG Lo add a

col orant, pr(@P?faﬁBhté With ignglastingl diseagseintation Cohgeats)at i ons of about
0.01-1% b5Preferably, the del ayed-rel ease dosage formis adm nistered
as a |oAg-termtreatnment to a subject in need thereof for a tine

suf ficient tS’tilT £ $u8e ARt o P:@&,ehhmv@hﬁ@%@f_ea@% e ds6 @R 9edelayed-

synptons. The long termtreatnent usually .coiqﬁrl ses daily .
adni ni st r at itelease tdesagediferament @ oplugacasticeisidar pte omabufactyfe, o @

for at |east HR f DFhdtimatRodiseds 8RB bR Biritis in
preferably f%}rg&%? eachr t@é&%@&@?hﬁ&e&g nore pr e'%grsa%ﬁy for at | egst 12
1. patients with severe, long lasting morning stiffness
30 patients with moderate morning stiffness;
patients with mild morning stiffness;

patients with severe, long lasting pain
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patients with moderate pain;



weeks, and nost preferably for at |least 6 nonths or at |east 12
nonths. According to the present invention refers to the novel
treatnment of groups of patients suffering fromrheumatic di seases
and/or osteoarthritis. These 15patient groups are selected from (i)
patients-with severe di seases characteriged by a D sease Activity
Score (DAS) of > 5.1 (Le Loet 2006) and/'or a Physicians Assessnent;
(i) patients with poderate diseases characterized by a Di sease

Activity Scdte PEHREIS Wkh M@ PRI, < 5 1 and/or a Physicians

Assessnent; 20(iii) patients with m|d di seases characterized by a
Di sease Activity Score (DAS) of < 3.2 and/or a Physicians Assessnent;

(iv) patientSilhg furtharaspegt abliesrresenk iNYANtAN refes tonths yse aba delayed-
patients wt Ld- [ ' indidD » rREsLaM

patients w trEIe%%gEiﬁ%@?ngﬁglﬁgoef‘;s‘ﬁea%la?g?%ﬁ&gf f?,rrﬁftgét han Sf%ﬂé%l?s?f?%
Furt her pat ireedicgmenpfor thg troatreentafaineumaiic disgaseanddar esteparthritis in

severe, |ong.l o j | e racterized by a duration of
nor ni ng sti angéébﬁ%égmmﬂqu%ﬂehkﬁ?éfe\%g?i ents with noderate norning
sti ffness bédiipatiealdOviéntheti@iminterleBkiqi6 levelsadri ents with m | d norning
stiffness of.less than 100 mn Y at,Lents with severe, |ong

| asting pai r("'hr?é'ﬁﬁege‘?"i“&@’&’ @e%elﬁfﬂéég%é?lﬁ' wth >70 mm - 17 - (v)
patients with noderate pain characterized by a VAS scale with > 50-70
mm (vi) patjents with mld in characterized a VAS scal e, with
250 1 ‘s Purdtiics fustieraspect oflife hregeanuenlst 51 amOl @ JeauEr Eripese
wi th high | fabhe dim of al R¥Icorticdid forTRE tnaMFACIEROBT & Whddicament for the
patients with nediumiInterleukin 6 |l evels, e.g. hetween 3000 and 1000

LWL (iii) treatment ef srhelmali; disease alw/on ogteogilbritis i g, | ess than

1000 1U1. 1§ Eﬂﬁbﬁ&rwﬁ@tHa%BtbéHrPH%'itrgﬁbédt\ﬁitﬁ%Jneiﬁﬁrﬁgdi%fé’ﬁéleééé dosage
patients who 'have been pre-treated with an i mredi ate rel ease dosage

formof a gl ucéeer of a@upocorticoid,( i) patients who are refractory to
treatment W'(Sfif] p%ﬂelémbataﬁ? ehSaeR 109R8AG e OWith %in dmmediate release
1'd, a (rer) g Furt her

gl ucocortic n ucocort’i coi d naive patients.: o
pati ent groups deaggedorsedba glugoredienid, @r) patients who have been

pre- treat ed i (i, ALBRlcolP e b | e 2

Still a further aspect of the present invention refers to the use of a delayed-
20 release dosage form of a glucocorticoid for the manufacture of a
medicament for the treatment of rheumatic diseases in
(i) patients who have been pre-treated with other medicaments like a
NSAID, a DMARD, a TNFa inhibitor, an IL-1 inhibitor, an IL-6 inhibitor
and/or an analgetic agent or any combination thereof, or
25 (ii) patients who have not been pre-treated with any other medicaments like
a NSAID, a DMARD, a TNFa inhibitor, an IL-1 inhibitor, an IL-6 inhibitor
and/or an analgetic agent.

Still a further aspect of the present invention refers to the use of a delayed-
so release dosage form of a glucocorticoid for the manufacture of a
medicament for the treatment of a rheumatic disease and/or osteoarthritis in
combination with at least one further medicament which is a NSAID, a
DMARD, a TNFa inhibitor, an IL-1 inhibitor, IL-6 inhibitor and/or an analgetic



20NSAI D, a DMARD, a TNFa inhi bitor and/or an anal getic agent or any
conbi nation thereof, and (ii) patients who have not been pre-treated
with any other nedicanents |ike a NSAID, a DMARD, a TNFa i nhi bitor,
an Interleukin 1 inhibitor, an Interleukin 6 inhibitor and/or an

anal getic agent. 25 By neans of adm nisfl@ring a del ayed-rel ease
tablet, the daily dose of the glucocorticoid may be substantially
reduced conpgdedfl. to an i nmedi ate-rel ease tablet of the

gl ucocorticoid. The reduced dose may be adm nistered fromthe
initiation of the therapy. Alternatively, a higher dose, e.g. greater

30 than abougilg fﬁ&%é?gaébfecpbﬁ dﬁr@@énﬂhvéﬁhcﬁﬂﬁ'tMé'L%BtofadWé’lB&e@-freleﬁse
anot her gI ucocorticoid mnistered at the initiation of

therapy in cﬁQf@getferm@da@ummdtf@rpthpnﬂamfu& of aroedicament farthe
a suitable t

titrat edé do&n‘%@g{éﬁﬁ éﬁ '?e&n?rgﬁ; %f:{eerére] Caeﬁ{ﬁ?ﬁnk §§tebgﬂﬂﬂﬁé %mt b’ﬁy further
equal or | espedicament ng/ day of predni sone or an equi vaI ent anount of
anot her glucocorticoid. Thus, the disease-inhibiting effect nay be
obtained by a significantly | ower dose of the active ingredient,

wher eby t he Stilcafurtimereaspedt oftriermeaehtt mvenihcm’ isdhefusedf a deldyad-nelebsel.
For 5 exanpl the dall dqgse of ..t cocorticqid can be reduc d__by
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dose sizes, e. t'abl ets contai ni ng different amounts of active

i ngredient. gﬁﬂcéﬂ}ﬁrgone a conbination of 1 ng, 2 ng and 5 ny

tablets is preferred. 15The treatment according to the present

i nvention mag conprise the treatnment of a rheunmatic di sease and/ or
ost eoar thr i t$Hl afyrtharaspegt eliherreseridnvention is top usaof & dRlayedfricasee
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osteoarthritis rn conbinafion wth at-|east urt her |carren
whi ch i s prdherisgaipnent| efcarkylesaling reorgitins p@bfrm@g@s':hegmahmmd/or
TNF a i nhi bid@LSamtdisl i nhibitors, IL-6 inhibitors, analgetic agents
or conbi nations ther eof Especi al I y preferred is a conbination with

Tar enf | urb| | .. NSAIDs are preferably selected from aryl al kanoi ¢ aci ds
Di cl f I
(e e i RTRE (ot P B IaR 50 RO 8 Oy dcce

Ket or ol ac, Lch)sagecfbm of Bl@mmwnncon eﬁp‘rtbéemm:famucb of & mmedlcament for the .

N-arylanthr | i JVef 1.C i ¢l e i fro

Ot came. (P AsarEnf SR SRAG Rl ookl IR R Cnlb e b 2o
Et ori coxi b) releabemhcyivkinesatigivs atrhenmafic disepee aatlor cstp=efheitised is a
conmbination wth Tarenflurbil.- - 19 - hydroxychl oroqui ne,

net hotrexate, thorium di oxi de suspension, |evam sole, cyclosporin,

i nt erfeepne,SHiied furthemad earofftherpr@smmmrmens‘»s bhnaehol. foliNe tpeatment of
inhibitors and |IL 1 | h bitors are ferablé}sse ected f

anti bodi es & PYFTLAY ?réQQe P8 Sid h sSVé!E%tH cghan V'Pﬁqr{ymwﬁheumat'c
anaki nra, adﬁééé@ﬁ@hﬂ/@ﬂds{eb@ﬁhﬁﬂﬁn wWhich mﬁr&@&wmmiskerﬁmg Wb&dtﬁtﬁent

are preferably selected from ant i bodi es_or_ sol ubl e receptors such
tocilizumab.2M® RﬁBYQgélm@U'ggeﬁt% Q&J@GQF@D& éﬁﬂiﬁ'@%ﬁ' dbt addelpyes- release
salicyl ates cfo‘é%@brfbﬁn wﬁam safd trsainé-’é hhHu%te?réb orfe8 il B &t least
Fai sl am ne, ArnoOxiprin), from pyrazol | erivatives

(Phenyl but az&h%ltt\mm &yl but azone) or par acetanol .or from

conbi nati ons thereof. 15 The dose of the at |east one further

medi cament may be substantially reduced e.g. by at |east 10%
preferably Htilba furthestaspect ofdhg prisent trdition As aenethod\fef the tréatnfant of

a patient suffering from morning stiffness and pain due to an underlying



30 The dose of the glucocorticoid may vary during the course of
treatnment. For exanple, the patient nmay be administered a relatively
hi gh dose during the initiation of therapy (e.g., about 10-40 ng/day
or higher of prednisone, or an - 20 - equival ent anpunt of another
gl ucocorticoid), which-nmay be reduced g?ygmard over a period of tine
(e.g., over 3-4 weeks) according to the patient's response, to a

mai nt enance therapy dose of out 10 [day or | ess of prednisone, or
n 6qul val rhSTERbL AISeASeABRIRE SUPARETIP, WSS Prines BHdInifag ©
the patient Jgy phfiestan bﬁé@tﬂﬁe afpbahﬁbfagjm&dcarﬁcaﬁﬁ@or}{mﬁe@hin@ner@ed-

adj usted upward over a period of tine (e.g., over 3-4 weeks) to.a

nai nt enance rele@sgsipsagsdoon, wherain seidieaiiend s peginigtered eneesdaily, fobr
an equi val e%!@é&‘éﬂbuﬁw@ﬂgﬁl@r gl ucocorticoid. 10Further, the
present invention I's described in nore detail by the follow ng

exanpl ess Exanpl e 15C i nical studies. The clinical devel opnent
program sup ti S i [WeY" vied-

br edn; sone. (o & [Uhis? BsBb & Ihe BREAnE Hivalloh 1 o a0 (8 teafRRF of
st udi es and 4l pptiestehdving shailg fiuctudtiass ih Istenldukin: 6 Téwedse dBer tandnderhdng

open- | abel, .crossover studies on. 20 9. heal.t hy nmen. i nyestigat he
conpar at | ve ISAIRTAIPG, WY, SARIPHsRS MDY o it ARLER: T eBeehvg
exper i ment alarg@ltneic adglueyesticsit eesdaihetnal at delaged selaso dosage nfpr®,
ng predni sone. The
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Gl Byt o aertiha Rtk Maa Frer s, AP IAte o anas cafy 4ot 2L Teast abauhp
adm ni st rat ivieKs® BAd PHepsihs said etred@tntéhitt a9 8d@istepdt t siigh aitvht hitigh
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reference imqgﬁggtgqjaqz%@a((.l R) predni sone tablet (Decortin(r) 5 ng
tabl ets marketed by Merck KGaA). 30 Phase IIl study: In this

random zed, parallel-group, double-blind, double- dumy study on 288
adul't R patients, the fi Bgtf,ig@ﬁﬁgéﬂaﬁoﬁ%ﬁpgqﬁﬁéﬂi&ase t abl et

formul ati on was adm nistered I1n the evening for weeks. The daily
predni sone dose of 3 to 10 ng was achieved with 1 and 5 ng -21 -

tablets. Ef MifnbbsBRindahiln ratlstotfERRLCS bilyEdreitale uBlEge fifm of
product-given 1n the norning. This I's a novel study design I ch was
not used by aAghicdserticoitoThe releasekair tieagctiveoingiedientpatpreterablyndelayest
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St udy desi gr3-artburetdiiedihtaly thé ativeyingeesiient. may destalek weile upper
ifically desi t h f1i f .of ..

e sone EDUECT %&?{éﬁiﬁ%ﬁdﬁ%?_ o WO it St e
redni sone (deefeeallyn réfief} igiremased ihhibe m ong8ofthe
gver a periqd, of. 132(. efg. Pr ednj egdel ed-rel gwemangethe S .
reference prBggHee ¥ @Oqﬁrégcﬁgﬂb?_eﬁgog%ﬁr%ax%ﬁ@e‘aﬁ?%ﬂgfa%%iorm 1S
di }‘ fer eg solptﬁ%ﬁeraﬁly{adhﬁﬁit@m%c: () ltmétﬂ pati%mmcuT. 'r_rtief@rtef u&ﬂgnﬁe,t ioge ‘p@aa‘erab!y
rel eased in the gastrointestin ract. Timn e eveni ng dose
(2200 80 nmiyhegenagerToronaRat S0 B e 3007 56D BncPACUrHID Q0
study with Bygedai sanenife! sy@dskeligfmtmabibs hiss heempbhledt With esitcddign

pl asma concentrations of prednisone 20 and its active netaboljte
pr edni sol ondlugtuadieng iRothes caneenteationa Pt Rradntare®atan: ppkioRs Eyehias
b 2 ter admifehblRh & whith peaReUuling BE8BHR REGS! bRdiich alifis@btion
04:00 is expected to ‘suppreSs the kndwn earlFy norning increase of
pro-i nfl anealiowy awytefficacious eenrcantiiadioneefuthe aelivel ingredient tede present

a0 when such concentration peaks.

