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predi ction of the hematopoletic recovery, neutropenic fever, and
antimcrobial treatnent foll ow ng high-dose cytotoxic chenotherapy qu
present invention relates to a nethod for determ ning the henatopoﬁ thA8 2006
cytocapacity of a subject conprising the steps of (a) determ ning the anpount
of | eukocytes present in a blood sanple obtained froma subject, wherein
sai d subj ewiooz®assbeen subjected to adm nistration, ofp@Ehghe dose of

G CSF and has been maintained for a tine sufficient to allow nobilization
or release of the | eukocytes from hematopoietic production and storage
tissues and sites of margination into the blood; and (b) determning the
henmat opoi eti ¢ cytocapacity by assessing the amount of |eukocytes determ ned
in step (a) with the amount of |eukocytes which have been nobilized or

rel eased i ' ' ' . ' Is selected from
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di sor deneufropeaiznipiver; ahd antindoobial tredtmeéritifoliowing digis-dosé oytataoxic chenot her apy
and/ or, hematopoietic cell trﬁnsHh%ntatio'n, (1i) an intermediate risk for a
di sease, disorder or conpli cSP¢BRNGEUNCi ated with hi gh-dose cytotoxic

chenot herapy and/or hematopoletic cell transplantation or (iii) a lowrisk
for a disease, disorder or conplication associated with high-dose cytotoxic
chenot herapy and/or henmatopoietic cell transplantation. The present
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from the group conslsting of subjects having (i} a high risk for a disease, disorder or

complication associated with high-dose cytotoxic chemotherapy and/or,

hematopoietic cell transplantation, (i) an intermediate risk for a diseass, disorder or

complication associated with high-dose cytoloxic chemotherapy and/or

“hematopoietic cell transplantation or (i} a low risk for a disease, disorder or

complication associated with high-dose cytotoxic chemotherapy and/or

hematopoietic cell transplantation. The present invention also relates to a method for

selecting a sultable antimicrobial prophylaxis or therapy, a suitable prophylaxis or

-therapy for neutropenic fever, a suitable amount of CD34" cells for transplantation, a

suitable amount of a hematopoietic grth factor for a subject or a suitable level of

supportive care. Finally, encompassed by the present invention is the use of

leukocytes obtained from a subject for the preparation of a diagnostic composition

for dlagnosing a susceptibility for a disease, disorder or complication associated with

high-dose cytotoxic therapy and/or hematopoietic cell transplantation in said subject,

wherein said subject has been subjected to administration of a single dose of G-CSF

and has been maintained for a time sufficient to allow mobilization or relsase of the

leukocytes from hematopoietic production and storage tissues and sites of



The nyel osuppressi on and hemat opoi eti c recovery after cytotoxic chenotherapy
for malignancies is the major determ nator of the treatnent-rel ated
nmorbidity and nortality (Bodey 1966; Link 1994). The transplantation, CHMQMDE
aut ol ogous hemat opoi etic stem and progenitor cells harvested from bone
marrow or the peripheral blood can rescue the host henatop0|et|c functions
after hi ghwiveesizber apy. Hi gh-dose therapy showed favg _@ Sease contr ol
and survival in patients with |ynphoga or multiple 8 i p 1995;
Attal 1996; Barlogie 1997; Lenhoff 2000). The use of nnblllzed peripheral

bl ood st r%%rhﬁtc‘tﬁgﬁf&h has al nost conpletely replaced the use of

aut ol ogou@ one marrow as a graft because of a faster engraftment (Beyer
1995; Schmtz 1996). The CD34+ ceII nunber in the PBSC graft is a marker for
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Bolwell 1997).

Neutropenia after high-dose therapy usually is short with the use of mobilized

PBSCs, yet it s severe for some days. The majority of patients develop neutropenic

fever indicating infection (Kolbe 1997; Reich 2001). The dlinical course of infection is

variable and in a proportion of the patients complications can become life-

threatening.

Granulbcyte colony-stimulating factor (G-CSF) is a hematopoietic growth factor

specific for neutrophil production and function. It increases the proliferation rate of

neutrophil progenitor cells in the bone mamow and accelerates the neutrophil

maturation (Lord 1989). The major applications of G-CSF today are to reduce the

risk of neutropenic fever and to mobilize PBSCs (Ozer 2000).

A risk assessment for a myelosuppressed subject, if possible, could be used to

define different levels of supporiive care, to stratify the application and dose of

hematopoietic growth factors and intensity and duration of anfimicrobial prophytaxis

and therapy.

Thus, the technical problem underlying the present invention is fo provide means



hemat opoi etic cell transplantati on whereby the aforenmenti oned undesirable
side effects are to be avoided, aneliorated or treated adequately. The

t echni cal probl emunderlying the present invention is solved by the 24 MAR 2006
enbodi nents characterized in the clains. Accordingly, the present invention
relates to a nethod for determning the henatopoietic cytocapacity of a
subj ect conpsésmeig the steps of. (a) determining the ag&unt of | eukocytes
present in a blood sanple obtained froma subject, HEP3 Y5y subj ect has
been subjected to adm nistration of a single dose of G CSF and has been

mai nt ai uffi.cie al l ow .nmobil i Q rel ease of the
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ma{gi nadisoruersrdmombh:aﬁbnmhsoaatéd(\hm lﬂﬁt—eass:u dyim@d? Hﬁﬁdg@tﬁﬂ'@pp@ngb'rc : (a)
cyt ocapeci as sin e eukocyt es dete ned,in step (a
ot n oot foF Tangtrtdonaneby die. ATERRIRER PRSI, 8 ased | n o
cont r ol gffedld 6 to M@Q\Fc@ddﬂ ﬁmbﬁbrﬁﬁﬂfdﬂéatéuﬁﬂ&fﬂatélﬁ sel ected fromthe group

consi sting of subjects havin gh risk Tor a disease, disorder or

conpl i cHig dachnicabcprable vﬁﬂdﬁﬁ!‘iﬂ@hﬂ'&os%eﬁ?m on¥gntien ishesebiededXpyheind/ or
hemat opgh @dnﬁer&?bhar&&t@ﬁfd&':ﬁmea&él% (ii) an internmediate risk for a
e

di sease, disorder or conplication associated with high-dose cytotoxic
chenot herapy and/ or hematopoietic cell transplantation or (iii) a low risk

for 2 gty IR0 Rkl iR | AR 2 AEB T b Balingly dgpe CYt ot oxi

chenDtherap opol etic ce ransplantati on or a~ ‘susceptibility
t her ef d'remdtcnpanatmcym&monpdfmammmtmmpnslmgmlelstapsmfl on relates to the above

met hod erei,n _i.n. ep.(b he contr bj e | t.hy subject In a
Furt her8hr cfePrufing o8 itk of FuGREe Anshtt Brs bided SrdlS rbledd's) car r 1 oo
out bé co%&bmmbwct tv#lﬁréueséﬁd@ubjectma@bﬁtan sdﬁjéaémm&zﬂnihmraﬁapof(a) with a |
stored nunber or,ran t e nunber con ect or contro
subj ect s, whihgif dose © ?"'ééagﬁ Hﬁ'@a e?"(%ﬁqbtﬂ@ﬁ‘lj E‘UBJSHB{“ jf %{W‘f her, it is
envi saged bbhobfﬂ@atiéh&fr&@leasé‘hsﬁmb' leﬁkdcplats fitoth ﬁérﬁ@tob&bﬂé Bydasiomandf

| eukocytes is present in a blood sanple fromthe control subject in which

said 2 4 mﬁomélsmwﬁém@seammpﬁmwm9'095@ been mobilized or rel eased.
PCT/ Epgé)( 0388l hﬁgt%”herhﬁaa&ewc%b&pa%w nyaﬁééés&)i%t!h%f &ndultOoft val ue whi ch

is predictive for “diagnosis, nhosi's and"treat of di seases, disorders
or conpl i caleulserytes detenmned in step (a ()J with the amount of feukocytes which have

been mobilized or released in a control subject wherein said control subject is
selected from the group consisting of subjects having (i) a high risk for a
disease, disorder or complication associated with high-dose cytotoxic
chemotherapy and/or hematopoietic cell transplantation, (i} an intermediate
risk for a disease, disorder or complication associated with high-dose
cytotoxic chemotherapy and/or hematopoietic cell transplantation or (jii) a low
risk for a disease, disorder or complication associated with high-dose
cytotoxic chemotherapy and/or hematopoietic cell transplantation or a
susceptibility therefor.

In one preferred embodiment, the invention relates to the above method wherein in
step (b), the contro! subject is a healthy subjeét. |h a further preferred embodiment of
the invention, the assessment Is carried out by comparison of the leukocyte number
determined in step (a) with a stored number or range of leukocyte numbers of a
control subject or control subjects, which is {are) preferably (a) healthy subject(s).

Further, it Is envisaged by the present invention that in step (b) the amount of
leukocytes is present in a blood sample from the contral subject in which said



associated wth high-dose cytotoxic chenotherapy and/ or henmat opol etic cel
transpl antation. Said value can be determ ned as described bel ow and_in the
acconpani ed Exanples, It represents the | eukocytes which are i nduced R t2608
adm nistration of a single dose of GCSF in a subject after cytotoxic

t herapi es, such as high-dose chenot herapy. The hematopoietic cytocapacity
expresses tWwosdoggect of the induced | eukocyte peaks og ﬁﬁ ﬁ}'ve scal e
and/ or categorization. The hematopojetic cytocapacity ﬁ§§ %% cul at ed by
categorizing the distribution of the |eukocyte peaks into < 25. percentile,
> 25. pergcentile, < 50 rcentile 50. percentile, < 75. percentile and
> 75. p@ have B?mh#?gﬁﬁ§f Fﬁ%?# into relative values with respect to
the nedian of the distribution which can be set as 1.0; see also

acconpa n Ies The term"| eukocytes” enco asses and
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term "aggs Plaﬁfa'h?lg | 88id Galud'SBH B@ro%Fé?mfrPeHeé§ &chﬁﬁh 5&%{\1@@3 urg‘?ﬁﬁs of

adm ni stration r a protein or polypeptide, nodes of
adni ni saccampamied drHampies. i1t represantsy thealeukeaytasuwhich care indvdedi due 40 on of

G CSF. t on with
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separ at mhlghdosmcmmmmmpy c'ﬁlm:)bernatopmetlc Hymapacim éxpre;ssag lthee nlmm‘l means t hat
G CSF i |st a. defi ti nt erva to.t termnatlon of
Ehe henth BRonBic”lEhiadus Fenks b (FRistE, SodiR, andldy Bitebetizalidhr T8 oo of

medi cal hénigtapoietiel cytovapicigmay be sgitulatbd by categbrifipER distribltipmesfamei etic growt h

factor or, anti m ob al % eat nen| to he sub ect. wever  sai t erm does
not necBYEsyR 99 q'U°r§ alPereg oHPSPea B i 3Q-chereetiie e Sat her t he
si ngl e gkt <G753$er§@rﬂu@bﬁ@ >bw5 agméﬁtwet %T@tréﬁhfénﬁié%@'lntﬁtr@ﬁﬁve
|ndependentl . The ingle d to be adm nistered in accordance

with the Lr?étvwﬁureépeqtﬁe thEF ﬁ\P@*ﬂ“l ﬁh?rﬂistrﬁ@t' whiehgandhesetas {.Agsedr after

Cyt ot Oxjigy SRBRPBNyInGERRHIEL! Y. the said 2 4 MAC 2006 WO 03/ 081238 5
PCT/ EPO3/ 0305@& n #3 cﬁ;e is adm ni stered after cytotoxic therapy has been

gi ven. TPagnitamet 7 Iamkc@nte t encempessed 33 napde TolYepbpcdegsmranuaaytescyt ot oxi ¢
t her apyeh§intBHALE " ARANdpRike! BIRIEAIES, monocytes and macrophages as well as

precursors thereof or celis which are derived therefrom.

The term “subject’ as used in accordance with this invention relates to animals,
preferably to vertebrates, and humans.

The term ‘“administration” as used herein refers to all suitable modes of
administration for a protein or polypeptide, such as G-CSF. Such modes of
adminisiration comprise intravenous and subcutaneous administration of G-CSF.
Moreover, the substance can be administered in combination with other substances
either in a common pharmaceuti&ai'composition or as separated pharmacautical
compositions. .

The term “a single dose” means that G-CSF is administered a defined time Interval
prior fo the detsrmination of the hematopoietic cytocapaéify fo the patient and to
further steps of medical treatment, such as transplantation of PBSCs or
hematopoietic growth factor or antimicrobial freatment to the subject. However, sald
term does not necessarily require that G-CSF is only administered once, rather the
single dose of G-CSF can also be administered in several steps independently. The
single dose of G-CSF to be administered in accordance with the method of the
invention may be given before, during, or after cytotoxic therapy. Preferably, the said



where the course of such cytotoxic therapy conprises several adm nistrations
of the therapeutic agent(s) for such cytotoxic therapy, so that the said
single dose of G CSF is adninistered when a first adm nistration of]aNdpsgy
of a therapeutic agent for such cytotoxic therapy has been adm ni stered,
but before the |l ast dose of the sane or another therapeutic agent for such
cyt ot oxi c tweexgrihas been administered.. More prefergbr¥pymasgl tinme period
is In the range of about | to about 820 hours. Still nore prefserably, sai d
time period is about 1 hour, about 2 hours, about 6 hours, about 10 hours,

bout 12 abiihi . l?é&hr ) dﬁ-ﬁ@ di t of
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75. Per&ejit i ﬁeur@,rab%ut){@ﬁédr?,rdﬁéht]%‘gnd?%@rétﬂu@‘i&ﬁ@u%?' ues W th respect to the

medi an of the distribution whic e set as 1. see al so acconpanyi ng
exanples. Further, the term"a single dose" may thus also nean that G CSF
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the leukocytes which are induced due to administration of a single dose of G-CSF in

a subject. The hematopoietic cytocapacity expresses the impact of the induced

leukocyte psaks on a relative scale. The hematopoielic cytocapacity may be

calculated by categorizing the distribution of the leukocyte peaks info < 25.

percentile, > 25, percentile, < 50. percentile, > 50. percentils, < 75. percentile and >

75. percentile, or a transformation into relative values with respect {o the median of

the distribution which can be set as 1.0; see also accompanying exampies. Further,

the term “a single dose” may thus also mean that G-CSF is administered a defined

time interval prior to the determination of the hematopoigtic cytocapacity to the

subject independently of further steps of medical treatment, such as hematopoietic

growth factor or antimicrobial freatment or hematopoistic transplantation to the

subject. Said term does not necessarily require that G-CSF is only administered

once, rather the single dose of G-CSF can also be administered in several steps.

