| mproved gl ucocorticoid therapy Field of the invention The present
invention relates to inproved glucocorticoid therapy and to treatnent or
prevent i omoabioaiediaber of di sorders that are due to a diPeirEPIhIOdSIS2

di srupt ed endogenous gl ucocorticoid secretory pattern. The invention is
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I ntroduction G ucocorticoids (GC) are inportant steroids for internediary
met abol i sm i nmune function, nuscul oskel etal function, connective tissue
and brain function. GC defici ency occurs in adrenal insuffici ency (Al)
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gl ucocorticoid exposure in response to stress and concurrent ill nesses.
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from 30- out changin may af body wel g t and
bone netabolism but apparentIy does not affect bl ood pressure or ¢l ucose
met abolism (12, 13). Description of the invention There is still a need for

devel opi ng gl ucocorticoid reginens with inproved side-effect patterns. The
present invention is a further devel opnent of the Applicant's proprietary
technol ogy described in WO 2005/102271 , which is incorporated herein by
refer ence. V\D 2005/ 102271 descrr bes phar rraceutr cal corrposr ti ons that
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of one or nore glucocorticoids. Mre specifically, the dosing of the

gl ucocorticoid and the delivery system enpl oyed nust ensure that the

ci r cadi arwplasmaz2zencentrationtine profile of Cortisol atr@mp2@dnssisstration
of one or nore glucocorticoids mmcsythat of a healthy subject. As seen
fromthe Exanpl es herei n and the definition below, the term"m mc" neans
that the follow n}f:; tisaol profl I e target criteria are fulfilled at |east
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wi th glucocorticoid therapy. Accordingly, although the clinical studies
reporised herein are based on a specific pharmaceutical fornulation for oral
adm ni stration once daily, it is envisaged that any gl ucocorticoid

for mul at igiinhBAt of K $vdritionossi bl e to re-establish the nornal circadian
rhythm of Cortisol has t he advant ages cl ai ned. Accordingly, the

adm ni stration route be different fromthe oral route, the fornul ation
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a conparison with best standard therapy. The reduction of side effects may
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wel | -defined in the situation of primary, secondary and tertiary adrenal

i nsufficiency where peak norning plasnma Cortisol |evels are below the
normal range. Patients with adrenal insufficiency also have a reduced peak
pl asma Cortisol response to a stinulation test such as the insulin
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above. The term "once daily" means that adm nistration takes place only one
time during the day. The adm nistration may include nore than one

conposi t iwo 2andiip@ase t han one adm ni stration route. PrefPerarbyp/osiie2 one or
more oral dosage forms are adm nistergd (such as one or nore single-unit
tabl et fornulation). The daily adm' ni stration time is preferably at the
sane tinme of the day (w hours variation). The term"” rg1;a|n of
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alterations in glucose netabolismthat are known to be |linked to
detrinental |ong-term prognosis such as increased HbAlc, fasting

i nsul i n/ gvocome12316cr oal bum nurea, reduced insulin sensiPCirEPey10053162 St ur bed
post - prandi al glucose/lipid regulation etc. The reduction in side-effect(s)
may include reduction in insulin-treated di abetes nellitus (type | and / or
type I'l) side-effects such as m crovascul ar degeneration in ey
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reported herein the systol ic blood pressure after 12 weeks treatnent is
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t he sane glucocorticoid in a conventional dosage form and the total daily
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three ti mawedngfionMivér dibosRIB=02, Wtesed ¢itsled)d in a conventl onal dosage
form and the total daily dose is the sane in the two treatnents.
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such subjects, a nethod of the present invention is advantageous due to the
fact that body wei ght is reduced, both systolic and diastolic blood
pressure is reduced and HbAlc is reduced reflecting inproved gl ucose
nmet abol i sm Subjects with sufficient adrenal capacity Benefits may also be
achl eved for subj ects that suffer from a d| m n| shed or disr upt ed endogenous
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mutandis to this and ot her aspects of the present invention. Thus, present
invention relates to glucocorticoid-containing conpositions for use in

met hods oWotnmatipanst for or reduction of side-effects geaErEekéiyosdiser ved
with glucocorticoid therapy. Mreovers the invention relates to use of one
or nore glucocorticoids for the manufacture of a nedi cament for reduction

of side-effects generally observed with glucocorticoid therapy and wherein
Uhe conpda el fpi7 orciein (ATEY Breas (REB HaIPPydoDERIEBLBRITY (-8 Heb SRV SR Bon

al so enalihese MU AsdidE thie dusdridaitySoitiBe EdNARELMSAGAOH PaBiémihangis for the
gl ucocortjcoid theg¥f%%q§uadnlnlstratlon of a glucocorticoid to a subject

in need diranagip of K PREG AT n Xpdds: 5@@&?@'“&%&1 -BRRCITICtYe Yeaisn T
qucoco&%gmﬂggengﬁwwﬂlucocortlcoster0|d is intended to denote a
therapeutlcally, prophyl actically and/or diagnostically active

glucocor COI a ucocorticoid.that hysi o ic effec ern1|s
Pt endod Figiet: Brrte S5 atocmpriios e ARRedmePiaiibs inger i Hes He 1, g

phar maceuéft mhhysua@)cp‘mérhk @ndiht-riskc panests, willivet irrlesdie(n="1&;trightt hand
netabolltgf or prodrug thereof of in any physical formsuch as, e.g., in
the form® crystals anor phous or a pol ynorphous formor, if relevant, in
any stereoisoner formincluding any enantioneric or racenic form or a

c?)nbi nat iToe otb%en&@% diferdrice iﬁﬂ@ﬂﬁma?ﬂ'@g@flmw%dmiﬂwm igec_)rapﬁt)édfab@drﬂfl _
ucocorticoid he_on I nore, cocorti,col ln a 1t1on
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triantcin t hasone et t ha ane sone,
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becl onet asone i ncl udi ng pharmaceutically acceptable esters, salts and

conpl exes t h&iguote.5: Boxrplﬁtidwgzdnabmmparlhg the; DiNﬁpﬁ'agmhtatmramldieg\m calgn asna
Corti sol C(r)cr}r(%entraat le%n tlr!g;eI rofl e tkllat mdcs Eaérpef a..he lI hsaun{)# ect.
Accor di n&? INPHE R SHienss Wit e I u%&% ﬁf@é ﬁ’é}? } 3385% Itable
del i very sidej; aftersachcalon &adnea@a Habients Mtceamdayabprwe s(:fgnca;ltorpmnu)anof t he
gl ucaqcor JCO fron1 de iver st em.f aster n._anot her
partqgsec | rg%"rslentﬁs Pll ven ing ag%? gtang}p%zt%ﬁ nccoentrcfl :(ﬁ, rlgh}}af'landq
qucocor&ukold in the plasna (relatlng to the first part) followed by a

mai nt enance dose (extended rel ease of the second part). The first and the
second part rrve IUBIEprmen@(MS 1237 m%canmneé}tbp)mreranialyzedapwrealelme

ol 0% Dl 500 SEPHRY, Bhpab BN PO RLGRET g

pr esent ediagnars ea{xamtlfeesf@lcmuf discaimimatiorhef tancet patmhts domnmabrt dlsmﬂeaiheahhymy be
desi gnhed ni_s en ni tdiQn Loute.
Thesggasﬁéﬁ r@ggﬁgew sc{c}gé%g; ?XS{ Wn %” Effq;alu%h(n s eXtan%ﬁrjreoni]rhe o rf%od(': ot Crcoi ds
of the fiimgh relapsd ise> E(E(ljohchxpsant— a.mgn bmrcmbmascmmntglthhdwer tne«tasrtakmundaar-

m xture of ucoc Nor mal | SlSthe SItIS
eaoy 't rogeiraliss FiReefor 2 AR on BRIl sSlel iferEB3BeR ot 15 o
and the sesol= pantjlsaawqﬂm‘aitbyotbnttdﬁeYsama Dﬁmagarltlhmrcmc(ab.)g. the first and
second part are contained in a tablet and the first part is provided as a
coating or as a separate layer on a core containing the second part).
However, in those cases where the first and second part are not part of the
sanme dosage form(e.g. the first part is an effervescent tablet and the
second part is in the formof an extended rel ease tablet) or in those cases
where an inproved therapeutic result is expected when different

gl ucocorticoids are enployed, the one or nore glucocorticoids of the first
and the second part are different glucocorticoids or a mxture of different
gl ucocorticoids. As the first part of the glucocorticoid is intended for

i mredi ate rel ease, the rel ease and/ or absorption may take place already in
the oral cavity in the case the conposition is admnistered orally. In such
cases, the glucocorticoid of choice for the first part may not be
hydrocorti sone (as such) or cortisone as these two active substances have a
bitter taste. However, these substances may be enpl oyed provided that a
sufficient taste masking is obtained. In the paragraph relating to
"Pharmaceutical ly acceptabl e excipients" taste-nmasking is discussed in nore
detail. Accordingly, the one or nore glucocorticoids of the first part may
have an acceptable taste, nmay be tasteless or nmay be effectively

t ast e-masked. Exanpl es of the one or nore glucocorticoids of the first part
(as di scussed above) are synthetic glucocorticoids such as, e.g.,

hydrocorti sone 2 1-succinate, prednisolone, prednisone, nethyl prednisone,
trianninolone paranethasone betanethasone dexanethasone

o o o, . . o



Due to different potencies of the glucocorticoids, the term"hydrocortisone

equi val ents" has been introduced. The term "hydrocorti sone equival ents" is

used her ewo 20m/defisne the anmount in ng of a specific gl ecompedioossis t hat

corresponds to 1 ng of hydrocortisonegfor the purpose of systemc

gl ucocorticoid therapy as general ly understood by nedical practitioners.

The termis based on the fact that the individual glucocorticoids have
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t
di ssol ut i 8ﬁe paisg arg4ser drifgiaraingdpn eﬁ‘B%cRNPhaatL%P» t&%@gpﬁﬁ FBRTRIBRNEIEE- No. 2
é padd: e% t|v5¢b\fe§%f€lé§ie§ DRA ﬁt&@demtetaeéhswkorfduagn@smgtda{aal;ﬁr (@ﬁéhéltT%Ie?rél %f a ..
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first 45 al'r’ﬂd’llJnOf)fﬂwb%hé#t@ﬁ@l‘ﬂﬂfr@@mbﬁﬁtbste&) mh@rrglﬁﬁ%lfe'vé@bfmgﬁe'dtmﬂ)mfrag-
according to the invention is sui Egﬂ%}/radem ned s a single cor’rPole on
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However , in the sc the present. invent ositio f the
i nvent i oﬁ‘ ragment @%0066 bBor?f) SPEeryhiragment (#ﬁgpﬁa&?@p@wQﬁ 'P‘Fglfréﬁt
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gl ucocor B4 (OPITTHE) OLEX3MRIE W E‘?ﬂrgl F\gq %Brr:g)‘%éﬁ’@h da ? Boﬁpo’%%ﬁ?'ﬁjns are
nornal |y @4@3It§edwé§hoedssrbn&b§nmrd<@me.s%m as) @yldetinitid)car ol B.> a4ki t may
conprise i) a first conmponen ri sing one or nore gl ucocorticoids, the

fi15t CoMSonchROIEIHE doSi Gnderdniinssiarthalss gofinmute deaiop indhedAof ¢ he
one or mpre.g fé‘ﬁeﬁﬁé&érﬁ?'ldi' d.da&.»e%rﬁ%@ggnndggggeg%aﬁ&r conpri sing one or nore

glucocort|§ e se conmponent signed for extended rel ease

of the one Oﬁ'h@@l\ﬁkﬂg bh 681 fvedPEh B dsdhe LEAS T BB O A or i

one
or nore gl ucocortlcm%ﬁ 0 he first conponent are rel easedévmthln tﬁ1e
first 45 dwﬁaﬁerﬁfgeae@l(%gdlu’éﬂ o‘ﬁlNEeétNEﬁTﬂJb NApteBH-opidstastion DbldN}iﬂﬁm@M’s No.
2 (padd| %gn%@.éé B iﬁ%draﬁhglélf ahethd SUcRShdR3bails! Preferdbiy HOUH ﬁ;@gy .
di ssolutiorn nmedium In the present context the term "exten rel ease IS
i nt ended mast pf&f¢rtﬁﬂe8(hﬂol50@>k}?é§ pefrs.r el ease which differ fromthe rel ease
obtained fromplain tablets and that provide a rel ease during 8 hours or
nmore, whi ch iQvesll ersperplp@nilysls aayt bensatriedrout limfouspubsensient sf@ms pbtapr(1)
t abl gf;s. I I fied
rel eg’ge Igggéﬁ)gtogl% ﬁ%éﬁf I%a’geélgﬁ%zfq%sag@ (?negfszlg&g{ea [%’g&iosﬁgg 533?1 rétgg:gﬁ&{ "sl ow
rel ease” of Dy foravagnts hy read timel RES eanddinallg slepd4) date anelysis apHCd@p@t@darmpf
rel ease’ -th@w AR oR i BRG] QL QLI Dcli0f Elxgmg@' @te rel ease and

one or nore g corti coi or “extended release in cific ratios, it has
been possi Dbl %hkﬂ&\/}.gh%r?prtobﬁeg 'arnq@tq%@af &é?gmmgbvh%@{epb%gte@gét@ni s, sufferin

adm ni stration reover e envl sage {778 Possi bI%e 0] ower
t he dai | yrotosangerrlapge sueh]meﬁmﬁ tadoaskytfiichsamplaiis alpiemed Heama theupatientelof kec t
taking into consideration the general release profile differences in

i ndi vidual patients their sensitivity to the drug, and their body weights.
Thus, for an average adult person, whose endogenous Cortisol excretion is
at a very low or zero level, the total daily dose of hydrocortisone in the
range of 15-30 ng or equival ent doses of other glucocorticoids can be
adm ni stered once a day in order to essentially mmc the endogenous



define which part is the immedi ate rel ease part (e.g. in the case of
capsul es containing differently colored pellets, one color for inmmediate
rel ease awo 2amotibes f or extended rel ease or in the caserofi/Er201apesien
tablet, where the i medi ate rel ease |layer is on top of the extended rel ease
| ayer). During manufacturing of the conposition it may also be relatively
easy to subject the individual parts (i.e, the immedi ate rel ease part and
the ext eqisoped. cdethsdpys! o INALTERGMPENS ©f eREtIEG PleMesHSt 88¢/0F MUbt geRY t o
eval uat e gehgs, Réer®s NREAYVINGhe sHRPRVIEdeteinin@daThd Rkl FARP ONA frfiimétis bhe
starting point it may in npst case be difficult to define which gart of the
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or 100 rg%ﬁ%WHPQﬁWHHQQted intestinal fluid without enzynmes as dissol ution
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coupl ed t90 aut ormat c sanpli ng Vi ces ané sof tware was used for acquiring
rel ease profiles of the drug formulations in a neutral pH environnment. The
di ssol ution fi | i : : I t ot al
of 300 _of gk SrelrF kb fiteRbofile ata netdingRER RLighalfy RERCUER Lo

m nut es fi@jtlobthisngjsclosure Hedplidvdng meanings,pintasatwnvise idieatethosi ti ons. The

rel ease profile can be followed up to 360 minutes or nore in even
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| east about 8 hours. In specific enbodi ments, the second part of one or
nore gl ucocorticoids is released over an extended period of tine of at

| east about 10 hours. Depending on the specific fornmulation technique
enpl oyed to prepare a conposition according to the invention different
rel ease patterns can be achieved and in vivo - in vitro correlation may
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conposition is relatively high. In such situations, one or nore of the
follow ng requirenents nay apply. Rel ease of second part The rel ease of the
second paw® 20fo/tibmeéone or nore gl ucocorticoi ds normal | ypsrarbeioopsas

adm ni stration. However, there may begsituations where a certain lag tine
is obtained, e.g. if the second part of the conposition is in the form of
enteric coated tablets or pellets. Wth respect to the rel ease, specific
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crosscar angyj &%anﬁyﬁﬁ\f_}xypr opyl cellul ose, nmethyl cellulose, ethyl
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hyd t hyl [ 1 ul boxynet | b t hyl
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total amsait cels %rﬁéyst‘r?élvﬁﬁ'?tdebef@?ﬂ% Afisg celilveisic RrolpiseeTe ﬁe’t‘h‘éedth%‘&

nmanuf act yid iiols Brt@RaSONAG the RRtradteE AP DhEFA SleSiBiYated mlétﬁ]oema@d%ed ina
swel ling hydrophilic gel matrix from which the glucocorticoid is rel eased

by di PfusP ﬁdtrh?rbﬁ%%lﬁdo'ép%ﬂdﬁ PePSenA@ OhgPeiitve eﬁjﬁ‘?ﬂt%???’/ee@‘]@sﬁ‘j’ﬁ}’l y

conpri se ganélish, ippsteasl LLlNE$ @Nﬁﬁ@éﬂe&heﬁd@t@ctéé |ric 2] bbB?tI@B‘a@rl\V%ﬂél%hélﬂﬁ@pW
met hyl cel | ul ose in adm xture w sui t abl e pharmaceuti cal excipients and

f or mul at &VA RY Bsip@AMLpkthe methnds d‘b?”é%‘obﬂ“ % heeat- Suck giathodsiglyfieeRbiare or

hydr ophi Ino€Elirgiedd tasNA @&@nmnomemb |(@QeFdCRYL®RTanH||dBtHe¥ﬁIIaF @uNiar i ous
nmet hacryljc acid copol nol ecul ar wei ght polyoxyethylenes and

pol oxarreP&p'aéﬁﬂ‘eﬁhﬁinb'g'cﬁ‘i‘%@eﬁ*ﬂumeﬁ” thd%%ﬁﬁqﬁ”ceggarr%réﬁ?{'d@a@% £8d §80ut
95% 15uchiadsel@ctophakai. 1% to about 90% such as about e.g. about 5%to
about 85% such as e.g. about 10%to about 80% such as e.g. about 15%to
about 75% sUOGb i@ntorgreldOidta Aol @f dbgtkbsm?ﬁ%anselc borﬁﬁrls&nggthea:bemtonS% to

about 65% such as e, g..about pto a out 6 about 35% t o .about
Boo soon as ala: Ristnries f R Saem Tt Gt o TR BaTe beRR i B ot
of e.g. about 0.01%ppgaisuepkstnted byt @5 agmemtboliB0 b 86Vbp in abody fl9&e
such as about e.g. about about 0.15%to

about 8% such as éa@p%asﬁat?dér%ﬁP%t'egtat%peftee‘ioﬂat%fﬁaug e g, about 0. 25%

to about 7% such as % to bout 65 such as ut
0036080 aput 8 ofSmBatne R M S e St BR ot deehiHag < i%pgsﬁacm 0. 45%
to about 5.0% of ONA fragraéntatimusdtteat intaneferengidangfie,t he i ngredi ents used in

t he process of manufacturing the conposition. The gl ucocorticoid nmay al so
be fornul at ed i)t o deteralinidgsshiyye| obsmibl CASA firgmergs artdeh ard abteeentmllypead I et ,

