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fol | ow ngwbioglsdase cyt ot oxi ¢ chenot herapy The present | nPEmEPO3I03068¢ ates to
a nethod for determ ning the hematopoietic cytocapacity of a subject
conprising the steps of: (a) determining the amount of | eukocytes present
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hematopoietic cell transplantatlon (n) an intermediate risk for a disease, disorder or
complication associated with high-dose cytotoxic chemotherapy and/or
hematopoietic cell transplantation or (iii) 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 suitable 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 grthh 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 diagnosing 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 release of the

leukocytes from hematopoietic production and storage tissues and sites of
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Neutropenia after high-dose therapy usually is short with the use of mobilized
PBSCs, yet it is severe for some days. The majority of patients develop neutropenic
fever indicating infection (Kolbe 1997; Reich 2001). The clinical course of infection is
variable and in a proportion of the patients complications can become life-
threatening.
Granuiocyte 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 marrow 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 supportive care, to stratify the application and dose of
hematopoietic growth factors and intensity and duration of antimicrobial prophylaxis

and therapy.

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



hemat opoi etic cell transplantati on whereby the aforenmenti oned undesirable
side effects are to be avoided, aneliorated or treated adequately. The
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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 (iii) a low
risk for a disease, disorder or complication associated with high-dose

cytotoxic chemothérapy 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 control subject is a healthy subject. In 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 control subject in which said



associ ated wth high-dose cytotoxic chenotherapy and/or hemat opoi etic cell
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t herapi es, such as high-dose chenotherapy. The hematopoietic cytocapacity

expresses the, i ct ~of, the .in eukocyte peaks on a relative scale
and/ ofeu %@35@%P?gg?ﬁegﬂ.m%'i,lze%gﬁg%%%%ldét i c cytocapacity may be cal cul ated by
categorizing the distribution of the |eukocyte peaks into' < 25.

Der cofite | termanthemabpojsicc EHORRBAC! 1BRBalR e Valkie i FEPIVELTTyal Les
with respect t ' di-st 4i LON ' iond. 0; see
al so Q@Q@%ény&@n@ﬁ%@ﬂ%e L RFPEEE%%% edsll\@'g%garr%a@eﬁﬁg and T
| ymhgmeggwwlmab{m;a dytatekioghemethenapyt reopion dwemaapeistic €8l
nonocyt es and macrophages as | 1 recursors there I ich are
der | vf&'_ﬁ%ﬂié‘ﬁ@lﬂpﬂmsaMeVﬁlH? lrﬁa'i\ﬁlﬁ é@emgieads@ﬁ ?icé'gﬁgg‘; gé‘ﬁ’%’g ag\]n?t Lﬁttﬁ?s "
i nvention ale | r résindasdd hduearts. e
term ag%ﬂwé?ri@@a%%@p@a%éWES%BF%S(%E% ?ﬁ?ef%‘? §®ttécg§allﬁ Sui t.all:?I e npdes of
adnmi npginirastratior of aainyletdeise afrG1ESF jre ptaubigct Al Cé(B)t@ﬂ@@raB!RSm.SHﬁBes of
& Coras Nafr-davechemihbt IEC TR bE P ea ey o Btk L FeRed

. , e I'n conbl nat 1 on wi
ot her oS SUARGESY IBLkAGe! Podks SAMBNIIMATRRA ichdlor cateorizaiam Bheas
separ at ed pharnmaceutical ‘conpositions. The term"a si ng] e .dose" ans that
G CSFhematapuisiics tytoedpacitjemaydet calewlated by \aategqsizing the,dishid '@Pe(?f;{ﬁﬁat i on
of the hemat opoi eti.c, cyt geapaci t y.to_t et apdsh o her ps of
medi ci@Ukpp E’@ﬁfs, '@@0%2 'tqeiﬁérﬁ“ém?a?igbﬁg&e?@%scg 50(? pﬁéﬁ%‘%o? Zf_%(igc
gr owt RofRekiR, ©r75Pdredstilebard >t Vs.aﬁémtita) drhe tsargfernatidrointo gelativei d

term does not necessarily require t m ni, st ey ed aonce,

[ at, GCSF is only a
r at hevaluies wigh negspeal dedhefmeniesroictis @ﬁ@@uﬁendﬁlﬂ’f;ﬁi‘é%g%c?%t s @elsgp st eps
I ndependent | y. The ' dose of G CSF to be adm nistered in accordance
with @ ?MWanQE%&%bﬁe\/séntion may be given before, during, or after