The single dose of G-CSF to be administered in accordance with the method of the

invention may be given independently of cytotoxic therapy, and/or without any

cytotoxic therapy.



granul ocyte-colony stimulating factor as described in Filgrastim (r-nmetHu

G CSF) in clinical practice, Eds. CGeorge Mdirstyn, Second Edition 1998,
Marcel Dekker Inc. New York; Kubota 1990; Asano 1991; Welte 1996. TheMAR 2005
ternms pol ypepti de and protein are used synonynously herein. Preferably,
said G CSF proteins or polypeptides have an am no acid sequence of at | east
t he mat ur e wegwense of G CSF as shown in Genbank acce;&,gﬂ)s}ag]gper CAA27291
(SEQ ID No: 1) or CAA27290 (SEQ ID do: 2), wherein am no acl lto
correspond to the signal sequence and am no acids 31 to 207 correspond to
the mature pol ypeptide responsible for the biological activity of G CSF.
Moreover, the am no acid sequence as shown in Genbank accessi on nunber
CAA0133The( BEG "GCECBI: refyrs to palfpdlitias @r prat&rhading\the diplogicaloactivity espond to the

Comror are R B ool EEE R brsBbe In Plitai Fmaylo-SRE RS oo™ *'°

pol ypeptiindespactice; Edei Georgbdﬂbdaqmmeeondeﬂdumassa niheelbakker Mig¢,] ant s havi ng

or T endiew olarofohea ol astng T8k WeBSo1088, The e soypeRtdecind 370 ar
| east R}8fdrorarat ude@a%Yncﬂ%%duglgnhél‘éﬂi P@faaMy,orsaudofG CBF pfaeiRgESE | oned

sequences. In a referred enbodi nent of I nvention, a G CSF vari ant
havi ng WeBFdQSH@Wﬁ'q%rEWEe@'dpﬁﬁHeﬂ%of at 'Eﬁﬁ@@ﬂ!ﬁb‘irﬁé@%@“@s@@ Al so, a
nmodi fi ug AEBY, a fyhet he teachi ngs
of EPO4 963 an QL F sossnﬁ‘eﬁg@eﬁr emz%ﬂﬁggﬁdl 'r?:g"gémo da'Ince with the

pr esentCWé-’ﬁﬂl(SﬁQ IBr Mo eZ)ath?reln lerw mse‘d:ltﬂ 3P opprespamdstoribe isiggal he

bi ol ogi t gt o) F e ragment s of
G CSF héééglh?l'gc%t bdlng %g%céca@i gjc O?\?'P [ %@F&g?&é @g}{& malypé }S@E%Ih Ofabove are
al so errequmamwdr the bicicgical acthétywaf GRCBR eMombard thef arhine acidrsegeericei nvent i on.

G oo (5 JRpUn oDbeidl HBies5tn JoBRfcrnb B BEQ. BE N8 o BrcAhaldlly O the
pr esent(SEQVIENNDO4) dlsecorrsspond o tHeamatareoG-C$R pdirpemﬂenThma@dn:&l@SF proteins,
a1 ontes GRS Samorl SRR comurerea AplRR avd 658 TesRIeeEp Htlgnent s

t her eofpefdw. t ey @osn?ow tid@eeaﬂ@ﬁﬁ@iﬁs V\fmrtﬁ&mzzw aﬁ:dﬁq:rasyeﬂoléémn proteins
which are not relate sai d fusion

ant
pr ot ei (YSNRRLS bayipg ay Aming a%éeqﬂea%yh@avs ﬂd?‘ﬁ' 79%th leggt 8@/@#',3?% erred to
her ei n.gs¥heyt HHa%FQ@i% éﬂ¥§ﬂt92%' ﬁﬁ@é&%&%s 8FleadtIBR | dt |§é¢l badpl 8t legétem cal

nodi ficatl ons forementi oned proteins and pol ypeptides 1ike 2 4 MAR
2006 V\@B@gpogueggt %%m@pglgmgna of the aforementxoned sequences. In a

preferred embodiment of the invention, a G-CSF varant having any of the
sequences provided in EP0459630 may be used. Also, a modified sequence of G-
CSF may be prepared in accordance with the teachings of EP0459630, and the G-
CSF so prepared may be used in accordance with the present invention, Preferably,
said molecular variants having the biological activities of G-CSF as described above.
Moreover, fragments of G-CSF having the biological activities of G-CSF as
described above, are also encompassed in accordance with the method of the
_ present invention. Those fragments may comprise N- and C-terminal deletions of the
mature G-CSF polypeptides. Finally, also within the scope of the method of the
present invention are fusion protsins of the aforementioned G-CSF protelns,
molecular variants or fragments thereof. Said fusion proteins comprise in addition to
" the said G-CSF proteins, molecular variants or fragments thereof further amino acid
sequences which can be derived from proteins which are not related to G-CSF, such
as antibodies. However, said fusion proteins have to exhibit the biological activities
of G-CSF referred to herein. The present invention encompasses also all suitable
chemical modifications of the aforementioned proteins and polypeptides like



pegyl ati on. The process of pegylation is known to the person of skill in the
art. US 6,166,183 teaches a pegylated human G CSF, its production and uses.
The proteins or polypeptides referred to above may be adm ni stered in
suitable diluent. The diluent is selected so as not to affect the Z»MAHZME
bi ol ogi cal activity of the conbination. Exanples of such diluents are
distilled water, physiological saline, R nger's solutions, dextrose

sol ution, Y3 s solution. In addition, the pharnpceERiSREs CONpPOSi tion
or fornulation may al so include othet carriers, adjuvants, or nontoxic,

nont her apeuti ¢, noni nmunogeni c stabilizers and the |ike. Mreover, the said

Pr ot ef Ighlatif | DRSS i FRyBfor 8 A0 1o MeBAtb bf Pl art Wy apeut i cs,
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di sease-{;h gé(i)ﬁ%'tr é@gﬁeﬁ)ﬁg%é cFeo ?@dg%sﬁ] SSOCI Q{H%t su ag)ﬁial fungal ,
viral, ctﬂuautoz'maldiluent pasasisfsted @alas noketa effect.tha Itml@gm:ah a'caVltM nrbtfmf ficient to
aIIow 1 zat i e 0 ti me which
he | e0yietBh; Efafibies & GEF dlond Fra 0L viler ZRASERIA RN, i Ch ey
requi r eRihgerise solotions, zdextansd solution, eand hldariﬂd'moad)luttﬁa.l dnt additom,nthev nmay vary
nt classes of s s and al,so bet n,. di fferent i ndi vi dual s

b di ff
of e b G EE)  ForRBasiiono,pry BB Y86 S8 kG Pt [ TSR, (on enbi g

adopt tdﬂ@vﬁﬁtsh@%onﬁ&xud RentherapaiticpRondninuaogenic stabiideraaed theliRe.t er m
"hemat qpoi et i cg&é@gct i on and st or@%e ti ssues and sjtes of margl nati on"

enconpd4eever| aPratessyah sokipertides, maay: 58 oradrgpistereth MEP eIt or i ng or

har bor ithérab@stica C¥ichS as §wndafdl FBLRAIGH, DHARRSDIAL, MbkctforP ERtibedes | Nter alia,
liver, bone nmarrow, spleen, |ynphoid organs, Iung, skin, vascul ar

endot handwiesregambinant grovdh P'E:fﬂﬁ"& PB'ﬁfnthﬁ % er m "assessi ng" enconpasses
tt b ;
put Ui NOprieNbiy FaiRfchoBlal RinediR Wihofio kidiReHs SgentsiRf S propRliadts &t ep (a) o

e Invention wt un ch have been
nobi | i Asairogntr ¢f diagasesi disardetmendior samplicationsvassagiated avith bastediall subject is

known e%@%?ﬁpﬂf&ﬁgpgr éér%%j}iéﬁ?fnféactlgﬁ ease, disorder or conplication

associ a dos oxI ¢ chenot herapy and/ or henmat opoi etic cell
t r ansplTettatm Gantime smfﬁsxmtmoallow tobilizatine oe faleaseRf diie leakbgytesS aéfdrsassessnment i s

S0t 38 b huBRER 8RR LaPR 17 by b SLSE e Ind e 7L e
are welwhidinthen rea:‘uufehb by mobilized andrpy Bster tHenbledd. Baidh timeheint®e ingty and
distri Qllétn} l?r%ween GiffSrent élaéasecsi% subjecqs J leo bgt\n/een d#feren'f_{n%ood%ay\%foe’/ 081238
class of subjects. However, the person skilled in the art can easily adopt the method
of the invention without further ado. |
The term “hematopoietic production and storage tissues and sites of margination”
encompasses tissues and organs which are capable of producing, storing or
harboring leukocytes. Said tissues or organs or sites comprise, inter alia, liver, bohe
marrow, spleen, lymphoid organs, lung, skin, vascular endothelium or the
microcirculation.
The term “assessing” encompasses putting into relation the amount of leukocytes
determined in step (a) of the method of the invention with the amount of leukocytes
which have been mobilized or released in a control subject, wherein said control
subject is known to have a defined risk for a disease, disorder or complication
associated with high-dose cytotoxic chemotherapy and/or hematopoietic cell
transplantation or a susceptibility therefor. Preferably, said assessment is achieved
by comparing the said amounts of leukocytes or a statistic value derived therefrom.
Suitable statistical values and the calculation thereof are well known in the art and
comprise, inter alia, the median and distribution. Morfaover, a detailed method how



8 PCT/ EP03/ 03056 the assessnent in accordance with the present invention can
be carried out is described in the acconpani ed Exanpl es. Most pref%raﬁby

as shown in the acconpani ed Exanpl es, assessnent is carried out by 2006
conparing the determ ned anount of |eukocytes with categorized control
groups having a defined risk for the aforenentioned di seases, disorders or
conpl i cati ewses@sizsgusceptibilities therefor. The term' pﬁﬂﬁﬁ,b s0subj ect’ refer
to subjects for which the henmatopolegic cytocapacity een est abl i shed
al ready by the nethod of the invention and for mhlch the risk for a
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or sus%fémeﬂi"l’ﬂqdﬂ'ﬁ?é?%ﬁb?o'd?ﬁﬁ@‘?‘%‘IC??QE‘F‘P@FU@%WW@&W%&@’ been treated by
one of ﬁ#@enﬁhsdn%l aﬂajé&fefér%@s&aaégfto?%mﬁ@ héfhald i&ué g%aaeﬁpt her apy.

Sai d hi gh, Internmedi ate or low ri can estatls zed.
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cval bat ShefFeEn ety PRl o bce o BB/ ek (ARG T ool
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e o e 896 B oLt flyibh L A I5E SSRPRRARLSH Ty it ! ©
accorrpaaiiswderE)campﬁ:mﬁommrsebc;epﬁbﬂiﬂyahaeforeeiéaea teabysordance willr thied out and

t he I’ISk %@roups are formed with respect to the nedian, the 25% and the 75%
percent ny! Based on this analysis, relative scale cut-off values for risk

group fmmndhugﬁamkbe'nntdﬁedw rishV drfal fhovg ek Pefdte b wferrms\nedhesl mlar or
I denti cal érmt heragl es, ’3? he absolute | Ff&gyte Iues can be used as
cut - of f'QdW’#H Peadisposition IfQF velaping; i3 Hiseaee aFPEPHCAIoRt BF abl y neans

such chapeeé f@ﬂ@ptheﬁefam;rae%@eaﬂeraé lsMbjbétehass Bédh &e%aeb;panwltf%ur)pr ession
i s achi eved at essentially the sane tine point. Differences in continuous

var i abl b8gragiest FierRed igs bg té'é‘%*boﬁ%i"%@%x&ﬁemm@fa%@ﬂ@y highst or
o) ik e 8k e 09 Sl abag ol o Rearcap 0. o
appl i edbetwperha subjetrar iaegrouplef sultirstphavingna bigh! intesmipdiatener lawtrisksare carry out
g‘r“ &X%&ﬁsﬁl&a@’@érﬁdaﬁt.v‘mté‘ osh " bldiGted %9%&(%&% shiisf RcRAGOLd oned tests

ihcluding Student’s t-Test, Chi®Test, Wilcoxon-Mann-Whitney Test, Kurskal-Waliis

Test or Fisher’'s exact Test, log-rank test, logistic regression analysis, or Cox

models. Most preferably, the risk groups are analyzed as described in the

accompahied Examples whereby explorative data analysis is carried out and the risk

groups are formed with respect to the median, the 25% and the 75% percentiles.

Based on this analysls, relative scale cut-off values for risk group formation can be

defined. Within groups having received similar or identical chemotherapies, also the

absolute leukocyte values can be used as cut-offs, The term “similar or identical

chemotherapies” preferably means such chemotherapies where essentially the

same degree of myelosuppression is achieved at essentially the same time point.

Differences in continuous variables of the groups are tested by Wilcoxon-Mann-

Whitney Test or Kurskal-Wallis Test depending on the number of groups to be

compared. For nominal or ordered categories, Fisher's exact or Chi*-Test for trend

are applied. Without further ado, the person skilled in the art can carry out

mulivariant analysis with stratified versions of the aforementioned tests or Cox



2 4 MAR 2006 WD 03/081238 9 PCT/ EP03/ 03056 nodels in order to exam ne the

I ndependent i npact of predictive factors and to establish the different

ri sk groups. The term "di sease, disorder or conplication associated gh@g

hi gh- dose cyt ot oxi c chenot herapy and/ or hematopoietic cell transp ZPln
or a susceptibility therefor” conprises those di seases, disorders or
conplications which have been reported to be caused by or are associ ated
with the pwexredsizs. Preferably, such di seases, disordpege®sofesyTp! i cations
conprise those explicitly mentioned bel ow. Advantageously, it has been found
I n accordance with the present invention that a predictive value for the

risk asse rrent Qr di sease d| SO or | i a lated with

hi gh- dd'g §/t"bt° JO(ﬁ*@WH}% e WB?'MP@&?@@E%@F g?‘fgchspl antation,
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that t t
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t he t n efore
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ol l owin i oece t her a redicte uration severity o
neutro ?Q d'qlaé?[i?{r ﬁ'EP PF%%@E‘MV@'P? EQ gen r‘?&?’"ﬁ%i‘@fﬁ@pm esis. The
hemat ol|ggkoepte Haak aﬂ&tﬁélﬁglé\d%ké' of ecosf bﬁén hﬁ& Q@M@ an@Sftedr €
preferably one or nore he tinme to neut il and Iatelet recovery and

also t ﬁmwmqlmuarmnrmmfapeﬂmmr loodt ﬁ@mcﬁﬁ"ﬁﬁ%% %bpeni a
<500/ 44yitraiMd ReRatbstidtUdbovery. Fluorescence in situ hybridisation FISH) for XY

chromosome on blood leukocytes in sex-mismatched aliogeneic hematopoistic
tfransplant recipients have demonstrated that the peripheral blood leukocytes at this
early time after transplantation and under G-CSF administration are mainly of host
and not transplant origin (Arseniev 1997). To further exclude any contribution of the
autograft to this phenomenan, G-CSF has been administered before autologous
fransplantation and it has been investigated whether the induced transient leukocyie
peaks were a functional measure for the host hematopoietic capacity and would
predict the hemato'poietic recovery and related varlables after high-dose cyfotoxic
chemotherapy.