The delayed-rélease dosage form is preferably a tablet, e.g. as described in
WO 2006/027266, which is herein incorporated by reference. The dosage



251 nclusion of a placebo armwas not consi dered necessary or ethical

due to the proven efficacy of prednisone. Blinding was essential in

this study to avoid bias. As the Predni sone del ayed-rel ease tablets

and reference product tablets differed in appearance a doubl e-dumy

techni que was used to maintain the treaypent blind. 30 The study had
a 1-to 2-week screening period that was followed by a 12-week

doubl e-blind. tr ] ith visits after 2 and 6 weeks. This

12-week peri 88“%3%@%&%%@@%9?0 be sufficiently long to denonstrate
any - 22 - (@)fd eorerfeadng at tdast pnemglugocartitoibactiviningrediéntcand having at
endpoints (see bel.ow). At the end of the 12-week doub blLin eri.od,
patients who cdffite? SWﬁgalrl]?-%gMa"& %tﬁlq%ﬁﬂl(%?ﬁto%‘?%k@tgpgﬁpﬁg
to continue in jagredisa-ikaapldip rereassd fiwn ake Wosagei fotn wWhen e woire His
all patients received ?\g%i ve treat pwi t h, Predni sone

e
del ayed- f el easeontgcied rﬂ?ﬁ?@é‘ggsqﬂ?ﬁh@mssa%re to continue on the

sanme stabl e dbg\/érfiﬁﬁeﬁ, @fg.Pd AERLsTMIle @R Msiiswalgté eobhidg présed eeited
in the nonth before entering the study. During the study prednisaone
doses of 3 to XPregsaidgoating beingeanable gf m&m@w&ybﬁa&ﬁ@l release of the
conbi nati ons of ' ﬁé?{?@nd 5 e ; i | B 1
and 5 ng predniascﬁggﬁﬂgal y tdgisrgés,e(g?‘frn%%ﬁ'zﬁdﬁéﬂcgﬁrgﬁlggﬁpggﬂgﬁvxgqrr gﬁe
rounded to 3 ardbs8gedormespectively. A constant | ow predni sone dose
was gi ven t hroughout the treatnent phase to ensure that any

di fferentes between the treatment groups were not due to dose
15changes. Prheringrt copting iinidiabiy prevénts aeleasadpfothet activee ingredignt, or the

ol ayed r of e bl et nhBirBl APE AT < RED Ukl bibd od 'R

del ayed- r el esisseyption tdam ecenr.nJh20 wader qupsentoin tihet igastomtekdingl tract
nmorning adm ni stration of. i di,ate-rel.ease (| # i e i .
reduci ng t hep?il?&@??%%oﬁ’?y %ﬁ‘?‘fﬂj’ @"tel tfq,aﬁlgggn%ﬁggbgtt?fg{{wﬁgc{ﬁﬁﬁ%\g?%sly
was appr@pr kﬂte@ll pydeed @ﬁ&kdrg mp@mnﬁ(eseloﬂyaﬂbchéf)dhgtbmfs Tire coating
m nut es: wake-u rnin i cation int resol uti of _norni
Sttt noss.  TREIeTRspoRan e At Sliging BT Beith ahine Fattid Wbfien
gf §|5 mglr ni gme&idré ﬁélmhﬁﬂpmdoﬁlaﬁripugeaﬁtih@d‘i i6 erapfccﬂdabmﬂed ibytthe
oubl e-bl i nd treat pent ase", ereby the .duratjon of ,nornin
St1 Tt ness. wadydrnaN MMaspuRB BLiEci: po at Be 3luae & 41F fiedficreases
nor ni ng stifdpady aAldas Recénd8uehca WRéreBf, NBe ciyafing l@@rrgilétéfyl WEstsV@sen,
e

chosen as the primary variabl e because it was expected to be directly
af f ect eqoby @thihs active ibgredignk and the aglive 'ﬁﬁ%@’%o%ff‘%aﬁ%ﬂ' ESRpgctively
rel ease of pLediRhbs@dServ r: - were based on regul atory
recom"rendati%ng ?CPI\/P?%/\SP@%/ 95 rev 1). Patients assessed their
quality of sleep, pain intensity (VAS), and gl obal disease activity
(VAS). They Al 54+ bls 1ERORInBAR, G108 Ui SRR lehtlod:
val i dat ed qugsﬁlgré%ﬁ%ﬂyggag%‘% galnrIS h%gli)t(li' st at us r?[HA and qual ie??/& 5
of life (SF3djeasentaiieti isnmochieveduwhen a seviowslyr eoropresaed | eone sfablet is

t ender joint LOJ S : i (GTRVAT S YA
(5 poi niscardisstpafly sBhFpEedts ARHCE ARvE 1 ST RREs AeL0 Prideconte
from bl ood staijetes taken as early as possible in the norning to
investigate the inflamatory state of the di sease. Osteocal cin was
al so neasured as an indicator of bone 10nmetabolism Two validated
conposi t e vaThehaelet weatng dgsicaliheonsisiaskethec folloing statesdalkOASoRIR) to
and the ACR20 r_e‘zéion r rat}e. The S 28 was conputed fromthe joint
scores, the BXHEEYMA edJdeease ol€obal assessment of disease 15
activitys An ACR rﬁ&lgﬁﬂlﬂ&ir voegolgaer Nsfdagylie deid,i eiethadryiic agr ettenen.
of at |east 20% of the baseline values in the tender joint count,
swol | en joi nt counEugia@itgorCaBera).of the fol lowing 5 variables: pain

intensity, investigaiffsed! ARAVaBISSSSIRAL . aBat hfBfoxgbRRFImERFREMIBEE,

hydroxypropylcellulose, carboxymethylcellulose, ethylcellulose,



25joints, >1 swollen joints and el evated ESR and/or CRP. Patients had
to have been treated with the followi ng state-of-the-art RA

nmedi cations for at |least 3 nonths before entering the study: 30
DMARDs (unl ess they were not tolerated) Prednis(ol)one, with a | ow,
stabl e dose of 2.5 to 10 ng predni sone f@[ equi valent) for at least 1
nonth prior to screening - 24 - Patients were to continue on their
RA nedi cations at the sane %(%se t hroughout the 12-week doubl e-blind
treatnent phase. TSUYRSEECEAYY | ons are considered appropriate
because they ensurghhirafl algdhol]li fferences between the treatment groups
were due to the different dosing nodalities of 5prednisone not to
dose changes irrttﬂé"%%"r‘ﬂ%%glyceﬁ concom tant DVARDs. Study results

288 randomi zed paldRat ar Wigtfer! 1A lids) d6Rl of LABNBAIARN'GE Bbkhyaric

Predni sone 10 del ayed-rel ease and 144 with the IR refierence product.
The base$ i ne char aigaholst mith osharhe mMrdivmeatofedengcbaips welusated or

conpar abl e (nean I r e r : | 28 d-00) ;n . ,
gender (85% f enal \e{'ﬁ?]s aﬁn%?%ﬁn?@t?@‘ﬁe%éé?ﬁ%vf gfér?)ﬁe %ﬁ@gg lgé?irﬁ%ﬂ% )
(115 nont hs)," DAS DAdhefsad)or gliergl hibeoats (gg.deomp(itol)araeised. 6 ny) ,
medi cations prior to screening (DVARDs 94% 15 non- st eroi dal
anti-inflanmmatory drugs [ NSAI Ds] 80% patients). Al so the nedical

hi story of tlh@duﬁloheﬂnme;radjlm!ahtsisi*&nﬂdrafsbﬂma@jmblmhea@hmteﬂ'alblse that
sumari zes the Di,sease. characteristics, Patients with different
G Sense o 2 SPRCRAENG Bn5s Eompiasssn bRt el e dra P& Sugh as
di sease act ilyditbye, VahSusBta@dhespeiuRisesand cviemehydrogen phosplsked.orafi-
- 25 - Table ' 1D %e,ase char a te]l:i stllch:_? at hasel i negélTT gqgul tio%
Di sease chaP@SiGeFalgumehaphale.clheglidant 4ird i»aouRely BaopesiuaL sleargte,
144) st andarﬁldanpé%%it@ﬂaﬁcé%s:a%%ld' ahal gl{dtrol B8Rendte A pReSticigér is
subjectsn (% 144 (100.0) 144 (100.0) )

often alsc added to the coating material, preferably from the group of

15 pd!yethylene glycol, dibuty! phthalate, diethyl citrate or triacetin.

In order to achieve an optimal release profile, the tablet core must also fulfil
certain tasks and exhibit certain properties. Thus, after the lag phase has
elapsed, a fapid release profile is achieved if typical disintegrants are added

20 to the inner core, which are derived for example from the group of the
following substances: cellulose derivatives, starch derivatives, crosslinked
polyvinylpyrrolidone. The use of a blowing agent, for example resulting from
a combination of a weak acid and a carbonate or bicarbonate, may also
promote rapid release. The tablet core typically consists addifionally of

25  matrix or filling ingredients (e.g. lactose, cellulose derivatives, calcium
hydrogen phosphate or other substances known from the literature) and
lubricant or glidant (usually magnesium stearate, in exceptional cases also
talc and glycerol behenate).

30  The size of the core tablet preferably should not exceed 6 mm (preferably
5 mm) in diameter, because otherwise the press-coated tablet becomes toc
large for convenient ingestion. As a result thereof, the dosages of the active
ingredients are in the range from 0.1 to 50 mg, very particularly between 1



288 (100.0) Mean Durationnonths 115.1 115.4 115.3 <2 years, n (% 19
(13.2) 18 (12.5) 37 (12.8) Duration2-5 years, n (% 37 (25.7) 37
(25.7) 74 (25.7) 5-10years,n 33 (22.9) 31 (21.5) 64 (22.2) (9% 55
(38.2) 58 (40.3) 113 (39.2) >10years,n (%

-14 -

and 20 mg.

The in vitro release profile of the dosage form according to the invention is

preferably such that less than 5% of the active ingredient is released during
5 the lag phase. After the release phase has started, preferably z=80%,

particularly preferably 290%, of the active ingredient is released within one

hour. More preferably, the delayed-release dosage form has a dissolution

time of equal to or less than about 2 hours after the lag time has been

reached). The in vitro release is preferably determined using the USP
10 paddle dissolution model in water.

The employed active ingredients are derived from the group of
glucocorticoids and all show comparable physicochemical properties. Such
include cortisone, hydrocortisone, prednisone, prednisolone,
15 methylprednisolone,  budesonide, dexamethasone, fludrocortisone,
fluocortolone, cloprednole, deflazacort, triamcinolone, or the corresponding
pharmaceutically acceptable salts and/or esters thereof. This applies in
particular to prednisone, prednisolone, methylprednisolone, budesonide,
dexamethasone, fluocortolone, cloprednole, and deflazacort or the
20  corresponding pharmaceutically acceptable salts and/or esters.

In the present case of the delayed-release tablet, the following combination

of core materials and coating materials has proved to be particularly suitable

for achieving a time- and site-controlled release with exclusion of pH and
2 food influences:

The coating preferably comprises:
~ hydrophobic, waxy substances with an HLB value of less than about
5, preferably around 2. Carnauba wax, paraffins, cetyl ester waxes
30 are preferably employed therefor. Glycerol behenate has proved to
be particularly suitable. The use of about 20-60%, in particular about
30-50%, in the ceating has proved to be very advantageous;
- non-fatty, hydrophobic filling materials such as calcium phosphate
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salts, e.g. dibasic calcium phosphate. The use of about 25-75% of
these filling materials, in particular of about 40-60%, in the coating
has proved to be very advantageous here;

in addition, the tablet coating preferably also consists of binders,
e.g. polyvinylpyrrolidone (PVP), typically in concentrations of about
4-12%, specifically about 7-10%, and glidants such as magnesiun"\
stearate, ih concentrations of about 0.1-2%, in the specific case of
about 0.5-1.5%. Colloidal silicon dioxide can for example be used as
flow regulator, normally in concentrations of about 0.25-1%. In
addition, to distinguish different dosages, a colorant can be added to
the tablet coating, preferably an iron oxide pigment in
concentrations of about 0.001-1%.

The core tablet preferably comprises:

an active ingredient or an active ingredient combination from the
group of glucocorticoids, preferably prednisone, prednisolone,
methylprednisolone, budesonide, dexamethasone, fludrocortisone,
fluocortolone, cloprednole, deflazacort, and triamcinolone, and the
corresponding salts and esters thereof. The dosages of the active
ingredients are in the region of about 0.1-50 mg, very especially
between about 1 and 20 mg;

in addition, the core tablet. preferably comprises a filler such as, for
example, lactose, starch derivatives or cellulose derivatives. Lactose
is preferably employed. The filler is typically present in
concentrations of about 50-90%, specifically of about 60-80%. A
disintegrant is additionally present and is typically crosslinked PVP
or sodium carboxymethylcellulose, typically in concentrations of
about 10-20%. It is additionally possible for a binder, e.g. PVP, io be
present, typically in concentrations of about 2-10%, specifically of
about 5.5-9%, and a lubricant such as magnesium stearate, in
concentrations of about 0.1-2%, in the specific case of about
0.5-1.5%. Colloidal silicon dioxide is normally used as flow regulator,
normally in concentrations of about 0.25-1%. it is additionally



0 (0.0) 0 (0.0) 0 (0.0) activityMIld 13 (9.0) 14(9.7) 27(9.4)
noderate 103 (71.5) 102 (70.8) 205 (71.2) (physician'ssevere 28
(19.4) 28 (19.4). 56 (19.4) assessnent)Very severe 0 (0.0) 0 (0.0) O
(0.0) [n (9] Pain intensitynmean 57.9 59.7 58.8 (HAG VAS) [nmm SD
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poésible, for visually distinguishing the core from the coating, to add
a colorant, preferably an iron oxide pigment in concentrations of
about 0.01-1%.

Preferably, the delayed-release dosage form is administered as a long-term '
treatment to a subject in need thereof for a time sufficient to reduce and/or
abolish the disease and/or disease symptoms. The long term treatment
usually comprises daily administration of the medicament for an exiended
period of time, e.g. for at least two weeks, preferably for at least 4 weeks,
more preferably for at least 8 weeks, even more preferably for at least 12
weeks, and most preferably for at least 6 months or at least 12 months.

According to the present invention refers to the novel treatment of groups of

patients suffering from rheumatic diseases and/or osteoarthritis. These

patient groups are selected from:

(i) patients with severe diseases characterized by a Disease Activity Score
(DAS) of > 5.1 (Le Loet 2006) and/or a Physicians Assessment,

(i) patients with moderate diseases characterized by a Disease Activity
Score (DAS) of > 3.2 but < 5.1 and/or a Physicians Assessment;

{iii) patients with mild diseases characterized by a Disease Activity Score
(DAS) of < 3.2 and/or a Physicians Assessment;

{(iv) patients with short disease duration of less than 2 years,

{(v) patients with mid-term disease duration of 2-5 years, and

(vi) patients with long-lasting disease duration of more than 5 years.

Further patient groups may be selected from:

(i} patients with severe, long lasting morning stiffness characterized by a
duration of morning stiffness >180 min,

(i) patients with moderate morning stiffness between 100 and 180 min,

(iii) patients with mild morning stiffness of less than 100 min,

(iv) patients with severe, iong [asting pain characterized by a VAS scale with
> 70 mm,



15. 3 Range 18-95 25-96 18-96 HAQ DI scorenean 1.5 1.5 1.5 SD 0.6 0.5
0.5 Range 0.0-2.9 0.0-2.8 0.0-2.9 Efficacy results Primary efficacy
vari able and norning stiffness. As planned, the primary efficacy
analysis in the study was perforned on the intention-to-treat

popul ation (i.e. all random zed patient $-8S random zed) using "l ast
observation carried forward" nethodol ogy. ™ - 26 - Table 2Duration of
norning stiffness after 12 weeks of treatnent &)i ntenti on-to-treat

popul ati on) (BirRatieptfowib medryale aim chataslerigge by dVachscala vty 2mPaf¢
stiffness (meangsSD)) release (N = 144) (N = 144)

(vi) patients with mild pain characterized by a VAS scale with < 50 mm.

s  Further patient groups may be selected from:
(i) batients with high Interleukin 6 levels, e.g. more than 3000 [U{i;
(ii) patients with medium Interleukin 6 levels, e.g. between 3000 and 1000
UA;
(iii) patients with low Interleukin 6 levels, e.g. less than 1000 JU/L.
10
Further patient groups may be selected from:
(i) patients who have been pre-ireated with an immediate release dosage
form of a glucocorticoid; '
(i) patients who are refractory to treatment with an immediate-release
15 dosage form of a glucocorticoid, and

(iii) glucocorticoid naive patients.