Wi th suitable dissqgluti i s,.and then coated w relea

cont ol 11 ng menbr anesesef nPe3aFpld FRePahidn I BB el s ol b8 e
of diffusion of theefamhicesamplest ance t hrough the nenbrane or through pores
in the nenbrane. Such nenbranes can for instance be nmade of ethyl cellul ose
or any otwhereisthd letdlef fenbNAf@ghents, i gulestentjzillg diffecptt fromethke yeveodinttae ifag a
et o1 SOlHBL & BRI B L A SR ANERA T AR/ 1o hBSL ARG, P fl B oPY)

met hyl cell Ul 8Se, r er soluble
subst ance an I

accor di ng to”tt?@%trﬁ@%h{ AT FUEB %o rd ?@?%%E&%Htttﬁpt&%ét KR RL one
or nore glieaseor & |petm>rd§utfer|mgtmm|qast:erpmd béisg pnder chadeatseameobtompyisingn

anot her %)e&l é% G- enbodi ment, the one or nore glucocorticoids of first and
the second part “are provi ded as pellets, granules, beads or

powdess. Accor diiagl determimirgdan DNAtfra@meutatnealweoanf bapeditifeoelemieats onnfultr  or al
adm ni stration of i

ext ended rel ease. Egé;‘%é%%gge%erﬁgdg m%'féggng o§?8§f%)?éb%dﬁrﬁ Ri st?&]&t |ugdh can
be a tabl et conpri samgletisadated from tpamOrﬁtonmmmamteattt@I aaksd)ireatagred out si de

t he second part, (e e i I \ nl.gtration
can al so be a i@ps@@ggﬁﬁ%ﬁﬁsﬁﬁ% ﬂﬁggaaﬁgﬁggﬁ%}n (fé{? {1n%68 '?(g)tsel%d(ggwltﬁra
conponents of a ki DNécttagraentgtidropdtieen |nra/emttlod)aamﬂeesfcmm¢blfrpm the sempasdit i on
is a %I ngl e-uni t dg@ﬁgleoetf ”ﬁ\éf?éat%rﬁt adm ni stration once daily. The one or
nor e gI ucocorti coi éred in formof an oral dosage, wherein
from about 15 {(© aldet&rrrﬂtﬂﬁ@w/ evelf oft deed Dt Afragmemts wofcht dre djffacmdially iesoi ds
is immediate rel ea . [ D : he

gl ucocorticoids i s%g&ts 3pd?ed£%'ng é&éte%fh%qqh%?f?enn%g% %Qt%fj%ga{t'tepgé% about
8 hours such as at pheddo trebeantrolsani@err s. The one or nore gl ucocorti coids
is/are admnistered in formof a single-unit dosage formconprising a core
containing a part of the glucocorticoids and the core being coated with the
remai ning part of the glucocorticoid. Preferably, core is of a swelling
matri x type. Pharmaceutically acceptable excipients In the present context
the terns "pharmaceutically acceptable excipients” are intended to denote
any material, which is inert in the sense that it substantially does not
have any therapeutic and/or prophylactic effect per se. Such an excipi ent
my be added W|th the pur pose of ITB.kI ng |t p055| bI e to obt a| na
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Met ol ose 60 SH, the 4,000 cps grades of Methocel F and Metol ose 65 SH the
4,000, 15,000 and 100,000 cps grades of Methocel K; and the 4,000, 15, 000,
39, 000 amato20fly@Pfi6gr ades of Metol ose 90 SH), nethyl cel lpulr@EPeop@E318ET S
(such as, e.g., Methocel A Mthocel MC  Mthocel AL5C, Methocel A4M),
hydr oxyet hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose, carboxynet hyl ene,

car boxynet hyl hg@r oxyet hyl cel | ul ose and ot her cellul ose derivatives

sucr ose, 5B lexe) ghthePNATRIMant If sybigpiiglly diffaaentdpaxthe; gl o5thgrRMAs or

nodi fi ed f&lgiieem then@nudl sampiet a{d%aié@frcamherraarz@r% A tRBEl af bGeorstar-ch) ,
cal ci um pho hat e gmegﬁébam c cal ci um phosphate, cal ci um hydroge

phosphat &2n %%IF’E‘? gyanaed SRef 18§ magipedyatisnd tpab@th@éqoe?rgl(ﬁample

car bonat gso|stedifdm tleHaRt Satich®!dr AL MoBlired Bahér@tr@hkéj%/ ka6 1B P8sInaNeIcs are
e.g. calcium phosphate, dibasic dihydrate dalcium sul phate, cellul ose,

i cr oér y SIYUP respongiue F%qh8§énceﬁ6ﬁﬁé@i“’éﬁ cellulose, silicified m cr ocrystal | i ne
ethylcellulose, fumaric acid %gg onel | ose, | actose, nediunc

triglyceri ded! OﬁBIWﬁ%"(rﬁgcer’W%ﬂ t e RebRT Gcardings iy et 'BVe”t'toPttQﬁlw

di oxi de apdnmehatieh paﬂ@nn@]fedﬁ@seﬁf&ﬁtﬁ}ﬁ) fragmentsamalitfrthef pRfdiredadibidide®%ft O
about 95% such ashggﬁ%é bout 1% to about 900% such as about e. out 5%

to about UESHYEd|pRH agraBIAON PRSI reRsBIAN SRy © Sgemeass C@”{j’”g%é?‘fs"w%

to about fragktensinCd) radge®elivecP8VEnd 80 b, akeEdNdPIIMSHGN aadSngd BetwdbR D0 25%
to about 65‘;/2?85uch about 30% E)o about 60‘V such &)HHEbOUt 35%to

S
about!?55ds10nPR & E‘HSJE?‘ b adBoIM %t(?)%e”s%j‘é’ﬁo tragBRNbIN Bhe
total anmpaiye KEtweSE30@AGNESMbp bilEa Fifig fraghERtlis ausmse benwéétemr ESC0 BY.
manuf acturing the conposition. It is also to be understood that
phar rraceﬁt [ cabneemh@bmrfemﬁbwdﬂhegswgﬁeh@%etmve@telnwm @?bee $1NESQjﬂE]_TRn_ any
m x in the appunts specified and i.ndependen ac er in
The anoufitd Copeane caovasts f VGHAT P s BEes groatimsahpLharebeltiy
cal ci um eirhsma leNEd| basi ¢ cal ci um phosphate, tribasic cal ci um phosphat e,
cal cium sul fate, mcrocr yst al I i ne cel l ul ose, powdered cel |l ul ose, dextrans,
dextrin, dextrose fru i itol, sorbitol, starch,
b egdat i i »dh 3o GpEREEE st he B i Y 58U B8EAE: Thean arount
of e.g. aabﬁeltna@roﬁP/q)émoaémﬂuldQBP/berebralfspaml&uug Inalbeiculirytpoefalvodiem®08s such
as about e. i blb‘l?i fF(y 10 about I85(V such as e.g. about 10%to about 80%
such as &g nglady Ty )SISSFUQb%u? such as e.g. about 20%to about 70%
such as e.g. about 25%t o about 65% such as e.g. about 30%to about 60%
such as aboutA pia¥érted enlmdim&B%f csnueh isdiver boaist, £40kint coladeotat, bRV prostatd as
e.g. about 45%of the tofal r?qmupetf of trﬁﬁ %eegglg of Lhe i |n r.edi ecprtssecused in
the procéss ¢t r%?u'rCa@Pﬁ‘?. F e enPPE R d¥et auceiy 'i“é’Q/
di si rzt)egroadar;y haerecaacgr Thaé giast prefegied ennbaalingental bssr camcerax:mqﬁattcwellmlalecar-
cel | ul ose propyl cellul ose and ot her cellul ose derivatives,
croscar m?,nl Bia H(s():)oac,?l um crospovi done, polacrillin potassium sodium starch
gl ycol ate, starch, pregelatinized starch, carboxynethyl starch (e.g.
Pri nogel (r) t f e.g.
L1 Toe! 1) 3 GEBbGRAN S BEBR AR ORI <9,
e. g. aboue thedeompoaitions, m%dswrdkpraseseegof thlsoonenlions thois aibisunte8@84d) theitbl  as

e g abo 0 9 (o] 7 ch as
about es}fﬁ}j’n?@nt%ﬁ%&%m@ﬁw nio@ﬁ a@o;‘nseangi vaﬁ%@cﬂ{s, é’g’%ﬁd%gta ocuineég‘gﬁ " @%ch as
about25 35%cope efiiberbpE¥ied slavhs asd ﬁbmﬂquwe%wtsoA&bobitcatS@%ci@ddﬂhrmar@.lg». about
45% or i D1%to about 10% such as e.g. about
0. 05%t0%8ﬁ)%u%gg&%gﬁufg ﬁggesa@p rgr%r%g about 0.1%to about 8.5% such as
e.g. about 0.15%to about 8% such as e.g. about 0.2%to about 7.5% such
as e.g. aboutlhe.insatierowilibefurtiayllustigied delow with this@id ofthgfigures abdaxams- 5%
such as . ; 9 4 5%
Such as S fRBRBUEY BRKER Ay dhe RSPt A Bep R BRHer™ 2" e
i ngr edi erips baivgdestrctethbergtawcess of manufacturing the conposition. Speci f| c
exanpl es of binders are e.g. acacia, alginic acid, agar, calcium
carrageenan, sodi um carboxynet hyl cel |l ul ose, mcrocrystalline cellul ose,
dextrin, ethylcellulose, gelatin, |liquid glucose, guar gum hydroxypropyl
nmet hyl cel | ul ose, nethylcellul ose, pectin, PEG povidone, pregelatinized
starch etc. didants and |ubricants nay al so be included in the
conposition. Exanples include stearic acid, magnesium stearate, cal cium
Stearate or other netallic stearate, talc, waxes and gl ycerides, |ight
mneral oil, PEG glyceryl behenate, colloidal silica, hydrogenated
vegetabl e oils, corn starch, sodium stearyl fumarate, polyethylene glycols,
al kyl sul fates, sodi um benzoate, sodium acetate, talc etc. didants or
Iubr| cants can be present in an armunt of e.g. about 0 Ol%to about 10%
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such as e.g. about 0.2%to about 7.5% such as e.g. about 0.25%to about
7% such as e.g. about 0.3%to about 6.5% such as e.g. about 0.35%to
about 6. 089 281ch2as about 0.4% to about 5.5% such as alpouieP@0146%15D about
5.0% of the total amount of the weigjy of the ingredients used in the
process of manufacturing the conposition. The conposition or kit conponents
accor di ng to the invention nay also be coated with a filmcoating, an
enteric H'&,s a nodified rel ease coating, a protective coating, an

anti -adhesive coating etc. A conposition according to the invention (or
part thereof) nmay also be coated in order to obtain suitable properties
e.g. wit FExagpledt Methadgraf saerple analysie a5 PN faament padieen gelaededrti coi ds.
The coating nmay al so be applied as a readily soluble filmcontaining the
one or nore Ve srmplesingysisandifragsEn pattera|selgstion sHariaskeut iyfiveasibaso be
appl i 6d ijieRi d&fs. lsRe TR 'fsot’étbbnlb‘ﬁ%tr'édlétmg%rﬁﬂsétép?é qtu'aﬁtuf%ﬁo%f HBiafed DNA,

glucocort|c0|ds The coatlnﬁ ag on S|ng e unit dosage fornmns
(e.g. t alsten @) avapdighie) oy Atfragmen[tﬁe )&fﬁﬂ' F'@G RIPR astpl (4)diatd e valdatiagearidor m or
on its inpg Heqyaattétﬂ'sb%ctlo-ch’bh@hhﬁly%q@ﬁ w)Q:OHﬁ)tu?thoﬁlo‘?tt?er BN&: fgagmentatlon in-
nethylcellulose hydr oxypr opyl net hyl cel I'ul ose, hydr oxypropyl<cel | ul ose,
acrylic S6xyREDs, ethylcellulose, cellulose acetate phthalate, polyvinyl
acetate phthal ate, hydroxypropyl nethylcellul ose phthal ate,
ponV|nyIaIcoﬁ%@pC@d@@@hﬁUﬁﬁH@%?ﬁ%ﬁ@N cel lul ose, cellul ose acetate,

cel lul ose acetate phthalate, gelatin, nethacrylic acid copolyne

pol yefhyl ene Giicyletng PM&clﬁcbwt?d fromel tad.5 mUkeas9e-20°Ch aniresh %ﬁrbm|a@@ples

car nauba \Way. th &4 r%ewmatfjté Ms W%uurglk}fg/ tleomBZﬁ'tﬁf ftgggérfehnaeﬁ rt;aﬂ%nw
. 0

bepresent an a about to ab such as e. about
1% to abé@ltow@t@/tbegrtﬁéwcwsaﬁéhm mangfaciysyiiagen ki nanvat 3 s%tloguwlarcag /g.

about 100 %;Q ZQ%S'tFrngl/"? plé%ﬁ s@?np?esQ(Z D H) alré(ﬁg'&%s @H%m%% Q ﬂ MiREE- 9-

about 20% to about % suc sout” 25% t o about as e.qg.

about 30d4te ¥irup&ein leb(%at sNR:t57a@,4 a@)@mn 3iden dS%rmw) feﬁ.%/mg dtqtlnatsml@oapf 40%
to ahgut tl@rﬁbnﬁl’é%r&?Qﬁgg% kRRRIAL a8 8itioh, rFe%ﬂJ p@% %92 about 0.01%to

about 10% such as e out 0.05% to about 9 () such S abot e.g. about

0.1%to about sg%éfé? @%ﬂ@aq,oﬁ BisoBRQUbNR- 15% to about 8% such as e.g.

about 0.2%to 5% such as e.g. about 0.25%to about 7% such as

e.g. about 0,3%5¢q WRLﬁreggé%t astHH?v@ﬁm?egfot?‘W {Jg ﬁt/érttf?l Q%Htg lf\eqi% such

as about O. 40 to abou Y9 such as about OA; t he

total amsaRresstassay (Gel-din PIfl48dnyiifgaeniGattsbadsed, VAA) frdlopingdbe insituc-

manuf act y,, ogs %Q%&R}?@&ﬁr‘et g%{?lsé’cﬁ vERRNVR)-88 erMer! 2@@59@@733%&}1@% ndard
conposition. Plasticizers and other ingredients na In e coating
mat er2Pal cumegaggefelrem 1diof f08rmerhuraan peromio BN aperemh@ypriied Biosestatigedoster t he
coating ’ﬁ?{keéAaUSA he sol vents used in the nmanufacturing process of the
conposi tions according to present invention may be any aqueous sol vent such

as, vater opt | g Y. GUARHEIRRPENANAROROby RElmapck 0. ot hanol or

et hanol . The ma e an organi c SO vent such as et hanol,

met hanol 'S%FQ&% gh&ﬂ@%hwléjéﬁétyé?é BYRIAIARE MERND Jq KPS 1 \%ﬁ %&ﬂét@&tclr% a
conp05|t|on accor nvention may thus conprise P erein the

per cent agekating ONG Ieenabtse%@‘frea@itoal Fowiagmorefrepgtitive agreciiagmends akditferent t he

rranuf ct t i ti i i 1=5% 5%
ol y oy . Hgfard AERARESAAABY sl RARBLIME BLR RBMNs FONGAR Bdh o 20
35% or Fucph@hortﬁb@retassz@@ i Rftpr (8@ UEDbE. 11802)5%n0§mtcatloas5(arti\¢SLﬂaco aBYofinal