O e T R B o b s hovaty b b 0 T
Ad mg ni(sesirephilesemeuinpphiies.doas "@SXVMEQH%?VC‘%;S (%'I‘—ga B{ﬁqrﬂéh%fﬁ%o?gx‘%%ﬁaﬁer apy
's pr %fr&gﬂgéﬁé tﬁgFEo?rB?Ic@H@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
administration comprise intravenous and subcutaneous administration of G-CSF.
MoreoVer, the substance can be administered in combination with other substances
either in a common pharmaceutical - composition or as separated pharmaceutical
compositions.
The term “a single dose” means that G-CSF is administered a defined time interval
prior to the determination of the hematopoietic cytocapacify to the patient and to
further steps of medical ftreatment, such as transplantation of PBSCs or
hematopoietic growth factor or antimicrobial treatment to the subject. However, 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 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 ni strations of the therapeutic agent(s) for such cytotoxic therapy, so
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a subject. The hematopoietic cytocapacity expresses the impact of the induced
leukocyte peaks on a relative scale. The hematopoietic cytocapacity may be
calculated by categorizing the distribution of the leukocyte peaks into < 25.
percentile, > 25. percentile, < 50. percentile, > 50. percentile, < 75. percentile and >
75. percentile, or a transformation into relative values with respect to the median of
the distribution which can be set as 1.0; see also accompanying examples. 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 hematopoietic cytocapacity to the
subject independently of further steps of medical treatment, such as hematopoietic
growth factor or antimicrobial treatment or hematopoietic 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 stinmulating factor as described in Filgrastim(r-nmetHu
G CSF) in clinical practice, Eds. CGeorge Mdirstyn, Second Edition 1998,
Mar cel Dewbeaws/o8nes, New York; Kubota 1990; Asano 1991; WPICT&EPL98856 The
ternms pol ypeptide and protein are used synonynously herein. Preferably,
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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 présent 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 fuéion proteins of the aforementioned G-CSF proteins,

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. Thewproowmeiss or pol ypeptides referred to above nay PeTaubod/mdosé ered in
a suitable diluent. The diluent is s&l ected so as not to affect the

bi ol ogi cal acti vi ty of the conbination. Exanples of such dil uents are
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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, bone
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. Moreover, a detailed method how
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exact ir?crlu%gl;ts_tagglgt’fsC%[Tésrt,e %%iQ-Test, Wilcoxon-Mann-Whitney Test, Kurskal-Wallis
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
accompanied 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 analysis, 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 fo 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

multivariant analysis with stratified versions of the aforementioned tests or Cox
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transplant 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 phenomenon, G-CSF has been administered before autologous
transplantation and it has been investigated whether the induced transient leukocyte
peaks were a functional measure for the host hematopoietic capacity and would
predict the hematopoietic recovery and related variables after high-dose cytotoxic
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 time to neutrophil and platelet recovery and also the duration of
leukopenia <1000/wl, the duration of neutrbpenia <500/ul, and the residual
neutrophil/leukocyte level in the blood during myelosuppression. Surprisingly, the

correlations between the cytocapacity test and these hematological parameters
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I nfec he associ a conplication sord ,seas
a transplantation is administered, a higher number o CD ce sa%%y be

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

system. Further alternatively or in addition, the transplantation of allogeneic or
autologous hematopoietic stem cells may be considered, in order to (faster)
reconstitute the patient's hematopoietic system. Still further, a standard antibiotic
treatment usually given may be modified so as to include further antibiotics, different
antibiotics, and/or higher doses of antibiotic treatment, in order to more effectively
prevent and/or treat infection and the associated complication, disorder, disease and
Jor 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 obtained 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-
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chemotherapy (Beyer 1995; Schmitz 1996) and the associated good tolerability 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 test > 1.0 and when at least a standard dose of CD34"
cells (> 2.5 x 10%/kg) is transplanted, outpatient care as a possibility is suggested
(see éiso Examples 3-5 hereinbelow). In this favorable group, there was an optimal
neutrophil and platelet recovery, which was completed in 10 and 12 days,
respectively. 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 hematopoietic récovery can be determined. Neutropenic fever
frequently is the first sign and hallmark 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
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i ndepeuittieadditiorial dmormation 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 stratify 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
cytocapacity test in different forms of myelo- or immunosuppression due to medical
treatment, infection or primary and secondary bone marrow diseases or disorders.
Therefore, 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 term “suitable antimicrobial prophylaxis or therapy” encompasses 'medlcal
treatments which either prevent microbial infection effectively or which allow an

efficient treatment thereof.

In an preferred emboditnent of the invention said prophylaxis 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 bacterial 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.



treatnments which either prevent mcrobial infection effectively or which
allow an efficient treatnent thereof. In an preferred enbodi nent of the
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treatnent, prevention or aneliorationidof an infection. In an even nore
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t her apy openr c fever based on the results obtained in step (b).
The definitions and epr anations of the terns nade above apply nutatis
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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). 4
The definitions and explanations of the terms made above apply mutatis mutandis.
The term “suitable prophylaxis or therapy for neutropenic fever” encompasses
medical treatments which either prevent 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 suitable 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.