Further patient groups may be selected from:
(i) patients who have been pre-treated with other medicaments like a
20 NSAID, a DMARD, a TNFa inhibitor and/or an analgetic agent or any
combination thereof; and
(ii) patients who have not been pre-treated with any other medicaments like
a NSAID, a DMARD, a TNFa inhibitor, an Interleukin 1 inhibitor, an
Interleukin 6 inhibitor and/or an analgetic agent.
25 ( _
By means of administering a delayed-release {ablet, the daily dose of the
glucocorticoid may be substantially reduced compared to an immediate-
release tablet of the glucocorticoid. The reduced dose may be administered
from the initiation of the therapy. Alternatively, a higher dose, e.g. greater
so than about 10 ng/mg of prednisone or an equivalent amount of another
glucocoerticoid may be administered at the initiation of the therapy in order o
reduce and/or stop inflammatory processes. After a suitable time pericd, e.g.
after 2-4 weeks, the dose may be titrated down to a dose for maintenance



Baseline [min] 164.1 (101.4) 182.5 (125.0) (N = 125) (N = 129) At
Week 12 (Final week) 120.9 (140.5) 157.4 (145.6) Inin) (N = 127) (N =
131) Relative change [% -22.66 (89.1) -0.39 (89.0) (N = 125) (N .=
129) Treatnment difference LS nean (SD) [ 22.4 (11.1) Lower limt
of 95% Cl 0.493 p-value 0.0226 (one-sidegl) The primary variabl e was
"the relative change in duration of norning stiffness from baseline
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equivalent amount of another glucocorticoid. Thus, the disease-inhibiting
effect may be obtained by a significantly lower dose of the active ingredient,
whereby the occurrence and/or intensity of site effect is diminished. For

s  example, the daily dose of the glucocorticoid can be reduced by at least
10%, more preferably by at least 20%, e.g. by 10-50% compared to an
immediate-release tablet. Thus, the reduced daily dose of prednis(oljone in
Prednisone delayed-release is preferably in the range of 1 to 5 mg/day
compared to 6-10 mg/day for a standard IR tablet.

10 .
The dosage form may comprise a combination of different dose sizes, e.g.
tablets containing different amounts of active ingredient. For prednisone, a -

combination of 1 mg, 2 mg and 5 mg tablets is preferred.

15 | The treatment according to the present inventioﬁ may comprise the
treatment of a rheumatic disease andfor osteoarthritis without any further
rhedicamen"t. On the other hand, the invention may comprise the treatment
of a rheumatic disease and/or osteoarthritis in combination with at least one
further medicament which is preferably selected from the groups of NSAIDs,

20 DMARDs, TNF a inhibitors, IL-1 inhibitors, IL-6 inhibitors, analgetic agents
or combinations thereof. Especially preferred is a combination with
Tarenflurbil.

NSAIDs are preferably selected from arylalka'noic acids (Diclofenac,
25 indometacin, Sulindac) from 2-arylpropionic acids (Carprofen, Fenoprofen,
Flﬁrbiprofen, Ibuprofen, Ketoprofen, Ketorolac, Laxoprofen, Naproxen,
Tiaprofenic acid), from N-arylanthranilic acids (Mefenamic acid,
Meclofenamic acid), from Oxicams (Piroxicam, Meloxicam) or from Coxibs
(Celecoxib, Parecoxib, Etoricoxib) or from combinations thereof. Especially

a0  preferred is a combination with Tarenflurbil.

DMARDs are preferably selected from gold preparations, chloroquine,
azathioprine, sulfasalazine,  cyclophosphamide, penicillamine,



5 between the tinme of resolution of norning stiffness and the tinme of
awakeni ng. The reduction in duration of norning stiffness under
Predni sone del ayed-rel ease treatnent was hi gher than under standard

| R predni sone throughout the 12-week treatnment period. 10At the end
of the first week of treatnment there a difference of 10% between
the two treatnent groups. The relative tTeduction between baseline and
final week of treatnment was 22.7%in the Pre gone deI ed-rel ea
group and 0hydgaxichipeoauing, Jagtholiexats: §'Eﬁf8-"@rc€9fﬁ € fHpRen 'é'd]ﬁvgrcr)'f*?é’e

del ayed-r el Qe NGtn, SRewBrdrie, REIURBREAE 6F frbM conftiFatishshessbisone | R
tabl et 15in statistically sSignificant manner (p<0.025, one sided)

and the primary study objective was net. A difference between the two

groups is ORWOUSHABRGH Bd il r‘i%h?ﬁ@(ﬁl‘sg M‘t&@rséIQ&eHQ’F&ﬁrarﬂlbﬁdres

treatment the nore pronounced are er enceés 20i n favour
Pr edni sone @¢|sohdile reteptors sWah A gtanemmtr inflbdmian aT'éBlr@a’Saﬁﬁléf"'Eﬂ“QQr e

- 27 - ;ﬁglf&f@wﬁ'&%ﬁﬁnéwﬂ%wuon of norning stiffness per week

(|ntent|on Mean daily duration of norning
stiffness per week (mean (SD)) Prednisone del ayed-rel ease (N = 144)

Pr edni sone ndar N_= 14
182.5 (125. 317% ‘ ﬁlbd*?é%)”'“%ﬂ%eﬁ%ﬁg%%?&]“{ %@J aﬂ*?"i*’é%ép%ﬁ élgl%‘ﬁepﬁrg)
(135.6) (N =zuiBi} tkdhiaimate change [%44 -1.4 (62.4) (N = 124) 9.3
(60.2) (N = 129) At Week 2 [min] 144.9 (136.4) (N = 123) 187.7
(154.4) '{N = 131) Relative change [W -12.5 (70.0) (N = 121)

Analgetic agents are preferably selected from salicylates (Aspirin, Methyl

. salicylate, Diflunisal, Benorylate, Faislamine, Amoxiprin), from pyrazolidine
derivatives (Phenylbutazone, Oxyphenylbutazone) or paracetamol or from
combinations thereof.

15

. The dose of the at least one further medicament may be substantially
reduced e.g. by at least 10%, preferably by at least 20%, e.g. by 10-50%.
Alternatively, the first usage of TNF a inhibitors or IL-6 inhibitors can be
postponed to a later point in time.

20 )

- The present invention particularly refers to the treatment of a rheumatic
disease selected from rheumatoid arthritis, ankylosating spondylitis,
polymyalgia rheumatica and/or to the treatment of osteoarthritis. Based on
the results of the clinical trials described in the present application, it is

s evident that the delayed-release dosage form of a glucoéorticoid, particularly
a long-term treatment, is of therapeutic benefit. Particularly in the case of
osteoarthritis or a rheumatic disease having an osteoarthritic component,
the administration of the delayed-release dosage form is effective without
having undesired side effects.

30
The dose of the glucocorticoid may vary during the course of treatment. For
example, the patient may be administered a relatively high dose during the
initiation of therapy (e.g., about 10-40 mg/day or higher of prednisone, or an



8.1 (71.6) (N = 129) At Week 3 [min] 138.3 (137.1) (N = 122) 164.2
(137.2) (N = 127) Relative change [%4 -13.8 (73.9) (N = 120) 0.3
(63.6) (N = 125) At Week 4 [min] 129.5 (128.3) (N = 117) 163.7
(124.2) (N = 123) Relative change [9% -23.3 (54.7) (N = 115) 3.5
(72.5) (N = 121) At Week 5 [min] 126.0 4426.9) (N = 117) 159.7
(128.5) (N = 121) Relative change M -25.9 (55.1) (N = 115) 6.0

(85.1) (N = 119) At Week inl .117.9 (128.2) (N 5 112) 154,

(123.7) (N ﬂi‘i‘@)‘-"ﬂe@&f‘f‘{'ﬂg %ﬂ‘é\%@‘?’i &?“nggﬁtff"fqig.‘%'i""%w%?yl?’% feduped

E€131214529) ( (NN= %#HR BlsN%,?ka 7pe{rira]9dnbf ﬁﬁ% @b.g.l,lévé?):i-@l\hveeﬂé)géac&ﬁ@inﬁ to the
' _patienZ’s' rgsgor:s\é? tc? aarrryga(ianténgnée t?fie?'a;g)? %b%% o(f Nab?aue‘ qa)mglday or

less of prednisone, or an equivalent amount of another glucocoiticoid.

s  Alternatively, the patient may be started on a relatively low dose, which may
be adjusted upward over a period of time (e.g., over 3-4 weeks) to a
maintenance therapy dose of about 10 mg/day or less of prednisone, or an
equivalent amount of anofhe_r glucocorticoid.

10 Further, the present invention is described in more detail by the following

examples.
Example

15 Clinical studies. The clinical development program supporting the present
application for the delayed-release prednisone tablet "Prednisone delayed-
release” comprised 3 phase | studies and 1 phase Il study:

e Phase | studies: These 3 randomized, open-label, crossover studies on
20 69 healtﬁy men investigated the comparative bioavailability and
pharmacokinetic characteristics of 6 experimental galenic delayed-
release formulations each containing 5 mg prednisone. The studies were
performed to allow selection of a delayed—release tablet with appropriate
characteristics for evening administration to RA patients (i.e. a suitable
25 lag time and high bioavailability that was not affected by food). Single
doses of each of the delayed-release tablets were compared to a single
dose of a reference immediate release (IR) prednisone tablet (Decortin®
5 mg tablets marketed by Merck KGaA).

30 e Phase lll study: In this randomized, parallel-group, double-blind, doubie-
dummy study on 288 adult RA patients, the final prednisone delayed-
release tablet formulation was administered in the evening for 12 weeks.
The daily prednisone dose of 3 to 10 mg was achieved with 1 and 5 mg



-2.6 (74.2) (N =117) At Week 8 [min] 98.7 (93.8) (N = 105) 152.1
(125.3) (N = 116) Relative change [9%4 -37.1 (45.8) (N = 103) -5.2
(62.5) (N = 114) At Wek 9 [mn] 90.7 (87.5) (N = 107) 146.4 (123.1)
(N = 116) Relative change [%4 -41.3-(46.5) (N = 105) -5.6 (68.8) (N =
115) At Week 10 [min] 92.7 (90.8) (N =405) 147.9 (134.1) (N = 117)
Rel ative change [% -40.5 (46.9) (N = 103) -5.0 (83.0) (N = 116) At

Week 11[mn] 9 = 103) 148.9 (13 116 tiv
change Wl - s7ieBiels (Fifiadn PO 3ateyy et Spmaaia wilh 104 eleferitl Rt
[mn] 98.1 (10@V5,) i tHhe"mdfing.149.5 (134.8) (N = 111) Rel ative change
1% -33.1 (75.4) (N = 100)

| ]

This is a novel study design which was not used by Arvidson (1997) or

s  Karatay (2002) as patients in these studies were corticoid naive. In those
studies the administration of a standard IR prednis(ol)one tablet at 2.00 and

8.00 was compared.

Study design and methodology
10 - _ |
Study design: The studies were specifically designed to compare the
efficacy and safety of Prednisone delayed-release given in the evening with
standard IR prednisone (Decortin®, Merck KGaA) given in the morning at
08:00 over a period of 12 weeks. Prednisone delayed-release and the
15 reference product both contained the same drug (prednisone) and differed
solely with respect to the timepoint at which this was released in the
gastrointestinal tract. Timing of the evening dose (22:00 +£30 min) was based
on results from a previous pharmacokinetic study with Prednisone delayed-
release which showed first detectable plasma concentrations of prednisone
20 and its active metabolite prednisolone after 4 hours and méximal plasma
concentrations about 6 h after administration. This specific plasma profile
~ with Cmax at 04:00 is expected to suppress the known early morning
increase of pro-inflammatory cytokines, and thus reduce morning stiffness.

25 Inclusion of a placebo arm was not considered necessary or ethical due to
the proven efficacy of prednisone. Blinding was essential in this study to -
avoid bias. As the Prednisone delayed-release tablets and reference product
tablets differed in appearance a double-dummy technique was used fo
maintain the treatment blind.

30
The study had a 1-to 2-week screening period that was followed by a
12-week double-blind treatment period with visits after 2 and 6 weeks. This
12-week period was considered to be sufficiently long to demonstrate any



-3.4(92.1) (N = 111) - 28 - The weekly assessnent of the nean daily
duration of norning stiffness reveal ed that the decrease and thus the
| nprovenent begins already after 2 weeks of treatnent in the

Predni sone del ayed-rel ease group. The nean daily duration of norning
stiffness continues to decrease steadilypthereafter, Swhereas in the
predni sone standard group, there was no clear tendency for the

changes duri the 12-yweek .t t t. Thi |t 1 L.Si

Kar atay shoviiletencesd e arimant pnd pesppdedeticihy e idrenls tsop betly Al

R T T orlrid i e i
I of a reduction I n the dai 0 . 9. 25- Y0
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sane effect g dﬂ?ﬁ%l{}ﬂ.{ §b ipktiB8S8uring whitH AEp&RARe rdddivéd aétive féatment

superiority of a ver ow dose of Prednisone in the new

del ayed- 5 el ewitle Predriisena-delpiedteleasat andard |1 R predni sone coul d be
15shown supporting the proposed dose reduction. Table 4 shows the
frequenci es of starting stable doses of prednisone in the Predi sone
del ayed- r el cRrednisone daseéaPdtipntswveredncoptioumen dhe same stable low dose of

intentionto-treat (LT ' ' ;

treatment oraRgoaRsdot sHEREeH it (1RF rbSRERTINE s Berod Siling

grgg;%)eszltgj ecttsp, _smayo}nmitn@grrm/ sYucandJr?ﬂniagrzﬁ afmsesxoidt & yl Roy/daic Were
requenci es, of stabl e. doses r '

(77 pogt araigved 4 EvRipaiate poy-imPiel Pisdfstle AbRMpadreBsHD IR
g an.d?r dErOeCégbléf?:sQ:ohml)inde‘l apdds e eesxnisure) rdaily Nidsbs) of 2N-5bad) 7.50ngV
) ) preglni-sbngo wgrl' rgl-m&ég 't(7)) 30gr_121 8 mg, respectively. A constant low
prednisone dose was given throughout the freatment phase to ensure that

any differences between the treatment.groups were not due to dose

15 changes.