Lubr i cant. abaHt, ofmis & 2% tﬁth%t}hg?/og%g C%rgéfg%l% suc% fgpsfﬁlle g/rf%'ét 3. 5%

or Film coating system abou ) a out
Sol vent &prdeity, 8%94J5A)sSamplpe atermele;dtleedwpﬁm mh@e e Vviabhte 3)Fed @ ayodeﬁeon

manuf act ur.,8gg Rlé?fﬁﬁ% %Rtsggtregr?gg[}ﬁl#d S‘?&‘ﬁq{&gt&%l C‘Ah?JS'A Vﬁgfnab e may

whol Iy or partia e eva np05|t|ons ment |
have 38 r &omic Béw@mhedwaloswtgma ﬁ@ﬁé@' @ltse Ghel LR)eis piged aarﬁdartdaéd gsgelative

ext ended el SasfinBAh d BatR0eRNRloAdTAgY AN RaRsed, 9. about 25%of the

glucocort|c0| or the coati st par e total amount of

| ucocorti coi e % the core (second part
gf t he total %n%pﬁl) I%t§g| ug%&?graﬁﬁggg&eﬁﬁgﬁgﬁIgélé%tgjrnner used |§1 a coat:ong :
conposition may conprise polyvinyl alcohol, macrogol, talc and titanium
oxide. It is also to be clearly understood that a conposition according to
the invention may be conposed of any conbi nati on of excipients and wherein
the anbunts of these excipients or nmay be in any interval as disclosed
herein. Figures Wien a figure shows delta changes on the Y-axis, they are
absol ute delta val ues between baseline and the stated visit ( 1 week, 4
meeks 8 weeks and 12 meeks) The basellne |s deflned as the VISIt mhen
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hydrocorti sone conposition is associated wth a 0.6 kg wei ght reduction
after 12 weeks of treatnent. Fig. 3 shows the blood pressure in the ITT
(i ntenti omotzo1vmnens) study as the deviation from base | ipog/pradinpsand SBP
(systolic blood pressure) between CD {(pnce daily adm nistration) and TID
(three tinmes daily admnistration). The figure denonstrates that the CD
hydr ocorti sone conposition is associated wth a reduced systolic bl ood
pressure of 595eatHHFINKIuabpRient et lgvelind caehifstid rna ragrestéynorgtplipegyto 4

shows t hendbésP@eesiiddinél té18d.ITblcdn e Qifiefdht batidrte of nisks§radys he rhékh
devi at i on from base |ine value and DBP édl astollc bl ood pressure) between

D (once IR¥&t P thedArREEhesmagmentiany (s Rladatd drvation;is )‘?S%I?deﬁlfg'f 23" on) .

The fi gurghfliesPagkradaschfbus. M Faites ONK trh§RBRta6e Qﬁéﬁnltﬁé mean nor-
associated with a reduced diastolic blood pressure of mHg as. co ar ed

to thé caMliéat PHitaPmeiqonrles! ispiotied yerses Hﬁ’oﬁ‘/@p'@ﬁﬁﬁ&@s@?‘?\ Flﬂ“&‘?ﬁd“?br@s
bet ween tig z?&@rr@bcthhﬁd.&tﬁbrp@rr.hfedeétm@dm dégm?&h@t.&ﬁ BbltérW@%o@ere@ftb%r
(0]

adj ust nent eriod he gl ucose

concent r &MeH r%'ﬁ\ﬁertt ﬁ@ntm&%or&@ﬁe@ﬂ%% 1%’n1E} ﬁcﬁﬂﬁip%?r T%ﬂ'r‘%iaf quvﬁu@t el | i ne
val ue angokb prrentsddk lcliniedingublyidupdtwHidh harto Heldidrithiggteli byRfe dRign¥stic

adm nistration). Note the | ower HbAlc on the OD hydrocorti sone conP05| tion

as conpalEiXie % WRECIEBAYENE] BRGH CaPD CARERMERIRTFBFCT BCHIBBREE VeRNgaltW)s how

changes ahe SNARAghihtdtioR PRASMLIT A BBSasd §rolips ghMRLk SighffichhteriviErBh forMot €
the lower LDL-C on the OD hydrocortisone conposition as conpared with the

convent i dhafinfsahreleyareRntpapun i hepatecellpiay carginomananglpRiatlinliedsls@ e bone

resor pti @nd thﬁétl@%@@@é‘ﬂcmoﬂwa%mké‘\)@ﬁ db@é.ﬁmﬁg oA theinkREtGH MR et @ihichR Wweeks
in conmparison with base |ine val ue and é ce daily adm nistration) and

TI D (t hr é8/eYamtheentiali aroursa Mferett chsiagieyististo fethferPaN’?\fr@ﬁ%”@é‘?%@éﬁ?@lwr‘é@nd

hi gher Pl oﬁﬁbréﬂ‘f&s@ﬁd%fﬁh?@@bithé%%eC&mFﬁ@&r% Odte@sin8&NRa el eWhhle tdee
conventional  TI D gmman after 12 weeks. Fig. 9 shows the results fromthe

quest'? onEICFEIIYR eRIMAUYESELYRUN ty of Iife and the Psychol ogical General
Vel | -Being (PGMB) in the ITT (intentigon to treaf stud¥ i ndi cati ng t he
resul ts from&skiosnyn EXATPIe Hepr E4Es ZHH@DGI?FE%H’%‘ D& rapreniadion g 4le]

(el | - Beicogie,of SRIC p&itintd @étwé&@bﬁ@oon@i@e‘r@ arfdefd3ttp c’in%l% &g‘ﬂlﬂC@hﬂl)Iﬁ’orﬁ ‘t/ﬂet ) and

finally the total sumu e assessnent (Tot al i ndi catin

di f f er en®8tBE} AR 66“?5%@@“%!’&? 1 Jeseiorsites f%ﬂ'%H??"‘é‘ﬁ‘?d ayR{icep 4t91 ik

dai |y admeRibptis sidsenXor S¥RicBor BEa DNALRaRbrp P& kO BiagRdscaeoer al Wel | being
(PGMAB) on the OD hydrocortisone preparation as conpared with the

convept i onal AldiRil&EaLithNs 8éib&Ed ot tMeaIkGnodis Bf bré8stdAvsr dideoregstWahcéifret he
Fati gue | npact Scal e (FIS in ITT (intention to treat). The FI S

questi onFHITBRCESS e ST IR dF'QHrea%)e% V‘feé't‘i‘sg%f?elo%ﬁdmﬂo@q AheRIon RAFEIOMSei ng
as indi caé@frdnde COENELIMBlIfAFHIGHE, 1d°aym>cahefcaﬁ18DH@ra@m|E§as%ambaﬂ and

function with all factorsin conparison between

adni ni st P&Pir@rﬂonﬁﬁd”fj'Pateétsfﬂ“gé’aﬂi #Eerenses i thamN E?Q’H?P@H?” pﬁl‘ﬁr@ Thege-

i mproved f&r%hfb%%aﬁalagﬁdﬁé (m@g%ds\ftﬂntz%ﬂﬂ%&cuﬁél%hsl oBtEInEH MG tth® BomBmY GGV bPJI cal
function and total FIS scores on t hydr ocorti sone Ereparatl on as

conpared R PRsaMed difisviresdatier a0 Yy Asinag fiserimpajiekbis advgntage ixAbws a
Bl and Al tifipavtdtcetwheliianl Ybr Ririmaniesidubitdisdake Qthty ISR didyriobéd RittgdreRar ange
within the group of patients were the ones with the nost marked reduction
in bl ood hﬂﬂ’%@ pacedigeasey shovvs the target profile criteria and fulfil ment
t hereof for the clinical stu performed and rep orted |n the exanple. The
results are giV&h(d rp(i"ﬂ@“?t&”l ‘H\RE‘%BNMF%HF’”%EPW”"@H? Jwherein xx is the
nunber of sinul ated patl ents that fulfils the criteria, is the total

nunmber of si Ml apPteR! siacrigyiadion ghpatienty %”q‘F%‘trﬁﬁrtﬁ‘éﬁfeé’dé‘d@%%ﬁ@ﬁ“ﬁIfrﬁ‘ﬁ’f‘?te” The

ful f |3bm3"ﬂétldnspdtt'él‘rﬁ&i}eéHa"f/QJeYCGPrﬁCPJté'@OIt érﬁ'ﬁlrl@falg}dﬂﬂ‘m@éjma?'bétdséd *t&&leﬁﬁctéhie
criteria are relative to the admnistration. Fig | asna_ Corti sol

concent r 16 BNAtTagmesialion by @ single Ba¢e- d46h § f“r”@‘éﬁ%ﬁ‘ﬁatkﬁ’ﬁd”%rwgﬁt'? Brher

t r eat mentyskBk&8ompaRSdigedded arfd Eontiod paties apbias defikd®atth&ahold level (cut off
concentratign-clock tinme profiles for healthy volunteers and for once daily

t r eat mentVeR a&eﬁemcwqeﬁ tp HRontor Hﬁe@rer%fwvn%awe@oﬁa HSeIE RIRAPP! €.
50% Pl i sjgp0% prediction interval and 10-90% Cl /Pl is 10-90% confi dence
interval /prediction interval. The invention is further illustrated in the
following non-limting exanpl es. Exanpl es Test product The drug product is
a white, circular (dianeter 8 mm, convex, nodified-release tablet of two
strengths, 5 ng (ER core coated with IR coating) and 20 ng (ER core coated
with IR coating) hydrocortisone/tablet. ER=extended rel ease | R=i medi ate
rel ease The conpl ete conposition is provided in the table bel ow Conposition
of test product Ingredl ent QJantlty QJantlty Standard (5 g tabl et) (20 ngy

NN N



* Evaporates during the manufacturing process The fornul ati ons are of type
swelling matrices based on hypronellose. Direct conpression techni qgue was
sel ect ed.wOaos/tiadabet s: Hydrocorti sone, hypronel | ose, mpPCcr@mpeysisdise ne
cellulose, starch pregel atinized, siljga and nagnesi um stearate are m xed
and conpressed to tablets of high resistance to crushing. The tablets are
circul ar convex tablets. The core tablets are coated with hydrocorti sone

and a film f & ARPTPHSAPI (TG BregindPhingy PGS Velsghetipy And Aitfethingee of

rel ease. nbhfalizddel 8l lgens gehgnierits BaaticHEs BRITRESI tnl HdeMRY cdpSteC@DNA Se
pol yvi nyl_al cohol, macr ogﬁl talc and titani um oxide. The function of each

of the eX@opeaintienindex g dBe PNATFR9mexts wsedyar B\%. calutation oh e Dieh@ e sfent s

| ngr edi emdcté&f6hithe dmpﬁr%gﬁéﬁt%&] BatP® of Edrh M INRCSiRIcakre WMt dPBLYITBE, diBl nder
Hypronel | ose K 4000 cP (Met hocel K4M Pol yner, Binder Cell ul ose, ,

m cr oér y@taé?(l’ VPreus BOMEQ): 'er-elﬁé‘)“plﬂ? for gfaggpsipg I'T',C%Fr@gféﬁ%‘ﬂ‘?rﬁ? E‘Eedse("?éit%ﬁ’ th
1500) Fi ltherangk lbletiechiol 480irdad 6330566 EEmPRES)OBbH thRRGYadrhdnEkaime B e sdrHM
stearate Lubricant Opadry Il Filmcoating system Wter, purified Sol vent
Conpar i s ®H§a580EINg tRParaidy(il sone tabl et (Hydrocortone, Merck Sharp &
Done), caontai ni ng I-'Q/drocorti sone 10 ny ‘(ﬁNBD). 191 .1 ng Lactose

Monohydr &tfds FEGHest UMt &dr{ B/l Jren %{F4B b OIfi(Gineral) study Method THH st udy
was conducted as an open, controlled, random sed, two-armed, two-period
12-week EPHEUI fgemenigqaatptioneat isaised paf formppreifisoments: the genera eqraiont3lisun- i n,
e.g. @t iygedusion, the subjects underwent a full clinical exam nation

i ncl udi ng nedi cal history, physical exam nation, blood pressure, heart
rate, EOBFI-GeB)NG/mA)OL SHDENIRILLYX P NASTRLHGID) JRERON SR R o
Patients on a twce a d"ay b.1.d.) reginmen were transterred to a three
tinmes a day(Ceml X F(P)pregifiehomhi | e mai ntai ning the sane total daily[2}

hydr ocorti sone dose. During the 4-week run-in period, safety and
tolerability of the changed regi nen were assessed by tel ephone contact at

| east once and not |ater than 1 week prior to the next visit. The patients
were random sed to conventionalrt.i.d. (three tines daily) or novel once
dai | y3( 0.RE1) = | Hék&pyhaont @hkerd)iX [d{F ey Jof/ FéXudy) § &1 {Fdtim 1 rerpafires) | Alst udy
armi then underwent standardised in-house phar macoki neti c (PK) sanpling
during 24 hours in order to assess single-dose PK of o.d. or t.i.d. reginen
whi | e pat'—ieéﬂ@(E in study armll had a reduced PK sanpling schene of single
dose PK on daélfl-z and returned for mul ti({)l e-dose PK sanpling on day 7-8.
The patients chhi Pheirametiationdndaxsialpviated veRg rdREMeB® 12 weeks. The
patients returned every 4 weeks for study drug di spensation, adverse event
( AE) 28ssessnedt BaﬁdDdW%‘F%%fQ%ﬁ'f@ferbémpé@ﬂ” gerssYifrona &r¢as £<B78<ldi- ng di ur nal
fatigue score._ After the 12-weekstudy period, patients were admtted for

full clinical FéXafBaf(©nF(@abofatdatyesonpentiaion ol fragmept AsBessheandX,

i ncl udi ng di urhechily, PEEmMPEyaIuidOr Patients in study arm | further
reduced PK sanpling took place for an initial 0-10 hours in-house and the

patients returped foiagbrRaiedtdmALse (.- €. for nmultiple-dose PK) while
patients in study arml1l had a reduced PK sanpling schene of single dose PK

on day 1-2 af ks 61.38) QUM FRIUERSGPF DUELbQGEIf AR B c3aTRIANG o1

day 7-8. After the cross-over to tHe other randonised treatnent (t.i.d. or

novelyso. d. -t hr apy)x ARahTaiAs ROkl HoUSRiPReSARIL a8 LMk{ i pl e dose)

took place in study arml while patients In study armI| had a reduced PK

sanpling SChEI'FE%( nofrm:i"ﬁé’l@?*ncgmgﬁéglﬁﬁ@;?’xtﬁe?nﬁﬂg.Shgl@es(?@l\j@f?égﬁnéﬂ urned for

mul ti pl e dose sa e patients continued for another 12
weeks with t i i : r 4
Woeks Tor st os oL e S B O ERoR A Fedb OBV B Sy
quest i onrédorfesothactangersdikdinirGiadre basegerethemaly sl gtigpstdival Y dagmante.