The value of the early leukocyte peaks in the circulation upon a single dose of G-
CSF following to high-dose chemotherapy predicted the duration and severity of
neutropenia and leukopenia and the recovery rate of host hematopoiesis, The -
hematological parameters evaluated after the cytocapacity test are preferably one or
more of the tims to neutrophil and platelet recovery and also the duration of
ieukopenia <1000/ul, the duration of neutrepenia <500/, and the residual
neutrophilleukocyte level in the blood during myelosuppression. Surprisingly, the
correlations between the cytocapacity test and these hematological parameters



neut rophi |l /|1 eukocyte Ilevel in the bl ood during myel osuppression.
Surprisingly, the correlations between the cytocapacity test and these
henat ol ogi cal paranmeters 2 4 MAR 2006 WO 03/ 081238 10 PCT/ EP03/ 030554 kR wuE
to be associated with norbidity and nortality from nyel osuppresslon were
highly significant. The cytocapacity test therefore appeared to provide a
nmeasure of wobsmsnapacity of host henatopol esis to over qepgplshissef fects of
cytotoxic therapy. Preferably, at tte time point of the cytocapacity test
the blood cell counts still are normal or close to normal and the test
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a transplantation is administered, a higher number of CD34+ cells may be

contemplated to be necessary in order to reconstitute the patient's hematopoietic

system. Further alternatively or in addition, the fransplantation of allogeneic or

autologous hematopoietic stem cells may be considered, in order to (faster)

reconstitute the patient's hematopoietic system. Still further, a standard antibiofic

treatment usually given may be modified so as to include further antibiotics, different

antibiotics, and/or higher doses of antibiotic freatment, in order to more effectively

prevent and/or treat infection and the associated complication, disorder, disease and

for condition. The term “antibiotic” is to be understood herein to comprise substances

effective against bacteria, parasites, protozoa, fungi and/or viruses.

When comparing leukocyte numbers cbtained from different patients or patient

groups, normalization of the values may be carried out. To this end, a relative scale

may be used, so that only the relative increase in number is compared. Alternatively,

or in combination, a categorization may be used, e.g., such as the categorization

used in the Examples hereinbelow wherein the values are categorized in quartiles. In-



groups, normalization of the values may be carried out. To this end, a
relative scale my be used, so that only the relative increase in Z%H@@r | S
conpared. Alternatively, or in conbination, a categorization may b ol
e.g., such as the categorization wused in the Exanpl es herei nbel ow wherein
the val ues are categorized in quartiles. In 2 4 MAR 2006 WD 03/081238 11
PCT/ EPO3/ O30%@/0ane her enbodi ment of the invention, thechepiRikgati on is
carried out on the basis of the degnee in nyel osuppression achi eved by
cytotoxi c chenot herapy and/or which is present in the patient and/or In the
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autografts o atjen asi s 97 rrrra 99 Pal unbo
1999) . afW”ﬁPi' & @Qﬂ %‘&;\Cth?yiﬁ gsts Pe °W’%§ﬁ&’5ﬂg %%ﬁ sq?a%hfard dose of
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possibility is s (see al so Examp 3-5 hereinbelow). In this
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The fast hematopoietic recovery with the use of mobilized PBSCs after high-dose
chemotherapy (Beyer 1995; Schmitz 1996} and the associated good tolerabllity and
low treatment-related mortality below 5% has spurred the interest in performing
autografts on an outpatient basis (Meisenberg 1997; Herrmann 1999; Palumbo
1999). With a cytocapacity fest > 1.0 and when at ieast a standard dose of CD34"
cells (> 2.5 x 10%kg) Is transplanted, outpatient care as a possibility is suggested
(see also Examples 3-5 hereinbelow). In this favorable group, there was an optimal
neutrophll and platelet recovery, which was completed in 10 and 12 days,
respeciively. Therefore, in this group, the hematopoietic recovery occurred without
delay and there was a significantly reduced risk of infection and a reduced
requirement for antimicrobial therapy. Advantageously, with the availability of the
cytocapacity test, the threshold CD34" cell number required to be transplanted to
achieve a favorable hematopoistic recovery can be determined. Neutropenic fever
frequently is the first sign and halimark of infection in cancer patients after cytotoxic
chemotherapy. It is associated with a significant complication rate and usually leads
to hospitalization and empiric broad-spectrum intravenous antimicrobial therapy as



requi renent for antimcrobial therapy. Advantageously, with the availability
of the cytocapacity test, the threshold CD34" cell nunber required tzo be
transplanted to achieve a favorable hematopoietic recovery can be b MAR 2008
determ ned. Neutropenic fever frequently is the first sign and hall mark of
infection in cancer patients after cytotoxic chemptherapy. It is associated
with a sigwddsanss conplication rate and usually | eadspcf/proipspi t @l i zation
and enpiric broad-spectrumintravenaes antimcrobial therapy as 2 4 MAR 2006
WO 03/081238 12 PCT/ EP03/ 03056 the standard of care (Pizzo 1993). Risk
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test of t resent 1 nvention can stratify the - application and dose of
antlmicroblal therapy did not change. The cytocapacity test can provide the clinician

with additional information regarding the risk of infection for an individual patient. The
cytocapacity test also provides an instrument for risk stratification.

Based on the investigation underlying the present invention, the method of the
present invention which can predict the hematopoietic recovery independently from
the dose effect of transplanted CD34" cells and can predict the risk of infection
following high-dose cytotoxic chemotherapy has been established. Moreover, the
cytocapacity test of the present invention can strafify the application and dose of
hematopoietic growth factors, the CD34" cell number to be transplanted, the
intensity and duration of antimicrobial prophylaxis and therapy and the level of care
for the myelosuppressed patient. Also encompassed by the invention is a
eytocapacity test in different forms of myelo- or immunosuppression due to medical
treatment, infection or primary and secondary bone marrow diseases or disorders.
Therefors, according to the present invention, there is contemplated a method of
prophylaxis of an infection in myelosuppressed subjects In general, by application of
the cytocapacity test and determination of a suitable antimicrobial, antifungal, and/or
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The definitions and explanations of the terms made above apply mutatis mutandis.

The term “suitable antimicrobial prophylaxis or therapy” encompasses medical

treatments which either prevent microbial infection effectively or which allow an

 efficient treatment thereof.

In an preferred embodihent of the invention said probhylaxis or therapy is a
prophylaxis or therapy for the treatment, prevention or amelioration of an infection.

In an even more preferred embodiment of the invention said infection is selected
from the group of fungal, viral, protozoal, parasitical and bacferial infections.

In a further preferred embodiment of the present invention the infection is selected
from the group consisting of pneumonia, invasive fungal infection, enterocolitis, soft-
tissue infection, and sepsis.



prophyl axis or therapy for the treatnent, prevention or anelioration of an
infection. in an even nore preferred enbodi ment of the invention s& dy
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parasitical and bacterial infections. in a further preferred enbodi nent of
the present invention the infection is selected fromthe group consisting
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conbi nati ons of antimcrobials or biological hunoral or

Further, the present invention relates to a method for selecting a sultable prophylaxis
or therapy for neutropenic fever for a subject, wherein said method comprises the
steps of the aforementioned method and the further step (c) selecting a suitable
prophylaxis or therapy for neutropenic fever based on the results obtained in step
(b). .

The definitions and explanations of the terms made above apply mutatis mutandis.
The term “suitable prophylaxis or therapy for neufropenic fever” encompasses
medical treatments which either prévent neutropenic fever effectively or which allow
an efficient treatment thereof. Said medical treatments may use oral or intravenous
administration of single or combinations of antimicrobials or biological humoral or
cellular therapies. Preferably, a suitable prophylaxis or therapy for neutropenic fever
involves administration of recombinant growth and development factors or cytokines
like G-CSF and others as single or combination treatment in different dosage and
schedule. Most preferably, said recombinant growth and development factors or
cytokines are administered prophylactically. A critical value for a suifable prophylaxis
or therapy of neutropenic fever is the capability of the subject for hematopoietic
recovery. These considerations have been made so far based on empirical data.
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treatment of said subject based on the results obtained in step (b).

The definitions and explanations of the terms made above apply mutatis mutandis.
The term “a suitable amount of a hematopoietic growth factor or cytokine” refers to
an amount of a hematopoletic growth factor which supports efficient hematopoietic
recovery. Preferably, said hematopoietic growth factor is G-CSF, or other factors like
GM-CSF, erythropoietin, stem cell factor, thrbmbopoietin or KGF. More preferably, a
suitable dose of G-CSF is about 5 ug/kg per day applied subcutaneously.

"The methods of the present invention encompass in vitro applications.

The present invention also comprises a method for determining the hematopoietic
cytocapacity of a subject comprising the steps of:

(c) determining a parameter, preferably a parameter of a sample, preferably a
body fluid, preferably blood or a blood derived sample, wherein the parameter is
preferably a marker of a population or sub-population of cells, preferably



The present invention also conprises a nethod for determning the
hemat opoi eti ¢ cytocapacity of a subject conprising the steps of: (c)
determ ning a paraneter, preferably a paranmeter of a sanple, preferably a
body fluid, preferably blood or a blood derived sanple, wherein the;, AR 7006
paranmeter is preferably a marker of a popul ation or sub-popul ation o#
cells, preferably 2 4 MAR 2006 WD 03/081238 16 PCT/ EP03/ 03056 henat opoi etic
cells, in %@aosspl e obtained froma manmal , wherein sadgbosiygal has been
subjected to adm nistration of a single dose of a hematopoletic growth
factor, preferably G CSF, and has been mamintained for a time sufficient to
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Even more preferred said mammal is a human. Further preferred, said markerisa T
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cell associated marker, or a B cell associated marker. Markers within the ambit of
the present invention are specified, e.g, in Example 7.

Finally, the present invention encompasses a method of treating a diseass, disorder
or complication associated with high-dose cytoloxic chemotherapy and/or
hematopoietic cell fransplantation or a susceptibility therefor in a subject as specified
herein comprising the steps of the methods specified herein and the further step of
administering to sald patient (i) a suitable antimicrobial prophylactic or therapeutic
agent in an effective amount, (ii} a suitable agent for the prophylaxis or therapy of
neutropenic fever in an effective amount, (jii) an effective amount of hematopoietic
stem cells, preferably CD34" cells, or (iv) an effective amount of a hematopoietic
growth factor,

The definitions and explanations of the terms made abave apply mutatis mutandis.
The dosage regimen for said administration of an agent, cells or growth factor will be
determined by the attending physician and other clinical factors; preferably in
accordance with any one of the above described methods. As is well known in the
medical arts, dosages for any one patient depends upon many factors, including the
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clinical factors; preferably in accordance with any one of the above
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one pati enwod@pamis upon many factors, including the ZpcgEddasgd06 WO
03/081238 17 PCT/ EPO3/ 03056 patient'ts size, body surface area, age, the
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determination of the number of leukocytes, sald cells may be pretreated, e.g., for

fluorescence acfivated cell sorting (FACS) analysis or may be applied to a suitable
counting device such as a counting slide. Such pretreatment measures are well
known in the art.

In light with the foregoing, in a preferred embodiment of the method or the use of the
invention said disease, disorder or complication assoclated with high-dose cylotoxic
chemotherapy andfor hematopoietic cell fransplantation, is neutropenic fever,
microbial infection, delayed hematopoietic recovery, bleeding, immunosubpression.
immunological effects directed against the host, high level of supportive care,
morbidity and mortality.

in another preferred embodiment of the method or the use of the invention said
subject is a human.

In a furthermore preferred embodiment of the method or the use of the invention said
subject has been subjected to high-dose chemotherapy.
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}‘unﬁtim'c Preférabip} dh?icapbﬁgh-]siom/ed:hﬂmrsmsim%ﬁesea h&ﬁin;ametidarplh_efr al 3' ood .
eukocyt e count passi.bly. tel et_count ' eas A limted _perio
of "t | naSRIAT BSPaRary P BB ATy 6 RS 008 PROSHE R FUREEBRGTot T o gr ot h
factor gihdrMitiemidtietapdotiBeaidistmces! Innthed AighRRsO T cHEMRIRSARD zala®y t here can be
an Increased risk of infection. Mst preferably, said nyel osupressive

t her apylosagRsr Farder Arpligdniighsdasa: fagimests caly epePFtoehAafAminationopbsi de,
pacl |t Supftand B SXeReq MBdas vt SRR o IHRIOHE, eebaok DEe st | ne.
ci spl ataddifioazlrimopingsuppressiamior high-dpse cheroetherapy anti-hyraeytet alobuli, o
tr cosul 1) of 4l ABhGSte bR (RESeodFbGbbaTrine MdAERD | 0% Detances
could be admnistered as well.

In another more preferred embodiment of the method or the use of the invention said

subject has been subjected to myelosupressive chemotherapy.

The term “myelosupressive chemotherapy” refers {o the effect of the chemotherapy

on the bone marrow functions. A chemotherapy is myelosuppressive when the

peripheral blood leukocyte counts and possibly platelet counts decrease for a limited

period of time and recover thereafter spontaneously or under hematopoietic growth

factor stimulation. Depending on the degree of myelosuppression there can be an

increased risk of infection.