Primary objective and efﬁcaéy endpoint. The primary objecti\ie of the
study was to show whether administration of the new delayed-release
formulation of prednisone (i.e. Prednisone delayed-release) in the evening
20  was superior to the standard morning administration of immediate-release
(IR) prednisone in reducing the duration of morning stiffness. The patient
diary card was appropriately designed to capture relevant clock times in
minutes: wake-up, morning medication intake, resolution of morning
stiffness. The primary variable was "the relative change in duration..of
25 morning stifiness from baseline at ‘individual study end in the double-blind
treatment phase”, whereby the duration of morning stiffness was the
difference between the time of resolution of morning stiffness and the time of
~ awakening. Morning stiffness was chosen as the primary variable because it
was expected to be directly affected by inhibition of night-time IL-6 peaks

s0  after delayed release of prednisone.

Secondary efficacy endpoints. In addition to morning stiffness, the study
included a comprehensive battery of supportive secondary endpoints that



8(5.6) 2(1.4) 1 (0.7) 1(0.7) 72 (50.0) 73 (50.7) 1 (03) 0O(-) 28
(19.4) 30 (20.8) 4(2.6) 3(2.1) O0(-) o(-) 29 (20.1) 35 (24.3) - 29
- the ITT popul ation was 5.18 ng. Subgroup anal yses were perfornmed on
the primary efficacy variable (i.e. the relative change from baseline
in duration of norning stiffness) in sy?'gcts with a nmean daily
predni sone dose 55.18 ng and >5.18 ng. Th order to investigate the

conparability of subgroups, | ect ed denpgr.aphi |

charact eri stVg'€ Rape a%lrfglé'%foré{g@mﬂgﬂ%%t' é’?hgﬁéﬂg’(é@?ﬁ#éﬁgﬁymv 1
wei ght, bodyPitRiriétassessart tidir elialit) of 6igep) patiinen ASY dnd‘global
SF36, and DAS28. Commrents on age, duration of RA, .an AS28 as_ the
nost cl i ni caliPsasepeipalyt (W)aﬂ%ﬁ&r%s%rd@cwﬁ'@mﬁﬂjeﬁ‘eﬂepwf PRalgesigsr antho

clinically | i | r i
lc%r@lgtgmgé Bl paunés%nhsrré@%ﬁ tﬁa.flia%am%tatﬁs [GLles s quality

basel i ne vari tive statistics for baseline denogra

and the pri refr ffecf3R3Ricynvrstipatore carptest twenumpersrof awellemapng tender
G oups of tHE 28 oSl A PRSesyhe; cbhy feBasy! vk 2o oAt Hedle)
primary eff ilchoyatosy vatibbied {EGRe CRPellt6pwereeassessed from blood samples
taken as early as possible in the morning to investigate the inflammatory
state of the disease. Osteocalcin was also measured as an indicator of bone

10 metabolism.

Two validated composite' variables were used: the disease activity score
(DAS 28) and the ACR20 responder rate. The DAS 28 was computed from
the joint scores, the ESR and the patient's global assessment -of disease
15 activity. An ACR responder was defined as a patient with imp.rovement of at
least 20% of the baseline values in the tender joint count, swollen joint count
.and at least 3 of the following 5 variables: pain intensity, investigator global
éssessment, patient global assessment, HAQ disability index, or ESR.

20  Inclusion criteria were designed to enrol adult patients (18 to 80.years) with
active RA who were typical of the general RA population being treated with a
combination of stable corticoid medication and DMARDs. Patients had to
have a documented history of RA and present with .active symptoms of
disease, i.e. morning stiffness of 45 min, pain >30 mm (VAS), >3 painful

25 joints, >1 swollen joints and elevated ESR and/or CRP.

Patients had fo have been treated with the following state-of-the-ari RA
medications for at least 3 months before entering the study:

30 e DMARDs (unless they were not tolerated)
* Prednis(ol)one, with a low, stable dose of 2.5 to 10 mg prednisone (or

equivalent) for at least 1 month prior to screening



groups is also given (as cal cul ated by ANOVA, nodel A). - 30 - Table
5 Basel i ne denographic variables and primary efficacy variable in
subjects with a nean daily predni sone dose .5.18 ng or >5.18 ng* (ITT
popul ati on) Vari abl e/ subgroup Predni sonedel ayed-re- |ease (N=144)
Standard prednisone (N=144) N Mean (SB) _nl Mean (SD) Baseline
denogr aphi ¢ vari abl es Age, years Mean daily dose 55.18 ng* 78

55.1 (10.5) %’tqﬂge a\yérgnt%fc I?lﬂﬁgﬁlip lh&lelr 127: mec;‘gatm?]s %? tﬁ sar(n:ez'dgee

77 56.1 (10.
' throughout the 12-week double-blind treatment phase. These restrictions are

considered appropriate because they ensure that any differences between
the treatment groups were due to the different dosing modalities of
5  prednisone not to dose changes in the corticoid or concomitant DMARDs.

Study results

288 randomized patients were treated in total, 144 patients with Prednisone

10 delayed -release and 144 with the IR reference product. The baseline
characteristics of the two treatment groups were comparable (mean values
for the overall population): age (55 vears), gender {85% female), morning
stiffness (173 min), disease duration (115 months), DAS 28 (5.9), daily dose
of prednis(oljone (6.6 nig), medications prior to screening (DMARDe 94%,

15 non-steroidal anti-inflammatory drugs [NSAIDs} 80% patients). Also the
medical history of the patients in both treatments are comparable. Table 1
summarizes the Disease characteristies. Patients with different disease
duration (short, mid-term and long-lasting) and different disease activity
(DAS: mild, moderate and severe) were included.

20



Mean daily dose 55.18 ng* 77 115.5 (98.4) 65 113.0 (111.4) Mean daily
dose >5.18 ng* 65 116.3 (86.8) 77 117.1 (75.1) score. .DAS28 Mean
daily dose 55.18 ng* 78 5.8 (0.8) 64. 5.8 (0.9) Mean daily dose >5.18
ng* 65 5.8 (0.7) 76 6.0 (0.8) Duration of nom nqg stiffness

-25-
Table 1  Disease characteristics at baseline (ITT population)
- | Disease characteristics Prednisone Standard IR | Total
at baseline delayed-release prednisone
(N = 144) (N = 144) {N = 288)
RA
No. of subjects n (%) 144 (100.0) 144 {100.0) 288 (100.0)
Mean Duration months 115.1 115.4 116.3
< 2vyears,n (%) |19(13.2) 18 (12.5) 37 (12.8)
Duration  2-5years, n {%) | 37 (25.7) 37(25.7) 74 (25.7)
5-10 vyears; n |33 (22.9) 31 (21.5) 64 (22.2)
(%) 55 (38.2) 58 (40.3) 113 (38.2)
> 10 years, n
(%) : A
Pre-treatment  (yes) 144 (100.0) 144 (100.0) 288 (100.0)
Stable dose .mean 65 - 8.7 6.6
[mg]
of prednis(al)
one
DAS28 mean 5.8 59 5.9
sSD 0.8 09 0.8 g
Range 3.3-8.1 3.7-77 3.3-8.1
Disease asymptomatl | 0 (0.0) 0 (0.0) 0 (0.0)
activity Mild 13 (9.0) 14 (9.7) 27 (9.4)
L, moderate 103 (71.5) 102 (70.8) 205 (71.2)
(physician’s  severe 28 (19.4) 28 (19.4) | 56 (19.4)
. assessment) Very severe 0 (0.0) 0 (0.0) 0 (00)
[n (%)
Pain intensity mean 57.9 59.7 58.8
' (HAQ-VAS) [mm] sSD 148 15.8 15.3
Range 1895 25-96 18-06
HAQ-DI score mean 1.5 1.5 1.5
SD 0.6 0.5 0.5
Range 0.0-2.9 0.0-2.8 0.0-2.9

Efficacy results

Primary efficacy variable and morning stiffness. As planned, the primary
efficacy analysis in the study was performed on the intention-to-treat
population (i.e. all randomized patients as randomized) using “last

observation carried forward” methodology.



Mean daily dose 55.18 ng* Baseline, mn 67 163.54 (109.92) 59
174.79 (132.47) Final week, min 69 119.25 (132.40) 60 169.36 (174.47)
Rel ati vechangefrom baseline to final week, %67 -26.93 (67.72) 59
7.88 (106.38) Difference between groups LS nean (SE), % 34.98
(15.57) 95% A p-value 4.13, 65.83 0.0134 one-sided) Mean daily dose

>5.18 npg*

10

15

20

Table 2  Duration of morning stiffness affer 12 weeks of freatment

(intention-to-freat population)

Duration of morning | Prednisone delayed- | Prednisone Standard
stiffness (mean (SD)) release (N = 144) (N = 144)
Baseline [min] 164.1 (101.4) 182.5 (125.0)
(N=125) (N = 129)
At Week 12 (Final week) | 120.9 (140.5) 157.4 (145.6)
[rin] (N =127} ' ‘ (N=131)
Relative change [%] —22.66 (89.1) ' —0.39 (89.0)
(N = 125) (N =129)
Treatment difference '
LS mean (SD) [%] 22.4(11.1)
Lower limit of 95% Cl 0.493
p-value ‘ 0.0226 {one-sided)

The primary variable was “the relative change in duration of moming

stiffness from baseline at individual study end in the double-blind treatment

phase”, whereby the duration of morning stiffness was the difference

between the time of resolution of morning stiffness and the time of

awakenihg. The reduction in duration of morning stiffness under Prednisone .
delayed-release treatment was higher than under standard IR prednisone

throughout the 12-week treatment period.

At the end of the first week of treatment there was a difference of 10%
between the two treatment groups. The relative reduction between baseline
and final week of treatment was 22.7% in the Prednisone delayed-release
group and 0.4% in the standard prednisone group. Thus, Prednisone
delayed-release was shown fo be superior to standard prednisone IR tablet
in a statistically significant manner (p<0.025, one sided) and the primary
study objective was met.

A difference between the two groups is obvious from the first week on,
however the longer the treatment the more pronounced are the differences
in favour for Prednisone delayed-release. This is illustrated in Table 3 and

. Figure 1:



Baseline, mn 57 164.81 (92.36) 68 189.74 (120.43) Final week, mn 57
122.81 (152.12) 69 144.22 (113.49) Rel ativechangefrom baseline to
final week, %. 57 -17.64 (110.12) 68 -8.76 (70.83) Difference

bet ween groups LS nmean (SE), % 15.45 (16.14) 95% Cl -16.54, 47.45
p-val ue 0.1702 (one-sided) * 5.18 ng is;the nmedian val ue of the nean
dai ly predni sone dose across all subjects in the ITT population. LS =

| east squar eTab?eESZ S}w%g%aég'lye&ﬁrgzr‘ion of morning stiffness per week (intention-fo-
treat population)

Mean daily duration of

morning stiffness per | Prednisone delayed-release Prednisone Standard

week
{mean (SD})

(N = 144)

(N = 144)

Baseline [min]

164.1 (101.4) (N = 125)

182.5 (125.0) (N = 129)

At Week 1 [min]

Relative change [%]

159.4 (127.3) (N = 126)

—1.4 (62.4) (N = 124)

186.4 (135.6) (N = 131)

9.3 (60.2) (N = 129)

At Week 2 [min]

Relative change [%]

144.9 (136.4) (N = 123)

—12.5 (70.0) (N = 121)

187.7 (154.4) (N = 131)

8.1 (71.6) (N = 129)

At Week 3 [min]

Relative change [%]

138.3 (137.1) (N = 122)

-13.8 '(?3.9) (N = 120)

164.2 (137.2) (N = 127)

0.3 (63.6) (N = 125)

At Week 4 [min]

Relative change [%]

129.5 (128.3) (N = 117)

—23.3(564.7Y (N = 115)

163.7 (124.2) (N = 123).

3.5 (72.5) (N = 121)

At Week 5 [min]

Relative change [%]

126.0 (126.9) (N = 117)

—25.9 (55.1) (N = 115)

159.7 (128.5) (N = 121)

6.0 (85.1) (N=119)

At Week 6 {min]

Relative change [%]

117.9 (128.2) (N = 112)

—28.3 (59.8) (N = 110)

154.2 (123.7) (N = 119) _

5.3 (82.5) (N =117}

At Week 7 [min]

Relative change [%]

109.0 (113.9) (N = 109)

—33.5 (49.1) (N=107)

156.5 (144.9) (N = 119)

26 (74.2) (N =117)

At Week 8 [min]

Relative change [%]

98.7 (93.8) (N = 105)

-37.1 (45.8) (N = 103)

152.1 (125.3) (N = 116)

-5.2 (62.5) (N = 114)

At Week 9 [min]

Relative change [%]

90.7 (87.5) (N=107)

—41.3 {46.5) (N = 105)

146.4 (123.1) (N = 116)

5.6 (68.8) (N = 115)

At Week 10 [min]

Relative change [%]

92.7 (90.8) (N = 108)

-40.5 (46.9) (N = 103)

147.8 (134.1) (N = 117)

=5.0 (83.0) (N=1186)

At Week 11 [min]

Relative change [%]

85.9 (97.2) (N = 103)

=37.7(50.1) (N = 101)

1489 (136.4) (N = 116)

—1.2 (95.8) (N = 115)

At Week 12 [min]

Relative change [%]

98.1 (100.5) (N = 102)

-33.1 (75.4) (N = 100)

1495 (1348) (N = 111)

-3.4(921)(N=111)




There were no differences in nmean age, nean duration of RA, or nean
DAS28 score between subjects receiving a nmean daily predni sone dose
of 55.18 ng and those receiving a nean daily dose of >5.18 ng in
either of the 2 treatnent groups. - 31 - In the Prednisone

del ayed-rel ease group, norning stiffnesggdecreased in both dose
subgroups, wth a larger decrease in subjects with a nmean daily

predni sone daae wiRidP Alleddiftht Br $PIELS dHily Nadtatlah | of ARHAngSstithees.

In the standard predni sone group, subjects h a nean daily dose
55.18 ng shaeeealad thatctheadscrease ard thussthedmpseverment brgias aiready aftey 3
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gel ayed- lr3 el &mlg dmfaﬁor%as nh:gnmgmiffnﬁesb noﬂtnmns' tof degrease steadily thergattar
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lower in botHis resukdhtSUGPLRIRY %nRﬁ"EHBY iy %@8@&93{388?%3#%@5
treatments; &ffi®hotlfe WREKSe@f treatnment, . the percentage of subjects
concerned was agaln notably |ower conpared to the 6-week val ge in

bot h t r eat medue dico i . SUBGToEt ¥ AP sedaisanea dplaysdrigiiase. agaippt sjandard

I ntensity ofppay ) i WREAS BE05-30% could b ibl
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Pr edni sone deidey eldradpisense delayed-Talepseribarmpyohy Maving dhel sarre-etiggh on

Basel i ne [”‘%éﬁﬁeﬁﬂﬁel%-452'3 (17.2) (N = 141) (N = 143) At Veek 12

(Final week) 5.1 (23.1) frnm (N = 142) (N = 144)
In the Phase 11l trial the superiority of a very low dose of Prednisone in the

new. delayed-release tablet compared to standard IR prednisone could be
15 shown supporting the proposed dose reduction.
Table 4 shows the frequencies of starting stable doses of prednisone in the
Predisone delayed-release and standard prednisone groups of the intention-
- to-treat (ITT) population. The frequency profiles in both treatment groups
were similar, with the most common dose being 5mg (50% subjects),
20 followed by 7 and 10 mg (approximately 20% each).