[ VAS], nmrhi %ar@g%ﬂfjfﬁgﬁgMQEQmeﬁfﬁigﬁ Pl:ogge.&?és‘ﬂﬁ%kteoeﬁw&ﬁgﬁgfl:iﬁ’l@g%@i hgnts

were admitte or fu i ni cal” exam na | aborat ory”s ng-and ot her

asses8mem theramrligpm ipngielretugent B30 aneed3adln eAreaat3lenitd’) of betwepn Bitnka anthd
th b = : iDs - iSd th
anot her r4%6%e(%%ﬁg_rmpgp,gar(qortnﬂlFﬁPMtsfthb%rﬁmg?ﬁaa;@ﬁf@ra@%Hfsrbe\fWééri 24pr the

24- hour sanple%%, i |8 e-dose PK." S ow Part A Part B sion
Randoni s&nH@f0dr osmoaed 439 8ndHEL ((NiCenin). dasPrRstive (ee@argyorpblp fpathe sisti-
consists of all random sed patients who took at |east one dose of study
medi cation with assessments of prinmary efficacy variables including all PK
sanplings during either treatment period. The Per-Protocol (PP) population
consists of all patients in the ITT population with all protocol violators
excl uded. Denographic in the test group The nmean age of the patients was 47
years, ranging from1l9 years to 7 1 years (ITT population). Fifty-nine per
cent of the patients were nmales. The nean wei ght was 80 kg, ranging from 54

o, A ~NA N o o



(BM) was 26.2 kg/nR2, ranging from8.6 kg/n2 to 37.3 kg/n2. Mean bl ood
pressure was 124/76 mm Hg and the nean heart rate was 66 bpm An abnor nal
ECG was rwoanted23is 7 patients ( 11% at baseline. El eveormeeeensast 18%)
were tobacco users. None of the wonmen;pf fertile age had a positive
pregnancy test At baseline, the patients' replacenent doses were 20 ng
(12. 7%, &&%5% 30 nmg (57.1% or 40 ng (20.69% per day. The dajly
dose at rmrﬁ{'of‘ﬁf ar&?é&”ﬂ?%ﬁh‘?éﬁ“@sﬂt'%tF%Idéﬁ?é‘n‘ﬁr?tm%e%rés%%f’r %@'%P%%ﬁt%dc art
The repl aaedERtand®e was taken either as two (559 or three (45% tablets
per day. Eleven (17.2% of the patients were diagnosed with di abetes and 11

(17.5% hadir tHitaRAgREnt P OFdcrBF4i08 istds BRHRY; INRB:<BAaBagnosi s and main
criteria for inclusion - Ml es and femal es; age 18 years and above -

Previ 0US|T}ﬁeQJpﬁ|9\Bp§@raGr@e%r e%@ﬁ@raéﬂﬁéﬁt r§a§@cﬂlbh/§ ago) primary adrenal
insufficiency with a stable daily glucocorticoid substitution dose for at

| east 53 nont ha ppHarehdpst udy entry - An oral hydrocortisone substation

t herapy dose of 20, 25, 30 or 40 ng total daily dose - Signed inforned
consent to pamptEGopat®oigp the studyDuration of treatment The duration of
the study was 28 weeks in part | and 30 weeks in part Il. Test product,
dose and mdegoiza(ﬂngoghr ation Hydrocortisone, oral tablet (nodified

rel ease), 20 and 5 ng. The hydrocorti sone nodi fied rel ease tablet was

adm ni stered @ralsby _038d-ppat AMin the fasting state. During the entire
trial, the run-in period and both the 12-week periods the patient's daily
dose of hydr ogor uhgompowps adm ni stered as follows: Daily dose at run-in
Hydrocorti sone nodified rel ease 20 ng 20+0+0 ng 25 ny (20+5)+0+0 ng 30 ny
(20+345) +0+0 N4 AMBL (1 7023665+ R n '1@0%@0?9 the run-in period, subjects
recei ved the sanme dose as they ha i nclusion except that those on b.i.d.
vwere switchedgm t-iads xRedLr opesg, therapy, dose and node of admni strati on
The reference drug (hydrocorti sone, 10 ng) was administered orally t.i.d.
(thrice daily; 8 AM at 12 AMand at 4 PM. The norni ng dose was

adm nistered in the fasting state. During the entire trial, the run-in
period, both t sone
s adni ni st o SR T P B o e e e, "2
gy 10+5+§>Nw‘bfrasmﬁgta.’ueneaeerrdose@m@armorssampmtl\rﬁgarzbammrel neeent éisi a f or
eval yat i i ol AUC
0. 24 e e T R o A A By e R e o
t hri ce- d&Pnpizeepl acenent therapy for all subjects (study arml+l1)
Secondary Efficacy Assessnent - Difference in total S-cortisol Css, AUC O--
, O6h, Crh , Iti$ fousd, thagherWA freaxentaioDpatoTobcarser patisptudifferstsiontiganty, | 2h
>AUCH 2- 2 drhk g ween
ovel - con e oL e - LSt D 11 Hgg““%‘

r epl acemeiYA fragmenpgtion pitferefos gercer patient diaggogis racorts| thiee PNA Kegments:

Crh , Tfl ist C, Tmax, T200, AUC 0-4 , AUC 4- i 2h, AUC 6-i2h, AUC 12 24h
for RAltiple dosEA)ra shaidyNAfieomeahketiveemBllacdAdl hed lergth bet ween novel
conbi ned nodi fied rel ease formul ati on and conventional thrice-daily

repl acement t RerR(By: a DA fregreerddetweanad0flang-Zorti is tangttss, AUC 0. -, Tfl pst
C nl181, Tmax, T200 , AUC o-4h , AUC 4-i 2h, AUC 6-12H , AUC 12-24h for

i ntercurrent 3)|MNéysa BYSHpgmeny beiimesn 30 end &Y0 apin lengthd 11 and conbi ned

| +1 | between novel conbined nodified release formul ati on and conventi onal
thrice-daily replacenent therapy - Difference in tolerability and safety
bet ween novel conbined nodified rel ease fornulation and conventional t.i.d.
repl acenment tloerapyre-sppiifi¢ aneaersiiive melhed &l dlaghgsiapdd/oafremnitoteg nfemcam

| ntergurrent wid mﬁéesfré*@ﬁé’rqg aFeEeﬁééBE’Aaﬂwf rﬂbf‘drtﬁ‘?r‘éﬁrra E’B%ﬂmé&?rdidd R ease
forrru ationin co rison to the ¢onventiona . cenent erapy -
Di fferendp dre swebﬂedlﬁe@mgxamplbﬁ BEA3D); It kacandicreed Hwametfsmuemgﬁgytm wgiecal
Gener al 9{3@1 f

f or mul at }(%r]r?+er§[§§/ ﬂﬁee?(ﬁp nvehs?fr%‘%ﬁﬁ&rd??&ﬁ{etr&gg}ﬂgfég W?Wtor?é?’ge‘%/% 8@réﬁtfse?eeence in
di urnal fRgurg@e score (VAS scal e) between noveI conbi ned nodi fied rel ease
formul ati on and conventional t.i.d. replacenent therapy- Difference in

pati ent pref ér genrabthe DVvfepamrotatibepatiem anshvalbseavditiydbe Pidican bd detdrease
for ati I i f

pat i cnr . pRe@BECTATUER SR Rt oot SOAPGATRR reb Ol Ablermolds cr BARERY [
novel conbi ned nodified rel ease fornulation in conparison to the
conventional t.i.d. replacenent therapy. - Difference in 24-hour urinary
free Cortisol excretion between the novel comnbined nodified rel ease
formulation in conparison to the conventional t.i.d. replacenent



t her apy. Pharmakokinetics In this study, the plasma plasma exposure of
Cortisol over tine was different between o.d. treatnent with a novel

nodi fi ed wel2esgil2ziesage formand t.i.d. treatnent usingpraTmpPrvensiienal
tablet. Especially the early exposurejgwas nore rapid and sust ai ned during
the first four hours after o.d. dosing than after t.i.d. dosing. This was
denonstrated by simlar values of Cfjrst and T200 and a hi gher pl asma

exposur e 9§0fF-ntP FRSO SREFTICHRIPES (%@é@slﬂ?ﬁ?d e R MG SPMEdanes eéaepiiaqrt of
t he dosaggeboMonVePMhiBBdeVidtieht & AAElidBh 3GEB (£.9NEEHbP PdUD Rl idbsighiatdhout
any deep throu h val ues during the day. In the | ate afternoon, evening and
ni ght, tW@g gna pl asma exposure of Cortisol was srgnificantly hi gher for
the t.i.d. than for the OD treatnment. Therefore in patients with primary
adr enal insufficiency (Al') Conpared to the conventional t.i.d. t r eat ment
conpared with treatment resulted in a | asma profil e of

Corti Sol TaRle hé’srémﬁu%%tﬂ?cgs ferldNEd. Plary epat'm@ﬁ?@ thﬁ&PSElogmfftheé'ﬁﬁt 3Ndor e
resenbl edadthwasel 6€aH pRintér Wrkhling Fite! WitRTLINEAL RS Gbvérde NatheRYF:I iwdidlual s.

Already aftfer three nonths ' treatnent, this change to a nore

physi ol odrmg" ljor@i'@@aﬁ?memaflpeaisesrT@Ph% using the same oral dose of
hydrocortisone affected variables for effect, safety and quality of life in
a positive way Tolerability, preference, conpliance ami™fety Al though a
mj ori ty of {findabl entgtinlerdilncassgsed LR ! It TRALS (BF) BiLdlhy ve! |

tol erated, the patient preference questionnaire at 12 weeks showed that the
benefi t of oFki 2 g . by  85% of
the patients. nean oroinar ortisol dose

7o) The 11 ealA) ﬁéﬁéggféﬁ?&@ﬁ%&? Bentil smi f ng' amcho the tuo
d h |
Saf o as ”_iiyfi?ée@%ﬁPsiﬁ%fitar%rﬁréﬁé@q@\e ”f@féudif)%%ﬁ?i et or f%éifanét er's

I n addition |l ection of AEs_as descri e, foIIo

par anmet er s mé?%-%%éi | EEEALE TGP I ECTAT et 5ggnd 481 er ab ity ofl\%I t he novel
conbi ned nodified rel ease forrmulation in conparison to conventi onal

therapy: - BBR-2R6r nBAHRGINTECCANAPAC and’Pond Hesor ptG on nmarkers (PI PO

- @ ucose honeostasis (fasting plasma glucose, fasting seruminsulin,

HbAl c, cal cuPERI€d6i nSGCTRAGESTEEEFANTCT Bl BJ&§ pléddkure ¢bffice)’ - Serum
electrolytes (S-Na, S-K, S Ca) - Serumlipid (S TG S-cholesterol, S HDL,
S-LDL) - V@i@ﬁﬁQQQdu@G%éﬁATHHEBdWWW@Aght TR84 e WAS duri#y o.d. freatment a
decrease in nean body weight and BM. This trend was not expected to be
seen as ear | QrBiR53i t ACATBCO®TEBECCTh@Gwei ghb9r edi6t i on Was not ma gl obal
effect, but mainly seen in those with the higher baseline weight. This al so
supports t heOdd @668 r €a30ACOJGChACAGRAGAA | NdBBIg 180%lue t20 a noref favourabl e
met abolic effect of the new reginme rather than an effect of glucocorticoid
i nsuf fici enc@rBilgBN eOTEAGCPCENTOABCRIAIOTES DIf70d0$€89 educz0 on of r

gl ucocorticoid replacenent have not been able to see weight |oss. Therefore

t he diurnal omifete prognsedamitcbethr s d.1633eatgmnt nmegp be responsi bl e for
the significant weight |oss seen in this study. Bl ood Pressure The nean

systolic bl ogeBipeessyiecARSTaageddrTenr 1231dggonm iy at bgseline fo 119.8 mm
Hg at 12 weeks during o.d. treatnent while it increased to 125.4 nmm Hg at
12 weeks during t.1.d. treatment. The difference in change between the
treatments over 12 weeks (-5.5 mm Hg) was statistically significant
(p=0.0001). Simlarly, the nean diastolic pressure decreased from75.9 nm
Hg at baseline to 74.5 mm Hg at 12 weeks during o.d. treatnment while it
increased to 77.0 nmHg at 12 weeks during t.i.d.treatnment. The difference
between the treatnents in change over 12 weeks (-2.3 nmm Hg) was
statistically significant (p=0.0343). To the contrary, the nean heart rate
increased from65.2 bpmat baseline to 67.4 bpmat 12 weeks during o.d.
treatment while it decreased to 64.5 nmHg at 12 weeks during t.i.d.
treatnment. The increase in heart rate during OD treatnent was probably
caused by the synpaticus effects of cortisone. The reduction in bl ood
pressure i s unsuspected as previously well perforned trials only reducing
t he dose of hydrocortisone from30 to 15 ng per day have not been able to
denonstrate any effect on blood pressure (19). The only pl ausible

expl anation for these henodynam c changes during o.d. is the change in the
pl asma Cortisol profile. These | arge changes in both systolic- and

di astolic bl ood pressure nay have inportant inpact on the | ong-term outcone
in patients with adrenal insufficiency as current data show that this
patient population has reduced Iife expectancy nainly due to prenature

I T l o~ —\ M o [ o




reduction in blood pressure was a synptom of gl ucocorticoid
i nsufficiency. MVETHOD FOR DI AGNCSI S OF CANCER AND MON | TORI NG OF CANCER
TREATMENRSO 208cihesieal Fi el d The present invention rel at esTiRP2@008316Dd f Or
cancer diagnosis and for nonitoring cppcer treatnents based on the anal ysis
of circulating DNA in particular on the analysis of a specific DNA
fragnentation fattern of getitive el ements _aor nulti gy genes i denti

& n

fied in bJ&P dT'HEééif‘@I"éﬁ‘s“t BaRlVge S RN seAttmBLR. PF'@“@rﬁé’ﬁ dippamely- ca | ed
ci rcul ating DNAficuior Bf HiFfepé@iSnblidon SigddiBp).l[RarPrnar¥bqueheés beglyakibui ds

(i.e. urine, aSC|tes etc.) at low concentrations (0.2 to 200 ng/m) is
hi ghl y degraded (vang et al., 2003, Cancer Res., 63 (14): 3966-8). Upon
suc cessful detectionof mcrosatellite instabil | ties and tunor spec| fic
nmutations (e.g. p53, Kras, EGFR) in C|rculat|ng DNA28®fi¢afed from t unor

patients (Sidransky, lijfma@+em|@991 PRReRMSE. 2525aQQ9) : 706-9; Kinura,
H, et al., 2007, Br. J. Cancer, 97 (6) 778-84) it be cane ObVIOUS t hat
genomi ¢ DNA ori gi nating fiRERIA UNor (o gFHE60/0rBiIsE8 at i ng3t unor is a
conponent of circulating DNA in cancer patients (SOZZI, G et aI., 2001 ;

Cancer Res., 6 1 (12): 464p1§% D 6h|@rBF17ﬁrbr§|| 178 200834dNat . Med. 14 (9):
985- 90, Epub 2007, July 3 1) . The level of circulating DNA in tunor

patients has been found |t||qEq(§reI at q),igi, EBQ/@)‘?E!@ZG%' bi obgpi cal processes,
i.e. tunor size (Sunam, E et al Ann. N Y Acad Sci. 1137: 171-4)

as well as nedical interygptipns (Clc@r@,, 253/@@126@ al . 942008, din. Cancer
Res., 14 (13): 4141-5). In line, in W 2006/ 128192 the use of free

circul ati ng DNA for diagnQgks Prog di%?b%/o?@idzﬁgr eat of cancer is
nt

claimed. Recently detection and qua Ication of circulating DNA has been
i nproved by the anal ysis |QF1¢epetitidﬁg|959@P@t g The etitive sequences

account for at |east 500 the human genone out 90% of those human
repetitive sequences belg ? Qﬁ tran g#@)gl nts.,dong | nterspersed
El ements (LINEs) are one 0 e super Ies those transposon-derived

repeats and account—for—ﬂ6%&of—the—hunan—genone——Three—trNE famlies, LINE1l
, LINE2, and LINE3, are found in the human genone. Anong those fantlies

only glNﬁ%bQH}égd"ﬁ?%%@QPI%sof transposition and is nost abundant (accounts

for approxi
about 6.1 kb. S 2GES € , 3 B -genone

Fiman DNA) . The si ze of the fuII-Iength L1is

(Cor daux, R, , 05(55“.e 9053-4, Epub 508 Dec 4).
The use of nethy el rreth - i HagE i i ng, and
noni t ori ng of can@g@ ?389e55|on and treat ment n WD 2008/ 1

34596. However, due, to a lack of s ificity, | evel of cjrculating DNA
is not a useful c||MF@89 narker fo? gbncer diagnggis si nce tk% many

conf oundi ng bidgwgical (ﬁﬂy5|o Io i cal proceszﬁs seemto fect the

| evel of circul s ha e ing its clinfcal application in cancer
di agnosi s. MMB thods arelneeded whi ch aIIowagg §pecific detec tion of
circul ating tufBrMBHRAVEAAYHSt he cirul ati ng SRnpl e. Recéntly,