Most preferably, said myelosupressive therapy comprises the administration of
cyclophosphamide, efoposide, carmustine, cytarabine, melphalan, busulfan,
doxorubicin, epirubicin, paclitaxel, docetaxel, thiotepa, fludarabine, vincristine,
bendamustine, cisplatin, carboplatin, daunorubicin, fluorouracil, gemcitabine,
idarubicin, ifosfamide, irinotecan, methotrexate, mitoxantrone, oxaliplatin, treosulfan,
vinblastine, vinorsibine. Other chemotherapeutic substances could be administered

as well.

in a furthermore preferred embodiment of the method or the use of the invention said



In a furthernore preferred enbodi mrent of the nmethod or the use of the

I nvention said Z 4 MAR Zoos WO 03/081235 19 PCT/ EPO3/ 03056 subject has been
subj ected to radiotherapy, suffers froma prinmary or secondary bone narrow
di sease, an autoi mmune di sease, a hereditary disease or disorder or Z@aMAR 7008
I nfection. The term "radi ot herapy" refers to any therapeutic application of
lonic radiation. Said radiation nay be radioactive radiation including fast
el ectrons, woaapsizass, protons, or Pi-nesons, m crowaveggripmosagd UV

radi ation. Preferably, said radiation is used to treat cancer or mal i gnant
hemat opoi etic di seases. The term "prinmary bone man-ow di sease” enconpasses

t hose d| nd d sorders ril.y effect the cells of the bone

mar r ow, F‘@ afna)rsu 9{9 %uféa{éb’@@p&r s %If%g}’ 8 Wr&&tsgcmds roni ¢

| eukeni bsne msrdw disepse) Sndautéifinaniel diseadearhereditty iRt @ lor Hiseidler openi a, cyclic

neut ropen{?%caq!”gl opat hi ¢ and aut oi nmune neutropenia. The term "secondary
ease"

bone nafh enconpasses those di seases and disorders where the

bone Wﬁ@tﬁnﬁ%ﬁéf&ﬁr&ﬂw%ﬁﬁ%ﬂo?ﬁﬁ%{rédt% alpbifc%tlbﬁ‘ of BAR rabiaBeH) Saidrar r ow
nmet ast ases of a cancer. The term "autoi mune di sease” refers to those

di sease@dwﬁ%maabé radigartiva radiatign including fast slostens, HeutiRnso BMtINS0ET es in a
patientpy, r‘?m“crcfv?ive§aﬂlf_ﬁ aﬂHW?&ﬁatﬁﬁ ﬁfe?é?éﬁlgféaid ?éo‘?atfolﬂgémgéd"tdj arthritis

or |upus erythemat osus term hereditary disease or disorder"”
encorrpatg@ésamerodmalwaetshamatqm@trmﬁsemhu ch are caused by genetlc def ect s

that w t e f |

her edi t.iz-iéy %Tﬁs 5% B‘gr%s ecsrwvxﬁh ér?gg@eg@% ?h%ﬁltgg?a%\?én |on Is cyclic
neut ropdamrdersmmhmmnaslyrﬂieohﬁw &Hﬁmfhhmmﬂgnuhrmm Braﬂnmlﬁinaaicb di sease.
The ter(ﬁn i _nf ect(io refer L‘gly e ng:il L@‘FS t hose | elctlonsl V\ﬁm ch can
resul t $%Fa5FF & ¢ e?ﬂenﬁc %notﬁl P ME%e @(ﬂg? P'@SiBn ARPYSns can | ead
to seri#népia,ota@nita yrduiopénian cachd waugraperia idibpatiity dnde antpiirameppr essed

host . Such i nf.ections can be caused by bacteria, viruses, fungi, protozoa

and par'&’éﬁrf’@%""{‘l ke staphyl ococci, streptococci, enterococci, escheri chi a

coi |, kfiebsdrgl FsRcoiRP) Bone TRSHEP HNEASe" 8REIMF38SR thasaNdiseiseSPad €S,
Aspergl | | us species, ‘Pneunocystis carinii, cy tormﬁal ovi rus herpes vi ruses,

respi r AigArgers whatedhe bage WWOQQ‘F@FWMWPWE‘? seeondanly fike Ingage ckbensy by t he
person gfrsketastdiet Bfa ditcet hat With a nyel osuppressed patient, any

The term “autoimmune disease” refers to those diseases which are associated with
the presence of autoantibodiés in a patient. Examples for said diseases or disorders
are rheumatoid arthritis or lupus erythematosus.

The term “hereditary disease or disorder” encompasses all diseases or disorders
which are caused by genetic defects that will be transmitted via the germ line. Most
preferably, said hereditary disease or disorder within the scope of this invention is
cyclic neutropenia, Kostmann syndrome, Shwachman syndrome and Gaucher's
disease, ‘

The term “infection” preferably encompassas those infections which can result in life-
threatening conditions for the subject. Infections can lead to serious, organ
dysfunction and organ failure in the myelosuppressed host. Such infections can be
caused by bacteria, viruses, fungi, protozoa and parasites like staphylococci,
streptococel, enterococci, escherichia coli, klebsiella species, Pseudomonas
aeruginosa, candida species, Aspergillus specles, Pneumocystis carinii,
cytomegalovirus, herpas viruses, respiratory viruses and many other microbials. It is
understood by the person of skill in the art that with a myelosuppressed patient, any
infection may potentially be Iife-threatening. However, it Is further to be understood
that by the present invention there are also contemplated embodiments where the
infection that is to be freated, ameliorated andfor prevented may not be life-



infection may potentially be life-threatening. However, it is further to be
understood that by the present invention there are al so contenpl at d MAR 2006
enbodi nents where the infection that is to be treated, aneliorated and/or
prevented may not be life 2 4 MAR 2006 WO 03/081238 20 PCT/ EP03/ 03056
threatening or may not lead to life-threatening conditions. Neverthel ess,
appl i cati owowmsitdse cytocapacity test in a subject maypd@@Edibpg attendi ng
physi cian to consider treatnment, prevention and/or anelioration of any such
i nfection. In accordance with the aforesaid, the invention provides a nethod

for deterninin t he hema i etic cytocapacity of a subject conprising the
st eps fe%”gggt@?*ﬂﬂﬁ 'ﬁ%‘& F‘ﬁ&é“irﬁlﬁﬁtﬁﬂ%ﬂf‘mp&ﬁ?ﬁ%&%ﬂrﬁ%‘%ejﬁwllcﬁt‘%{‘ngI :)oltl garrpl e
obt ai nest thé @plodarielty &t in WhRbRICH nfagi 16hd tHal Afdnding SpHySeIaNSIBRIcRSIEE t O

adm nistration of a si ngl e dose of G CSF and has béen maintained for a tine

suf fi citeaaimen), RIPYRWORSBAPT amelaspiiosrof ABY Byddnigetiae | eukocytes from
hemat ongiREb@aficOfts tHeCMofRREIdS Y ﬁ%tkh%&ﬁ&s@%eﬁh&cﬁﬁr%t&%f ation Into
he henatopoi etic cyto

the bl ood; and (b) determning t . ot capacity assessi ng

t he armount #e hemalppsisfic sxlogrnasityPhrsubjert sprapriging thaistapstaiie anount of

| eukocyt es I C Wil 'fﬁ%ﬁ?\ T ubj ect. The
I nvention p@fe?ggﬁwﬁgﬁg@?h{e oéﬁ%\:/l@%#é? 0 Sr'{]ﬂaerablgé)yln%r%ﬁgllezg a step (c)
wherein (c¢) conpbtaines! feh ecsubiect awbersinasdid sabjedttiasr basinasubjeobgghid axi s or

t herapy, or he et I h C I nt,...for_.sai j ect based
on the results @[@'ﬁ%@z’"?’ﬁgéﬁ‘% ?‘%5)%éf%i'g%fb%@g‘%&ﬁﬁepgpa@%m%gﬁpmy be a
hﬁalthy control ast@rbéem?cierﬂ[)tefaem\ahirlqbili;aﬂm maleaﬁd ofmabém]?ytbsfrsmdect ed from
t he group consisting of .su cts havi,n i) a hi Jis or. a. disease,

di sorder or con%FF@g%Ho@HGQ@E{‘%@@/W%QgH%WS es'%ﬁt"gtnlﬁfg'f?g]lqﬂ"errot her apy
and/ or henmat opoiigb e Bledd; ahd anspl antation, (i-i) an internediate risk for a
di sease, di | ication associated wth high-dose cyfotoxic

I sorder o[ co n. . A
chenot h_erapQJ an PW‘W&BNEBB‘BP@PP@‘%WGWQFV | ApReERITY Wecﬁ“_“{q“Fgé alowrisk
for a disease, qdkBEASS d&tErmIREITH ét@ﬁ‘(a})ﬁHmQ%‘éﬁl‘oahteé* I¥KoRytas Giiose cytotoxic

chenot herapy and/ or ~ hemat opoi etic cell transplantation.”In another nore
preferred enbodihdssbeest mpbjlizegeariglaasad ip peoniEd subjeéthe i nvention said G CSF
is filgrastim (NeupogenTM Angen inc., Thousand Qaks, CA, USA) or
| enograsti m (G anocyteTM Chugai, Japan).

The invention preferably provides the above method further comprising a step (c)

wherein (¢) comprises selecting a suitable antimicrobial prophylaxis or therapy, or
hematopoietic growth factor treatment, for said subject based on the results obtained
in step (b).

The above control subject may be a healthy confrol subject. Preferably, the control
subject is selected from the group consisting of subjects having (i) a high risk for a
disease, disorder or complication associated with high-dose cytotoxic chemotherapy
and/or hematopoietic cell transplantation, (if) an intermediate risk for a disease,
disorder or complication associated with high-dose cytotoxic chemotherapy and/or
hematopoietic call transplantation or (i) a low risk for a disease, disorder or
complication associated with high-dose cylotoxic chemotherapy and/or
hematopoietic cell transplantation, '

In another more preferrad embodiment of the method or the use of the invention said
G-CSF is filgrastim (Neupogen™; Amgen Inc., Thousand Oaks, CA, USA)} or
lenograstim (Granocyte™; Chugai, Japan).

Said G-CSF preparations are commercially available and have been approved from
the drug regulation administrations for the purpose of medical treatments. Thus,



Said G CSF preparations are commercially avail abl e and have been approved
from the drug regul ation adm nistrations for the purpose of nedi cal
treatnments. Thus, 2 4 MAR 2006 WO 03/081238 21 PCT/ EPO3 /03056 appl i%ém%ﬂﬂﬂﬁ
of said 'preparations is preferred for the nethods and uses of this

i nvention. Preferably, said dose of GCSF is selected froma range of about
1 to about 100 pg/kg body wei ght of the said subject. Mre preferably, the
dose of G @®H3p%238sel ected froma range of about | to 19@%1;03,&?5@9/ kg body
wei ght of the said subject. Al so nore preferably, said dose of GCSF is 1.0,
2.5, 5, 7.5, 10 or 15 pg/kg body weight of the said subject Further

S0 60 Theloatbchr 38 epatalossals wBRuRE BF thh el 35, Be"SHls i rurther
pr ef er abvention.t he dose of G CSF is selected froma range of about 20 to about

30, 60 and about 100 pg/ kg body wei ght of the said subject; -Wthout being
bound by theory, it is the belief of the inventors that higher doses of

G CSF (Prisferdblyl SaiiOddee $0BACSRisOsdlectdd fréiea Rabige of WhoBEY teabbtt #00 | ead to nore
pronounced differentiation of the patients and therefore n(%ﬁ__1 | mprove the

predi ctHakd 9%%&’9191“Pﬁé@yﬁ%&ﬁ@@ﬁf%ﬁ%ﬂ@ferﬁh% thnose N <&iCaA {8 be true for
tent ré].ge ' - 3 I th
gﬁbfgctssseﬁé&%?fa grn ic#/gg (r)tgﬂﬁ%bgﬁetgjgm@g%&gg%%wgé (r)sgggosgugﬁﬁgge a?/ea S

used, simlar absolute anbunts of G CSF are intended. In a nore preferred
enbodi ngnt _of th thod,aor th of  the _ipvention said ti sufficient
to al | SWHBWIY P?gﬁrg@)‘r id ﬁﬁ%&ggyé% {Sh'!abll gékgc%eé ik 1gdig[lfgeg$ddnge of | to
120  hawdight offheQaiiuBjeef ef erably, said time sufficient to allow nobilization

or release of the. |leukocytes is at least 1 hour, at |east 2 hours, at
| east 6 hours, at least 10 hours, at |east 12 hours, at |east 14 hours or

21 v eastuhl faibly, Y B of LEFRELSeREE 6l £ flrbBidf UBBRUS oot of (NS

speci ficati on. ographic citations ma ound at the end of the
speci f i 3a60 @and labowtd10ft kg/kg berheweightraf thensaid Isabjeet, Stihfurthef prefarablpcunent s.

ctc) 10 Rubt S BB el o ot 30 3 RSB0 6B AP 1256
PCTI EPO®0Qi3atbody Aveight of the said subject. Without being bound by theary, it is the
belief of the inventors that higher doses of G-CSF (about 15 pg/kg body weight of
the said subject or more) lead to more pronounced differentiation of the patients and
therefore may improve the predictive value of the cyfocapacity test. This may
especially be true for patients that have not undergone high-dose treatment or for
healthy subjects. if alternative dosing, e.g., based on the body surface area is used,
| similar absolute amounts of G-CSF are intended.

In a more preferred embodiment of the method or the use of the invention said time
sufficient to aliow mobilization or release of the leukocytes is in the range of 1 to 120
hours.

Also more preferably, said time sufficient to allow mobilization or release of the-
leukocytes is at least 1 hour, at least 2 hours, at least 6 hours, at least 10 hours, at
least 12 hours, at least 14 hours or at least 18 hours,

Several documents are cited throughout the text of this specification. Full
bibliographic citations may .be found at the end of the specification immediately
preceding the claims. Each of the documents cited hersin (including any
manufacturer's specifications, instructions, etc.) is hereby incorporated by reference.



The Figures show. Figure 1: Leukocyte peak after single dose G CSF and

| eukocyte course. The G CSF-induced | eukocyte peak was observed (day 0) In

a patient with nultiple nmyeloma of this serfs who received hi gh- dobeMAR 2005

mel phal an treatnment. Autol ogous PBSC transpl antati on was perforned

approximately 1 hour after the | eukocyte peak neasurenent. HDT, high-dose

chenot her app.e3biigegr e 2: The i ndependence of the cytocapagi Yosb&St fromthe
a

CD34+ cell nunmber in the predictionof the neutrophil an 6? el et

recovery. The kinetics of the neutrophil (absolute neutrophil count, ANC)
(left) %dFBI atel et (PLT) .recovery (right) are shown for separated CD34+
cel | 1eVAHOUGFSIM the " respective CD34+ cell level, a stratification for
the cytocapacity test (5 nmedian, > nedian) was performed. A stratified
| og-rank test wa e I nvest i(%ate the i ndependent prediction of the

used to /
hemat ogdgdte & lr%’i‘@‘?)@? ped aftem@inglg dosa ST yanddekagiier caurte. tiiee@- i ndi cat ed
CD34} cel | | evesmindubed I€ukdeytET bk Clvh® bhervéc (@dy b?]%-é?gaﬁémmh
antimcrobial therapy by the cytocapacity test.” The categories of the
cyt ocapaci ty tfesltiplar ayplesed of nthishserieswhb|reeglieadl mighadespe malphalaniher e t he

medi an of the [t%%yt eAlHSBEouéji sisggt;@]tcjt 3}@'?59@’3%%52; ?%Slé%gﬁgﬁzedoroport i on of

cases within the categories® wthou e correspondi ng
medi an days ofapproximatelyriciar aftei the teuisbéyde peakaneasprgridntar e presented. On the

left side, th . LS. S he entire nunber of cases, on the right
si de cases m%%ﬁ,%@ﬁ&(?s&c@%@@g{eié 4+ cell nunmber 5 2.5 x 106/ kg were
excluded. Figure 4: The release of the G CSF reaction. A single dose of

G CSF | k))-was i ven approximately 30 hours he conpl eti on of

i g dd8erech LT TdsrRpshon o e, UBPariB RS L VGG U rBoE R 1 or 5
di fferent patthepreiioion ofias Hefbphll BAd plleldttebivens ThEnatids @F @@ous bl ood
stem cel | transi_)rl @ﬁtft'ol“ was per fornmed %Eqsr rds. Fi ureF@: Di stribution
of WBC peaks rishtrardh{35sgiuied r@ﬁlﬂ_ CRUMt | of r 8ed PlareiRhPbbos WO

03/ 081238 23 ReddVeRORHHABORE stvwrOfordisdfarad"BOB4™ BEIRIhE)s. Pnthit e €l ation of
the G CSF reaction wth the rate of docunented Infections (B). The present

i nvention is iesnestiveaCRB4b el devel.cm slratifisatione for dhe sytosgpanityl tesfi el  Exanpl es
median, > median) was performed. A stratified log-rank test was used to
investigate the independent prediction of the hematopoietic recovery by
the cytocapacity test over the three indicated CD34" cell levels.