medi cal treatnents which either prevent neutropenic fever effectively or
which allow an efficient treatnent thereof. Said nmedical treatnents may
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antimcrobials or biological hunoral ©¥r cellular therapies. Preferably, a
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gr owt fedovetyr or cyt oki ne for the treatnment of a subject, wherein said
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step (c) selecting a suitable anount of a hematopoietic growmh factor or

cyt Okm%c t@é &Fﬁﬁenc} @@ﬁtfﬁi‘f‘?elé?t%sscé'éjn‘ﬁéthbﬁ%r b@léeﬁi’lqza duiabie ardumt obzai ned

in step |n|t|ons and expl anati ons of e ternms nade, aboye apply
mut at henraibpoidtic growtlrefactnrrnr @yt@mneé@r thentreatinen; of2 sHRIBCH p¥hEIR Sgidowt

o o e, Ak R e BLARPUS e Gt
hemat gpRicehY Ca Fifthble faﬁfddh't dfsa GreEitopoletiet Gywthafattorsor cidekine for the
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 hematopoietic 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, thrombopoietin or KGF. More preferably, a
suitable dose of G-CSF is about 5 pg/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



GW CSF, erythropoietin, stemcell factor, thronbopoietin or KG. Mre
preferably, a suitable dose of G CSF is about 5 pg/kg per day applied
subcut anewoaBys123he net hods of the present invention encomoagPos/mosétro
applications. The present invention aléso conprises a nethod for determ ning
the hematopoietic cytocapacity of a subject conprising the steps of: (c)
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the present invention are specified, e.g, in Example 7.

Finally, the present inven(tion encompasses a method of treating a disease, disorder
or complication associated with high-dose cytotoxic chemotherapy and/or
hematopoietic cell transplantation 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 said patient (i) a suitable antimicrobial prophylactic or therapeutic
agent in an effective amount, (i) a suitable agent for the prophylaxis or therapy of
neutropenic fever in an effective amount, (iii) 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 above 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



neutropenic fever in an effective anount, (iii) an effective anount of
hemat opoi etic stemcells, preferably CD34+ cells, or (iv) an effective
anount ofwe cdesaBopoi etic growth factor. The defi niti onspamdirexploacat i ons
of the terns nmade above apply nutatist7nutandis. The dosage regi nmen for
said adm nistration of an agent, cells or growth factor wll be determ ned

by the attendi ng i an and ot h cli factor
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fluorescence activated 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 associated with high-dose cytotoxic
chemotherapy and/or hematopoietic cell transplantation, 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.



I mmunol ogi cal effects directed against the host, high I evel of supportive
care, norbidity and nortality. In another preferred enbodi nent of the
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PCT/ EPO3/ 03056 18 The term "hi gh-dpose che therag ) referg to the dgsage
and i hhendemy drigh-slesaochemaieraRy chrafersy g‘éarﬂa%d é%ag%i@'ﬂ-dgg%m'&neﬁs,a

si gni §§ I ressi | tehs @k i C r-£ d g @slfi i pher al
bl ood%%’ﬁ@ghce)llﬂ%}?aﬁ@‘%@l a? SZI Q{égf:agduérﬁ \Qﬁaaérllmd g%%éeasgéﬂéw S I?eof [ n?@ti gn.

De pengiyetbsupptéssioto salipavso fvitheignificantiy tesiuspdperiphendshiand deykagyte and

| ' f PBSCs . I . - F
G Coblaiflet sppisindApdRcrAgRd diskeo Resione Figpnaing SERdba0s e, o
bl ood ﬁ%b&&ég@ﬁ@é §b6§t§86é§,_é aHspRAtatiMPSHf PBSIGY AllyYbe $Té(?lsgrd@i phndese

chem)f: erapy conprises admnistration of nelphal an, busu .
cycl oprapmndlyi d&-C3aronuGMHESF earsp @pplied a&*f&Brc;tQird@ﬁiﬁ rsremgtherapyhapd

chenot her apeuti ¢ sybstapces. | he hi gh- g, chenot her apy, escal at ed
dosagH@nE@ﬁ'%@ OiﬁﬁaR’i%qé]?ﬁ}ngrdgg@&g@r%é%@ﬂgea% consi st of a conbination of
subst ances in escal ated dosages with substances in conventional dosages.
For additional imunosuppression in high-dose chenotherapy, anti-thynocyte

gl obuMast peafeyally, asaid- IhjghpHess: ehgmeigrary ( RORPTEsS ABBMIsT@LeRe Ll n t he

regimens., In a Q-8 - err e ' t-= ' SR LiERES of
the 1 FrPhaIBR Baparas, Bt hpahils THRdTE, Xpoql i PRarnhomee
chenmophpirapiembiiforhfemic MUBsRRILRELISI the tighvdbber eprtiothefapys ¢scalaiedef f ect
of the chenotherapy on the bone marrow functions. ‘A({,hermt her a Y [

& ﬁ 'bo‘ifsi bl y

nyel odopages slane behappliek Hfﬁkﬁ%}férrﬁg'"m%dfapeﬁﬂ%i?_ & ebing
pl at elggg,%t;ﬂgg%jpggéé%@ga §68adtsl With! SthstBfed th UorkeTord ddégse For

t here y or emat opoi eti c growt _ho factor stinulation.
Dependidgional immunheguppressiomy sl highegoses shemotienapy canti-thymoeyte @lotsdiged ri sk

of infection. Mpst preferably, i supressive,t herapy conprises the
adni niATGaor @Ht'ﬂYmPg9®ﬂ6 'Ha@@gﬁ%%g% i ?i'é&eq: Ut %&FSH@%"%W ar abi ne,
mel phal an, busul fan, doxorubicin, epirubicin, paclitaxel, docetaxel,

t hi ot epa, fludarabine, vincristine, . ) )
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 to 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, etoposide, 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, vinorelbine. Other chemotherapeutic substances could be administered

as well.