Table 4  Frequencies of stable doses of prednisone at
start of study (ITT population)

Stable Number (%) subjects

prednisone Prednisone Standard pred-

dose (mg) delayed-release nisone (N=144)
{N=144)

2 1 (0.7) 0()

3 8 (5.8) 2(1.4)

4 1(0.7) 1(0.7) -

5 72 (50.0) 73 (50.7)

6 1(0:7) 0

7 28 (19.4) 30 (20.8)

8 4 (2.8) 3(2.1)

g 0 () 0(-)

10 29 (20.1) 35(24.3)

The median value of the mean daily prednisone dose across all subjects in



Rel ati ve change [9%4 -8.57 (55.0) -6.53 (83.9) (INlL = 141) (N = 143)
- 32 - difference in the relative change in intensity of pain (VAS)
was cal cul ated to be 4.91% (SD 8.08% . A difference between the 2
groups in favour of Prednisone del ayed-rel ease has been observed,
whi ch was much nore pronounced in the #%-protocol set (-19% for
Predni sone del ayed-rel ease vs 5 -5%for Predni sone standard). The

nmean nunber thé ITRYDpYidiibnared 848 rmg. SatigroBplandlydes aere pui@rmeat@ding
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25and rel ative changes were simlar between the two treatnment groups
after 2, 6, and 12 weeks of treatnent. Tender and Swol |l en Joi nt Count
The tender fedchpild statisticstfoc bastlindedegrgesphits aodhther painaentefficacy
roups. After .30two weeks -of treatnent.-the decreases re notabl e
and T t her REERE e B RSPt DAY Al U RCRISARR APRES g oibLd 419 &nd
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Cerr o OV BB 0 IS i hem o Bifeany rebis Detvesn J; Festmaette
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treatnents. 5 Health Assessnent Questionnaire Disability |ndex
(HAQ D) and Quality of Life (SF36) -



The HAQ DI and SF36 scores were simlar in both treatnment groups at
10baseline as well as after 12 weeks of treatnent. Physician's gl obal
assessnent of disease activity. In both treatnent groups, the nunber
and percentage of subjects whose disease activity was assessed by the
physician as mld increased during the.igpcourse of the treatnent; the
nunber and percentage of subjects whose disease activity was assessed
by the physician as severe decreased. Inflammtory signs The nean’
val ues of the inflammtory signs CRP and IL-6 at baseline as well
20as after 2Tatfednd Easefwekdeofograpfut mdablaa@ndrwimwpm‘ﬁca%var%am ive

changes are res nted in_Tabl é? § ag 7 el ok VT
signs (CRP, J%ﬁs(vf" Ente8h- ‘?%’pt‘? f"SB éuqo L eIBm rmgt ory83|(gns
(medi an (m mopu#atjon) Pr edni sone deI ayed r eI ease Pr edn| sone St andar d
CRP [rrg/ L] : Qaelel i En \Visit 2 fa Y~ W | d"’ d1'7§76 At
Veek 2 (Vi of YA8PleiRybgrUP o 150 'E?f'“"ﬂ"“z feﬁyedlf% zfnﬁar P e Range
[(3/0] 13.Q0 (-96.1,543.2) 0.0 1995}31 1535 4) At 4@(\/S|t 4) 9.9
(1.0, 90.3) (N=144)
N | Mean (SD) n | Mean (SD)

Baseline demographic variables

Age, years

Mean daily dose <5.18 mg* | 78 55.1 (10.5) 65 54,6 (11.9)

Mean daily dose >5.18 mg* ; 65 54.3 (12.0) 77 56.1 (10.9)

Duration of RA, months

Mean daily dose £5.18 mg* | 77 115.5 (98.4) 65 113.¢ {111.4)

Mean daily dose >5.18 mg* | 65 116.3 (86.8) 77 117.1 (75.1)

DAS28 score ] ' ,

Mean daily dose £5.18 mg 78 5.8 (0.8) 64 5.8 (0.9)

Mean daily dose >5.18 mg* | 65 5.8 (0.7) 76 6.0 (0.8)

Duration of moming stifiness

Mean daily dose £5.18 mg*

Baseline, min 87 163.54 (109.92) 59 174.79 (132.47)

Final week, min 69 119.25 (132.40) 60 169.36 (174.47)

Relative change from | 67 —26.93 (67.72) 59 7.88 (106.38)

baseline to final week, %

Difference between groups .

LS mean (SE), % 34.98 (15.57)

95% Cli 4.13,656.83

p-value 0.0134 (one-sided)

Mean daily dose >5.18 mg*

Baseline, min 57 164.81 (92.36) 68 189.74 (120.43)

Final week, min 57 122.81 (152.12) 69 144.22 (113.49)

Relative  change  from | 57 -17.64 (110.12) 68 —8.76 (70.83)

baseline to final week, % . :

Difference between groups

LS mean (SE), % 15.45 (16.14)

95% Cl —16.54, 47.45

p-value 0.1702 {one-sided)

* 5.18 mg is the median value of the mean daily prednisone dose across all
subjects in the [TT population.

LS = least square, SE = standard error

There were no differences in mean age, mean duration of RA, or mean
DAS28 score between subjects receiving a mean daily prednisone dose of
<5.18 mg and those receiving a mean daily dose of >5.18 mg in either of the
2 treatment groups.



10.7 (1.0, 152.5) Relative change [%4 8.0 (-93.4, 695.2) 0.0 (-94.2,
2377.8) At Wek 12 (Visit 5*) 9.1 (1.0, 185.0) 11.5 (1.0, 145.3)

Rel ative change [Dio] 2.4 (-98.2, 1419.6) 0.0 (-93.0, 2605.6) IL-6
[1U L] Baseline (Visit 1) 860 (200, 23000) 1110 (200, 20800) At
Week 12 (Visit 5*) 470 (200, 9530) 1080 {200, 22700) Absol ute change
-160 (-13460, 9080) 0.0 (-16190, 18100’) Rel ative change (% -28.6
(-96.8, 2018) 0.0 (-98.1, 3017) The nedian CRP val ues did not change
notably during the 12-week treatnment in both treatment groups. 5 IL-6

val ues decr %@S@gt l?}éég{ %hﬂelgagea"?@g?éé E’BI A &rﬁ‘inghﬁlffr’f %9%&9@55& in
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variabildty was very high in both groups. However, the change under
Pr edni sone deI a ed- relbiase frombaseline to 1

* si gni fi cant I} hoandapkarestMsonegrogp. ? S g %"&%%S’i%‘ﬁeﬁﬁ‘w m9
si gni fi cant @iolvedr &meftrbstaviethd Gerdtion dffrainiveg stitinersddn slibjectsl@ith a

weeks.
mean daily dose >5.18 mg, morning stiffness decreased but the decrease
was not as large as in either .of the Prednisone delayed-release dose

10 subgroups.

. Recurrence of sfiffness during the day _
In -about 58% of the subjects in both treatment groups, recurrence of
stiffness during the day was reported at baseline. After two weeks 6f
is  treatment, the percentage was slightly lower in both treatment groups; after.
six weeks of treatment, the percentages were notably lower in both
treatment groups with no major difference between the treatments; after 12
weeks of treatment, the percentage of subjects concerned was again notably
lower compared to the 6-week value in both treatment groups.
20 .
Secondary efficacy variables.
Table 6 :
Intensity of pain (VAIS) after 12 weeks of treatment (intention-to-treat

population)
Intensity of pain (VAS) | Prednisone delayed-release Prednisone Standard
{mean (SD)) {N = 144) (N =144)
Baseline [mm] 50.9 (15.2) 52.3(17.2)
(N =141) (N = 143)
At Week 12 (Final week) | 45.7 (24.1) 45.1 (23.1)
[mm] (N =142) . (N=144)
Relative change [%] -8.57 (565.0) —6.53 (83.9)
(N =141} (N =143)

According to the relative changes, the intensity of pain (VAS) was improved
05 after 12 weeks of treatment by both treatments. In the ITT set, the treatment



15 OGsteocalcin Osteocalcin is a sensitive neasure to the bone

met abol i sm (Heshmati 1998). The nmean osteocal cin values at baseline
(screening) as well as after 12 weeks of treatnent and the respective
rel ative changes are presented in 20Table 8. - 35 - Table 8:
Osteocalcin (intention-to-treat popul atjgn) Gsteocalcin [ng/nlL] (nean
(SD)) Prednisone del ayed-rel ease Predni ggﬁe St andard Baseline (Visit

1) At Week 12 (Visit 5*) Relati h
(12.82) -1. ﬁif(fés!ng!y immez)mlgty%gg}lgfé ﬁ'gi%ia@.[szfg%Of%’%b‘g 4@7}1‘}’% Zﬁﬁé%&ﬁgﬁﬁ%
no differenggs soeforepih @}gg%lg_g% l% rEREP UehlvBeRthBe2 ViBips he faveur of

treat nents. us, Tt'can ncl uded that night-tine adm nistration
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P and 12 weeks of treatment. However, as under Prednisone delayed-release
the intensity of pain went down it can be assumed that in patients with early

10 RA or under long-term treatment also a reduction of painkillers will be seen.

No differences were observed in all other efficacy variables as listed in the

following.

s Quality of sleep
The mean daily quality of sleep (VAS) did not improve in both treatment
groups. There were no marked differences between baseline of the two
treatment groups and the means of absolute changes after 2, 6, and 12
weeks of treatment. | '

20
Disease Activity Score (DAS 28)
The Disease Activity Score (DAS 28) decreased in both treatment groups.
After two weeks of treatment, the decreases were small, whereas after six
and 12 weeks of treatment the decreases were more pronounced. Absolute

25 and relative changes were similar between the two treatment groups after 2,
6, and 12 weeks of treatment. '

Tender and Swollen Joint Count

The tender and swollen joint count decreased in both treatment‘groups. After
s two weeks of treatment, the decreases were notable and further decreases

were observed in both treatment groups after six and 12 weeks of treatment.



249 (100) Wthdrawn 30 (12.0*) Wo conpl eted open foll owup 219
(88.0*) Although efficacy was not the nmain objective of this open
foll owup study, 15 the order of reporting was kept the sanme as in

t he previous study report on the doubl e-blind phase. In the open
foll ow-up phase the interpretation of t efficacy data was focused
on the followi ng three aspects: nuainteftance of the effects on
stiffness duration achi eved by predni sone del ayed-rel ease during the

doubl e- bl i ndwhigsts iglobalcassssmant ofrdiaprsoAttivilY ayed- rel ease group
reduction 0fTH@ﬁ@aﬂ%&i%c%%E@?%alé&st@m?ﬁf@f gixbasd abﬁ\/iﬁgﬁlﬁ%ﬂbdl@c%éséﬁ

the former prednisone roup after three nont of 'treatnent
- 36 - with iprkothi reatment gyaupsr aftensytadt ofvithg tireatment twigh nedetevebh

of norning sti j . i fter Visit 6 up to 9
nont hs (Vi sﬁ'ﬁ%j)eﬂgég3%%%%%%%ﬁhiw{r§%%%hﬁgnt with prednisone
del ayed-g el ease, respectively. 5 Mean daily duration of norning

stiffness The nean daily duration of norning stiffness at start of
t he double-blind period (Visit 2), at start of the open follow up

pelri od (Vi ﬁ_iﬂeaﬂih aAésassmbdtothmtsmgfa‘iﬁesi[Dis&?iltty dntéx a(sl-ufmem)h and
relative c S are .pr ed in Table 10 and 10Figure 2 for the
st udy popul ﬁgg)ﬁyofit%@&%}m e 10: Mean Daily Duration of Mrning
Stiffness atTHOMAQDIOindHEIBVsbbresVivetd sthhilaNtbeth @leafbibhtegicups at

Pr edni sone Predni sone Tot al _
10 baseline as well as after 12 weeks of treatment.

Physician’s global assessment of disease activity .
In both treatment groups, the number and percentage of subjects whose
disease activity was assessed by the physician as mild increased during the
15 course of the treatment; the number and percentage of subjects whose
~ disease activify was assessed by the physician as severe decreased.

Inflammatory signs
The mean values of the inflammatory signs CRP and IL-6 at baseline as well

20 as after 2, 6 and 12 weeks of treatment and the respective relative changes

are presented in Table 7.

25

30



del ayed- Standard (N = 249)
Dur at i onof nor ni ngsti ff ness

medi an nedi an

10

15

20

Table 7:

mean (SD) (m n;

rel ease (N = 129)

(N = 120) nean (SD) nean (SD) [m n]

max.) (mn; max)

-34 -

medi an

Inflammatory signs (CRP, IL-6) (intention-to-freat population)

Inflammatory signs

(median (min, max})

Predniscne delayed-release

Prednisone Standard

CRP [mg/L]
Baseline (Visit 2)
At Week 2 (Visit 3)
Relative change [%]
At Week 8 (Visit 4)
Relative change [%)
At Week 12 (Visit 5*)
Relative change {%]

9.9 (1.0, 105.1)
10.2 (1.0, 158.0)
13.0 (~96.1, 543.2)
9.9 (1.0, 90.3)

8.0 (-93.4, 695.2)
9.1 (1.0, 185.0)
2.4 (-98.2, 1419.6)

12.2 (1.0, 177.5)
11.2 (1.0, 106.3)
0.0 (-93.1, 1535.4)
10.7 (1.0, 152.5)
0.0 (-94.2, 2377.8)
11.5 (1.0, 145.3)

IL-6 [IUL]
Baseline (Visit 1)
At Week 12 (Visit 5%)
Absolute change

Relative change [%]

860 (200, 23000)
470 (200, 9530)
~160 (-13480, S080)
~28.6 (~96.8, 2018)

0.0 (-93.0, 2605.6)

1110 (200, 20800)
1080 (200, 22700)
0.0 (~16190, 18100)

0.0 (-98.1, 3017)

The median CRP values did not change notably during the 12-week

treatment in both treatment groups.

IL-6 values decreased during the 12-week treatment in the Prednisone

delayed-release treatment group, but

halved by the Prednisone delayed-release preparation and the overall range
was much smaller after 12 weeks of treatment. The variability was very high
in both groups. However, the change under Prednisone delayed-release
from baseline to 12 weeks was significantly lower (p<0.001). Also, there was

remained unchanged

a statistically significant difference between the two treatment groups after

12 weeks.

Osteocalcin

Osteocalcin is a sensitive measure to the bone metabolism (Heshmati

1998)-. The mean osteocalcin values at baseline (screening) as well as after

12 weeks of treatment and the respective relative changes are presented in

Table 8.

in . the

prednisone standard freatment group. Median values seem to have been



(mn; max) Visit 2 (Start of Doubl e-blind Period) 156.27 (97.25)
182.40 (127.43) 169.80 (114.38) 137.14 149.29 143.21 (41.43;

659. 29) (32.14; 720.0) (32.14; 720.0) (n=107) (n=115) (n=222) Visits
(Start of Followup Period) 98.20 (100.22) 150.31 125.56 (124.92)
75.36 (139.48) 83.93 35

Table 8: Osteocalcin (intention-to-freat population)

Osteocalcin [ng/mL] Prednisone delayed-release Prednisone Standard
{mean (SD))
Baseline (Visit 1) 20.95 (11.31) 20.04 (9.95)
At Week 12 {Visit 5%) 20.4Q (12.82) ’ 19.43 (9.49)
Relative change [%] —-1.7 (33.0) 3.9 (46.4)

There were no differences between baseline and endpoints or between the

two treatments. Thus, it can be concluded that night-time administration of

low dose prednisone does not have a negative impact on bone metabolism
s  and risk of osteoporosis.