Figure 3: Prediction of fever > 38.0°C and of antimicrobial therapy by the
cytocapacity test. The categories of the cytocapacity test are based on the
established relative scale where the median of the leukocyte peak
distribution was set as 1.0. The proportion of cases within the categories
without fever > 38.0°C (A) and the comesponding median days of
intravenous antimicrobial therapy (B) are presented. On the leit side, the
data is shown for the entire number of cases, on the right side cases
which had received a CD34" cell number < 2.5 x 10%kg were excluded.

Figure 4: The release of the G-CSF reaction. A single dose of G-CSF (5ng/kg) was
given approximatsly 30 hours after the completion of high-dose
chemotherapy. The induced leukocyte peak which is shown for 5 different
patients was measured after 12-14 hours, The autologous blood stem cell
transplantation was performed afterwards.

Figure 5: Distribution of WBC peaks representing the G-CSF reaction ordered



which are nerely illustrative and are not to be constructed as a limtation
of the scope of the present invention. Exanple 1. The cytocapacity tbtgtyAR 7006
Patients Eighty-seven patients with nmultiple nyeloma (MM and rel apsed

non- Hodgkin's | ynphoma (NHL) or Hodgkin's di sease (HD) received high-dose
therapy with standard reginmens (Philip 1995; Barlogle 1997; Waver 1998;

Li nch 1993woRabsizaso 1999) foll owed by a single dose olfcﬁpgﬁf ogefore

aut ol ogous peri pheral blood stem ce$l (PBSC) transplantation at one
institution. The patients gave Informed consent. The characteristics of the

patients are pres ated in ta 1. ,PBS har ve processi ng
and cryopreser?ﬁﬂ’ tlorﬁml’q{l%t @%&) GWHJCB C[?{}]g) tbﬁ&-éﬁ(?geac? ﬁ&\(y‘e?egl men with
G CSF was usedrafeost doomrhbhted #iféctions [B)e | EV regi men consists of ifosfanl de

2500 ng/nR2 intravenously day 1-3, epirubicin 100. ngln? intravenously day
| and etoposide 150 ngl 2 Intravenously day 1-3 followed by G—CSF

(filgrael mseﬁwmoﬁhg iRBRstle®BY Sefefefics td-BOoIRMWIMRY tslaé@calfaé

subcut aneousl y da fromday 5 until the conpletion of PBS harvestl ng.

Apart fWhigh afmmr%!wlustﬂ@tys Flyare nfris, bqoa@nsmtgdvasm limiatian ghthege 60 years

recei vedab M the phbsé @,@%}ﬁgge since 2000. PBSCs were harvested when the
post-nggi r, GCgF stﬁtl) ated | eukocyte count rose up to 5000-100001L or

above using a COBE Spectra (COBE, Heinstetten, Germany) or an AS104
(Frese &Ekf ) cell separator and standard prograns. In 20
patients Mé;t' TN%E %r OW grade NHL, harvested PBSC from a single

| eukapher esi s under went i mmunonagneti c B cell purging (MaxSep, Baxter

I rn’runo'lté%eég , Unterschl ei ssheim Germany) imediately after the collection.
The re mixed with an equal volunme of a freezing solution which was

rI\JArgpalr Righty-sévan 5%drlﬁAmmdmmﬁl&) | an(aqmo B ahd, rteE@ts@d iaa gw}tsi X?lt s,
va | na co rati on was 0 er
conput %é@&'%gﬁﬁblqr é%dg %@%@&? E%%’V%‘ggﬂg%é?ﬁaau tharagy t"ﬂ% PBSCs wer e
stor ed aighdbfirelnRgli (PR 008; a?anagm@mmweg@a/ 19Rck? B3 PaltimboEP03103056
liquid nit rﬂ%g{gu%wa + cell enuneration and SC dose The det ernination of

CD34 cdiPpd) @wgmosadécﬁ %ﬁ&qmtm@lwl opfiphesaldiiood stemcae
(Sut herds sz 38P fandpirilicd dtARedRiniTRh: THE paicd g¥lecitfordd coédntor an

The characteristics of the patients are presented in table 1.
PBSC mobilization, harvesting, processing and cryopreservation
In the vast fnajority of patients, the IEV regimen with G-CSF was used for
mobilization. The [EV regimen consists of ifosfamide 2500 mg/m? intravenously day
1-3, epirubicin 100 mg/m? intravenously day 1 and efoposide 150 mg/m?
infravenously day 1-3 followed by G-CSF (filgrastim; Amgen, Thousand Qaks, CA,
USA) at a dose of 5 ug/kg subcutaneously daily from day § until the completion of
PBSC harvesting. Apart from individual dose reductions, patients with MM at an age
2 60 years received IEV in a 75% dosage since 2000, PBSCs were harvested when
‘the post-nadir, G-CSF stimulated leukocyte count rose up to 5000-10000/uL or
above using a COBE Spectra (COBE, Heimstetten, Germany) or an AS104
(Fresenius, St. Wendel, Germany) cell separator and standard programs. In 20
patients (23%) with MM or low-grade NHL, harvested PBSC from a single
leukapheresis underwent immunomagnetic B cell purging (MaxSep, Baxter
Immunotherapy, Unterschleisshsim, Germany) immediately after the collection. The
PBSCs were mixed with an equal volume of a freezing solution which was prepared
with 5% HSA and 100% DMSO (Cryoserv, Tera Pharmaceuticals, Midvale, UT,
USA) (4:1). The final DMSO concentration was 10%. After computerized controlled-
rate freezing, the bags containing the PBSCs were stored in the vapor phase of



EPI CS XL-MCL (El ectronics, Mam, FL, USA) flow cytoneter equipped with an
argon | aser. Wole blood was incubated for 30 mnutes at 4C In the dark with
the PE conjugated nonocl onal anti-CD34 anti body and the FITC conj ug?

nonocl onal anti-CD45 anti body foll owed by a wash and red bl ood cell 3@{@995
(BD). Before 1998, 20000 cells were anal ysed, 75000 cell s thereafter

excl ude cemwoodedatiss, platelets, remaining red cells @45 negat | ve
cells, a forward scatter versus CD454 fluorescence dot p ot vvas used. The
doubl e-positive CD34+1CD45+ cel |l population was then defined and backgated
for VY 5 ex e55| on and | ow side scatter properties. The percentage of
the so 't¥ cells was nultiplied wwth the total nucleated cell
contentc,034*tdweamhenaﬁ6fb andPBSQcdosbo result in the absolute nunber of CD34

N t Th | t ent det er m ned b t onat ed
ol 1 *coli Aetgmlasty ol SBaRF erlscvrescoiati A eooaing: o the SUIBRSS Fhe ant | - CDB4
ant i bods%deqeu&ierrah@egemtusw@xﬁmebmbssb NaUtain 3y, d:w USSR ofih control s

used were rom BD. Hi gh-dose th erap aut otranspl anf at | on Fifty-eight

pat i entEPHaS: KLMGL éHegiTonigse Mipth L, %@twmﬂiﬂn@qlﬂ'@%@' 1,8Mot al
Ther apygp, ﬂ&rpgéggrpWIfHIe %%sei &lpatddaet o W&s ﬁfs" C"ﬁrtﬁeto‘aﬂ{wg'}ée tandem

nmel phal a LZOOS| wthin 3-6 or at an age between 60 and
70 yearRE senjegatad manesionsl ﬁhtl-EQﬁd@n‘tlbwv@hdﬂmFII@mqmglgﬁ@d(mOﬂ@O?l according to

part | arenti s Sbody petbwed B2/ G ia BB LGS Sai'yap (b0 Mhfbrd R0B [ 22N @
Pus u![ f aQthOﬂ)QcéIUg wgbl@alyfedl IQ@GD@pﬂmmpMﬂeldé'oJelﬁluldgmmgabl\TﬁplaMS hl( gg /(;:Iose

reat nen wen apse or % were
Lt eat odoRIE 4 oS 7Y SRR Bl DT REER IHEUE B 1k ( BUCY)
or Ymthrﬂmmnemeuduim phit Ovaay s, Theg!wb@pésmﬂ@f%ggagf/mmsty:eﬁpamlmn?oo ngé(r)nz and
cycl opho car nysti ne

rré/ nﬂp 52&6’& n%@nﬁgéafgga@? ?O%Eﬁégl%ﬁsﬁﬁ}' Ph‘élf’p“’ﬁ‘fé¥ %n 140 ng/ e
(BEAM drbpeifies, Waiﬁerce e &ff hbrdobdéfined CH34icehs de&anmﬁmemﬂ\ the shown in
table 1. Autol ogous PBS transgwsnt ation was perforned 48-60 hours after

the | adptahpucieaiyd ealesoptant pLibe aphsresis pepsiuchiodasiit /s thkaksolula iwabeM a 37C wat er
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PCT1EP03103056 t hrough central venous catheter after dition of 20 niL

ACD- A. cefipppuniing: U8iRg A QSLU@SFS.IK@ {faydier, dMiami,cBlunbUSA). The ant!-CDS4
antibody (HPCA-2), the anti-CD45 antibody (2D1) and the isotype controls used

were from BD.

High-dose therapy and aufotransplantation

Fifty-eight patients with MM (67%) wera sither treated according to the ,Total
Therapy” concept of Barlogie (Barlogie 1997) and were fo receive tandem melphalan
200 mg/m? (MEL200) within 3-6 months or at an age between 60 and 70 years were
treated with tandem melphalan 100 mg/m? (MEL100) according to Palumbo
(Palumbo 1999). The younger patients with MM who did not reach a partial
remission after a first melphalan 200 mg/m? were to receive busulfan 12-16 mgfkg
and cyclophosphamide 120 mg/kg as second high-dose treatment (BUCY). Twenty-
nine patients with relapsed NHL or HD (33%) were treated either with busulfan 16
mg/kg and cyclophosphamide 120 mg/kg (BUCY) or with carmustine 300 mg/m?,
etoposide 800 mg/m?, cytarabine 800 mg/m? and cyclophosphamide 140 mg/kg
(BEAC) (Philip 1995) or with carmustine 300 mg/m? etoposide 800 mg/m?,
cytarabine 1600 mg/m? and melphalan 140 mg/m? (BEAM) (Linch 1993). The
distribution of high-dose regimens is shown in table 1. Autologous PBSC
fransplantation was performed 48-60 hours after the last dose of chemotherapy. The
PBSC products were thawed in a 37°C water bath at the bedside and were reinfused



G CSF was always given nore than 24 hours after the |ast chenot herapy

I nfusi on, as reconmmended (Ozer 2000). The reconbi nant human G CSF gi ven
subcut aneously after high-dose chenotherapy was fiigrastim(Angen, fhdiAdang
OGaks, CA, USA) in 113 cases and | enograstim (Chugai, Japan) in 9 cases. The
single G CSF Injection evaluated was given on the evening before PBSC
autograft watesesisiese of 5 g/ kg. The induced | eukocyte peaks.; e detected
with the routine blood tests on thesnext norning, approximtely 14 hours
after the single G CSF dose. The transpl ant ation of aut ol ogous PBSCs was
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transplant phase. The antimicrobial prophylaxis consisted of the following: From the

time of autograft until neutrophil recovery ciprofloxacin 2 x 250 mg daily was given.
Oral amphotericin B suspension 4 x 1 mL was given during the entire hospital stay or
alternatively, in case of oral amphotericin intolerance, oral fluconazole 1 x 100 mg
daily. Pneumocystis carini pneumonitis prophylaxis was started during the
administration of high-dose chemotherapy with timethoprim/sulfamethoxazole
160 mg/800 mg 2 x 1 daily and was continued after neutrophil recovery with 2 x 1 on
two consecutive days per week for 6 months. In case of
trimethoprim/sulfamethoxazole intolerance, altematively a pentamidin inhalation with
300 mg was performed every 4 weeks for 6 months from autograft. Intravenous
acyclovir was given at a dose of 2 x 500 mg from the start of high-dose therapy until
neutrophil recovery. Red blood csll products and single-donor plaielets were
substituted to maintain a hemoglobin level above 80 g/l. and a platelet count above
10000/uL. All blood celf products were CMV negative, were irradiated with 30 Gy
and were transfused through a leukocyte reduction filter. Empirical intravenous
antimicrobial therapy was started during neutropenia after a single oral temperature
>38.5°C or when fever >38.0°C was present over at least one hour and was carried



out according to previously published guidelines (Hughes 1997). The initial
treatnent was carried out with piperacillin/tazobactam plus gent am |4nf,,
Escal ati on was perforned w th neropenentvanconycin. If fever persisted %12005
days 5-7, intravenous anphotericin B was added. The anti m crobial treatnent
was continued until neutrophil recovery and at |east 24 hours after the
resol uti onwdfosfogremsr . Patients were discharged from thghpg) Mo?sl after
neutrophil and platelet recovery andsafter the cessation of antim crobial
therapy. Assessment of henatopoietic recovery, fever and supportive care
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The objectives of this investigation were to correlate the G-CSE-induced leukocyte

peak with the neutrophil and platelst recovery, the incidence of neutropenic fever
and the duration of intravenous antimicrobial therapy and to compare these
correlations with those obtained for the CD34" celi content of the PBSC autograft. All
analyses presented (except for the demographic and disease baseline
characteristics) are based on transplantation courses as units of observation.