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



bendanustine, cisplatin, carboplatin, daunorubicin, fluorouracil,

genti tabine, idarubicin, ifosfam de, irinotecan, nethotrexate,
m t oxant reoe3/oeeas i pl atin, treosul fan, vinblastine, vinorerhP®0308& her
chenot her apeuti ¢ substances could be Bdm nistered as well. In a

furthernore preferred enbodi nent of the nmethod or the use of the invention
said WD 03/081238 PCT/ EP03/ 03056, 19 subj has been.subjected t

t
r adi oshbjegbyhasshegresabjacted 0 farieksrapy. SEEISdAPT apyieahaPF og\ﬁcﬁf@@%(se, an

aut oi %g%?hﬁwgea& el Egt(}iﬁwuﬁg ﬁ%@§§e,0é HerS@tH§ dis8aseldr HiRbREriem. The

term erapy” réfers to any therapeutic applfication of ionic

r adi atgndpfeciend radi ati on nay be radi oactive radi ation including fast
el ectrons, neutrons, pr,otons,

| - 1 Cl. . LR, A
radi atlingnterr Eadipsr Y I8 %fsrtggﬂ!rﬁ/t %ﬁan&eij?@:%tlpm'?%{'gﬁii?sm%5%3'8ﬁ&cd5'r é%gl i gnant
herat ?@cﬁ’ibﬁéh Endl) Bgﬁ‘ég@acmﬁ radi&fion i IRy FRSNGcBRGHS Weliop@s protens,aamasses

t hose di séases “an i sorders whic rinmaril effect the cells of the bone

mar r oRi-nkxsons, esicfovavesi iR, dnd dd¥gadiationi Brefaeahly,asaid fadiadion is csegntoc

| eukem as, el odyspl asi,a, apl asti.c .. anenja, congenital neutropenia, cyclic
neut r & Pﬁ'gg‘?rcﬁrdﬁﬁlfgﬂa@tEﬁaﬂ'ﬁﬁ?%'ﬁh’ﬁgﬁ@ag%%utropeni a. The term "secondary
bone Ayl Qé/rrﬁi SRARSY BRRRTPASEON UikesgeUi ratasasted tibstordissaseshame t he
bone marrow becones’i nvol ved secondarily like in case of bone _marrow

et astdisrderst whiatapdmarilyregeckihs calis oif thankons searsew. Fxpaties dok Aaide

di R ch ar ot ; S :

bat | erisean ot A BROEG' Aud Ol onltic MEaRaRES, dhyabbfenababtdiasial 2,
or | uphenfAaY tddagBhies Useutfbserial royche relittopeyiali sigsethior adds evidéminune

enconpasses all “di seases or disorders which are caused by genetic defects
t hat weutropenier ansnitted via the germline. Mbst preferably, said

her edi-t, ar | S di ' ' e i b N ' j
eyctt o e e i Sandhdy bt brbly’ BldBakgl HRARMBRseh MbobMiRBhtar I8 o
di seasgsordbss Whers therdaret manbwpbedamad invobredosgrassiasiiyt Ifesia ¢aseeaftiangs whi ch

can result in |life- threatening conditions for the subject. Infections can
| ead toaReymMeiastasegol a RNSEmcti on and organ failure in the

nyel osypnfessetihifthune diddasef F‘r—i?fb?é)fbstlfo%@ diScagerUwRIEhbArebassorldted wiilr uses,

fungi, protozoa and parasites ke staphyl ococci, :

the presence of autoantibodies 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 encompasses 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,
streptococci, enterococci, escherichia coli, klebsiella species, Pseudomonas
aeruginosa, candida species, Aspergillus species, Pneumocystis carinii,
cytomegalovirus, herpes 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 life-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 treated, ameliorated and/or prevented may not be life-



streptococci, enterococci, escherichia coli, klebsiella species,
Pseudonpbnas aerugi nosa, candi da species, Aspergillus species, Pneunocystis
carinii, woysosegal ovirus, herpes viruses, respiratory vi PCIEPOFMDSOANY
other mcrobials. It is wunderstood b3 the person of skill in the art that
wi th a nyel osuppressed patient, any infection nmay potentially be
life-threatening. However, it is further to be unglerstood t hat. by. the
pr esetireatening Pomayheeklead dodifedhregtrning IcanEHiosh &V%h@@sﬁh@?@m@ﬁ@n