Continued efficacy over during 9 month open follow hp
Out of 288 patients enrolled into the double blind treatment period, a total of

10 249 subjects entered the open follow-up phase of the study, 219 subjects
completed this phase (see Table 9).

Table 9: Diépositipn of Subjects

Number of subjects
Criterion n (%)
Enrolled into double-blind phase 288
Enrolled in open follow-up 249 (100)
Withdrawn 30 (12.0%)
Who completed open follow-up 218 (88.0%)

Although efficacy was not the main objective of this open follow-up study,
15 the order of reporting was kept the same as in the previous study report on
the double-blind phase. In the open follow-up phase the interpretation of the

efficacy data was focused on the following three aspects:
« maintenance of the effects on stiffness duration achieved by
prednisone delayed-release during the double-blind phase in the

20 former prednisone delayed-release group

= reduction of morning stiffness to the same extent in the subjects of

the former prednisone standard group after three months of treatment



(0.0; 470.0) 116.07 (0.0; 720.0) (n=114) (0.0; 720.0) (n=240)
(n=126) Relative change [9%4 to -34.47 (68.99) -1.44 (93.07) -17.10
(83.99) Visit 2 -37.29 -19.05 -28.75 (-100.00; (-100.00; (-100.00;
433.53) 609.86) 609.86) (n=101)

-36-
with prednisone delayed-release at Visit 6_
e further reduction of morning stiffness in the study population after

Visit 6 up to 9 months (Visit 8) or after 12 months of treatment with

prednisone delayed-release, respectively.

Mean daily duration of morning stiffness

The mean daily duration of moming stiffness at start of the double-blind
period (Visit 2), at start of the open follow-up period (Visit 5) and at end of
study (Visit 8) as well as the relative changes are presented in Table 10 and

10 Figure 2 for the study population.



(n=112) (n=213) Visit 8-

(124.59) 83.63 (110.60) 42.14 60.0 46. 43
(0.0; 720.0)
(44.79) -44.90 (63.73)

(Month 9 of Fol | ow up) 73.43 (92.32) 92.88
(0.0; 502.5) (0.0;720.0)

(n=97) (n=107) (n=204) Rel ative change [%4 to -55.07

(-100:133.33) (-100; 269.44) (-100; 269,44)

-49.71 (55.67) Visit 2 -63.13 -62.96 -63.02

Table 10: Mean Daily Duration of Morning Stiffness at Month 9 of Follow-

Up (Visit 8)

Number of subjects

Prednisone Prednisone Total
delayed- Standard (N = 249)
release {N=129)
Duration of morning stiffness -
. (N =120) mean (SD) mean (SD)
[min]
median median
mean (SD) {min; max.) {min; max)
median
(min; max)
Visit 2 (Start of Double-blind Period) 156.27 (97.25) | 182.40 (127.43) | 169.80 (114.38)
137.14 149.29 143.21
(41.43; 659.29) | (32.14;720.0) | (32.14; 720.0)
{(n=107) (n=115) (n=222)
Visit 5 (Start of Follow-up Period) 98.20 (100.22) | 150.31 125.56 (124.92)
75.36 {139.48) 83.93
(0.0; 470.0) 116.07 (0.0; 720.0)
(n=114) (0.0; 720.0) (n=240)
(n=126)
Relative change [%] to | —34.47 (68.99) | —1.44 (93.07) —17.10 (83.99)
Visit 2 -37.29 -19.05 —28.75
(-100.00; (-100.00; {-100.00;
433.53) 609.86) 609.86)
(n=101) (n=112) {n=213)
Visit 8* (Month 9 of Follow-up) 73.43 (92.32) 02.88 (124.59) | 83.63 (110.60)
42.14 60.0 46.43
(0.0; 502.5) (0.0:720.0) (0.0; 720.0)
(n=97) {n=107} (n=204)
Relative change [%] to | —-55.07 (44.79) [-44.90(63.73) | -49.71 (55.67)
Visit 2 —63.13 ~52.96 -63.02
(~100; 133.33) [ (-100;269.44) | (-100; 269.44)
(n=87) (n=97) (n=184)
Relative change [%] to | —7.81 (144.62) |-13.90 ~11.22 (145.56)
Visit 5 -38.33 (146.98) —40.70
(—100; 783.75) 1-40.70 (—100; 950)
(n=78) (—100; 950) (n=177)
(n=99)

*Incl. premature termination




(n=87) (n=97) (n=184) Relative change [% to -7.81 (144.62) -13.90
-11.22 (145.56) Visit 5 -38.33 (146.98) -40.70 (-100; 783.75) -40.70
(-100; 950) (n=78) (-100; 950) (n=177) (n=99) *Incl. premature
termnation - 38 - Starting treatnent with predni sone

del ayed-rel ease with | onger stiffness dyration at Visit 5, the forner
predni sone standard group achieved alnbgé'

Starting treatment with prednisone delayed-release with longer stiffness
duration at Visit 5, the former prednisone standard group achieved aimost
identical reduction, when percent relative change is calculated from Visit 8 to
s  Visit 5 or from Visit 8 to Visit 2. For all subjects of the study population in the
follow-up phase, a further mean reduction of 11.22% (Visit 8 compared to
Visit 5) was gained. The total reduction of stiffness duration by 49.71% was

observed on long term treatment between Visit 2 and 8.

10 Mean daily duration of morning stiffness after start of tfe_atment with
'prédnisone delayéd-release (Visit 2 / Visit 5)
The mean daily duration of morning stiffness at start. of the double-blind
period (Visit 2) as well as at start of the follow-up period (Visit 5) and after 3,
6, 9, and 12 months (3-month intervals) of prednisone delayed-release
15 treatment including respective relative changes are presented in Table 11.
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(139.48)
| (n=126)
after 3 months of Prednisone delayed-release | 98.20 (100.22) 85.17 (112.45) 91.92 (106.25)
treatment [min] (n=114) (n=1086) {n=220)
—34.47 (68.99) —46.06 (46.86) | —40.18 (59.27)
Relative change [%)] (n=101) (n=98) (n=198)
after 6 months of Prednisone delayed-release | 65.70 (100.95) 81.08 (104.79) 74.08 (103.10)
treatment [min] (n=986) (n=115) (n=211}
—-56.06 (54.20) -32.83 (116.64) | —43.13 (94.71)
Relative change [%] (n=86) (n=108) (n=194).
after 9 months. of Prednisone delayed-release | 62.43 (87.49) 92.88 (124.59) 78.10 {108.99)
treatment* [min] (n=104) (n=107) (208) '
—61.35 (45.67) -13.90 {146.98) | —36.23 (113.67)
Relative change I%] (n=88) {n=99} (n=187)
after 12 months of Prednisone defayed-release | 73.43 {92.32) -
treatment* [min] (n=97)
—55.07 (44.79)
Relative change [%!] ) {(n=87)

Relative changes refer to values given in bold case

* Incl. premature termination

In Table 11 the duration of morning stiffness is presented as treatment

5  duration of prednisone delayed-release independent from Visits. Relative

changes were calculated from the data at Visit 2 for the former prednisone

delayed-release group and from the data of Visit 5 for the former pred'nisone

standard group. Taking advantage of the higher number of available data,

the interpretation of the results was carried out for the total numbers.-

10




Visit 5 (Start of Followup Period) [mn] 50.31 (139. 48)

(n=128)

after 3 nonths of Prednisone del ayed-rel ease 98.20 (100.22)

85.17 (112 45) 91.92 (106.25) treatnment [min] (n=114) (n=106) (n=220)
-34.47(68.99) -46.06 (46.86) -40.18 (59.27) Relative change (%
(n=101) (n=98) (n=199) after 6 nonths of, .Predni sone del ayed-rel ease
65. 70 (100. 95) YT

10

15

Before starting with the freatment of prednisone delayed-release the mean
daily duration of morning stiffness was 153 min. After three months of
treatment stiffness duration was reduced to a mean of 92 min and after six
months further to 74 min. After nine months of prednisone delayed-release
treatment mean daily duration of morning stiffness was 78 min. For the
subjects of the former prednisone delayed-release group data were also
available after 12 months of prednisone delayed-release treatment. For
these subjects stiffness duration was similar to those after six and nine
months of treatment (73 min). No weaning of effects was observed. Thus,
the mean duration of morning stiffness was reduced fo the half after
six months of prednisone delayed-release treatment.

Inflammatory Signs
The median values of the inflammatory signs CRP and IL-6 during the open
follow-up period (Visit 5 to Visit 8) and the respective absolute changes are

presented in Table 12 and Figure 3.



81.08 (104.79) 74.08 (103.10) treatment [m n] (n=96) (n=115) (n=211)
-56.06 (54.20) -32.83(116.64) -43.13 (94.71) Relative change [%
(n=86) (n=108) (n=194). after 9 nonths of Prednisone del ayed-rel ease
62.43 (87.49) 92.88 (124.59) 78.10 (108.99) treatnent* [m n] (n=101)
(n=107) (208) -61.35(45.67) -13.90(146,98) -36.23(113.67) Relatlve
change f% (n=88) (n=99) (n=187)

Table 12: Inflammatory Signs (CRP, IL-6)
Number of subjects ]
Prednisone Prednisone Total
delayed-release Standard {N = 249)

Inflammatory signs (N = 120) (N =129) median
median median {min; max)
(min: max) (min; max)

CRP* [mgfl]

Visit 5 {Start of Follow-up) 8.60 (n=120) 10.90 (n=128) 9.40 (n=249)

_ (1.00; 139.80) (1.00; 145.30) (1.00; 145.30)
Visit 6 (Month 3 of Follow- | 8.55 (n=108) 8.15 (n=118) 8.35 (n=226)
up) (1.00; 81.40) (1.00; 152.40) (1.00; 152.40)

—-0.45 (n=108) -1.20 (n=118) —-0.70 (n=226)
Absolute change (—131.20; 77.70) {—-123.20; 95.00) -131.20; 95.00)
Visit 7 (Month 6 of Follow- | 7.00 (n=109) 9.05 (n=118) 8.00 (n=227)
up) ‘ (1.00; 71.00) (1.00; 69.70) (1.00; 71.00)
—0.60 (n=109) —0.95 (n=118) —0.80 (n=227)
Ahsolute change (~122.60; 49.00) (~108.10; 25.80) (-122.60; 49.00)
Visit8*** (Month 9 of [ 8.40 (n=112) 8.35 (n=124) 8.35 (n=2386)
Follow-up) (1.00; 83.30) - (1.00; 86.50) (1.00; 86.50)
—0.25 (n=112) —0.25 (n=124) —0.25 (n=236)
Absolute change (-129.10; 68.30) {—76.90; 68.70) {(—=129.10; 68.70)
1L-6** [IU/L] :
Visit 5 (Start of Follow-up) 460 (n=120) 1050 (n=127). | 710 (n=247)
‘ (200; 9530) (200; 22700) (200; 22700)
Visit 8*** (Month 9 of | 510 (n=111) 570 (n=123) 525 (n=234)
Follow-up) {200; 18300) (200; 8100) (200; 18300)
. 0 (n=111) =300 (n=121) —45 (n=232)
Absolute change {-6830; 16110) (—20600; 6270) (—20600; 16110)

* Values < 1.0 mg/L were set to 1.0 for analysis
** Values < 200 |U/L were set to 200 for analysis

*** Incl. premature termination.

- The median CRP values did not change notably during the nine months of
open follow-up treatment with prednisone delayed-release, except in the

former prednisone standard group at Visit 6 where the CRP vaiue was

decreased most compared to Visit 5.




after 12 nonths of Predni sone del ayed-rel ease 73.43 (92.32) -
treatnment* [mn] (n=97) -55.07 (44.79) Rel ative change rict
(n=87) Rel ati ve changes refer to values given in bold case *
Incl. premature termination In Table '11 the duration of norning
stiffness is presented as treatnment 5 dxéatlon of predni sone

del ayed-rel ease i ndependent from Visits™ Rel ati ve changes were
calculated fromthe data at Visit 2 for the fornmer prednisone
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the subj ect sfypthef fﬂ@ducﬁfdﬁﬁvaar@lﬁhﬁrﬁéul% dRb agutiedte | cfatie fproep pednisooee
al so available after 12 nont hs of predni sone del ayed-rel ease

treat ment . FQﬁaY%EQie%ﬁﬁaﬂ@é‘Ps stiffness duration was similar to those
after six and ni.ne months of treatnent (73 min). No weaning of
effects was observed. Thus, 10the nean duration of norning stiffness
was reduced Overviewiafisafelyt er si x nonths of predni sone

del ayed-rel ease treatnent. Inflammtory Signs The nedi an val ues of
the inflammatory signs CRP and IL-6 during the open 15foll ow up

peri od (Vi si Thé safetwipsofile 8 giupcorisoldssise tveatmﬁﬁlethe'é'lﬁléFF@@@W@s
presented inglable s aldofilidd)eThe main side effects consist of osteoporosis

leading to fractures, gastrointestinal disorders, cardiovascular disorders,

15 increased risk of infections, hyperglycemia, suppression of the HPA axis,
and ophthalmologic disorders. It is accepted that ma'ny of these side effects
are observed at high or medium doses but not at low doses (Bijlsma et al.
2003, Bijlsma et al. 2005, Boers 2004, Buttgereit et al 2005, Conn 2001, Da
Silva et al. 2005, Saag et al. 1994).

20
Prednisone delayed-release is intended for the treatment of RA at low doses
(3 to 10 mg prednisone/day) and contains the same active drug ingredient
as standard low-dose IR products. Prednisone delayed-release differs from-
standard products solely with respect to the recommended time of

»5  administration and timepoint of drug release within the gastrointestinal tract.
The safety profile of low-dose prednisone is well established and reflected in
labeling for standard IR products. Clinically significant differences are not

expected.

sc  Brief summary of Adverse Events in Phase lll trial under Prednisone

delayed-release

In this study, 59 (41.0%) subjects of the Prednisone delayed-release
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Predni sone Predni sone Total del ayed-release Standard (N = 249)
Inflanmmatory signs (N = 120) (N = 129) nedian nedi an nedian (m n;

max) (mn;
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treatment group and 59 (41.0%) subjects of the prednisone standard
treatment group experienced at least one treatment-emergent Adverse
Event (AE). A total of 35 subjects (12.2%) experienced AEs that were

~ considered by the investigator to be related to prednisone. AEs causing

discontinuation of prednisone were experienced by 22 subjects (7.6%).