El'linger, J.,—et—al—diselosedinJournal—eftUrelegy—2009—3an—181 (
1):363-71 , Epub 2008, Nov 17 an increased |level of cell free DNA in
patients with testicular cancer by detecting 106 bp, 193 bp and 384 bp
actin-beta DNA fragnents. The present invention provides a significant

i nprovenent in the sensitivity and specificity of the nethod for early

di agnosi s of cancer, diagnosis for recurrence of such cancers and
nonitoring upon corresponding treatnments. Sunmary of the Invention The
invention relates to a nethod of diagnosis of cancer, conprising the steps
of: (a) determning a DNA fragnentation pattern of repetitive el enents or
mul ti copy genes represented by 4 to 6 fragments of 80 to 500 bp in a body
fluid sanple isolated froma patient suspected to have cancer, (b)
conparing the DNA fragnentation pattern determned in step (a) with a DNA
fragnentation pattern in a reference sanple, (c) determining a | evel of
said DNA fragnents which are differentially ex pressed in the sanple

i solated fromthe di agnosed patient conpared to the reference sanple,
wherein the | evel of the DNA fragnents, if substantially different fromthe
| evel in the refer ence sanple, indicates that the diagnosed patient is
likely to be suffering fromcancer. Furthernore, the invention relates to a
met hod of nonitoring progress or recess of disease in a patient suffering
from cancer and being under cancer treatnent conprising the steps of: (a)
determining a DNA fragnmentation pattern of repetitive elenments or nulti
copy genes represented by 4 to 6 fragnments of 80 to 500 bp in a body fluid
sanple |solated fronithe nDnitored pati ent at the end of treatnent, (b)

o I A IA £ . 4. o I I 1 o . 7 N ‘.l_ o RN I A



(n=10, closed circles) fromserumderived DNA. Serum of aftercare patients
is taken before secondary intervention, DNA is isolated and pooled. All

af t er car ewbnesstiznancer patients devel op a netastasi s | RCI/ERRM0OE3152 ver sev
eral nonths after blood sanpling or ajg suspected to suffer from

met ast asi s. DNA of healthy controls is isolated but not pooled. The
DNA-fragnentatign_is analysed in both groups by LINELl specific real-time
PCR as d&@Mnrizd: Relapze ffianosis of e leRyRash FBhbl()Qt"’r%e?’ﬁg'G‘P"M‘é’"pati ents
differs signifiagangelsy fromthe non di seased/ healthy control group. In the
anplicon range between - 150 and -400 bp the relative ambunt of DNA is

significantl th@lﬂﬂ&%@%t@ﬂnﬁlﬂteﬂd of BelIEHy Gbr&ﬁ@%M?P%Ht@)poﬁpatt patientaand
shoul d be used for drﬁgnosrn recurrence. Therefore five or

DNA- anpl (@01 WymBEsialia Oreas 88”9?ft%é(?“?%at@'%hataee%bﬁ resprieAdExame'si bt i on
of a @NALtmegﬁa@rrahtmrth n@%tém)eng}h aae @narﬁ‘d/d (@€@|T|a§ler2)| BE@diz6OPAnd

Y-axis: normalize mlj_Br con | evel rm nati on of the nean

DNA- f r ag rPMtth(F%ﬁrF'ﬁatec B Toe Davh fét‘gf‘a?réat&n Eﬁtteé%Fﬁ?erF'%{F|1é%9§p?9{e%reaében
circles, cdasdra@rd inaratedsh iRerlabBY IsensTONA filaambdts 54tR8eAl 200 ahbe®D.bpSay um of

aftercare trent i s taken before secondary intervention. Al aftercare co
| on cancé&PMpatS etﬁ a'HB/\f&”Hﬁlsa metastasis in the liver several nonths after

bl ood sanpl i T% of both rou?s Ls .isolated _and anal ysed by LI NEl
specific real Prw pegmgatalan ek e )it CRRBHEH dorLactRRtiBRIRO A¢HREHPAI on

pattapn eubfich [zqttuserrtj BINE - Be[INESII-QnLINEIaIBTathLﬂIQEHIFh%eBOIThHﬂe sgasediihaal t hy
control ro | icon range between -150 and -460 bp the relative
amount - ofbapren (] 08Bl B E NG DA NG ) e 50 4 8ET Figes #eebncrol s

and shoul d be used for di agnosi n? recurrence. Therefore five or

DNAanpl i cons TRay"e Reldequaiion fl F%Pe?%fwg@néfﬁh'stps%%r%tquﬂ%afeart%grﬁétf%n of
a DNA fr agpiabst daBerl gt XhuUsiditating-aApdtsntiaPbift c@bikom 1] engt h (bp), Y- axis:
normal i zed DNA anplicon |evel. Figure 1C. Determ nation of the mean

DNA- f r agment &irhmdt r@@ﬂtts%rré‘ol@t‘carn@@'u@iﬂg%ﬂﬁtﬂfn [I@Ftl"n@rr\’ée%nVDFtIQea'ré YEhpited RvtiAs| S
under or ng ljver resection n_circ shed |'in %e and heal t hy

cont r'dl s AeARgWeen 6%%&”@?’?%"@@?‘1 '%éftr%?andégﬁc%fpr pat disppsedealiay epnteals ¢ he

day of I iav@lthd sreegttda%erwr@épefaﬁt&y @(Qétéﬁtrdl §ut|c§FDr|na§/ eél aadtrrhderzmel Y& 6oy
LI NE1 specific real-time PCR as describ

DNA- f r agieRige |°6Fhep’a??rerqu'aef far e Beoe; t@ﬁ‘t’gerﬂﬂ‘f@ é'?%"’@?’ BHrr??%tar‘rrt‘ 19344%#A% he

non di seaggdér rﬁtﬁﬁcﬁr%&%e@lﬂ@aﬁﬁif cERtRMIP and the Mawﬁ%in'cépﬂsbdl aregsecbﬁbgewﬁrs re150
and -780 bE%t he relative ampunt of DNA is increased as conpared to non

di seasedPHERFAERPNEIGHET BIsiandicaatly imrroved disompingHon(Hiroses® Ohﬁaneﬁhéﬁ" -BfYFe five

or mope et Bbas@EScIRWhSECIREHEY efmbthotifRndvdnBandpligvesn 150- 780 bp and
used for the calculation of a DNA fragnentation i ndex (DFl). However, the

range bet weendhidnanempr&mimt hﬁay%taf% dridr£BY bk mmm&rrs:htara\stértétlc ampll-
specificity is obtained as for the broader range. X-a DNA anpl i con

| engt h (58} ratiesa@s o0serypdd Tiguee Bikeatipne eidhe I”@(}Qfseaﬁﬁ(ﬁ'ﬂl‘?%thi control curve

Det er m n@letviderodmpiiten Mg knBMBsfy; seb ifdleBbh Rrindthstdfc PRYSt ARRal. A
cellular carcinona patients (n=17, open circles, dashed |line) and control

pat i ent s MAdfcaHehe’ §qugHen W@tayc‘?ardrtﬁc?g%t'c(”r{g‘li cl osed circl es) DNA of both
groups is |sol ated and analysed by LINEL specific real-tine

descr?bedfilar: EXHAR(188463)mE Wﬁ(?ségnérﬁ(at)qormﬁ(/bbtrm 3303 drformfﬁ(@neancé‘} 1l
patients differs significantly fromthe control group. In the anplicon
range between” 156 [BNE1P463 bp the relative anbunt of DNA is increased as
conpared to di seased control patients. Therefore five or nore DNA-anplicons
may be measur & i n=tHNE F‘é?nge bet ween 150-460 bp and used for the

cal cul ation of a DNA fragnentation index (DFl). X-axis: DNA anplicon | ength
(bp), Y-axis: BrornallilMed anplicon level. Figure 3 : Conparative ROC
plot analysis. Diagnosis of HCC based on the DFI (closed circles) and alfa
feto protein Rethod (NB&F circles, dashed line). The DFI is estimated by
the anal ysis of five LINE1l fragrrents (148, 204, 249, 321 , and 463 bp) and
compifed by u§ing ediEldn [4.1] (see Exanple 3 for details). The area
under the ROC plot for the DFI based (closed circles) diagnostic nethod is
-0.89, and forithermare.oyeaing erustien it tArPMagad et dpedmeited feke 6da&han | i ne)
met hod (igs6 -folhdrodibeastdMRalthESRoILM e hrbsdtCahserl B, srb'ﬁ%rch\%lyr ty c@f off he
DNA-fragment ation pattern analysis for the diagnosis of HCC as conpared to
AFP. X-axis: False positive ( l-specificity), Y-axis: True positive
(sensitivity). Figure 4 : Box plot diagram conparing the DNA-fragnmentation
index in HCC (n=17, left hand side) patients and at-risk patients with
liver cirrhosis (n=12, right hand side). The observed difference is
statrstrcally srgnrfrcant (p 0 004) The DFI |s corrputed accord |ng to
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tion pattern (i.e. the relative abundance of DNA fragnents of different
sizes) of circulating DNA based on repetitive DNA elenents (e.g. LINE1l ,
SINE1 , LwBromwiimibti copy genes (e.g. U 1 RNA) by e.g. pceaipiions31PLR
represents an inproved nmethod for canger diagnosis and for nonitoring
cancer treatnents. The DNA fragnentation pattern of healthy, at-risk
patients and cancer patients differs significantly and therefore can be

used for "¥ehsiPilye 2uUNR1PO &Y ds!%%’?ﬁsl'rigc(”&%iﬁ%té‘F'Ckﬁrﬁantﬁ%ehﬁcﬁuﬂ%%iﬁ%me

noni t or i igcldsSGEotXABERTadtefifticd for the dibBed biolb G pwisd it drbeetthe GBNGE bf
specificity a DNA fr%grrentatron pattern is represented b§m4 to fragnents,

nor e preFj&CF'@d"aﬁ'onﬁf) P sPReTiS ASHopPaERtelRttas rﬁ%”ﬁdlt"é?l{jf" P%trﬁfée%ra”% to

2000 base.m.@thermnera@h%fneraamdf2&6 tiproﬂ%g (bﬁﬁe@arrram I'& alM28be PeiRf ehahl y 80
to 500 base palrs. ive fragnments in preferred range between

80 and 508®ad¥) rre§u'é§r'§ A seRleasH dfteretds (Hﬁﬁ'#UrP%‘FFO{ﬁQ“@FHQ 1gatst BiR o

t hr eshol dsedstinc@t hedl) bialadeidgbaticisusilyevel s of tested DNA fragrrents ar e
used for diagnosing cancer (a relative | evel of a DNA fragnment is defined

by the ratioTak édbﬁnl%@'@%'ﬂbn@ o8 DA PRYmERRARERG rayd drhaoaipde3ddp t he

i
short est DNA fragnment tested 4 ’cllhe rel ative | evels of the tested DNA f rag
ments ar €l "B’e\%aée*f e %%E'E'Wr%eét"mﬁ‘rﬁ?é@ﬁéﬂ‘ﬁdﬁ%ﬂ?ﬂ"?}d@&@“dé’?r@\‘% ag-

appropri aqﬁ&rtaalngdsrsl ﬁePFBsehﬂ; éi§®ﬁ|f@5nﬁrnm46vérﬁ@rﬂﬂﬁ%bﬁ&éMa@@dsﬁ§rd%g@f:raﬁ’y in
fragments the optina size range is a first fragnment - 160 bp

for alose@Brr‘iaa'fSrté@tf?é‘ﬁtOf Wab@é'dua@%ﬁ%ﬁ ei?rlyrd'%grloﬁlsrad‘dfqaéﬂgﬁ%’t”e(‘% delgg - 260
bp, for aohourth (B") fragnment 300 - 380 bp, and for a fifth (C) f rag nent
400 - 500 bp. For exanple, when A=148 bp, B =204 bp, B=249 bp, B"=321 and

C=463 b t hr ds for nosi cancer ar = definition B
5 2. B ExgMA Jobiagng S titgatocslgiar Sarcinaran by DA fraganis e BN o e | ne

the region in the DNAfragnentation pattern plot indicative for the
di agnosi s of Tcr:rarmmfrag'dneniamn baagmeipatiess wie lider cikedsi$ (atmskipatissseargene /

tit | diff N U 1 RNA
e e TR 8 RO L a3 e e e Lo
gooo baseiZegiars ana:rym‘de(se@rrybls@)trrbrdnaﬁribobas@ gpﬁted $sedr|fjxgmre|trﬂ)erhg?re®sr&ﬁvst o 500
ase al n e carfl e 1 N. ur
e enabr STty aitefert iR 4 3 BYA Fadfndiepilahr Bidk ekl fogom
quanti f i patedd atfriskgaitiah s uRAng $ioaplives cirehoaig. ITTrrleC‘eﬁbrleOItheDf[ilaQWZ%ISf, bagmrt s by

| t P f | t 4) dat t
DNA 11 g e P SAned hEEcotsind FR A r5GuPuBhd P aldte Bbe SIS RRAE of 1ad e
i nventi ono mawbdemaamdrmobem‘vedetmsnamu Rg3Whetdner cemp&iioadwpiatthe NDNAS

sufferin fro e suc b luid s le is ai ned
£ omeP ho TEATEBIoD Golsia A pRBEuR WA HE: e sid an T Gy cse PeBaR o A
repetiti vageleatation (2jte@mndl HCCnpatidntL Qiffgrsgebets sighifiefngly dkdny thd bdtral groug he
sanpl e |3)1e et er 4nedj 'érlg) level of the DNA fragments of a fragmentation
pattern of™"9NQ 48 arrpl e is conmpared with a control LINE1 DNA

f t at t f

er e ea o R o e ik o Aot inat AR L il P38 Siderit ner

t he lSUbj eptimiz O}h? kmsn patd@egemrfﬁ@mgrm@ebrénmetweerebatremegd ebugtrmig)r@@rmtre is a
Sa eOtln rrom a on |.Sea Su nal vi . dua

o ondeBESen M Sttt i RS sl Eibn ! T DA HAEH ST Hask: ¢ ca
rren':] das_cweédl oratherregibo dstween 1|zrgeaduc4168mm Trheld@tu;ar@wnafanz@mérable]j?esm f
nmet hods I1Lhvol ve o I Nl N e ro a Su eriln rom
cancer 1 IMEHOHNES: A, CoBe AR TR TGh 2 P bR ST ER G | ve
el en’Fnt ( S’)ab@l”m)/ P adwitl oni t?@@ﬁ% @ﬁmesnchhm‘r\?l ®bt%e'|[nl rfdlﬁénmw édrﬂr@”@ﬂﬁirﬁs ard\t t hf
Sa e ar | | ra atl o ontro
Sampl e ¢ Hfloc iR g 4 LR B uEF s benls RO Tk BbrR LT Ra) oG

sponding tieaagtesrt vame:bettdnﬁés rpate @Iéér cnnyn esa didighbsticctebtspAbt wet4 snd § éagng
fromthe sa e cancer a atient at. a different
Lo por metbat GidingS Gl A tavaftte Rl cBL PP thay b EHREaErusl 5% nio O8h" of ror
a cancer ot/eﬂ@dp‘lﬁjﬁon(ﬂdergce iBtergEs Yi.e00. Qliimm)@melf@ﬂyé: 4 aWd@ergmpﬁtrtmiedOeéthe

or ovi des "SRPeCy s "SR PRPGR TGP o oy BoRTPHGTevE Srel b Y Bl diffosi ng

of can cetie esriidencenpieiniaty aremveflappiitcer treatnment, in particular of primary
| iver cancers (e.g. hepatocellul ar carcinoms), secondary | i ver cancer
derived fromprimary breast cancer, primary colorectal cancer, colon
cancer, lung cancer, breast cancer, ovarian cancer, as well as a general
nmet hod of nonitoring relapse of cancer(s). The general ternms used

her ei nbef ore and hereinafter preferably have within the con text of this
di scl osure the foll ow ng neani ngs, unI ess ot hervvr se | nd| cat ed. The term

Y RN I A



ence of the nean DNA-fragnentation index of two sanples is interpreted as
unequi vocal ly different, if the difference is at |east two tines the nean
st andar d wewbariigsicof these two sanpl es. The term "repetrciripreoielossent s”
(al so known as "repetitive sequences"), defines se quences, wherein a
particul ar DNA parti al sequence is repeated at |least four tines. Re
petitive el enents account faor _at | east 50% of the human ggenome. Two types

of such e | e MBRREPIGEIBRRRTRWPPd. YN, (1 §R%APPROIS RSTS P: rgceiver oper

m crosat ekihy bﬁ&)acteﬂehc(@atstmmspgswsl gwelge Vem! shd(Carfpb&in o, 11988 dCiiPOBem.
i ntersper sed el enents: SINESs and LI NEsP the latter representing 90% of

the over aPf®hattA’} imeriormed (sesbisHER3) naifeetoshaw tl‘“&rﬁ“lpP@%r'tqufNEe_LDNle NE2,

and LI NE?pra@ﬁfémmbnfa%wg@%so(torﬁﬂs&rebuaeﬁaget@ tenA érlrwses fragindigsulgn! y
LI NE1 (Ll i s capabl e of transposition an undant (accounts for

appr oi neﬁ%lderdﬁ%'aﬁs'mfn‘ﬁﬁcoﬁm BroPHHOCRB R KRG Ft'@tcfewF%&%@*Q P ahieh iny gene
sequence%ud@téﬂhana @Mﬁa‘%rﬁ@{t@tldh%’d?@n @zﬂse@tdlég?%éis |§S@;§H?io€Snde§£>eﬁdeMly1hoW\|A