infectign that [ S gre ' - idegt be
|1t o bt el rahiobRir b 3fEet A |RICLREAROAIRY BRiAsh o dhed

i fe'&Qé@ﬁéﬁgbl@/e@lﬂbdiﬁﬂm;%naélwwmmgf asy SlrJ]alWMfﬁacim.on of the cytocapacity
test in a subject may |lead the attendin sician tq consi t.r.eat ment,
pr evekit a@epréiﬁap@rWIﬁhﬁm afoaﬁwa, g?e W@SEEP Midgs 4 8??2“?& ¥ E?gfe&%@g Wit h

t he af oresgjd | e Erk%*t' i ; 5 BF:N t he

hemat opoi eﬁech%@? gocdggéz;tci y&%&gﬂgl?gjgzsc@%%tndgmr{%g ?ﬁgﬁg%ps gf: (a)

det er m ni ng)t hedefepmiringftheeakmoyt esf peuoeytes presesitotd as APk saeprlgi ned

f bj ect, wh ' i d bj.ect, h b bj M) ti
of 5 5 ngle. dosebEINGs o arhhiat. BSORRPAR A e ool SEIEHRE! 2t o
al | ow mobi |'i zat bgﬁlirﬂétrétﬁirﬁéﬁ§ stglé R sk koS Rantre® boemmidineiresd for

production and storage tissues and sites of margination into the blood;
and (b) det er ni aitinge shfficlentrdo efovenpbilizgtion apaelpase B the laukoruigstfrRManount

f | eukocyt t 1 ned | t ] { I whi ch
have been nobi | Nesaarorth bReiision b hldbs IR sfg F HiRRHTRn" ©

preferably provi{iethd BRoabayg nethod further conprising a step (c) wherein
(c) conprises selecting a suitable antimcrobial prophy]axis or therapy, or

henat opoi e(b)c gdeterminiag ths hematapaielic cyleparacy LSpINgeABAUR
resul ts obtaine N e : iRk l'th
control subject _e%pgy%%acgthl[\ﬁémggﬂ%g% \ﬁﬁttt)lféejcl?t 'S ?g}ieedékf[b\eé f r\g%ﬁtﬁﬁe Y

group consi sti ngapé behinestikzdthor rdedsed ia ncatirolissikjefcbr a  di sease,
di sorder or conplication associated with high-dose cytotoxic chenotherapy
and/ or hematopoietic cell transplantation, (ii) an internediate risk for a

di seagg, ; di r 984 A ARVRCHRYSSH YirtHbribaprsRg £ tep @ C
chermt%ﬁ r'é‘géﬁg‘?{gf’é‘?&%@ﬁ@%‘ﬁg%ettﬁ% cell transplantati onp_or ?i i )éﬁa@fg)ow risk
for avgieteinse) abnsprigher selectingapsiitziie entisicrobiatnsaphylaxs argihegee or

cytot Iow)c(elrr(lzatgggigﬁé g%ﬁ&yfag{?)g/tr%ratment, for said subject based on the results obtained

in step (b).

The above control subject may be a healthy control 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, (ii) 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.

In another more preferred 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,



hemat opoi etic cell transplantation. In another nore preferred enbodi nent of
the nmethod or the use of the invention said GCSF is filgrastim
(Neupoger™biozdszes | nc., Thousand Oaks, CA, USA) or | eno@CagtPosn3ose
(GranocyteTM Chugai, Japan). Said GZASF preparations are conmercially

avai |l abl e and have been approved from the drug regul ation adm nistrations

for the purpose of nedical treatnents. Thus, WO 03/081238, P Q3056

21 apppplicatipanobsaichikiepaiEsignst 'isoﬂgetf?@e‘gr#éfﬁeﬁhﬁemé?é?gﬁ h@%g%%ggpgﬁ' uses

of th!ﬁ/ n'-(gwenti on. Preferably, said dose of GCSF is selected froma range
u

of ab t'o about 100 gg/kg body wei ght of the said subject. Mre ‘
preferably, the dose of GCSF is selected froma range of about 1 to about

20 Lkg b wei ght of id i hd d
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subj egblecid frémfardrier ofratafiut riatol about PAgugdas body weigtdmiitse saidestthieltf r om a

range of about 20 to about 30, 60 and about 100 gg/ kg body wei ght of the
said subject. Wthout being bound by theory, it is the belief of the

| nvent or < that N ONGL, 85Es0Ol orCREH Rbowt 215 of ks, Beryr YSiiEkg oyt he

sai d 0 nore pronounted diffefentiation o

pat i emrﬁ@ﬁthé Bsigefupjsctmay i nprove the predictive value of the
cytocapacity test. This may especially be true for patients that have not
under gone hi gh-dose treatnent or for healthy subjects. If alternative

dosi % el Ei%%%s@g e rﬁ°§§ 05g3§>q§w i eéascéef@rhsa BRI of bdtit! & torkisautut e

anoun i nanorep erred "enbodi nent of the nethod
or thgouse id hbsui TOERHIkgbedy deldghtef tsefshid sebject Still flucthenpteferatdy.i on or