The rates of neutrophil and platelet recovery over time were estimated using the
product-limit method according to Kaplan and Meier (1958) and prognostic
subgroups were compared by use of the log-rank test (Peto 1972). Differences in
continuous variables between prognostic groups were tested by Wiicoxon-Mann-
Whitney or Kruskal-Wallis analysis, depending on the number of groups. In case of
nominal or ordered categories, Fisher's exact or chi? tests for trend were applied.
Multivariate analysis was carried out with stratified versions of the respective tests or
Cox models (Cox 1972) in order to examine the independent impact of the predictive
factors with regard to the different end-points. All reported p-values result from two-
sided tests. '



A singl e subcutaneous G CSF injection (5pg/kg) was investigated foll ow ng

122 hi gh-dose chenot herapy courses in 87 patients with multiple nyeloma or

| ynmphorma.  The induced peripheral blood | eukocyte peaks were detected i zns
the routine blood tests approximately 14 hours |later. These | eukocyte peaks
(Figure 1) consisted of around 90% neutrophils. The patient and treatnent
characteri ¥004881238e presented in tablet, the induced pepsasyh& Peaks, the
neutrophil and pl atel et recovery, the absence of fever >38.0C and the
requir nts for ntraveno s,aptimcrobial therapy in table 2. The tine
interv {"ﬁ@y’@ JbWGST ntravenous chenot herapy and the single G CSF
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interval, the median leukocyte peak was 4100/uL, which was a factor 4 lower. The
observed 6bjectives of this analysis, however, wers comparable between the
BUCY/MEL and the BEAC/BEAM group (tabls 2). This suggested to evaluate the
leukocyte peaks on a relative scale which was defined by the median (set as 1.0) of
the distribution and was applied on the BUCY/MEL and the BEAC/BEAM group. For
statistical analysis, categorizations of the leukocyte peak values in below (s 50.
percentile) and above (> 50. percentile) the median and subsequently into < 25.
percentile, > 25. - < 50. percentile and > 50. percentile were used. The entire
median-orientated values on the relative scale corresponding to the minimum, 25.
percentile, 50. percentile and maximum were 0.15, 0.77, 1.0 and 3.66, respectively.
The test is termed cytocapacity test.

Example 2: Prediction of the hematopoietic recovery
The median time to neutrophil (>500/uL) and platelet (>20000/uL) recovery was 9

and 10 days, respectively. The cytocapacity test predicted the neutrophil (p=0.001)
and the platelet recovery (p<0.0001) (table 3). Interestingly, for the leukocyte counts



(p=0.06) but no correlation with the platelet recovery (p=0.4) was found.
The nunber of CD34+ cells in the autol ogous PBSC graft also predicted the
neutrophi|l (p<0.0001) and platelet recovery (p<0.0001) (table 3),

expected. The cytocapacity test itself was independent fromthe PBS 4 MAR 2006
autograft since the test was perforned before the cryopreserved autol ogous
PBSCs were transfused. The correlation between the |Induced | eukocyte peaks
and t he CD¥$038%P38 nunber was weak (r-0.226; p=0.01).pdmepadibigvari ate

anal ysis, perfornmed as a stratified2$og-rank test, the independent inpact
of the cytocapacity test (<=nmedian, >nedian) in the prediction of the
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Example 3: Determination of a favorable CD34" cell threshold for
transplantation '

The cytocapacity test itself was independent from PBSC transplantation since the
test was performed before the iransfusion of the cryopreserved PBSCs. In
multivariate analysis, the cytocapacity test independently from the dose effect of the
PBSC CD34" cells predicted the hematopoietic recovery. This could have practical
consequences for choosing a threshold dose of CD34" cells for transplantaﬁoﬁ. With
a cytocapacity fest >1.0, the transplantation of >25 x 10° CD34" cells/kg was
sufficient to achieve a favorable neutrophil and platelet recovery, completed in 10
and 12 days, respectively. In cases with a cytocapacity test <1.0, the increased risk
for a delayed hematopoietic reoovery would suggest to use a higher number of
CDS4 cells.

Example 4: Prediction of neutropenic fever and Intravenous antimicrobial
therapy

Faver >38.0°C was absent in 55 of 122 procedures (45%). The median number of



(p=0.03) (table 3). The search for a correlation of the. CD34} cell nunber
in the PBSC autograft with the absence of fever >38.0C showed a trend
(p=0.07) but no correlation with intravenous antim crobial therapy VIRS MAR 2006
found (p-0.3). Both the cytocapacity test and the CD34+ cell nunber
correlated with the duration of |eukopenia <1000/pL (p<0.0001) whereas only
the cytocapdR®ito§izisest correlated with the severity of ptEikaR s @ (p=0.02).

A continuous direct relation betweereothe cyt ocapacity test and the absence
of fever and an inverse relation W|th the requirenments for intravenous

antim ¢robi Yoo kes obser ure 3 or th subgroup with a | ow
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was 80%. he exclusmn o cases which had recelved a PBSC autograft with a low

CD34" cell number (<=2.5 x 10%kg) and which therefore represent an unfavorable

group from the analysis did not change this correlation (figure 3). Three treatment-

related deaths occurred. These were caused by sepsis. The cytocapacity test in the

three treatment-related deaths was 0.15, 0.77 and 1.0.
Example 5: The possibility of outpatient care

The fast hematopoietic recovery with the use of mobilized PBSCs after high-dose

chemotherapy and the associated good tolerability and low freatment-related

mortality below 5% has spurred the interest in performing autografts on an outpatient

basis. With a 'cytocapacity test >1.0 in combination with a standard dose of CD34"

cells (>2.5 x 10%kg), outpatient care as a possibility was suggested. This

constellation was associated with an optimal hematopoletic recovery (Figure 2) and
" areduced risk of infection (Figure 3).

Example 6: Factors influencing cytocapacity test and CD34* cell number
| For age, gender, diagnosis and pretreatment with chemotherapy and radiotherapy,

no significant correlation with the cytocapacity test or the CD34" cell number In the
PBSC autografts was found.
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atients
0, B7| 100%|
rA}ge_(yoears)
Madian 53
Range| 18-88]
Gender
Femal 36 41%)
Male 51  59%
Disease

Hodgkin's Disease| 9%
Non-Hodgkin's Lymphoma] 21 24%|
Multiple Myeloma 58  67%
Previous Chemotherapy

{cycles) Meadian
Ran 0-2
|Previous Radiotherapy
Y 32  37%
No| 55 63%
High-dose chemotherapy
o. | 122 100%
BEA| 5 &Y%
BEAC 8 7%

BUCY] 220 18%)
MEU 87 71%

PESC Autograft

First 78  64%
Second 41 33%
Third 2 2%
Fourt 1 1%

- Table 1: Characteristics of The Patients And Specification of High-dose
Chemotherapy And Peripheral Biood Stem Cell (PBSC) Autograft.
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No. of procedures 122 109 13
Leukocyta Counts
Day -1 (pre-est)

Minimum{ 1100 1800 1100
50. percentile] 3800 4000 2300
Maximum{ 10700 | 10700 6300

Day 0 (post-test)

Minimum| 600 3300 600
25, percentiley 11300 12500 2000
50. percentile] 15600 16200 4100
75. percentile] 22800 23300 5300

Maximum{ 59300 59300 11600

Day +5 (aplasia)

Minimum| -
50, percentlle] 100 100 4100
Maximum| 1100 1100 400
Leukopenia <1000/l (days)

Minlmum 3 3 6
50. percentils) 6 5 7
Maximum| 11 11 10
ays to ANC > 500/ul £
Minimum| 8 8 8
25, percentllel 8 B 8
50, percentlig 9 9 8
75. percentilel 10 10 9
Maximum] 12 12 1
Pays to PLT > 20000/pL
Minimu 8 8 8
25, percentiie} 10 10 10
50. percentiie] 10 10 10
75, percentl 11 " 12
Maximum| 24 23+ 24

Fever > 38,0°C

No fever] 45% 45% 46%
j.v. Antimicroblals (days)

Minimum 0 ] 0
50. percentil 4 4 4
Maximuml 28 28 17

Table 2:

Leukocyte Counts In The Blood Before And After The Single G-CSF Dose, The
Duration Of Leukopenia <1000/uL And The Objectives Of The investigation.

The recovery of the absolute neutrophil count {ANC) and the platelet (PLT) recovery,
the absence of fever >38.0°C and the duration of infravenous (i.v.) antimicrobial
therapy were the objectives of the investigation.



Leukocyte Counts In The Bl ood Before And After The Single G CSF Dose, The
Durati on O Leukopenia <1000/ pL And The (bjectives O The Investigation. The
recovery of the absolute neutrophil count (ANC) and the platelet (PLT)
recovery, the absence of fever >38.0C and the duration of intraveéhdud /ilh
(i.v.) antimcrobial therapy were the objectives of the investigation. Z 4
MA 2. 406 / 238 32 PCT/ EPO3/ 03056 CD34+ x 10e/ | cit testP
Val ue 2. 5%9%8§§ .0> 5.05 25.> 25.55 50.> 50. rcentl?é@kﬁos’%’%a

procedur es304052323159 Days to ANC > 5001 L<0.00010.001 M ni nunB88888 25.

percentil e1098988 50. 'percentil el10981099 75. Percentil el010910109
Maxi numl21110121211 Day! to PLT > 20000! L<0.0001<0.0001 M ni nrum9a988 25.

er cent k960 F-5G—ereent+42440424P40-FA—erecenrt- 34211151111
Maxi nmulm_ 17+2423+2414+1£03¢ o¢ 103k Malugl7 (Cytopapeeit %28%18%53%
.V.Ant) m crobi al s days@536 26350 n5.eunD00RAE | 255.-<6E 6Nt $ol RREHO 50.
per cenfo.loeprotddbies 75. |ratent | WO671G26| Maxi peal 313281 {281/ Tablle 3: Correl ation
of thepsystoapasodyy tlest {and t he &dooogke! | | nunper [of |t lageHSC aut ograft
wi th the obj ect iMimhBurglf 8t he igvestg gt onl sExan@ e {:gHactors| t hat correl ate
wi t h hlemat opob®pereentigcvery 9 8 9 8 8
50. percentile] 10 9 8 10 9 9
75. percentile] 10 10 9 10 10 9
Maximum| 12 11 10 12 12 11
Days fo PLT > 20000/pl <0.0001 <(.0007
Minimum{ 9 9 8 9 8 8
25, percentiied 11 10 2 10 10 9
50. percentilel 12 11 10 12 10 10
75. percentilel 13 12 11 15 11 11
Maxtmum|] 17+ 24 23+ 24 14+ 14
ever > 38.0°C 0.07 0.03
No fever; 33% 43% 54% 28% 48% 53%
. v.Antimicrobials Lclayg)} 0.3 0.03
Minimumy 0 0 0 0 0 0
25. percentlle] 0 0 g 2 i} g
50. percentiley 5 3 5 6 5 2
75. percentile] 9 8 7 10 7 6
Maximum| 13 17 28 17 28 17

Table 3:

Correlation of the cytocapacity test and the CD34" cell number of the PBSC
autograft with the objectives of the investigation.

Example 7: Factors that correlate with hematopoletic recovery
The cytocapacity test according as described hereinabove involves the
measurement of parameters of a mammal or of parameters derived from a sample
derived from a mammal which correlate with the hematopoietic recovery where the
" mammal has been subjected to administration of a hematopoietic growth factor, The
parameter is preferably white blood cell count, or leukocyte cell count. The absolute
values of the parameter measured is, as described above, preferably evaluated on a
relative scale which is defined by the median (set as 1.0) of the distribution within a
freatment group, that is, within a group of mammals receiving a similar or identical
treatment. The term ,similar or identical treatment” preferably relates to the treatment
regimen comprising the doses of radiation therapy and chemotherapy, and the times
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The factors that may be measured include cell count. This is preferably measured in
a sample derived from the mammal, preferably a human, the sample being
preferably a bloed sample or biood-derived sample. The blood derived sample
preferably contains white biood cells, also preferably leukocytes. The cells counted
are preferably T cells, lNK cells, Granulocytes, eosinophific celis, Monocytes,
Neutrophils, thrombocytes, lymphocytes, B cells, and the like cells. The cells
counted preferably are of hematopoietic origin, more preferably celis that are derived
from precursor and/or stem celis. |

The parameter is also possibly derived from measurement of a marker, preferably a
cell surface marker. Such markers include CD3, CD4, CD8, CD20, B7, CD45, CD34,
CDa3s, CDSG, CD19, CD20-24, CD25, CD 37, CD79 alpha and /or beta, CD 2, CD5,
CD7, CD43, CD45 (leukocyte common antigen LAK) CD45R0, CD56, flow cytometry
side scatter, flow cytometry forward scatter, S-100 markers which react with all
lymphoid cells, CD30, CD45RA, CD74, CDw75, CDw76, CD789, kappa light chain,



are preferably T cells, NK cells, G anulocytes, eosinophitic cells,
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hemat op very is described in exanple I hereinabove. A correlation
better than that of |eukocyte count WI th herrat opoi etic recovery, and/or
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parameter the marker as described above. The additional parameter is then

correlated with the hematopoietic recovery in a like manner as the leukocyte count,

the comslation of which to hematopoietic recovery is described In example 1

hereinabove. A correlation better than that of leukocyle count with hematopoistic

recovery, and/or with the therapy- and outcome- related factors as described in the

examples herein, (s preferred.

Example 8: The cytocapacity tést in a group of patierifs with muitiple myeloma
or relapsed lymphoma '

Patients and methods
Patients

The investigation was performed in 86 patients with multiple myeloma (MM) or
relapsed lymphoma (LYM). 49 patients (57%) were male, 37 patients (43%) were
femals. The median age was 53 years {range 18-68 years). Before high-dose
therapy, the patients had received a median of 6 cycles of chemotherapy (range 0-



Patients and nethods Patients The investigation was perforned in 86 patients
wth multiple nyeloma (M) or relapsed | ynphoma (LYM. 49 patients (57%
were male, 37 patients (43% were fenale. The nmedi an age was 53 years
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some cases, harvested blood stem cells from a single leukapheresis underwent
immunomagnetic B cell purging (MaxSep, Baxter Immunotherapy,
Unterschleissheim, Germany) immediately after the collection. The blood stem cells
were mixed with an equal volume of a freezing solution which was prepared with 5%
HSA and 100% DMSO (Cryoserv, Tera Pharmaceuticals, Midvale, UT, USA) (4:1).
The final DMSQ concentration was 10%. After computerized controlled-rate freezing,
the bags containing the blood siem cells were stored in the vapor phase of liquid
nitrogen.