The term "body fluid s to an ch a cellul ar DNA or
cells (eMgny Ld%lﬁ&éﬁag%”F%ﬁreﬁb??ddée%F é@'@rﬂ) A'isﬁ&yuhﬂxr%"t %ambm(tﬁgqr?n"ﬁ 5§ on,

bl ood, sejiffgientRtios Rcantc @.c. PITS dMRIrdtowk pafé@briad. cFMoamh b DWAdiragmenta-
perltoneaI/pIeuraI fluid, pleural effusions, |ynph fluid, spinal fluid,

ascite, §'@P89§erﬂl%‘?as's§’68?'ﬂﬁ§ OIP\éi%H‘ﬁ mal fluid, stool, sal iva and urine. Body
fluid sanples can be obtained froma patient using of the nmethods known

in tH8 art. ThYerad e @%{ﬁﬁfaé‘metnéﬁt@?§’ft"t53%pﬁti'ed‘ﬁ%fj'g?73af’f'9r8f6%?ﬁf?'¥ Epigthe @ above

defined 'tRpeynhdrt o &atuen@@fﬁéﬂﬁ@'f@nﬁ%r@ﬁ*rﬁo%@ (@b@@hédr@@]) aTH%aélJp@ﬂbnt?Fof%@t her
subj ect by means of methods includ ing "invasive non- i nvasj ve'

met hods. OVYHa9wentzlienpriteraaaalyes @s AIq9porifoilnR! %Cq%are%q A& anplpiga?ndind

conpri sethd MhpreXemBheby mefl-BNIACKHadthe it ahADIsecldBtyreadsnifdble. Furthermore,
puncturing, surgi cal renmpval of the sanple fromthe r%ﬁned body or by neans

of endos P @rq RMeral Presipiltiesyp somariea ﬁl/%@sﬁe@é’”éﬁ%l Dhohiraginends 9ealyes-Hius are

al so 1|$n0\Mbt|h'QaIta'l'gi)rﬁﬁmstﬂay?rgbﬂels@ﬁt ih"e a.kfer@fctes (TBesigardnd miaghngdéyanduarsi ve"
procedure refers to_net general ly known for obtaini n%t&patl ent sanple

mat eri al Cf‘ﬁ%@eso‘bep'PE‘P%?thq"Qt)r‘i’&her%?ftﬁ pldha R4 Hagmantatiompaterp QMtCPWQI'Vg

acconpl i sabsﬂmnateafr@@memt%ﬂ& ahd bgRreices lof meCreeem.de Wa@rrfeht té@élsnmﬁe pahérhul or
only nom nalwgiial nf ul e nmost conmbn exa |nvaS|ve

pr ocedur €9HRIYBRA feHatign 1] q:qde[%e@oqigﬂvteﬁgronp,g% g?ﬂﬁéé'l Wat'ﬁ%tm&% @9 dnbt

require ERNRHrbghbRE, RispoftRRIy)ant it BOELRE [A HRit[Uembrogiven B @xbmplsaogh
openi ngs ot her than the body openin s natural I #étresent such as the m)uth

ear, 2Ros&Uch glgpummquT@teﬁpgndé%u%ep@ fotiparostiirst {o5,diRn0sngridne dn ahigl e

refers t@afeaRRH&rddREmM TAFHRS hESatin @QPB%@'W&fr%@ﬁehfe@lbntdétt@#\alhuﬁés% t he
differential DNA fragnentation pattern according to the invention in a

gi ven sahPupsiis sroedy %’Tdo?ﬁaéysﬁﬁtaﬁé?ﬂ'cﬂPddﬁh%’é%ﬁp'Féra"tfja%é'eP””‘f'P@ BRcAEE of

such appﬂ.WE'I%@rrfeﬂfs%@ﬂ‘% MY @iagﬁos{-i gicy ||nYatKi§Q\/MétérQs EifertRy B6H ligki | | ed
in the art. Ies of refer ence sang es include sanmples isolated froma

non- di se&gﬁtﬂ’S@r beysed fesdiaapsinainidy abtiskadignts| suffarneor KBrogieRengt i ent
or frnem aga Hes. subj ect, wherein the non-di seased organ or tissue or
cell(s) or body fluid is selected fromthe group consisting of tissue or
cells, blood, or the sanples described above. For conparison of the |evel
of the DNA fragnen tation pattern in the sanple isolated froma patient

wi th disease, the reference sanple nay al so include a sanple isolated from
a non-di seased organ or tissue or cell(s) of a different patient, wherein
non- di seased tissue or cell(s) is selected fromthe sanple group listed
above. Moreover the reference may include sanples from healthy donors,
preferably matched to the age and sex of the patient. The term "control
sanple" refers to a sanple that serves as an appropriate positive contro
to evaluate the differential DNA fragnmentation pattern according to the
invention in a given sanple isolated froma patient nonitored for cancer;

t he choi ce of such appropri ate control sanple is generally known to the
person skilled in the art. Exanples of control sanples include sanples
isolated froma diseased organ or tissue or cell(s) or body fluids of the
sane patient (at a different point in tinme) or from another subject,
wherein the d is eased organ or tissue or cell(s) or body fluid is selected
fromthe group consisting of tissue or cells, blood, or the sanples

descri bed above. For conparison of the |evel of the DNA fragnentation
pattern in the sanple isolated froma patient with di sease, the control sam
ple may al so include a sanple isolated froma di seased organ or tissue or
cell(s) of adif ferent patient, wherein diseased tissue or cell(s) is
selected fron1the sanple group Ilsted above Nbreover the control may
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primary (i.e. hepatocellul ar carcinoma) and secondary |iver cancer,
esophageal can cer, gastric cancer, intestinal cancer, colon cancer, rectal
cancer, myeloma125neurobl as toma, and retinobl astonma. | npaddipeionsitke term
cancer includes primary and secondary,funour sites. Preferably, the cancer
is primary and secondary |iver cancer, colorectal can cer, breast cancer,
prostate_cancer Iunﬁ%cancer, ovarian cancer, gastric. cancer,_ bl adder

cancer ar@Plg ‘Hrﬁ-‘i’“ﬁ% @£, 3 Arnd 2 HNEY fragmeptbrsed HGE diagnasiz FousanAg of the

i nvent i ofivened bage& idiyrRstit Mndthedd hMesupdpio? t6 hab ayid IRiRatfRggthént! ar
car ci noma metastases in |iver originated fromany organ (e.g. colon,

HCC) , L as :
breast), b@%ﬁ?‘ hedsas indigated by thpingteass efHibeiasea uader th elats of the
ti ssue a ansfornmed resulting in a nmalignan uor identified according
to the stantard di aghds! PB-procedures as general Iy known to a”fs&réidar
skilled i pINEN&ry-t . JRe& §e@bl y HCC further cBRprises shbkypesuqt ot Rec
ment i oned di sorders, preferably |iver cancers characterized by

i ntracel | ul @Nir ot ei na@@bus_ i REYafondisetodineean 11883 cRgdidtler i zed!dy

hepat oc ' r HCC. For ex
| esions are pref erably also i n61a88H such as those characterized by
i ncreased hepatocyte cell size puh@q8l arge cell” change), and those

characterize® by decdédsHdd hepatocyte cel |048@1{t he" I | cel0l8216l98nge) as
wel | as nmacro regenerative (hyP&P@fPaisti c) nodul es (Anthony, P. in MacSween
et al, eds. Pathology of the LiyMeppp@001 , Churchill Livingstone,

Edi nburgh). Wthin the neaning of the invention the term "disorder
according to the invesqd izap’ encom passes cancer as defined above, for
exanpl e |iver3 cancer, %{?ef erably HCC. The ©.8640.29r eat e2fi " wi Oi830t09e
meani ng of the inventi refers to a treatnent that preferably cures the
patient froma disor g&{ ggcor ding to the invention and/or that im proves

t he pathol ogiscal con i28% of theppatient g\%gk%?fspectoéso one (QYo+HPEe
synpt ons associ at ed pug heshe di sorder, preferably 3 synptons, nore
preferably 5 synptons, nost preferably 10 synptons associated with the

di sorder on a transi e4g,208hort-term (in the order of hours to days),

| ong-term (in the ogg f weeks, nths or,_years) or r manent_basi.s,
wherein the itprove %%3§ﬁ’the péﬁﬂglogica@5i5%%%tion ﬁ§§ be & iﬁt,

i ncreasi ng, decreasinggexontinuously changing or oscillatory in magnitude
as long as the overall effect is a significant inprovenent of the synptons
conpared wth a control patient. The ternms "nore or [ess advanced stage"
and "l ess or nore responsive" is defined by clinical staging standards as

provi ded Tapldb:@Edmparisg 23,4041l 5 LINBNfrighieABbased BEC didgidsis. Fyiunand

(http:// Ui cc. Qr.g/i ndex. php?opt.j on=com cont ent & ask=vj ew& d=14275& tem d
Ulor} or B eoniert btsed SRRt e Sie 8 e iRatiog dv IWEZHa db g anmig taua
current HaBe@@pprddches iasindidated blathe &oyhplarisddldd mean and 95% confidence

(http:// _cancer.st.agi ng, or reflecting a variety of ¢clinical an

bt hoi oo BEVARAT HecBeratinnt Blodst 1he sbacpd ieBnte i ohodiinifen Lt ens
are wel | defiaitton of thBeupoffaalual Tha ¥l inedrmpealey dsiipdizatsd idTabhe 4 i ni cal

oncol ogy. The significant re sponsiveness of the patient includes a
reduction of primary and if pres#3t secondary (ne tasleas@hpsisunour’s
size(s) by 5% nore preferably 10 to 15% or by change of the initial

stagi ng accor disipft o the above nmentioned staging systens. LINEL DNA nay
exist as either "cellular'Drr "acgLlular" DNA in @Fsubject, . Acell ul ar DNA"
refers to DI\IQI\ df%%xi st's out si desél%ccé’f'f'defnr‘fea body fl uid 0?54;10891#5] ect or
the isol ated fraemsof sSyabarDNSD)" Cel | inteavalDNA" (redar 5SDY [AcE lragrvelxi st s
within a cell or is isolated froma cell. Mthods for extracting acellular
DNA from body floui d sanplsggsoane weld.4knovss i n theea0.11(Cl ausen0.43 B. et
al ., 2007, Prenatal D agn. 27 (1): 6-10; Ahmad, N.N. et al., 1995, J Med
CGenet, 32 (2): B29-30).0Gewonel y, the1aosdl ul aroDbR0.in a moy-flaz d sanpl e
is sepa rated fromcells by cell sedinentation, precipitated in al cohol,
and di ssolved i@ an aque@9s09al uti ani12 Matdeods DOB6eX03ACt iQR c@ldeul ar DNA
frombody fluid sanples are also well known in the art (Sanbrook, J. and
Russel, D.W, 2@01 , Prej%eass on aztd.andiBgdi s oft 168346815y ot 4U8gentid.& DNA. | n:
Mol ecul ar Cloning - A Laboratory Manual, Volune 1, 3rd edition, pp 6.1-
6.32, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York).
Typi cally, cells are lysed wth detergents. After cell lysis, proteins are
renmoved fromDNA us ing various proteases. DNA is then extracted with
phenol, precipitated in al cohol, and dissolved in an aqueous sol ution. The
presence of repetitive elenment(s) and/or nulti copy gene(s), preferably
LINEL DNA, is/are then detected in the body fluid derived circul ati ng DNA
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(b) conparing the DNA fragnentation pattern determned in step (a) with a
DNA fragnentation pattern in a control sanple isolated fromthe sane

i ndi vi duavohkefoonesibhe treatnment, (c) determ ning a | evelpCofEPs@io@dsIiIA
fragments which are differentially exypressed in the sanple isolated from
the nonitored treated patient compared to the control sanple,wherein the
| evel of the DNA fragrrents i f substant] al di fferent fromthe | evel of
the DNA g fsRelapse diagnesisAf ragtastatic ‘i“rllé? cancsr yPNAfragmentation ; o
likely tanBRgs@. a nore ad vanced stage or |ess advanced stage in the

nmoni tored patient than in the control sanple isolated fromthe sane

patient, or t ored patient is to be | ess res ive or _nore
responsi ve toqgﬁg%)%&fégmef‘ HaR YR OIfh éﬁ}é&ﬂ”@f%@r ég)’ é’ﬁﬁ%g Etm‘?}?s"?tﬂf‘e
met hod ae@@hdjangertmwdbrgbmgwenrregéet.dmﬁl Bblad wanaeRf aﬂer@élreﬁﬁtlbtﬁtrsm]{lihscolon

nt. o

repr esent ed rrent urthe ererre

i nvenfi off@ f‘r‘n‘?éy(f'x\%g)farf @‘ﬁ%’i {aadn?ra?f@ermkr%apls énklg@%&%ggrqn %UH‘%HF@PCO”
conpri Se$eregtrﬂ bestechr @t 783"b@(§e®%|@2 wRequdifiandy 164 tibid PERS A6ONYI-

f ragnment hird fragnent in a range

bet neen. 34 DERERGA Y YA ERorPagheniark G} Ggmiiheen 300 and 380 bp

and a fifth f ment in bet ween 400 an One of the
preferred enbé-ggﬁﬁﬂ’ﬂ"’s %ﬁ"’etdr@{‘]ngﬁeﬂef‘ia\yer@%% hP%'qu&Ei’rS Is SPRIRErEHWItrrR and
of the myhd SerﬂﬁrmerigédlE)NASfréérﬂerﬂé%n paierimesdoldt edreinb@d pRabaE B difiérehhe
repetitive el errent I n anot her preferred enbodi nent the body

[
f1ui d s liB1ERANts gad Qﬁﬁer%‘lt 5&%@" S@9F%e, bone marrow, peritoneal fluid, or
cerebral spin fluid. In a particularly preferred enbodi nent t y
fluidis ser urd Jopatignissyin “Y&rﬁ?"éf‘%t??'édl‘”ééﬁ(id‘ﬂrr@ﬁf r&seCiotc e ROIN Qfetr'OOdd

breast, colon, c@bamReirrsulgeRdnaedsii@lpet) ovarian or gastric cancer.
Furt her preferred enbodi ment of liver cancer is primary or secondary liver

cancer. The npstafRir&fre pagshts aomRedtalodardihdtfs —Cahe @bint 8f biBp@darAhy Bbar car
ci noma (HCC). It wi ||l be apparent to those fskrIIed In the art%JLhat yari ous

modi fi cations caR"H¥HAYE" CoNIREIB HEBEIAT BHES I RIagiasih PR ysuR ) of

this invention_ Thus, it _is intended that the present invention cover such

modi fiPcat i ondn Bisre, K¢ tha PUAdTaopiesiatige aatiera e’ eamdisgpsad iealthe cauligheVaseus he

appended @b s SHyvrl. TRk fraR@itnyaloRndadterdy drff@rus)%hrﬂ@édtlfynﬁ RatiRdmharebihare in
corporated in their entireties by reference e invention wi |l be further

i 11 ust r atel BABPNINCHFASRETHNA Hﬁgmﬁetalpwréeaaﬁeo eR A grevnatingfhe fagt | ng

pr ef er r egh&ihem Jiﬂt@rrﬁoﬁﬁél cfa&ﬁir%bﬁént@tsefe@%ur@\ﬂ@)tTI%‘DW!AthHyMerﬁé't%nl gaer tion
being restricted he Met hods of sanpl e aneﬁrésrs and

ret o. Exanpl es Exa
DNA fr agifbAttersaie F@r“ﬁ”%%@%@%ﬁﬂ”“@%‘r'%”“y %rt%mawawg%'saﬁraprea

pattepn $©bﬁféhta¢16n lp§tt@rﬂrdulr\£ed|ncw\§/ay fhafr tH&néHhﬁﬂﬂdﬁ%S(ﬁtﬁ@@&ed@e@ﬂo(a Wedk
i sol ation CII’CU ati uantification of isolated DNA step

(3) quantsf“PiJ \dat 1S5/ Fd@”@ﬁl@)fpa@dﬁfé’rﬁgs‘ 9@983&%@%9@8@&@8 it dynpuyreguirgnce

eval uat i pasanen DNaOFERMerR@ionai=R t6 elkedhd DNA&denﬁddﬂa’iloh)ba&bmFbe(t\ﬁéerCMB)éHdﬁt ion
of the DNAfr mentation in dex | sol ati on of

ci rcul at i%Rg PPNNO @CFUMt K ¢THE tgmcﬁrgulpéeghgpgfgrqchﬁi)gtwe N ANSWO PRIEESen ( -
0C) or fresh_serum sanpl es us t he Q agen M nE|l ute Virus Vacuum krt (Cat.
No. 57714, QTagéhA Ffr?g’g%?fa“%'ﬁﬁ%ﬁ@:'? 51908UHY TPhEO $8IoP FEPPRIHEOYRS YSing

manufgct %Qétrdr@@ﬁeﬂcd@rdmwwlﬁ th%%oﬂﬂfotr deRasdBeeRuBees, b@@é]ﬁor?ﬁrez@n

Frozen pI asma sa are processed using the Q. agen MnE lute
Virus Spi hselé‘ﬁ?d/bgw QQB”O‘SQIF‘?BQ 'SQ‘S%’B@WO' tREPRE IMASY Ry '?'ﬂqug M He
instructi Afichieea eATheRix (& in kig aé the3DF|I ubr@M br uary
2007, pa rsemﬁjd ZISQ S{’@:ﬁbﬁ é anF¥| flr gg%l:ron CW D% Gy ﬁg DNA,
present ﬁO‘éPﬂcE’@ P”R?(ﬂ"l&*n%ro P 2RPiEs DG on d'ssaawhrr'rhyéantrersnBofﬂwt'ent