rel ease of the |eukocytes is in the range of 1 120 ULS. SQ re
pr ef ethdose SAiGHOSHis seleeted; Eam 3 sanga 8habew) ?‘5 g%ﬁ%BHt 5ﬁ b@@é‘ﬁs%b%ﬁ' t he
| eukocytes Js at |east 1.hour,. - £aStn 4f & that | east
10 hoﬁbb,”%/l’fg QOgé{svyelgét %Hﬁs%agﬁé qd %’gt Wl'ﬁ“ﬂ@%@%r%g}tﬁ@ta@? O%_ hours.
Sever o glogtfRNofidts thirRighSr Qussowr GADSH atiout!15 Nigkoobedy fieight a. - Ful |
bi bl i ographic citations nmay be found at the end of the specifjcatio
i meditiae ebigl sybjectertimare) head kamese ProaUNsEd; dierppéiahen o g PRRNAENG n
(Tncl l%lqelzrre] ran‘\ay improve the predictive value of the cytocapacity 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 allow 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 herein (including any

manufacturer's specifications, instructions, etc.) is hereby incorporated by reference.



manuf acturer's specifications, instructions, etc.) is hereby incorporated
by reference. WD 03/081238 PCT/EP03/03056 22 The Figures show Figure 1:
Leukocyt ewpaaksiaBs er singl e dose G CSF and | eukocyt e cour ET/EPa®03856

CSF-i nduced | eukocyte peak was observd (day 0) in a patient with nultiple
nyel oma of this seris who received hi gh-dose nel phal an treatnent.

Aut ol ogous PBSC transpl antati on was perfornmed approximately 1 hour after

t he IE%R&MV@SMW:masuremnt. HDT, hi gh-dose chenot herapy. Figure 2: The
i ndependence of the cytocapacity test fromthe CD34+ cell nunber in the
predi ction of the neutrophil and platelet recovery. The kinetics of_ the
neut r Bpjure {:ahsokatyée peakrafieri singleudose ANCSH pad tipulaayte (CRHESt TheCr)

i hown, f t ed level s. Wt hi nah
espect i ve chomF-gonipsd detiohe SFREK et sbRavers flay, O B B pRtom, Dathas,
medi an, > ”Edhgml)plélawé%rﬁar Bedthid Sédatwhd efbdedgd diighidest weslphaled t o

i nvestigate t ndependent prediction of the hematopoietic recpvery by
t he cytocapaciregtrmentt ofeitologeus hr EBSGdi dransplapiion ceVpsS| e PAOMENgyure 3:

Prediction of fever > 38 Way! Lal y the

cyt ocapacity ?82&9""‘?%@%3?15&@?ﬂsg{hc?f%g‘h‘g&@% o?gp%%l ;'/rélltﬁeég?' are based on the
establ i shed r gj#t inigh-g68é ehwhwitigerabg. nedi an of the | eukocyte peak
distribution was set as 1.0. The proportion of cases within the categories

wi t hout fever > 38.0C (A) and the correspondi ng nedi an days of intravenous

G BL OBl O PSR erh o oo ot

shown er of cases, right side cases which had
recei ved a CD@erprslittionuobtire reuRophik and@litgletrecosiyl Thedkingtiaguefethg: The
rel ease of the G CSF reaction. A single dose G,GSF (5 gi ven
appr oxi mat el y ngotraphil {ahpelte twtw% &PHRk %ﬁkﬂl g%?)dc?&go %%%?%?ﬁﬂ?@py The
i nduced | euko i 4B LRowhaupP separatedi Ehsaerkll IBablseWahinathe
nmeasured aft e?é(“tl@-eﬁqﬁ%WSé.}aT Izoaut 0 osggus bl ood stemcell transplantation
was per f or med redgeztivar@B34 Ficgllr levst, distratifitatiinoforotheviBgtopapaeit &telsent i ng
the G GSF ea%eldci)gn,og ?r?egcﬁgn)vgag%eo olr%%%. A sl?tcr:; if%%o%/ggl%%ﬁ%stz \:/)’vas 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 corresponding median days of
intravenous antimicrobial therapy (B) are presented. On the left 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 (5pg/kg) was
given approximately 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



according to magnitude (A) and correlation of the G CSF reaction with the
rate of docunented infections (B). The present invention is illustrated by
r ef er encewbDm3kr3g ol | owi ng bi ol ogi cal Exanpl es whi ch ar e POEIEP0Y03056
illustrative and are not to be constricted as a limtation of the scope of
the present invention. Exanple 1: The cytocapacity test Patients

Ei ghty- ' ith multinl I d.rel d - Hodgki n'
Iy phom. ( N poeromsciguAa e et Feyerben o I FghT daeetohBrgpsw th
standard regifﬁ?ﬁfGBBhHeﬂtéogﬁﬁécti%ﬁ&'(Bﬂi e 1997; Weaver 1998; Linch 1993,