CD34" celf enumeration in the blood stem cell autograft
The determination of CD34" cells was carried out according to the guidelines of
ISHAGE (Sutherland et al. 1996) using a FACScan (BD, Mountain View, CA, USA)
- or an EPICS XL-MCL (Electronics, Miami, FL, USA) flow cytometer equipped with an
argon laser. Whole blood was incubated for 30 minutes at 4°C in the dark with the
PE conjugated monoclonal anti-CD34 antibody and the FITC conjugated monoclonal
" anti~-CD45 antibody followed by a wash and red biood cell lysis (BD). Before 1998,
20000 cells were analysed, 75000 cells thereafter. To exclude cell debris, platelefs,
remaining red cells and all CD45 negative cells, a forward scafter versus CD45
fluorescence dot plot was used. The double-positive CD34%/CD45" cell population



argon | aser. Whol e bl ood was incubated for 30 mnutes at 4Cin the dark with
the PE conjugated nonocl onal antl-CD34 anti body and the FITC conj ugated
nonocl onal anti-CD45 anti body followed by a wash and red bl ood cell *\tlfy@lﬁﬂﬁ
(BD). Before 1998, 20000 cells were anal ysed, 75000 cells thereafter.
exclude cell debris, platelets, remaining red cells and all CD45 negative
cells, a fmmizscatter versus CD45 fluorescence dotﬂ%%s used. The
doubl e- positive CD34}/ CD45+ cell popgl ation z 4 MAR z00S 781238 36
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1999) wmerdflopBixedures (14% and BUCY in 22 procedures (17% (Schiller at
al .  1994; Weaver at al. 1999). Autol ogous blood stemcell transplantation
was performed 48 hours after the |ast dose of chenotherapy. Application of

G CSF wyj;.ms@qﬁe@@én@mumgtem”ﬁ@ﬁgjmtmt human G CSF gi ven subcut aneously
after h- dose chenot s filgrastim (Angen, Thousand Qaks, CA, USA)
in 121%35"&@5%%“@ @ﬁﬂ@rej%'lt *T&'/Ef\(',%ﬁ?g% efho hE5ARY) CauRses ipdbe $6 patentsi ngl e G CSF
i nj ect @ anaLitad M@?halﬂh‘@ﬁ RP/rﬁhWEMmt'}) NBan&die’ &t Autiabpoqds bl ood stem

cell transplantation at a dose o %@k roxi mately 30 hours after the
| ast cﬁ@w@dhar@pb}rocem 63%)Tmelphalanc mnmaf QOW@umbamabd with the
routin n [esn smgle G CSF
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including a differential were perforned on a Coulter STKS (Coulter, Mam,
FL, Usﬁ}ap %'tlclw}/ o; &-28F and biood cell counts

The recombinant human G-CSF given subcutaneously after high-dose

chemotherapy was filgrastim (Amgen, Thousand Oaks, CA, USA) in 121 cases and

lenograstim (Chugai, Japan) in 7 cases. The single G-CSF injection evaluated was

given on the evening before autologous blood stem cell transplantation at a dose of

5 ug/kg, approximately 30 hours after the last chemotherapy infusion. The induced

WBC peaks were measured with the routine blood tests on the next morning, 12-14

hours after the single G-CSF dose. The autologous blood stem cell transplantation

was carried out approximately 2 hours after the routine blood test. From the day after

transplantation, G-CSF was given daily at a dose of 5 pg/kg until post-nadir WBC

counts were between 5000/ul. and 10000/uL. Routine blood cell counts inciuding a

differential were performed on a Coulter STKS (Coulter, Miami, FL, USA) daily from

the start of high-dose therapy until the patients left the hospital.

Supportive care

All the patients were hospitalized during high-dose therapy, autograft and the post-
transplant phase and recelved the same supportive care. The antimicrobial
prophylaxis consisted of the following: From the time of autograft until neutrophil



the start of high-dose therapy until the patients |left the hospital.
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was performed with meropenem/vancomycin. If fever persisted on days 5-7,

infravenous amphotericin B was added. The antimicrobial treatment was continued

until neutrophil recovery and at least 24 hours after the resolution of fever. Pafients

were discharged from the hospital after neutrophil and platelet recovery and after the

cessation of antimicrobial treatment.

Assessment of hematopoietic recovery and infection

Neutrophil recovery was defined as the first day with a neutrophil count above
500/pL from the day of autograft. Platelet recovery was defined as the first day with
an unsubstituted platelet count above 20000/pL from the day of autograft. The
observation period was from high-dose therapy until the patients left the hospital.
The assessment of infection was carried out according to previously published
criteria (Link et al. 1994).

Objectives and statistical analysis
The objectives of this investigation were to correlate the induced WBC peak as the
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of t he fieemiwosisisiddests. r ecovery Aut ol ogous bl ood stem ceII transpl antati on was
performed after the neasurenent of the G CSF reaction with a nedian of 3.92

x 106 CD34 cells/kg (range 0.9-21.2). The
The host G-CSF reaction

A single subcutaneous G-CSF injection (5 pg/kg) was administered early after 128
high-dose chemotherapy courses in 86 patients with multiple myeloma or lymphoma.
At this time point, the median WBC count was 4100/uL (range 1800-10700/ul) and
the median platelet count was 197000/uL (range 24000-640000/uL). The G-CSF
induced WBC peak was measured 12-14 hours later. These transient WBC peaks
had a different magnitude (figure 4} and consisted of around 90% neutrophils. The
medlan WBC peak was 17400/l (range 3300-60600/uL). The disiribution of WBC
peaks is shown in figure 5A. Colony-forming cells or CD34" cells were not detected
within these WBC peaks. After the WBC peak, the WBC counts declined and severe
leukopenia (<200/ulL) followed in all cases.

Prediction of the hemalopoistic recovery

Autologous blood stem cell transplantation was performed after the measurement of
the G-CSF reaction with a median of 3.92 x 10° CD34" cells’kg (range 0.8-21.2). The
time to neutrophil engraftment (>500/uL) was a median of © days (range 8-12) and
the time to platelet engraftment (>20000/pL) was a median of 10 days (range 8-25).
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(r ange multivariate analysis performed as a logistic regression, the G-CSF reaction was
independent from leukopenia duration in the prediction of infection and emerged as
the dominant prognostic factor (p<0.0001) (table 5). There was no correlation
between the i‘ate of documented infection and the number of transplanted CD34"
cells or other patient and ireatment characteristics (table 4). A number of factors
correlated with the occurrence of fever, but none of these retained independent
significance in multivariate analysis. ‘
The vast majority of documented infections (86%) occurred at a low G-CSF reaction
(figure 5 and table 6). Bacterial isolates from the blood stream were predominantely
coagulase-negative staphylococel. Also, the majority of pneumonias (83%) and all
the invasive fungal infections and treatment-related deaths were associated with a
low G-CSF reaction.
In 39 patients where a first and second high-dose chemotherapy course was
analysed, the G-CSF reaction decreased from a median of 21700/uL WBC's {range
6400 -~ 59300/uL) after the first to a median of 15600/uL WBC's (range 3300 ~
24800/uL) afier the second high-dose chemotherapy. At the same time, the
proportion of documented infection increased by 38%.
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Docunent ed Age 0. 190.400.53 (553 vs. >53 years) Gender 0.980.530.68 (nale
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Gender ' 0.96 0.53 0.68
(male vs. female)

Diagnosis 0.96 G.83 0.76
(MM vs. LYM)

Previous Chemotherapy 0,14 0.81 0.40
(<8 vs. >B cycles)

Previous Radiation 0,52 1.00. 0.65
(Yes vs. No)

CD34+ cells transplanted <0.0001 <0.0001 0.79

{<2.5 vs. 2.5-5.0 vs, >5.0)

G-CSF reaction <0,0001 <0.0001 <0.0001
{1. vs. 2. v8. 3./4. quariile)

WBC count before G-CSF 0.06 0.54 0.20
{<4Q00/pL vs. =4000/uL}

Days with leukocytes <1000/pL - - 0.003
(<5 days vs. >5 days)

p-value

Table 4: Univariate analysis of the association of factors with stem cell engraftment and risk
of Infection. ANC=Absolute Neutrophil Count; PLT=Platelet Count; MM=multiple myeloma;
LYM=lymphoma.

Engraftment
ANC >500/pi PLT >20.000/u1
CD34+ celis transplanted <0.0001 <0.0001
G-CSF reaction 0.02 0.0006
p-valge

Documented infections

G-CSF reaction <0,0001

Days with leukocytes <1.000/uL _ >0.2
p-value
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reaction <0.0001 Days with | eukocytes <1.000l pL >0.2 p-value 24 MA ‘y
03/081238 41 PCT/ EPO3/ 03056 Table 5: Multivarlate analysis of relevant
factors for stemcell engraftnent and docunented infections. G CSF
reaction i Quartile 2Quarti.le 3Quartile 4 N323 d stream
I nfecti 0%%621{? ﬁ“lCoag. -neg. Staphylg1993 - Strept ococ(;fﬁ@?ftﬁmo&P

Pr opi oni bact erl unB Pneunoni a25660 i nvasi ve fungal |nfection6000 Severe
enterocol itis3600 Ot her infectionsl2660 Sinusitis33 Cholecystitis3

Sof t - t 12§ Melhadiplesnalysigpidpipyantigctonefr glemmeell engrafioent and dopgrasritadon 3

port - sagfedtions. Overal | 1 nci dence 6000 Treatnent-related nortality

G-CSF reaction Quartile 1 Quarfle 2 Quarlle3  Quartile 4
N 32 32 32 32
% % % %
Blood stream Iinfection 22 12 3 0
» Coag.-neg. Staphyl. 19 9 3
» Streptococcus 3
* Propionibacterium 3
Pneumonia 25 6 6 0
Invasive fungal infection g 0 0 0
Severe snierocolitis 3 8 0 0
Other infactions 12 ] 6 0
» Sinusitis 3 3
» Cholecystitis 3
= Soft-tissue infection ]
» IMyelitis 3
» Catheter entry-site infection 3
* Port-sepsis 3
Overal incidoncs R ETL R e
Treatment-related morfality 6 0 0 0

Table 6: Correlation between G-CSF reaction and type of documented infection.

in this investigation we found that the reaction of the host to a single dose of
pharmacological G-CSF before a phase of myelosuppression follows can be a
predictor of critical hematopoietic functions during the course and for overcoming
myelosuppression. This highlights the potential of G-CSF and suggests that G-CSF
could be used in a diagnostic procedure. To assess and predict the capacity of host
defense mechanisms to fight infection and to compensate cytopenia before a
manifestation of myelosuppression has not been possible so far. The G-CSF
reaction provokes a leukocyte mobilization by targeting the bone marrow
microenvironment and directly represents an effector cell response. This is
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G-CSF-inducible .emergency reaction” during myelosuppression. For the

transplanted CD34" csll number, no cormrelation with the rate of documented

infections was found (p=0.79). As long as a regular neutrophil engraftment occurs,

there seems to be no further impact of CD34" cell number on the rate of infection.

Experiments in mice reveal the influence of G-CSF on microenvironmental

functionality. In transgenic mice constitutively expressing high levels of human G-

CSF, megakaryocytopoiesis in the bone marrow was augmented although G-CSF

has not been assigned a specific role in megakaryocytopoiesis (Fujita et al. 2001}, In

transplantation éxpen'ments, it was shown that this augmentation of

megakaryocytopoiesis was dependent on microenvironmental changes induced by

transgenic human G-CSF. This qualitatively altered microenvironment aflowed a

faster platelet recovery following hematopoietic transplantation. This fits to our

clinical finding that the G-CSF reaction is an independent predictor of platelet

recovery. In G-CSF knock-out mice, which did not express G-CSF, a chronic

neutropenia, a diminution of progenitor cells, a reduced fast mobilizability of

leukocytes by a single pharmacological dose of G-CSF and a higher susceptibility to
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dose-dependent. A strong mobilizing effect during steady-state hematopoiesis or

after conventional chemotherapy is observed only at G-CSF doses of 10 ug/kg or
abave (Morstyn et al. 1988; Morstyn et al. 1989).

About one third of autologous blood stem cell transplants worldwide are performed in
muitiple myeloma. The vast majority of these patients receives melphalan or
busulfan/cyclophosphamide high-dose chemotherapy before transplantation, as it
was applied in our investigation. In these patients, the G-CSF reaction could provide
a basis to administer risk-stratified supportive care in controlled clinical ftrials
(Meisenberg et al. 1997; Herrmann et al. 1999; Kem et al. 1999; Freifeld et al.
1999). Moreover, the G-CSF reaction could play a role in other areas like
chemotherapy without stem cell transplantation for solid tumors. It would be
interesting to investigate whether the actual need for pharmacological G-CSF could
be determined on the basis of the G-CSF reaction. The G-CSF reaction also could
contribute to the development of novel prophylactic strategies against infection
(Noursadeghi et al. 2002).
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Percentil e7665765 Maxi nun@977987 Table 7: Correlation of the duration of

| eukopeni a and rBEfIPENi a2 wi th ttﬂep<cuyot0?caﬁ3&ci 255-&-%3?5-0<0

Leukopenia <1.000/uL 001
(Days)

Minimum 4 4 3 3 5 4 3

25. Percentlle 6 5 5 5 B 5 4

50. Percentile 6 6 5 5 ) 6 5

75. Percentile 7 6 6 5 7 6 5

Maximum 11 9 7 8 11 8 8
Neutropenia <500/uL p<0.001 p<0.001
(Days)

Minimum 4 4 3 3 4 3 3

25. Percentile 5 5 4 4 6 5 4

50. Percentile 6 5 5 5 6 5 5

75. Percentile 7 8 B 5 7 8 5

Maximum 9 9 7 7 9 8 7

Table 7: Correlation of the duration of leukopenia and neutropenia with the cytocapacity test
(WBC peak) and the number of transplanted CD34" cells.

Example 10: The leukocyte or white blood cell (WBC) peak as the result of the
cytocapacity test is very similar to the respective neutrophil peak.

The following data (table 8) is based on the cases of example 8.

WBC Peak ( /pL.) Neutrophil Peak { /yL)

Minimum 3.300 3.100

25. Percentile 12.800 12,100

50. Percentile 17.400 18.700

75. Percentile 23.300 22,400

Maximum 60.600 56.300
r=0.998

Table 8: Correlation between the induced WBC and the neutrophil peak.



(WBC peak) and the nunber of transplanted CD34* cells. Exanple 10: The

| eukocyte or white blood cell (WBC) peak as the result of the cytocapacity

test is very simlar to the respective neutrophil peak. The foll ow Ef dat a

(table 8) Is based on the cases of exanple 8. WBC Peak (I pL)Neutrophi¥ Mk 2¢s

(I'pL) M nimunB. 3003. 100 25. Percentilel2.80012. 100 50.

Percenti | ey i3@82s% 700 75. Percentil e23.30022. 400 Maxi mun60. 60056. 300 r =

0.998 Table 8: Correl ation between tfQe induced WBC and PEHEPOYBIEG ophi | peak.

2 4 MAR 190 5. WO 0310 8 1 2 3 8 45 PCT/ EP03/ 03056 Exanple 11: The

cytocapacity test after nyel osuppressive chenotherapy without henatopoletic

stemcell transplantation. Forty-eight patients with [ynmphoma or nultiple
nyel orrﬁ.mmmieﬁhe eptoraEpacity teshafferanyglpsappressive chemoti@sapy or t unor

reductwummrmtenobﬁclstemmelhmspl@ntat N.specified in Exanple 8. The first

G CSF injection was given on day 5 of the regime and the Induced | eukocyte

peak on day 6 was taken as the cytocapacity test. The | eukocyte count rose

f r om aForiyeBight p’ati&'ntﬁ)O@r’tlpLIy(nphnge br SQOMBIeZWelm)atmceivemcﬂmnlE\bf 10. 100/ pl

(range ,300-46. 7 r.aduati on euko redicted the
ri sk ofhgnafigra '?yn ?%B’f 'ﬁsg g”@% retdyﬁ{!ﬂnea%stawﬁeﬁ @#@aﬁ?ﬂ g%wi ng phase of
nyel osgippified Efampﬂemermta Fip| BCBE Ilﬁjé@tlwphﬁ'@lﬂén @rmdws dfitie Rgimie ed out .
Leukocg/t eﬁgg F(i and fecéqz(# é ;;%/t oca tes%lé <= d| an237(30%
P<0. 0524 "@?ﬁ@%‘ﬁ% :P&ag wep @9@ dgsici ?testwuth
ﬁgver 1§ﬂ€bcyt@fc%9h12r%8% fohes meméﬂlo@smwmﬁdnge 105@)@@2@%@)% athédlar he 1EV
J of 10.100/ul (range 300-46 700!|JL) The graduatlon of the leukocyte peak predicted
the risk of fever and infection (p<0.05) (table 9) during the following phase of
myelosuppression. A hematopoieiic transplantation was not carried out.