Pi coGr ee@rmadén(@@ptrn‘}@ly RpdrAIS frohthic thea iR corfiad lgshiad ThedbsbiSAY diffdrl owi ng

the instruc tions of the mgnufacturer (revised version_20-De enber 20 51

MPO7581) en%a@t%&m'ymﬁpb badh clgeR! BitHIons dhergrnsiivibn AR RfRTSH per

m  (Appl Itl@@ln%tmﬁyetmms/ (ROE! Sbt kattshowds THé%é)res@'t@Thd(dé)e th@tl&ﬂ:t uéve,cracseopn of
DNA fragrrents real -time PCR For subsequent sanple anal ysis real -tine

PCR 0. 02 " %'%F’Prﬂ@ B¢ 19 BWNHeIREANCEr Pa%ﬂtaﬁ'r%ﬁowa{%”%‘ﬁ% Qrsaatysercer
react i on.pré=tate c@hcéﬁ)mﬂgrc%ﬁ@érl dte.Y forg8iapsd diaghddid m ctiediofdcareRBbleatigagighoar e
anal yzed |naﬁaral | el gbse parate real-tinme PCR reactions. For each reaction

the condiStS-dAE REEOIMEBR[SORE UgHd AP S(‘E@@a*?afﬂﬁ'é‘eiOE“’@)OLEdﬁ%%QﬂSPéPr”@M’ 50 nM
each and final reaction volume of 25 m using the 2 x SYBR-Geen master m x
(Applied Biosystem Fos ter City, CA USA). Sanples are cycled in a
two-step node (see Table 3) for 40 cycles on a "7300 Real Tinme PCR Systent
(Applied Biosystem Foster City, CA, USA). Human genom c DNA (Applied

BI osystems Foster Clty CA USA) |s used as standard for reI atrve DNA

o o o ~ 2



rel evant control groups, different characteristics of the DNA-fragnmentation
pattern curve (i.e. differences and changes of the slope of the curve, area
under thewounwefi2zhiave to be selected for an optimal difPer@arodioszn As
shown in Exanple 3 and Figure 2, the § ope of the DNA fragnentation pattern
curve of HCC patients between anplicon size 149 and 463 bp differs

signifi cantl fromthe pattern of liver cirrhosis patients. Therefore, the

region b te\%‘é?ﬂ 2t SosR aeaey N 4650 giFanesticHaeard sy A Recy§e8iset a

DNA- f r agimdikeriat diggribsisof @i amrs unhee: A similar region is selected for the
di agnosi s of breast cancer and breast cancer re currence (see Exanple 2,

Fi gure 1A), %e\éﬁbéncﬁgy &Qh@ﬂwuﬁﬁfrr&grﬁ@ﬂ%nalvgsq%Qh@iBat@é"rCTélﬂér@ InCiEBle #ace (see
Exanple 4, Figure 1B conparison of diseased Satl ent and control

donors i AP 339@@”“59%%?”]"@5&%“8@”1‘ el e098. {1 ENERACS (2R iTRAD D) ISP Myat t er n.

Ther e sf on@r&pPlitHRk fide ﬂgﬁnéhtsoaelau WFI s86FdihG ¥d EquaADA t] neq:hé Inglick¥ Yorigfougpt ai ned
by the caonbi nati gn of e observed differences rather than usi n% a SI ngl e

di scri mi Mnorgiseasgeharitgenirels gre ?%W%ﬁ%f%'éﬁhee%wn%r the ROk
resi dual ptbtw@st.ﬂuaté@(fcuﬁ]pbm a.eeéted%as@a%ﬁ@.sreatmrhetam@rbdmrenI%ead nced

di sease. Ste nPut at1on of the DNA fragnentation index é 2 For
opti mal @§FBY Y'%%‘?Qtspﬁ?i d draxindiprtes Bivh thedivermogantiRaggdeassay aeitd {deatipna

f r agment ghtigits B 8arllerGHéY RstERYn Bfs §08PHEE6I08H s8fBiesiof thal (GRiEA IGrouRY be
used to ?ﬁaracterlze the DNA fra nent%?on by a @?n le fi ;ﬁﬁire f&iggcdma DNA

fr agrtﬁnt &(¢ ebfainge &R to BRY fayssbaforetingr regedign p C%‘B’ﬁﬁﬁ?r@' H P%@@é‘@dAﬁﬁtﬂe@dnt rol
pat i ent s spBEn IPELRHHIAE, MelsblcRBbPbistlony elt &ff:\vmué?s,f.t irh§'6@&d by Bk ffbagnosi ng

cancer, to nonjitor treatnment response as wel | di sease progres sion.ln an
enpi ric AlRgBENPRReIASSAY BRCARRRIPD {hWashies- ais f%irtgfﬁ%”trt@ts%és%ﬁttf

di fferences of normalized | evels of gene fragnents/anplicons are used in
order to conpute a DNA fragnentation index (DFlI). The DNA fragnents used

for the on_of heDF re se | ect dfromthe fra ntation
bat tern dRbiafieThy T i wabnedicadter il Ve s tmodp A s ohased
contrel ) .askay.t he exanpl e for diagnosing HCC the fragnents are selected in
the range between 148 and 463 bp (see Exanple 3). For three fragnents the

El(::3)i S %(ng(ti%;ttgi‘djpﬂccozgﬂdiﬂoé@fequNéOmeﬂdon DFEauiﬁzloﬁ(f%a)lﬁor ][ﬂ P uriddk m X
nor norm x orm - no or four fragnents
equation [2] is used an[é@‘gﬁagrmre f ¥ ‘Eﬁv@’n}s thél”éﬁﬂeﬁ‘@l‘or‘equatggﬁ '%t] is
used. DFl 4= F(B)norm F(Amnepy m x F(D)norml F(A) norm x F(B)norml F(C) norm x
F(Dnorm F(C) normx (F(Bynorm- F(CQnorm) x (F(Dnorm- F(Cnorm) [2} n
n n DFI N Grop REXm+ ) normd F(X 1) nonag)249 p (F(Ufgtan)aar.m FOO0swen ) x | ~|
(F( Xm#i )norm- F(Xn)norm) [3] nFl nFl ne1 Legend; DFIn: DNA fragnentation
i ndex calt&#tBY ed usi ng n fragnents A B, C D i nd|2(99't3e four different
anplicon sizes with the order A<B<C<D (A F( F(C, KD, F(X):
rel ative CHBW?;%P{FT ation of ragrrent&ﬁ 204, 265 D, and , respecti ve1ly, per m
body f I uiHgakky) norm : F(A) normalizedit4s3F(A), i.e. 1. F(B) norm, F(Q
norm, F(Dnorm: F(B), F(C, and F(D), respectively, nornmalized to F(A)
X1, X2...Xn indicate different anplicon sizes wth the order X1<X2<...<X n
F(X)norm F(X) normalized to F(X1) ; X1 being the shortest DNA fragment)
Al ternative nore specific calculations, especially for colon and breast
cancer but also for other cancers |ike HCC, are based on the analysis of at
| east five DNA fragments. Here the area under the DNA fragnentation pl ot
(e.g. estimated by graphical integration) in the anplicon range between 130
and 360 IBExaMple 6aSU30gatirdpilieramy rdsponse bf ddtced treatrdedtIy DNA(frfymentd30 -
430" ) d nul |spI|ed by the anplicon ratio of fragnents between 230 and
270 (E(B 08 ANAYSSid 430 and 470 (F(COQnorm) , respectively (see equation

f our fferent

4). For the estimati area un der [
ol §oon oF  SRbsERI 398 Ok rR TR Eatelf o Ehy oo bt iR B S Al o o
t he or derendfof an aeti-canaes trtatnenivis: reMBecquﬁplm@tesTﬂebsenUemﬂyl fragm z@mplaege f or

Sa0 by piatknt Bofghg peah DA saa g E aDa Lt AR 4TRSS Broud an( 1 30

- 430) Didtad eTa]e:mé\atrelaNA ffelgB)emtatioh ﬁ%(o@ye@rnma[ntﬂlesl of bdtmtirag poihtscayaeninpafedr

opt i are s | ect e rec rd|n of the

R 23 ag M Sifiofd e ngs SEbR SR ANA TaobBRRIOH Befes widiva tendreni ca
reI evant di sease negative control cohort (see plot normalized DNA anplicon
| evel versus. DNA anpli con size). It is found, that the DNA fragnentation
pattern of cancer patients differs significantly fromclinical relevant
control cohorts (see Figures 1A, 1B, 1C and Figure 2). The m ni mal DNA
fragmentation pattern for cancer patient diagnosis records three DNA
fragnents: 1) F(A) a short DNA fragrrent between 80 and 150 bp |n Iength 2)

P o N N




Figure 5). In general the DNA fragnentation pattern and subsequently the
DFl can be determ ned also by using SINE, U 1RNA, beta-actin or other
repetiti weoebsmmeiis or nulti copygenes. To do so speci f PCTEPROMBOS3I18Z €
desi gned, covering the sane range of ggwplicon sizes. However, m nor
deviations in anplicon sizes (e.g. 15 bp) due to primer design are
negllglble Table 1. Prinmer sequences for LINEL. Start/ end indicate the

posi tion tigtestiipe mepp stangda qeé(?tt'o'bé%'@te&?reieﬁ@SWP%YO%H%QQ‘PF% Isthe ©Niv-t h

LI NEL. RifrafiéataBi6n MdeRBBS ufequiicay iFlciebsdtéfter i@htnRrt RS pAiRADL BRIssiAEE See
Table 2. primer prinmer_ ID prinmer sequence 5 ->3" start end | ength (bp)

di r ect i 0RSOPBITEPPIIGCREFAVMKIIISTOABAISAES S By 8n sigegivocel decrease. Cg
AAAGCCCCTMMr fabriehor?ifdEx 2i7RE eR8 of theMtRiatrddi. AFGTEMA0A BEHEDIEICGTA 1073 1092
20 r OrBi -223 GCCTTGCTTAGGTA 452 470 19 f O Bi -224
GGCAGEGTApgrenRdaminger Michdy nolgneaivegsally siferentindicatgsecaiangs feg canks 1234
20r O Bl.ma@@etmwsﬁmgm Sl 281Ha868 oPBle fus&oBihe 21 ERIGGI(SCCECCTAGG
359 376 18 O Bi - 259 CCTCACCAGCAACAGAACAA 986 1005 20 f OrBi-261
TCAGCTCCAPF’@A@@’PC&WP@“@?@”%%@Q”VGSPO@B?”%@b@@ﬂmﬁﬂﬂﬁ@t@r@@ 1633 1652
20 £ O B'DWﬂaJﬁ%T&Tﬁama@ggsmgﬁ%nW&ﬁh@@llﬁ@%ﬂbh@o%e ankldN&th frli-agment s
anal yzed by real-tine PCR Priners designed for anpli fication of different
anpl i con RQUdBagiRgfataror pri mer sequences see Table 1. anplicon LI NEL
fragment 1D Priner |IDs size (bp) LINEL-A OBi-250/OBi-253 93 LINEL-B
OBi-1 77/ OBi-1 78 148 LINEL-C OrBi -259/ OrBi -261 204 LINE1-D

O Bi -263/ OrBi -264 249 LINELl-E O Bi-224/ OrBi -219 321 LINELl-F

O Bi -224/ O Bi -226 463 LINEL-G O Bi -223/ O Bi -226 783 Table 3 : Cycling
conditions. Process Cycle nunber Tenperature (0C) Tine (s) Initial nelting
0 95 600 Melting 1-40 95 15 Anneal i ng/ Extension 1-40 72 90 Melting curve
analysis n.a. 65-95 -Exanple 2 : Rel apse diagnosis of netastatic breast
cancer by DNA-fragnmentation anal ysis. The DNA fragnmentation pattern of
heal t hy donors (n=17) and a pool of patients (n=10) with netastatic breast
cancer at various clinical stages is recorded (Exanple 1) . LINEl fragnments
with indicated bp length are anal yzed (see Table 2), normalized, and
plotted (see Figure 1B). The DNA fragnmentation pattern (see Figure 1A) of
pool ed breast cancer sera indicates an increased |evel of DNA fragments

bet ween 200 and 400 bp as conpared to healthy controls. The DNA
fragnmentation index (DFI) is conputed for each patient/pool according to
equation [2] (using LINE1-B, LINEL1L-C, LINEl-E and LINEl-F, see Table 2) as
wel | as equation [4] (using LINE1-B, LINE1-C, LINE1-D, LINEl-E and LI NEl-F,
see Table 2). The nmean DFI 4 (equation [2]) for healthy control is 0.020.01
conpared to 0.64 for the breast cancer pool; thus indicating a potenti al

cut off around 0.1 . Simlar results are obtained using equation [4]. The
mean DFlarea is conputed for the area between 148 and 323 bp and is 14677
and 300.5 for non di seased/ healthy controls and the breast cancer pool,
respectively. A potential cut off nmay be around 200. The com putation of
the nean DFlarea for the area between 148 and 463 bp results in 19382 and
449 for non diseased/ healthy controls and the breast cancer pool,
respectively. This re sults denonstrates a significantly inproved

di scrim nation/di agnosis of cancer (e.g. netastatic breast cancer) when
conpared to nethods known in the prior art. Additional inprovenment nay be
generated by the inclusion of characteristic anplicon ratios. As observed
in Figure 1A the slope of the non diseased/ healthy control curve between
anplicon 148 and 463 bp decreases faster then for netastatic breast cancer.
A nodification of equation [4] may lead to equation [4.1]: DFlarea = Area(l
48-463) x F(B)ynorm F(C) normx F(B )norm F(A) normx F(B") normi F(C) norm
[4.1]] A=LINEL-B B = LINEL-D B = LINE1-C B" = LINEL-E C = LINELl-F
Furthernore, by using equation [4.1] the nmean DFlarea is conputed to be
6322 and 855 for non diseased/ healthy controls and the breast cancer pool,
respectively. A cut offfor the DFlarea around 150 for di agnosing
(metastatic) breast cancer is suggested. The inclusion of curve
characteristics for the diseased group stepw se i nproves the power of

di scrimnation of the two cohorts. As conpared to the reported two-fragnent
based analy sis using the Alu-fragnment ratio of 247 bp/ 115 bp (Unetani, N.
et al., 2006, din Chem 52(6): 1062-9) results in a significant difference
(healthy control = 0.460.12 vs. 0.65 for breast cancer pool) but |acks

di agnostic usability.