0 sing

Pal unbo 1999 l"'owed by a e 'dose of G CSF before autol ogous

peri pheral blood stem cell (PBSC) transplantation at one institution. The
patients gave .i.nformed consent. . The characteri st ' are

P csenbaaTeReRBYEMED Babesties By alerBHeS fa e oo oitdiGaRlarie
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G CSF was use or" nobilization. The I EV reginen consists of ifosfam de
2500 sggpeof ther presaplisvgniiety  1- 3, epirubicin 100 ng/n2 intravenously day 1
and et oposide 150 ng/n2 intravenously day 1-3 foll owed by G CSF
(filgrastim Angen, Thousand Gaks, CA, USA) at a dose of 5 gg/kg

subcuE$g §|ﬁﬂ%bytcfcra@§cﬂ§yte§t until the conpletion of PBSC harvesting.
Apar t om i ndi vidual dose reductions, patients with MM at an age 60 years
received IEV in a 75% dosage since 2000. PBSCs were harvested when the
post-&ag’;r G CSF stinul ated | eukocyte count rose up to 5000-10000/L or
above’ @ ?ﬂﬁ a COBE Spectra (COBE, Heinstetten, Gernmany) or an AS104

( Fr esefHig-seben Wﬂé,wfﬁﬁ!rm&mﬂe eaydlosepMat)o andncblapsadd mod-tiodgiinss. | n
20 patients (23 wth MV or [ ow rad?_@\;HL, ha%ﬁ\!eﬁ.t d, PBSC from a'tﬁi ngl e
| eukapmephams (Wd )v@’nﬂ"qqﬁlﬁfh%n%!ﬁﬁgw (M) eppeivee g 'Hﬁ'd(%&x P aPBa e
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Phar maceuticals, M dvale, ,  USA)., (4:1 The. fi.nal C I on was
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PBSCS 118l chath QbRtiddof thE peieffs #eqnesehtedih &MIBHL238 PCT/ EPO3/ 03056 24

i qui d nitrogen. .

| PBSC mgbilization, harvesting, processing and cryopreservation

in the vast majority of patients, the IEV regimen with G-CSF was used for
mobilization. The IEV regimen consists of ifosfamide 2500 mg/m? intravenously day
1-3, epirubicin 100 mg/m? intravenously day 1 and etoposide 150 mg/m?
intravenously day 1-3 followed by G-CSF (filgrastim; Amgen, Thousand Oaks, CA,
USA) at a dose of 5 ug/kg subcutaneously daily from day 5 until the completion of
PBSC harvesting. Apart from individual dose reductions, patients with MM at an age
> 60 years received IEV in a 75% dosage since 2000. PBSCs were harvested when
‘the post-nadir, G-CSF stimulated leukocyte count rose up fo 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, Unterschleissheim, 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



CD34+ cell enuneration and PBSC dose The determ nation of CD34+ cells was
carried out according to the guidelines of |SHAGE (Sutherland 1993) using
a FACScanw(OBBostgbaint ai n View, CA, USA) or an EPICS XL- MCIPCTHIP83/03066i CS,
Mam, FL, USA) flow cytoneter equipp®d with an argon |aser. \Wole blood
was incubated for 30 mnutes at 4Cin the dark with the PE conjugated
nonocl onal anti-CD34 anti body and the FI TC conjugated nonocl onal anti-CD45
ant i bbwdf'W¢Qﬁ/\kd by a wash and red blood cell lysis (BD). Before 1998,

20000@4+ ‘freefrﬁm?é}@b?éﬁ%?d PR8BYLsRl | s thereafter. To exclude cell debri S,
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regi mens Is slh IN table 1. Autol ogous PBSC transplantatign was
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products ge awed in a 37C water bath at the bedsi de and were reinfused
WO 03/M5¥ "/ EPO3/ 03056

High-dose therapy and autotransplantation

Fifty-eight patients with MM (67%) were either treated according to the ,Total
Therapy* concept of Barlogie (Barlogie 1997) and were to 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 mg/kg
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
transplantation 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
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tempeygdbe 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 trimethoprim/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, alternatively 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 cell products and single-donor platelets were
substituted to maintain a hemoglobin level above 80 g/L and a platelet count above
10000/uL. All blood cell 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
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on the nunber of groups. In case of nomnal or ordered categories,

Fi sheObjeativas andrstatisticat @@@k?iﬁor trend were applied. Miltivariate analysis
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correlations with those obtained for the CD34" cell 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 betwéen prognostic groups were tested by Wilcoxon-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 witﬁ 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.
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observed objectives of this anaIyS|s, however, were comparable between the

BUCY/MEL and the BEAC/BEAM group (table 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 (£ 50.

of the

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
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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 transfusion of the cryopreserved PBSCs. In
multivariate analysis, the cytocapacity test independently from the dose effect of the
PBSC CI‘Z)34+ cells predicted the hematopoietic recovery. This could have practical
consequences for choosing a threshold dose of CD34" cells for transplantation. With
a cﬁocapacity test >1.0‘, the transplantation of >2.5 x 108 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 recovery would suggest to use a higher number of
CD34" cells. ‘