Leukocyte peak
(=cytocapacity tesf)
N Fever and infection
<= median 23 7 (30%)
p<0.05
> median 23 1 (4%)

Table 9: Correlation of the cytocapacity test with fever and infection after
myelosuppressive chemotherapy with the IEV regime.
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froma subject, wherein said subject has been subjected to adm nistration

of a single dose of G CSF and has been maintained for a tine sufficient to
all ow nobi lization or release of the | eukocytes from hemat opol etic
production and storage tissues and sites of margination into the bl o&d‘ ~and
b) determ ning the hematopoietic cytocapacity by assessing the anoun gf”" 2008
| eukocytes determned in step (a) with the anount of | eukocytes which have
been nobi | woeslsagssr el eased in a control subject V‘hereiﬂ?{l‘?ﬂhgo &gnt r ol

subject Is selected fromthe group ggnsisting of subjects ving (1) a high
risk for a disease, disorder or conplication associated wi th high-dose

cyt ot oxi ¢ chenot herapy and/ or hemat opoietic cell transplantation, (ii) an
Internmediate risk for a disease, disorder or conplication associated with

hi gh- dose cyt ot oxi ¢ chenot her apy Claigisor hemat opoietic cell transplantation
or (iii) alowrisk for a disease, disorder or conplication associated with
hi gh- dose cyt ot oxi ¢ chenot herapy and/ or henmat opoi etic cell transplantation.

2. A met hodAT @gthdg! RF! ddermdinig! habhemarbbiBlic 'QRicBbadityOBMd &bce’ - t her apy
for a subject, wherein said nethod conprises’the steps of the nmethod of
claim1l anePmpisingdhe sieps gkep (c) selecting a suitable antimicrobial

pr ophyl axi s ,0r, f ' lkbk&{rt% bt ai ned in
step (b). 3??,&8%%'??(‘) ggggéoé@ﬁgﬂfg C algﬁr%,@ﬁﬁ/ﬂg@?él&.'g%{f@ég%p E@I axis or
therapy is a Tfiomoplybiesti whenein said sybject bas been subjedterbiot administrationi on or

anel ioration | ' | . | , Wherein

said infecti O%ﬁ‘lagﬂlggal d(§c8? ;bté@'gg%%{‘ H@a%&éﬁ%a@ﬁﬁdﬁéﬁ?’tlﬁ'n%sﬁgfﬁe%l;zot ozoal ,

parasitical aralowambbilizationi of aeleremnsof Hed IMRETYREH GronD IBNABIGRAR 49

PCTI EP03103056 A method according.to claim3. wherein said,infection is

sel ected fromP3clg) 8['1‘%) sﬁ%?@ﬁ gﬁ“\‘?& %‘P Sgtﬁwﬁ&?ﬁ'fa’,“aﬁ'%ﬁ?gbe S‘ﬂﬂﬁal i nfection,

enteroeolitis,andoft tissue infection, and sepsis. 6. A nethod for selecting
for a subject,

a suitable opF | axi s, or, therapy, for neutraqpenic fever
wher ei n sai J e %ﬁ'%%rh%@éoﬁcﬁéms?%pﬁqwt e@_?@?ﬂ%ﬁ*&? apeutef | and the
further step (dukoSRés abloRtiined SHistepP{ss WIhORB Ydmdting of leukbeytedP whichr
neut ropeni c fever for sajd subject based on the results obtained in step
(b). have been mobilized or released in a control subject wherein said control
subject is selected from the group consisting of subjects having (I) a high
risk for a disease, disorder or complication associated with high-dose
cytotoxic chemotherapy and/or hematopoietic cell transplantation, (i) an
intermediate risk for a disease, disorder or complication associated with
high-dose cyiotoxic chemotherapy andfor hematopoietic cell
transplantation or (jii) a low risk for a disease, disorder or complication
associated with high—dose cytotoxic chemotherapy andfor hematopoietic

cell transplantation.

2. A method for selecting a suitable antimicrobial prophylaxis or.therapy for a
subject, wherein said method comprises the steps of the method of claih 1
and the further step (c) selecting a suitable antimicrobial prophylaxis or
therapy for said subject based on the results obtained in step (b).

3. A method according to claim 2, wherein said prophylaxis or therapy is a
prophylaxis or therapy for the treatment, prevention or amelioration of an

infection.

4. A method according to claim 3, wherein said infection is selected from the
group of fungal, viral, protozoal, parasitical and bacterial infections.



7. A nethod for selecting a suitable anount of hematopoietic stemcells,
preferably CD3C cells - to be transfused for the therapy of a subjezt,
wherein said nethod conprises the steps of the method of claim | and NARE(0S
further step (c) of selecting the anbunt of said cells to be transfused for
the therapy of a subject based on the results obtained in step (b). 8 A
nmet hod f or waals@sikisng a suitabl e anobunt of a hemat opoi e} row h factor or
cytokine for the treatment of a subjgct, wherein said hgﬁﬁﬂa&ﬁﬁhprises t he
steps of the nmethod of claiml and the further step (c) selecting a suitable
anount of a .hematopoietic growh factor or cytokine for the treatnent of
said subject based on the results obtained in step (b). 9. Use of

| eukocyd.es A?hehg@dcwrdmgatoscw&mﬁ,t wﬁgrei_nlts*_.aﬁi !l:cfémiafl&% iselected fa%mlitmgost ic
conposition for di agnosi a susceptipility for a disease, disgrder or

conpl i cat i oﬂrOHBSCBE?‘g‘E'EdO{;ﬁ'P?F"Pﬂ%-' Jiy ecfy?%l'd&fpﬁho@hgﬁﬁa{m'%?" hd/ or

hemat opol et tigsue fféctioh2arsidepaisat i on in said subject, wherein said subject has
been subjected to admnistration of a dose of G CSF and has been naintai ned
for atine sufficient to allow nobilization or release of the |eukocytes

from hegrat oOpQh 8k ' @B@ ]ﬁiﬂqs | SHHL B ' mar gi nati on
into tﬁgabl gggaﬁ%&#%%%% of @'Ibglﬁm %ﬂrmta%g?lﬁse gﬁbéﬁgﬁ:fﬁvgr wher ei n

sai d di seas®rasrijectdwhergin saidmsthogdaomprisesstbe steps of thei methpd ghclaiose cyt ot oxi ¢
chenot her ap dgQr PRA eLiGu | ol S L an, ropenic
fever, m cryc()b?‘gl {h?nfyg@ﬁ%fr?,a @5 }Bhﬁg@e%oﬂ.@%&% 8@?@@%%%?5%5%82?%03/ 03056

del ayed henmgulmpperic fever fer saidrsubjebl masdd o the nesultsoshiaiped sstem(b). | nmunol ogi cal
effects directed agai nst the host, high I evel of supportive care, norbidity

and nortality. 11. The nmethod of any one of clains 1 to 8 or the use of
claim 9J.or AOmethodr for nseleding  wgtable armount hefrbematbpoielib estomt tulid, of any one

f claims 1t - laim.9 ar, 1 th t f clai
21, wher oi noelrab GHR4C S o G BrPiiasies e Yhohy o S SHBSE. BheBiY nor apy 1.
The net hod g4id Hethoafcofrpibes ha stepResf tiamathbd ohélgif Taae thel Termérespapy

[ inistrati f mei phal busul f an, | ophospham de,
ggfan'sf ?rﬁe? cgpglf%gqrtigg I,tr?qr; gr?py%fgﬁ?q] ggﬂs to l[I:%qtr:::n‘gfrtlls.c-,g ¥o(} tﬁg th%? pyaorpa ©

subject based on the results obtained in step (b).

8. A method for selecting a suitable amount of a hematopoietic growth factor or
cytokine for the treatment of a subject, wherein said method comprises the
steps of the method of claim 1 and the further step (c) selecting a suitable
amount of a hematopoietic growth factor or cyiokine for the treatment of said
subject based on the results obtained in step (b).

9. Use of leukocytes obtained from a subject for the preparation of a diagnostic
composition for diagnosing a susceptibility for a disease, disorder or |
complication assoclated with high-dose cytotoxic chemotherapy and/or
hematopoietic cell transplantation in said subject, wherein sald subject has
been subjected to administration of a dose of G-CSF and has been
maintained for a time sufficient to allow mobilization or release of the
leukocytes from hematopoietic production and storage tissues and sites of
margination into the blood.

10.  The method of claim 1 or the use of claim 9, wherein said disease, disorder or
complication associated with high-dose cytotoxic chemotherapy and/or
hematopoietic cell fransplantation, is neutropenic fever, microbial infection,



14. The met hod of any one of clains 1 to 8, the use of claim9 or 10 or the
met hod or use of claim1l, wherein said subject has been subjected to

nyel osupr essi ve chenot herapy. 15. The nethod or use of claim 14, whgsejn 2005
sai d nyel osupressive therapy conprises the admnistration of

cycl ophospham de, etoposide, carnustine, cytarabine, neiphalan, busulfan,

doxor ubi ci wompsiigbi ci n, paclitaxel, docetaxel, thiot eﬁa f | udar abi ne,
vincristine, bendanustine, cisplatim carboplatin, dablGERRPS,
fluorouracil, genctitabine, idarubicin, ifosfamde, irinotecan,

net hot r exat m,t oxant r.one,., oxal i BI atin,, treosul fan, vinblastine, or

\ {
vi nor el bi nde13Y88 " T lEmAtoRaigfic,t Vefhe oPRqIngi s HNMYNOSUPRIBESIORe of clai m 9

or 10 or tHemumelogied effectssdiraefedCagain®t thé. hosl) Glghi 1Bvel oF SuspoRtiveGdard)as been

subj ected to . radiotherapy, suffers froma primry or secondary bone narrow
di sease, arfnorgmqlﬁpmga@ysease, a hereditary disease or disorder or an

infection. 17. The nethod of any one of clains 1 to 8, the use of claim9 or
10 or the nethod or use of any one of clains 11 to 16, wherein said G CSF
is fiidfastih,meted gbaey prg ol 1 #x8 or theoiseafelamidor th whestip or

| enogr ast i ngaiy ibMARs 2Hmafe 03/ 081238 (G anocytel m Chugai, Japan). 51
PCT/ EPO3 /03056 18. The nethod of any one of clains 1 to 8, the use of claim
9 or 10 or the nethod or use of any one of clainms 11 to 17, wherein said

dose 0f,G ' ed [ ft wei ght of

t he saifl%f sﬁe@?thoqﬁ%%ke&ﬁe{"ﬁ%&é ?g%? ' %eea%é %(f:l%%"ﬁsg ?‘ 5% %&H%/he use of
claim9 or mdhaodt ot ise ofnadimott, svhersie saifl sabjgctdves Henclubjectedli high- 17, wher ei n
sai d dose g{osG CSnl,f%é 1.0, 2.5, 5, 7.5, or 10 pg/kg body wei ght of the

sai d subject” EIEP FaR¥%t hod of any one of clainms 1 to 8, the use of claim?9
or 10 or the nethod or use of any one of clains 11 to 19, wherein said tine
sufficient £to allow nobilizatjon or release, of the | eukocytes is in the
range oF I_T{h@ T?g’oghﬁ'h@? ‘?‘i?aﬂé%ﬂmnoﬁa'daﬁ'&'grbﬁ’%qeof’hw f8PL to 8, the
use of cl aidggmprisds 18dmmistraon MBE hAIpRAlaHS ChiuIfany &eRpRésphamidss 11 to 19,
wherein said tine sufficient to allow nobilization or release of the

| eukocyt es RENYgtNG ataposiden g ytargbinfeast 2 hours, at |east 6 hours, at |east

10 hours, at least 12 hours, at |least 14 hours or at |east 18 hours.

14. The method of any one of claims 1 to 8, the use of claim 8 or 10 or the
method or use of claim 11, wherein said subject has been subjected to
myelosupressive chemotherapy.

15. The method or use of claim 14, wherein said myelosupressive therapy
comprises the administration of cyclophosphamide, etoposide, carmustine,
cytarabine, melphalan, busulfan, doxorubicin, epirubicin, paclitaxel, docstaxel,
thiotepa, fludarabine, vincristine, bendamustine, cisplatin, carboplatin,
daunorubicin, fluorouracil, gemcitabine, idarubicin, ifosfamide, irinotecan,
methotrexate, mitoxantrone, oxaliplatin, treosulfan, vinblastine, or vinorelbine.

16.  The method of any one of claims 1 to 8, the use of claim 9 or 10 or the
method or use of claim 11, wherein said subject has been subjected to
radiotherapy,l suffers from a primary or secondary bons marrow disease, an
autoimmune disease, a hereditary disease or disorder or an infection.

17. The method of any one of claims 1 fo 8, the use of clalm 9 or 10 or the
method or use of any one of claims 11 to 16, wherein said G-CSF is fiigrastim
(Neupogen™; Amgen Inc.,, Thousand Oaks, CA, USA) or lenograstim



18,

19.

20.

21,

WO 03/081238 PCT/EP03/03056

51

(Granocyte™; Chugai, Japan).

The method of any one of claims 1 to 8, the use of claim 9 or 10 or the
method or use of any one of claims 11 o 17, wherein said dose of G-CSF is
selected from a range of 1 to 20 pg/kg body weight of the said subject.

The method of any one of claims 1 to 8, the use of claim 9 or 10 or the
method or use of any one of claims 11 to 17, wherein said dose of G-CSF is
1.0, 2.5, 5, 7.5, or 10 pg/kg body weight of the said subject.

The method of any one of claims 1 to 8, the use of claim 9 or 10 or the
method or use of any one of claims 11 to 19, wherein said time sufficient to
allow mobilization or release of the leukocytes is in the range of 1 to 120
hours.

The method of any one of claims 1 to 8, the use of claim 9 or 10 or the
method or use of any one of claims 11 to 19, wherein said time sufficient to
allow mobilization or release of the leukocytes is at least 1 hour, at least 2
hours, at Ileast 6 hours, at least 10 hours, at least 12 hours, at least 14 hours
or at least 18 hours.
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