The advantage of analysing five DNA fragnents in the range of 149 bp to 463
bp clearly indicates the superiority over two, three and four fragnents.
Such fivewDNMo11eEag ment anal ysis represents a signifi caot/EpopwesasENt 1N
cancer diagnosis, especially in clinigal situations of mninmal residual

di sease, early diagnosis and early recurrence detec tion. Exanple 3 :

Di agnosi s_of hepatocel | ul ar carci noma by DNA-fragnmentation anal ysis. The
DNA fragr@ﬁ'ﬂ&ion pattern of patients with liver cirrhosis (at-risk
patients) and patlent with HCC is recorded as indicated in Exanple 1).
LINEL 1 dgrmen?Smeingl of fiapeesiedl enoerscamersimubs sisps Eee Tabl e 2).

normal i zed, anga)pl QetePflini D@@ tﬁugureﬁgné?éntatﬁingp@ter@ &h@w.t.ae%léjﬁeﬁtsczﬁnﬁum
different curve of t he frae%nent ation qoatte ients as_com

pared to at risk p&PPLAERESIRPIREFIRE bl fr%meréﬁpf ﬁ%é‘? é&) fh&r 2Padelluig he

di agnesi s of HCC meymbpr ishhetmeth Hpaticee slished@dltbaaldNbarfcergnent ati on pattern
in the indicated range of 148 to 783 bp, but at |east between 148 and 463

bp aﬂd _Cormaa ; $N wbﬁmbaﬁrkgﬁtrw\lemaqa@mb?fﬁh@ﬂ DﬁaAfﬂémeddtemfm@mri @fébs(a\)\/ivhfhfb:_l\(/:gr
cirrhosis and/or chronic hepatitis e ra nta attern o

Datfents diTters mONA KRGRFRATRALET ool AEM IR A DB and
463 bp. Conput ati oRuéringftonh 8ar¥f,f or med accordi ng to equation [1], [2] and

[4.1]. In order to optim ze the LINE1 pattern defining the difference
bet ween pati enfc)andewenining agdlkosipoivstil DNGhBagmestsSwhitlvidry difstestRaigi éX-City;

t he conputation of the fra ntalo i ndex fo cu es . .on the re

bt weln' 148 and 468 BE ThieTaD Bl P S HaPPOPAGILON CRRPaEST Be ar ea
under the curve of rétbenBOcamplel i ncreases from2 to 5 LINEL fragnents (see
Table 4), in addition the 95% confidence interval between patient and

control gmeups ter levdlef trer DNApagalcat, iflsabstdntalg d&fetériﬂlﬁbn’fthamnhShafefer-
i npl enmented (see herefore th a OIBS _NDr e cl ear
cUt ¢ G5 SETEgnDSE RIS AL SipgTose gt R o PR S UM B CeP e agnost |

assay potential cut offs may be defined between the two nonover | appi ng
confidence intervals (i.e. 0.9 and 196.0 for the 4 and 5 fragnent based
test,15r eSZpectTheehgt)wod dteosding tonclainpossiditie tieoDNAT@agiheatudios phttagriereprdased

t est (see Sé)r S| nce t he confidence intervals are overl apping. A RCC

pl ot (Altﬁﬁ sBI and, J.M, 1994, Diagnostic tests 3: recei ver oper
ating characteristic pI ots, BMJ 309 188; Zweig, MH and Carrpbell ,

1993, CllnCh 4 561-7 erfor .S re.3 rder to
e PR RN R eeﬁweon o fa
feto pr ot&@lemd( Wbp,athals;esbsd frahmenbisciad @ngstetdae 200 a:gdc&ﬁOsbmfthé«Eﬁ:rd The
area und ROC pl ot AFP 1S catestht a

o 7 ag et B pl s badberd b adlon e D drbBiet £ R futwidafemon
many LI NBDOfand @6 bpsandrtiee fiffreftagnsere isTiald rendg betdlesn 4D§ td)ﬁOO .ot anal ysi s
(Figure 4) the differentiation of cancer (i.e. HCC) and at-risk patients
(i.e. cir hos‘ﬁr&)métyod)blécdrdlagtreamaoftdahns paos Bewheraimathy sepetithecelemsniobvi ous.
Overall, th i on f HCC pat i differs significantly from
t he con th%(I:ggjﬁgﬁ gfﬁ ?t”é‘?n?‘é‘ sCl?P?’g?ﬁ Lﬁ]hﬁlﬁ iver cirrhosis (see Figure
2). The superiority of the DNA fragnent atl on pattern analysis as diagnostic

tool as conpared to AFP anal 5| s, and t f ragnment
anal vai s & o cingapeof acsfiRe Kord o iimh dinsrEhSBRIFS el B ybpafl e

possi bi | iILINEt to conpute a DFlI based on the DNA fragnments anal ysis. An
optimal algorithmmay represent the differences (i.e. sign and nmagnitude)
and the changes (i.e. infliction point) of the slope of the DNA

f ragnment &t i omMheahéthot abgordiogtn myngf cigps dpo Baweerbmatgerbndy flad isddo@hde-

differences of the relative fragne ener qgquation [ 3]
Cequat + oftanesha o Gire Galr b S sl 1t 5 n@Pi SBERALIEN Ta1 “For 2 and 3
DNA finagnent s, respectlvely) and the equations [4] and [4.1] are given as
exanpl es for uch algorithns., To expand.the use d nostic test for
i aghos g e e Bheaiiitq afe &R 4ir R el er e MR ERRI Tt °C or 5
t he DNA ﬁmagnentation pattern in these groups is recorded and anal ysed as
indicated in Exanple 1 and 2. In principal, the same LINE1l fragnents as
used for the diagnosing HCC in at risk patents suffering fromliver
cirrhosis may be used for diagnosing HCC in at risk patients suffering from
chronic hepatitis C or B.Table 4 : Conparing 2, 3, 4 and 5 LINE1l fragnent
based HCC di agnosis. Four and five fragnment based di agnostic nmethods are
superior to two and three fragnent based nethods as indicated by the

i ncrease of the area under the ROC plot. No. of LINE1L am Area under DF

DFI LINEL1 f rag plicon size curve of ROC nments (bp) Equati on used (nean

SD) (nedlan) plot Rati o of 249/148 148 249 0.480.1 1 0.46 0.820.09
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intervals of the two patient groups. The observed difference is of
advantage for the definition of the cut off value. The DFl is conputed as

i ndi cat edwonoibabae4. HCC Liver cirrhosis No. of DFl DrFipcicieekdiofosagz " 95%
confidence " 95% confinents (nean SDjginterval (nmean SD) dence interval 2
0.480.1 1 0. 42 - 0.54 0.360.1 1 0.29 - 0.43 3 0.360.29 0.21 - 0.51 0.150.1
1 0.08 - 0.22 4 0.590.92 0.12 - 1.06 0.0360.031 0.02 - 0.06 5 351 255 219.9
- 482.1 P11, 5w methad agoording jo Mrﬁﬂ”@sﬂ to 7Ré‘f‘%f6§‘e°36f3%fd%‘§frsbr8f53tn‘éq @t atic
col on camggy, hﬁkﬁgwm@r@gaeﬁk@kngmcgnaIysrs The DNA fragnmentation pattern
of heal t hy donors (n=10), patients with nmetastatic col on cancer undergoi ng
liver resection (n=33) as well as of aftercare patients with col on cancer
(n=28) are renRHH§ ascdriifly €BLofi dhiry e Bewhdrein vbNEhchbF B@RTNFad t h
anplicon I ength between 148 and 783 bp (see Table 2) are quantified by real
ti me PCRSEAIIRR ez 6/NCcepl otted and finally a DNA fragnentation index (DFI)
is conputed. The serum derived DNA fragnentation pattern of healthy donors
is conpared with the serunfderrve DNA fragmentation pattern of col on

car ci nomd Opatfihérpethad apepsding 1 apvedftclampnd t%gr Wf‘%re&"rfd'”&ﬂrf’f'\éﬁfé?ﬁf‘c%l'f bR
stages: (ockldlaPe&drtigbing. W th |iver netastasis undergoing |iver resection -
time point of blood drawing: |iver surgery (named group 1) (2) aftercare
patients with colorectal carcinoma - time point of blood drawing be fore

surgepy an, ConeRsthat biv@ohit@mgnmRBgresd of hecesh \HPisdREA S aSiatichNRAngFRHP 2)
In Figure 1C the DNA fragnentatron pattern of non di seased/ healthy controls

versus g8l 8nddegdipder aaeer ireajment camrsisingdbe 8RS Ol ffer significantly. A

maxi mum at aroymnd 3erhpirgng mlf%mw.oﬁfpaﬁl@lﬁq Bf a@eﬁmes eleBRO® of Rauti 600
bp are domnating the f rag nentatronlgatter cancer ﬁatrents see

Figure 1C). The DNACFY Qﬁﬂ%%teé’ﬁsdﬁteﬁétyt for fofg"ﬁ?rtt%PE%Q b PR PR

with significantl ysbr‘ﬂ%rrsdlét@@%nhﬁéG'rﬂihrtbr%d%ﬂ@htfw thdéhddthrebtragHiENt At i on
pattern curve |n a way that the maxi mum at - nd|&ars reduced to _a_ weak

shoullder (see Mlgufe@mPasing HiPhfviraomeriaen P?U%r groiapd inpteg; (@) Wi & unour
recurrence based opNANag rﬁé\ﬂamt;&etﬂeﬂnntwsortt@r takpletidtfatBiNfof the FBMeahdion
pattern between 148 and 463 into account in order to accunul ate the

di ff erences betmeeH'Pﬁ@x¥%Bt@gV?§Wﬁ§ The DNA fragnentation index (DFl) is

conmput ed for baggh @@té?ﬁr@rﬂ?@fev@f@”@&d INA G ageisatd anidrdark] difféesindyrgl y a
DFI threshold for disease free subjects, based on the non drseased/healthy

control group, is @HSSREtRYS %a"élﬁlﬁr%%'?f?éjtfé?@ themoniorse tregtedpptigal cem

readyoi ndi cate a r b6 theldvntldpsarbi®t in Figure 6 conpares the DFI
up_1l patients_ and 2 patients and non

(equation [4.1 grou

i Seasedmiesiotle 8 '@o‘?ftqf SeeDNAdtagments, HRbsRBLA (e aspivetaYal §f fe At ed
fromt hefn@afetnwnqraatcbﬁ{roggm@e mhﬂ;a@é)ssmrar/ﬂrb @brfaeerﬁn@ﬁtcab@ abhahdetdral |y
significant. In both clinical situations the sensitjvity and Eecrfrcrty of

the met hd@nFed S18ge( Ikee gy BicedstagdsiBhs monfiesd ralisp than 'Wd‘iecfé’f‘ Ok $34RPIE he

devel opedsdmbi i HeaPRIOMticAt, ®r Kt MBRAItRH paBewas IR tEPé feskire®onsk O
carcinoma, breast, cancer, prostate cancer, lung cancer etc.) for relapse

di agrdsi $19'R r&PARSIVE Ip the GRRGRS €3S tdi agno sis. This nethod may al so be

used as a surrogate mar ker of tunour response to newtreatnents. As shown
al ready in t he di agnosti c petho | so be used as a marker
for diagrigsi ﬁ@fm%thﬁf’ PREAYING heaim ”rWBe@ti‘p‘gPRS% ?99'8?“?%‘ PRl ISTeRgment
analysrssbmeum¢5ﬁﬁ@mbm§ Table 6. In Table 6 a two fragnent based i ndex

(Uretani et al. 2006, J. din. Oncol. 24 (26): 4270-6) is compared with
the five fragnment based DFI according to equation [4.1]. The indices for

ar guno chaod mes rﬁ'étﬁ@cﬁé&ﬁ{rd]ﬁg”i:td gbflncq)ﬁtvf/fﬁér@nalg@frﬁ‘s@ffﬁ%ih@ﬂ igfa frérf’g%ljﬂefwéé'fﬁd;'ir ea

under 0 estli e conmpari n | Sease on sease

hoat ¢ hy. B8rTT§0 b iberaRn S SRATENG L ISR 2Dy 2220 Pt BRABE 1 hat

the fi verfa@a@ﬁe@tn bagee tﬂﬁxﬁ@éﬁ 240uhsl 26EHY, ithey fopath rnegfnsnewna eaidel t%;wééffﬁn
roup ar e

tested i S t he_hl ood sanpl es of the pati

obt ai ned 83§§%p@§§§h% fregm‘r'tf In3sgRgs Peiwese 49§ gﬁ%@ treatmnent).
As al ready shown in el ection_of strong cut off val yes is

i nproved By t ’f‘f’%f' P‘é“g?r’i@ﬁ@ is %%Ys@d??aé@%é} 43 d’tﬁl?%%ff‘éfda tepetiius-clerpenté- or
four skr agmert -dIREEGr BFRAYMEINe mebioeygene GUMPRNIANG the diagnostic power of a
five- vs. a two- DNA -fragment- based assay. Patient group Nunber of DNA
anplicon Equation for in Area under DNA f rag sizes (bp) dex cal cul ation
ROC plot nents Goup 2 vs. 2 148, 249 Unetani et al. 0.780.07 Healthy 2006
Goup 2 vs. 5 148, 204, 249, 4.1 1 Healthy 321 , 463 Exanple 5 :
Surrogating therapy response of cancer treatnment by DNA fragnentation

anal ysis. The serum derived DNA fragnentation pattern of a cancer patient
before and at the end of an antr-cancer treatnent |s recorded |n

o - N o o, o, " o RN I A



interpreted as stable disease. A clinical validation of the use of the
DNA-fragnentation i ndex as a surrogate for treatnent response can be

obt ai ned Wy 2fweriensr el ati on of the DNA-fragnmentati on i ndex/mperionssis2
classification with the clinical outcggye and/or with tu nour-inaging
data.C ainms 1. A nethod of diagnosis of cancer, conprising the steps of:
(a) determning a DNA fragnentation pattern of repetitive elenents or nulti
copy gends: r peaBethPaceyding fany ¢hciimedt 40 & ereiB tptersitiverflemesds f1 uid
sanple i sqimfed froma patient suspected to have cancer, (b) conparing the
DNA fragnmentation pattern determined in step (a) with a DNA fragnentati on
pattern in a reference sanple isolated froma patient not suffering from

cancer, (16) Oeicah&hbl BEcordihgYEhnyodt chang 1PN 6 naiBIRtiSe MEUYUiREDlood,
differentially expressed in the sanple isolated fromthe diagnosed patient

conpar ed SEB!M-IASTE JFRHAONE MATY: PRRePed! Huidner ¢esclip! ind! iWidpNA f r agnent s,
if substantially different fromthe level in the refer ence sanple,
i ndi cates _that the diagnosed patient is |likely to be suffering from cancer.
2. The méthod h&cBeihad AECArdNg i af Clalier &ith 16.HEarRiA e BRAVEIMIGFiISEAIMp &t t er n
is reprepiRpied by 5 fragnents. 3. The nethod according to claim2, wherein
the first fragnent is in a range between 80 and 160 bp, the second fragnent
is in a range between 200 and 220 bp, the third fragnent is in a range
bet wagn 240 amé M&fodBecdriifg toaryt & ddiRgend 17 Swidiein chAgdes Rt Reast300 and
380 bp and the fifth fragnent is in a range between 400 to 500 bp. 4. The
met hod aceBPdiUAg RBStaiey OGF1aR|04 ARG CaRFes, “wherein the repetitive el ement is
LINEL , SINE1l or LTR and the nulti copy gene is 111 RNA. 5. The net hod
accordinq to_any of clains 1 to 4, wherein the regetitive el ement is LINEL
6. The 'Set N3 Beiber areryding tapRy dreldmail hdo 18 tyhaseininra@nRetin e had2Nd ui d
IS b|00d6e§@Kb$ﬂM@pb@ﬁﬁﬂ, urine, bone marrow, peritoneal fluid, or cerebra
spinal fluid. 7. The nethod according to any of clainms 1 to 6, wherein the
body fluid is serumor plasma. 8. The nethod according to any of clainms 1 to
7, Wher ei2p. camMeahethsd btdtRding &Y @a5df.cli@b aM to H9Ngherdih @FikRinEliveP¥aiderls OF
gastric cancer. 9. The nethod according to any of clains 1 to 8, wherein
i ver cam€BRIOFRIUGKICREINPMhd secondary Iiver cancer. 10. The met hod
according to any of clains 1 to 9, wherein primary |liver cancer is hepa
tocel lul ar carcinoma. 11. A nethod of nonitoring progress or recess of
di sease in a patient suffering fromcancer and bei ng under cancer treatnent
conprising the steps of: (a) determining a DNA fragnentation pattern of
repetitive elenents or nulti copy genes represented by 4 to 6 fragnments of
80 to 500 bp in a body fluid sanple isolated fromthe nonitored patient at
the end of treatnent, (b) conparing the DNA fragnentation pattern
determined in step (a) with a DNA fragnentation pattern in a control sanple
isolated fromthe sanme indi vidual before the treatnent, (c) determning a
| evel of said DNA fragnents which are differentially ex pressed in the
sanple isolated fromthe nonitored treated patient conpared to the contro
sanpl e, wherein the |l evel of the DNA fragnents, if substantially different
fromthe |l evel of the DNA fragments in the control sanple, indicates that
the cancer is likely to be at a nore ad vanced stage or | ess advanced stage
in the nonitored patient than in the control sanple isolated fromthe sane
patient, or the nonitored patient is likely to be |ess responsive or nore
responsive to the cancer treatnent. 12. The nethod according to claim 11
wherein the DNA fragnentation pattern is repre sented by 5 fragnents. 13
The met hod according to claim 12, wherein the first fragnent is in a range
bet ween 80 and 160 bp, the second fragnent is in a range between 200 and
220 bp, the third fragnent is in a range between 240 and 260 bp, the fourth
fragnent is in a range between 300 and 380 bp and the fifth fragnment is in
a range between 400 and 500 bp. 14. The nethod according to any of clains
11 to 13, wherein the repetitive element is LINEL , SINE1l or LTR and the
multi copy gene is U1l RNA 15. The nethod according to any of clains 11 to
14, wherein the repetitive elenent is LINEL . 16. The nethod according to
any of clains 11 to 15, wherein the body fluid is blood, serum plasng,
urine, bone marrow, peritoneal fluid, or cerebral spinal fluid. 17. The
nmet hod according to any of clains 11 to 16, wherein the body fluid is serum
or plasma. 18. The nethod according to any of clainms 11 to 17, wherein
cancer is liver, breast, colon, lung, prostate, ovarian or gastric cancer.
19. The method according to any of clainms 11 to 18, wherein liver cancer is
primary and secondary |iver cancer. 20. The nethod according to any of
claims 11 to 19, wherein primary liver cancer is hepatocellular carcinona.