One subject receiving prednisone standard died on study within 18 days
after first dose of prednisone. Seven subjects (2.4%) experienced SAEs, and
in one subject of these 7 subjects, the SAE was judged to be related fo
prednisone by the investigator.

Table 13 summarizes the number of subjects expenencmg AEs by type of
AE (MedDRA Preferred Term, in at least 1.0% of the treated group).

Table 13 Most common AEs and drug-related AEs in study 003

Preferred term No. (%) subjects with AE
: Prednisone | Standard pred- | Total
delayed-release nisone {N = 288)
(N =144) (N =144)
All Aes 59 (41.0) 59 (41.0) 118 (41.0)
Rheumatoid arthritis 11 (7.6) 13 (9.0) 24 (8.3)
Abdominal pain upper | 5(3.5) 8 {5.6) 13 (4.5)
Nasopharyngitis 4(2.8) 8 {5.6) 12 (4.2)
Headache 6(42) - 4 (2.8) 10 (3.5)
Flushing 4(2.8) 6 (4.2) 10 (3.5)
‘Nausea 5 (3.5) 4 (2.8) 9(3.1)
Drug-related AEs 19 (13.2) 16 (11.1) 35(12.2)
Abdominal pain upper | 3 (2.1) 4 (2.8) 7(24)
Nausea 3(2.1) 3(2.1) 6(2.1)
Headache 4(2.8) 2(1.4) 6(2.1
Rheumatoid arthritis 1(0.7) 4 (2.8) 5{1.7)

The most frequently reported AEs (frequency > 1.0% of the subjects of the
safety set) by MedDRA Preferred Term were rheumatoid arthritis including
several terms for worsening (deterioration, escalation, exacerbation, flare
etc.) (24 subjects, 8.3%), abdominal pain upper (13 subjects, 4.5%) and
nasopharyngitis (12 subjects, 4.2%). The incidences of these AEs were
similar in both treatment groups.

During the 9 month open follow-up period, 127 subjects (51.0%)




10.90 (n=129) 9.40 (n=249) (1.00; 139.80) (1.00; 145.30) (1.00;
145.30) Visit 6 (Month 3 of Follow 8.55 (n=108) 8.15 (n=118) 8.35
(n=226) up) (1.00; 81.40) (1.00; 152.40) (1.00; 152.40) -0.45
(n=108) -1.20 (n=118) -0.70 (n=226) Absol ute change (-131.20; 77. 70)
(-123.20; 95.00) -131.20; 95.00) Visit %& (Month 6 of Follow 7.00
(n=109) 9.05 (n=118) 8.00 (n=227) up) (1.00; 71.00) (1.00; 69.70)

(1.00; 71.00)

éxperienced at least one treatment-emergent adverse event (AE). A total of
27 subjects (10.8%) experienced AEs that were considered by the
investigator to be related to prednisone delayed-release. AEs causing
-discontinuation of prednisone delayed-release were experienced by 13

5  subjects (5.2%); 68 subjects (27'.3%) had AEs not known to be recovered at
the end of the study.
Table 14 summarizes the most common AEs by type of AE (MedDRA

Preferred Term, in more than 2% of the subjects).

Table 14: Most Cémmon -Adverse Events (Frequency > 1.0% Overali)

Adverse Event (preferred term) | Total
(N = 249)
| n (%)
Rheumatoid arthritis 36 (14.5)
Flushing 13 {5.2)
Upper respiratory tract infection 7 (2.8)
Weight increased 7 {2.8)
Back pain 7 (2.8)
Bronchitis 6(2.4).
Hypercholesterolemia : 6 (2.4)
Arthraigia 6 (2.4)
"1 Nasopharyngitis - 6 (2.4)

Feeling hot 5 (2.0)

10 The most frequently reported AEs (MedDRA Preferred Term) were
rheumatoid arthritis (36 subjects, 14.5%) and flushing (13 subjects, 5.2%).
Flushing was only reported by the subjects who participated .in the CRH
testing. Upper respiratory tract infection, increased weight, or back pain
were reported less frequently (seven subjects (2.8%) in each case).

Benefits and risks conclusions
15
Prednisone delayed-release is a novel, delayed-release tablet that has been
developed to optimize the efficacy of orally administered low-dose
prednisone in the treatment of RA. Prednisone delayed-release has shown
improved efficacy compared to standard prednisone in patients with RA
20  without increasing their prednisone dose. This improvement has been solely
obtained as a result of Prednisone delayed-release’s unique release



-0.60 (n=109) -0.95 (n=118) -0.80 (n=227) Absolute change (-122.60;
49.00) (-108.10; 25.80) (-122.60; 49.00) Visit 8***(Mnth9of 8.40
(n=112) 8.35 (n=124) 8.35 (n=236) Follow up) (1.00; 83.30) (1.00;
86.50) (1.00; 86.50) -0.25 (n=112) -0.25 (n=124) -0.25 (n=236)
Absol ute change (-129.10; 68.30) (-76.995_6810) (-129.10; 68.70)
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10

15

20

25

30

characteristics. The safety profiles of Prednisone delayed-release and
standard prednisone were comparable and the patients were thus not
exposed to an increased risk.

The benefits and main features of Prednisone delayed-release can be
summarized as follows:

A significant reduction of morning stiffness was obtained in patients with
iong-standing RA who were pretreated with prednisone and DMARDs. A de-
crease of 10% compared fo baseline was already apparent at week 2 of
treatment. Under continued treatment this reduction increased in magnitude
and plateaued at about 30% to 40% from week 7 onwards. In 50% of the pa-

tients (median values), the duration of morning stiffness was reduced by at

least one third (33.9%) during the double blind treatment phase. At the end
of the 9 month open label follow-up period, a decrease in the duration of
moming stiffness of 49% compared to baseline was observed (mean
baseline duration of mbrning stiffiness was 3 hours). Morning stiffness is one
of the most distressing synﬁptoms for RA patients and thus the observed
sustained reduction for at least 12 months under Prednisone delayed-re-
lease can be considered a clinically meaningful improvement.

Both in the double blind and the 9 month open fol!ow-ub peried, the reduc-
tion in morning stiffness was accompanied by a sustained parallel decrease

-in the pro-inflammatory cytokine IL-6, thus confirming the proposed pharma-

cological rationale for adapting the timing of prednisone administration to the
circadian rhythm of RA.

These results are surprising because it could not be expected from former
investigations (Karatay 2002). Also the long lasting effect of predniéone
delayed-release over 12 months on reducing IL-6 levels is unexpected. Fur-
ther, the long term correlation of IL-6 reduction and morning stiffness reduc-
tion could not be expected from former investigations. '
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10 ‘
Prednisone delayed-release tablets can be used in patients pre-treated with
corticosteroids, in those who are refractory to treatment or in corticoid naive

patients.

15 Prednisone delayed-release tablets can be used as monotherapy or more
likely in combination with DMARDs, NSAIDs, TNF a Inhibitors and/or

analgetics.

Prednisone delayed-release tablets can be used for short, mid or long-term

20 treatment.

25
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The safety profile of glucocorticoids in the treatnent of rheumatoid
arthritis (RA) is well established). The main side effects consist of
osteoporosis leading to fractures, gastrointestinal disorders,

cardi ovascul ar di sorders, 15 increased risk of infections,
hyper gl ycem a, suppression of the HPA aﬁk and opht hal nol ogi c

di sorders. It is accepted that many of €se side effects are
observed at high or nedium doses but not at |ow doses (Bijlsma et al.
2003, Bfilsma et al. 2005, Boers 2004, Buttgereit et al 2005, Conn

2001, Da Silva et al. 2005, Saag; 0 Predni sone
del ayed-rel ease is intended forﬂftl%h“‘tfi'III ﬁéﬁ%ﬂc&% RA at | ow doses (3
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- 45 - characteristics. The safety profiles of Prednisone

del ayed-rel ease and standard predni sone were conparable and the
patients were thus not exposed to an increased risk. The benefits and
mai n features of Predni sone del ayed-rel ease can be sunmari zed as
follows: A significant reduction of rm‘rg‘?' ng stiffness was obtained in
patients with | ong-standi ng RA who were® pretreated with predni sone
and DVMARDs.: A de- crease of 10% conpared to baseline was already
apparent at week 2 of 10 treatnent. Under continued treatnment this
reduction increased in magnitude and Aheaued at about 30%to 40%
fromweek 7 onwards. In 50% of the patients (nmedian val ues), the
duration of norning stiffness was reduced by at |east one third

ronth open Hab8 B ptge FEalbRt BT SIBHE sferinfhf sfing e

nor ni ng ssti f f negsiptdmd 986 annpadetying rbeamatio edisease eral/ore dstevasthritis,

basel i ne duration of norning,sti.ffness was,3 hours). .Ni N

T T T noss s oMby comariaet SaRins{elEs: torag el et ah SRR Athaunt of 2,
thus the obser ykiosbficaideshtaingd ¢h atdelayid-Rlledstoddsalie fonn] Whetyid eaid
Predni sone del ayed-rel ease can be consi g)(,ar ed cli gi cal |y meani ngf ul

i nproverent . 2treaBpent iy adminigicred enee daily I at {gast §oRBLWS Weeks:
foll owup period, the reduction in norning stiffness was acconpani ed
by a sustained parallel decrease in the pro-inflanmatory cytokine

IL-6, thus ZonfThermatiodd grigpdswhemiathederiperigomens rginiggration
adapting the tp i $ONG 18540 IRt fidr wRi2KEO the 25ci rcadi an
rhyt hm of RA #ﬂ}eﬂéégglgé%u rﬁgd]gre sdrpri sing because it could not be
expected fromfornmer investigations (Karatay 2002). Al so the |ong

| asting effgct | Q8! o r At ; ;
reduci ng IL§6 l'l'g%erﬁéﬁl?@ unexgggt @g@%?ﬁ@gg{éh@%ﬁ% ep Ilong%%tranon
correlation of of theaglueokorticaid fenat leastaboyt eight weeks. reduc- tion could
not be expected fromforner investigations. - 46 - Maxi mum pl asm

| evel s of prednisone in the early norning hours are obtai ned by

adm ni st r at 4onThé rRethdui cfaokaind8) aherkin ¢he reatraentadnoapris: admidistcatians
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di sease. Predni sone del ayed-rel ease tablets can be used in patients

with short, mdtermor |ang-lasti di sease duration. .10 Predni,sqne
ol ayed-r ¢l Sasdheupptiod et wbrdh M8 TeafteR dithorsn ad Rk
corti cogt er oi def tHeglhbOSRLYNG TG & 16£4traddUb tWelN@ nioneied. ment or i n

corticoid nave patients. 15Predni sone del ayed-rel ease tablets can be
used as nonot herapy or nore likely in conbination wth DVARDs,

NSAI Ds, TNFga frRBimhbthedsofaismoy, @ﬁéﬂeﬁlﬂﬁecﬁlucocortigoiﬂrcﬁiééiﬁ@z&@eeding 10
del ayed-rel ease tablets can be used for short, md or |ong-term .
20t r eat nent . 28ng/day of prednisone or an equivalent amount of another glucocorticoid

at the initiation of the therapy.
7. The method of claim 1 to 5, wherein the glucocorticoid dose is equal or
less than 10 mg/day of prednisone or an equivalent amount of another

glucocorticoid for maintenance therapy.

30 8. The method of claim 1, wherein the rheumatic disease is rheumatoid
arthritis, ankylosating spondylitis and/or polymyalgia rheumatica.

9. The method of claim 1, wherein said patient has not previously been
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20 22. The method of claim 21, wherein the'glucocorticoid is prednisone,
prednisolone, methylprednisolone, dexamethasone, fluocortolone,
cloprednole, and deflazacort and the corresponding salts and esters

thereof.

25 23. The method of claim 1, wherein said delayed-release dosage form is
effective at a lower dose of glucocorticoid as compared to the
administration of said glucocorticoid in an immediate release dosage

form.

30 24. The method of claim 1, wherein said patient suffers from inflammation.
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30 than about 10 mg/day of prednisone, or an equivalent amount of another
glucocorticoid, for maintenance therapy.

34. The method of claim 27, wherein the rheumatic disease is rheumatoid



of the glucocorticoid for at |east about four weeks. 3. The nethod of
claim2, wherein the treatnent conprises adm nistration of the

gl ucocorticoid for at | east about eight weeks. 4. The nethod of claim
3, wherein the treatnment conprises adm nistration of the

gl ucocorticoid for at |east about twel.gs weeks. 5. The met hod
of claim4, wherein the treatnment conprises adm nistration 200f the
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glucocorticoid, and/or a NSAID, a DVARD, a TNFa inhibitor, an IL-1
inhibitor, an IL-6 inhibitor, an anal getic agent, or conbl nations
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i mredi at e rel ease dosage form of a glucocorticoid. 12. The

met hod of cl.aim 10, wherein the i nmedi ate rel ease dosage form of 15a
gl ucocorti c87.dThe metricsiced digim 186, suhereﬂelmjthcpatiehtaésere&esmgp b osaid

13. The net hod cl . |ch her rlses dm nistering.to
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i nhi bi taer, an ¢gluedcortitoidi tor, an IL-6 i nh| b| tor, an anal getl c agent,
or conbinations 20thereof. 14. The method of claim 1, wherein said
treatnent consists essentially of admnistering to said patient an
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del ayed-rel ease dosage formhas a lag tinme of from about 2 hours to
about 6 hours after adm ni stration, .3016. The net hod of claim1,
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has a 5drug rehgasg behaviour which is independent frompH 19. The
met hod of claim1, wherein the del ayed rel ease dosage formis a
tabl et. 1020. The nethod of claim1l, wherein the del ayed-rel ease

dosage. 49" M40, The method of claim 27, wherein said treatment consists essentially of
administering to said patient ah effective amount of a glucocorticoid
contained in a delayed-release dosage form, wherein said treatment is
administered once daily for at least about two weeks.

30 41. The method of claim 27, wherein the delayed-release dosage form has a
lag time of from about 2 hours to about 6 hours after administration.

42. The method of claim 27, wherein the delayed-release dosage form has a



conprises a non-sol ubl e/ non-swellable coating and a core conpri sing
the active agent and a disintegrant and/or a swelling agent. 21. The
nmet hod of claim1, wherein the glucocorticoid is cortisone, 15
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met hod for the THeemettod ofdlaimn P2t wisereirsthief delayed-feleasendosdgedgform has a
stiffness and pain due t n.underl yi.n heu j iy sease and/ or
osteoarthritis, rmir%ﬁaﬁ%ﬁﬁﬁ?‘gggr‘ﬂb'ﬁm? &J?rﬁeﬁgg%{)& i'd patient an

ef fective anmount of a | oglucocorticoid contained in a del ayed-rel ease

dosage form wherein said treatment is, m pi.stered once daily for at
onot atiout 4G NERICHE! Clita 2fe SISO NE) dRIRNSH o 1eaE, Gosrtanform s &
treatment conprihgReord®apabl ati on of the glucocorticoid for at |east
about four weeks. 29. The nmethod of claim 27, wherein the treatnent
conprises adm nistration of the glucocorticoid for at |east about

ei ght weeks.zg The MathdSof BIARI2P! wWHAIM he dehfeaiBideee E6SRfdmdim

conprises admnistration 200f the glucocorticoid for at |east about
twel ve weeks. Ibmprisesnatiepcsalisblel aprnsyellablgeiaating: and 8re4e RARpPrising
conprises adm nj i : ' hafirt dRéNisd ahssist about
twel ve rdnt hs. qgégﬁér%gene? o%dgéfﬁ{%p%taz%rMer eiﬁét%e

gl ucocorticoid dose is greater than about 10 ng/day of predni sone, or
an equi val en anet g cgﬁ%r_; C LA, gl {d Horebrd
t he ther apy.h'gg%]%}hgmr?gt %gdagq‘}n c#-};’i m %lhmgg'?eglﬁ&? Jgﬁ% Igcocor.ti col d
dose i s equal dcydressti8neyan predoisone, nypoednisdlone.edninedindpregdpisgipne,

equi val ent anoynt, of _ano rd 1 .GOL Oy i C .
P55 arthr b1 idckapPRCHERmEISaRE A FRotisbY, MRLPHARAD opraaha
rheumat izea. 35.deHaeacet hadaoicinol@nen oF, théercernespanding atpharmabeistioadly
previously been tre d wth an oral jnmed ate rel ease

gl ucocorti coi d,a%eﬂgiﬂ?ﬁsg%s ﬁgﬁﬂb‘?ﬂ rsrhgée hhi bitor, an IL-1
inhibitor, an IL-6 inhibitor, an anal getic agent, or -combinations
thereof. 36. K The net hod .of claimz27, wherein said palient. has , -
previously ufRte 'b%rf@e‘?‘rogaf’f‘réﬁlﬂ' 4? h “gherﬁﬂ’eﬁﬁe S@lpggc?ogﬁcql om §reod|né§one,
i medi at e_r el easrediRerER, 1Ohethyigédrisglonep c ddxaemitiasandSAllipcortolone,
DMARD, a TNFa inhibitor, an IL-1 inhibito

, | L- 6 j.nhibitor,
anal get i2 agentclopredaglanang defiazaaes, apf. {h%gg”wr}f@{]91l Iaﬁgg?':ailfn‘?ﬁ"y

36, wherein sal shoupidiglaltd ahdibr 85Rs therdoai d (reatment with an oral
i mredi ate rel ease dosage formof a 15glucocorticoid.

49. The method of claim 27, wherein said delayed-release dosage form is
effective at a lower dose of glucocorticoid as compared to the
30 administration of said glucocorticoid in an immediate release dosage

form.



38. The nethod of claim 36, wherein the i medi ate rel ease dosage form
of a glucocorticoid is replaced by the del ayed rel ease dosage form
2039. The nethod of claim 27, which further conprises adm nistering
to said patient an effective anount of a NSAID, a DVMARD, a TNFa
inhibitor, an IL-1 inhibitor, an IL-6 ighibitor, an anal getic agent,
or conbji nations thereof. 2540. The nethod of claim 27, wherein said
treatment cansists essent. al.l f adm nistering ta. said patient an

ef fective a%@uﬁ?’%%@ﬂ&%d%’?ﬁéﬂ?‘ﬂe@oﬁﬂ' Pﬁbﬁ%ﬁ%@ﬁf’ﬁﬁ@h-&m%@@e
dosage form wherein said treatnment is adm nistered once daily for at
| east about t weeks. 3041. T nmet hod of c]Jaim 27, wherein the .
del ayed-r el é&:&hﬁo@ﬁ d gf ﬁ‘PHﬁ&e‘/a whgrein glucppeiticaish s agministered i
about 6 hours #id gverfifigl ni stration. - 56 - lag tine of from about 3
hours to about 5 hours after adm nistration. 43. The method of claim
27, wherein the del ayed-rel ease dosage formhas a dissolution tinme of
equal to or gke t t r &skddi LS :

44. The net k?gdq@? m%%,dg\gﬂg?gi'?t Hgﬁgéﬁ'g%g-rel eugggﬁgogg@e g%r%
has a drug rel babecareakaut@R0 pm and aboutntk@@ poent of pH. 1045. The
met hod of claim 27, wherein the del ayed rel ease dosage formis a
tablet or a capsule. 46. The nethod of claim27, wherein the

del ayed- r.el 83sé& dudbok fooithe doegimesnt of aa rpatiesb|havirgg dadp - fustldtimbkein

coating_and a - Y t he L,ve agen d a di.sjntegrant
and/or 8 swel | ;f"ﬁéﬁ%%gﬁ I‘%“quf%% ﬁét”ﬁgéﬂ%'ﬁgc'ﬁﬁ?h"gar}for\mv@'gb eHRIses
gl ucocorti coi daumimisteringotoesaid patient an effective amount of a glucocorticoid
budesont de. _doRaNBIRAS Brie IRl B sse, Aomae toho SEierEnGHd treatment i
clhopr ednol e, -ﬁdmﬁﬂi@téaéwEFce tde\:il'jtrfb'r Et)}lm,ab@m tWe W@éks?éﬁggﬁié_l’[ﬁin the

phar maceuti ca accept e salts and/ or esters, thereof. : e
ethod of ol ai HEEYSS WHEREsR (RSB, COEDr « BooRdMINstgrainsughe fhat  the
pr edni s@l one, gRricbybrEE6TENisS eblRASed USX aFEhéTRRORe filndO GMehO i §atent's
25cl oprednol e, and defl azacigt and_t he -.correspondi ng pharmaceutically

a
accept abl e sal tdengidinP levg! i at 3 HaileBeak.49. The net hod of claim 27,
wherein said del ayed-rel ease dosage formis effective at a | oner dose
of glucocorticoid as conpared to the 30adm nistration of said -
gl ucocorti c8ftdTha matheanefaslaine 83 vehareingsaidgeealofrierieuldn 6 &yel preurs
nmet hod of cl ai fageenargigmai d patient suffers frominflammation.
51. The nethod of claim27, wherein-the glucocorticoid is _
adm nistered in the evening. 52. The nethod of .claim51, wherein the

gl ucocorti cgsdtheg rRERbA! ot cRliffs 8 ChNBRSN 300 HicrdaSl MTASGkiA K erkLarR0

pm :
caused by a rheumatic disease.

56. The method of claim 55, wherein the rheumatic disease is selected from

25 the group consisting of rheumatoid arthritis, ankylosating spondyilitis
polymyalgia rheumatica, asthma and combinations thereof.

57. The method of claim 53, wherein the treatment comprises administration
of the glucocorticoid for at least about four weeks.

58. The method of claim 53, wherein the treatment comprises administration
of the glucocorticoid for at least about eight weeks.



53. A nethod for the treatnent of a patient having daily fluctuations
in 10 Interleukin 6 |evels due to underlying inflanmation, which
conprises admnistering to said patient an effective anmount of a

gl ucocorticoid contained in a del ayed-rel ease dosage form wherein
said treatnment is adm nistered once da_ijé _for at |east about two
weeks and wherein the del ayed rel ease dosage formis adm nistered
such that the 15gl ucocort,| 0| d rel eased at,_or_ before the ti when
The. patent i Metiad SlSHE S, whsteln hedisapentSanpases Spiniara i

of claim 33, whgigd ”glu%abéhu,e@ia‘for@Eleést%ﬂﬁurnﬁeibev@ek@ccurs bet ween 4
and 8 am 55. The nethod of claim 53, wherein the increased

Interl eukin 6 levels are caused by a rheumatic disease. 56. The

net hod of clgy med r\h‘i‘tﬂ'@ﬁ\t & tF 18N
25t he group consl-}%z?nfeng Igﬂﬁsat ol ar!th%rt?(ﬁq@%ﬁ?cwﬁ ﬁ%afiéar@%
spondyligis, po:lfjﬂn@glngDaontIh@ldrfﬁt atdeastahauhivelNg -nations thereof.
57. The net hod of claim53, wherein the treatnent conprises

adm ni stration of the glucocorticoid for at |east about four weeks.

- 58 - 59. TBte The methadf ofcdlaimrb83whertein Hienglucecertieeid dose is @ngates than
adm ni stration t r I I

30 The met hod Beuh D) el B SHEFNCONE" of on, SQTHBRE dindul et
adm ni stration gimfodoi'tﬁ:og:l,tatdmmimnaimncbfftm tgrapyeast about twel ve

nont hs. 61. The nethod of claim53, wherein the glucocorticoid dose
is greater than about 10 ng/day of predni sone, or an equival ent
anmount of argg, hIEHe mbm@frctrémsst wlaérelrhﬂnei giucc'nm-irmd dbse Feeequm onigss
62. The net hod H&ﬁh |n the | ucocor t.i F dose ('st ecﬂﬁ%l
or less than aﬁ %‘E‘a Bu%qs FR"EGHESQB orfmeng%a[] FRPHAL OF3R

of anot her gl ucesddorticdiidl.fof Mairaharicethseapyt her apy. 1563. The net hod
of claim53, wherein said patient has not previously been treated
with an oral i medi ate rel ease gl ucocorticoid, a NSAID, a DVARD, a

TNFa i nhi bi tey , THY nlethdd oh Bidint 58, witdrelrl-s&idi psmléaﬁ thask, ncﬂrpremahl[qtbeen
agent, or conbinations thereof. 2064  The net hold of claim SSNS\Q@Sr ein

sai d patient hé@%?‘é\)@"ﬁh@’yoﬁd@r@@ﬂ‘@? relgase ngluGRGarlicRidagén

sel ected from gpRD,| ANTNFY SnhiBit@2SEn desadiphibitor ah #-6 inhibitor, an
gl ucocorticoid, a NSAID, a DVARD, a TNFa inhibitor, an IL-1

i nhi bitor, an lanaigetigrAdent.r C%P'%%r&é Ptegent, or conbinations

t her eof . 2565 The nmethod of claim64, wherein said patient is
refractory to said treatnent with an qral i nmedi ate rel ease dosage

f orm of 2a gl &k o0w meélmdjof claim 53swherain said,patiefit es Arayigysly wkleggone
the immediate rgloas %g@%ﬂ?aé t@é?édé@@m% ‘éc&ﬁpfrﬁrhé@ilafb reﬂeé@éaba&@%

by the del ayed re ease sage orm - -1 inhibitor

i nhi bitor, an dnengétd gluggearticoidy EM‘DIE?! RM&RPhér'@HfG inhibitor, gg ILvhe
met hod of cl ai %ﬁr’ﬁrtomglrlg'@mﬁﬁﬂlﬂr eérfecﬂﬁgﬁcﬁ Bt St é‘orﬁﬁlﬁﬁﬂéhﬁﬂé‘e@ﬁ 5

adm ni stering to sard ient an ve anount of a glucocorticoid
contained in a del ayed-rel ease dosage form wherein said treatnent is

adni ni stere f | gas t g\fg&h fractordOt -Eléﬁi
met hod &f ?%?%qﬁ%égeg{ Cfdnm §§1 g‘i/r%'g&ﬁe easg osa e {)arcrr?rg 3

10l ag tinme of fireatmeidbutvits harur eralo imipadiale Hrelgaseaf @ﬂge form of a
adm nistration. ,70. The thod of claimb53, wherein the

del ayed-r el easeglﬁg%%? cqr rmhas a lag time of fromabout 3 hours to
about 5 hours after adm ni stratl on. 1571. The nethod of claim53,

wherein the gg | 'ﬁ¥ee gnertﬁtlag oF Slafim %%Q%h‘é?éxﬂ‘ tﬁé‘ imfhediate release dosage form of

30 a glucocorticoid is replaced by the delayed release dosage form.

67. The method of claim 53, which further comprises administering to said
patient an effective amount of a NSAID, a DMARD, a TNFa inhibiter, an



di ssolution time of equal to or |ess than about 2 hours after the |ag
time is reached. 72. The nmethod of claimb53, wherein the

del ayed-rel ease dosage form has a 20drug rel ease behavi our which is

i ndependent of pH. 73. The nethod of claim53, wherein the del ayed
rel ease dosage formis a tablet or a capsule. 2574. The nethod of

cl aim 53, wherein the del ayed-rel ease L9§age formconprises a
non- sol ubl e/ non-swel | abl e coatipﬁ and a core conprising the active
agent and a di Hi-iht ieitiler, andilof iahibiter. anganajaelic agent, Tae oemtiezticns
cl ai m 53, mher eﬂ &pe gl ucocorticoid is cortisone, 30 hydrocorti sone,
pr edni sone, p Fed- A sol one, nethyl predni sol one, budesoni de, -
dexanet hasone, fludrocortisone, fluocortol one, cloprednole,

def | t |
Sccept abl e B8 To8Tean el spneRih SRZELabReR SRS orb A of |
75, whersei n t hadgiinisteeingttocsaid patignteaimi effective mmoumtsof anglucocorticoid

t hyl d | 0 d t fl t | d
of | azacort of CORBIES: a8 SEIRIEAG elame H80E, BT PrXap s Jetoant s
and/ or esters haRiifSlered dncelBailyTr Bekagt abbutitwoldeckaher ei n sai d

del ayed-rel ease dosage formis effective at a | ower dose of
gl ucocorticoid as conpared to the adm nistration of said

gl ucocorti cgydTha rAdthbd R Elafth® 3, WHRASA tH@%léﬁﬁeﬂlea@’a&b d6Bagd iernhabed
of claim53, wherein the glucocorticoid is admnistered ip the

eveni ngio 1579. lauﬁnﬁ@ffr@m ahout|Zhonrsdo ahaut @ hautsaltef adyptiEliesi d i s

adm ni stered between about 9:00 pm and about 11:00 pm

70. The method of claim 53, wherein the delayed-release dosage form has a
fag time of from about 3 hours to about 5 hours after administration.

15 71. The method of claim 53, wherein the delayed-release dosage form has a
dissolution time of equal to or less than about 2 hours after the lag time
is reached.

72. The method of claim 53, wherein the delayed-release dosage form has a
0 drug release behaviour which is independent of pH. '

73. The method of claim 53, wherein the delayed release dosage form is a

tablet or a capsule.

25 74, The method of claim 53, wherein the delayed-release dosage form
comprises a non-soluble/ non-swellable coating and a core comprising
the active agent and a disintegrant and/or a swelling agent.

75. The method of claim 53, wherein the glucocorticoid is cortisone,

30 hydrocortisone,  prednisone,  prednisolone,  methylprednisolone,

budescnide, dexamethasone, fludrocortisone, fluocortolone, cloprednole,

deflazacort, triamcinolone, or the corresponding pharmaceutically
acceptable salts and/or esters thereof. '
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76.

77.

78.

79.

-60 -

The method of claim 75, wherein the glucocorticoid is prednisone,
prednisolone, methylprednisolone, dexamethasone, fluocortolone,
cloprednole, and deflazacort or the corresponding pharmaceutically
acceptable salts and/or esters thereof.

The method of claim 53, wherein said delayed-release dosage form is
effective at a lower dose of glucocorticoid as compared to the
administration of said glucocorticoid in an immediate release dosage

form.

The method of claim 53, wherein the glucocorticoid is administered in
the evening.

The method of claim 78, wherein the glucocorticoid is administered

between about 9:00 pm and about 11:00 pm.