Example 4: Prediction of neutropenic fever and intravenous antimicrobial

therapy

Fever >38.0°C was absent in 55 of 122 procedures (45%). The median number of
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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 treatment-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 hematopoietic recovery (Figure 2) and

a reduced 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.



ge (years) Medi an53 Rangel8-68 Gender
Hodgki n' s Di sease89% Non- Hodgki n' s Lynphoma2124% Mul ti ple M el ona5867%

Previ ous Wbaansires apy (cycl es) Medi an7 Ran a0-25 Previ ous PRadiros/bses@py
Yes3237% No5563% Hi gh- dose chenot her ajgy No. 122100% BEAMB4% BEAC87% BUC2218%
VEL8771% PBSC Autograft Firs7864% Second4133% Third22% Fourthl11% Tabl e 1:
Characteristics of The Patients And Specification of Hi gh-dose

Chenot herapy And Peripheral Blood Stem Cell (PBSC) Autograft. WO 03/081238

PCT/

—POSH03056— 31T HI gh-dose chenot her

Patients
No. 87 100%
iAge (years)
Median 53
Range| 18-68
Gender
Female 36  41%|
Male 51 59%
Disease
Hodgkin's Disease 8 9%
Non-Hodgkin's Lymphoma 21 24%|
Muliiple Myeloma 58 67%
Previous Chemotherapy
(cycles) Median 7
Range] 0-25
lPrevious Radiotherapy |
Yes 32|  37%|
Ng 55 63%
High-dose chemotherapy
INo. [ 122 100%]
BEAM 5| 4%
BEAC g8 7%
BUCY| 22 18%)
MEL] 87 T1%
PBSC Autograft
Firs 78  64%
Second 41 33%
Third 2 2%
Fourth 1 1%

Femai e3641% Mal e5159% Di sease

apyAl | BUCY/ BEAC/ MELBEAM

Table 1: Characteristics of The Patients And Specification of High-dose
Chemotherapy And Peripheral Blood Stem Cell (PBSC) Autograft.



No. of procedures12210913 Leukocyte Counts Day -1 (pre-test)

M ni muml10018001100 50. percentil e380040002300 Maxi muml0700107006300 Day O
(post - t eswp o8108i2081n6003300600 25. percentil e1130012500200@CIEPO3/03056
percentil el5600162004100 75. percenti31e22800233005300 '

Maxi mrunb93005930011600 Day +5 (aplasia) M ninmum 000 50.

percentil 100100100 Maxi munil1001100400 Leukopeni a <1000/pL (days)

M ni nunB836 50. percentile657 Maxi nunl11110 Days to ANC > 500/ pL M ni nunB88
25. pereent++e8868—56—percenti1E998 76, percentil e10109 Maxi muml21211 Days
to P_THiﬁh_%QQQQ,‘émot%r_awn nBRHE 2p.BUN/ cemBEAG1D1010 50. percentil el01010 75.
percenti|ell11112 Maxi nuri423+24 FEker | SBEFM OIC No f eve45%15%46%

No. of procedures 122 109 13
Leukocyte Counts
Day -1 (pre-test)

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

Day 0 (posi-test)

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

Maximum| 59300 59300 11600

Day +5 (aplasia)
Minimum| - 0 0 0
50. percentile] 100 100 100
Maximum| 1100 1100 400
Leukopenia <1000/pL (days)
Minimum 3 3 6
50. percentile 6 5 7
Maximum 11 11 10
Days to ANC > 500/puL €
Minimum 8 8 8
25. percentile 8 8 8
50. percentile 9 9 8
75. percentile] 10 10 9
Maximum 12 12 11
Days to PLT > 20000/uL
Minimum 8 8 8
25. percentile 10 10 10
50. percentile] 10 10 10
75. percentile 11 11 12
: Maximum} 24 23+ 24
Fever > 38.0°C .
No fever] 45% 45% 46%
i.v. Antimicrobials (days)
' Minimum| 0 0 0
50. percentile 4 4 4
Maximum| 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 intravenous (i.v.) antimicrobial

therapy were the objectives of the investigation.
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I nvestigation. The recovery of the ab¥ol ute neutrophil count (ANC) and the
pl atel et (PLT) recovery, the absence of fever >38.0C and the duration of

I ntravenous (i.v.) antimcrobial therapy were the objectives of the
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Tabie 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 hematopoietic 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
treatment 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 blood sample or blood-derived sample. The blood derived sample
preferably contains white blood cells, also preferably leukocytes. The cells counted
are preferably T cells, .NK cells, Granulocytes, eosinophilic cells, Monocytes,
Neutrophils, thrombocytes, lymphocytes, B cells, and the like cells. The cells
counted preferably are of hematopoietic origin, more preferably cells that are derived

from precursor and/or stem cells.

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,
CD36, CD56, CD19, CD20-24, CD25, CD 37, CD79 alpha and /or beta, CD 2, CD5,
CD7, CD43, CD45 (leukocyte common antigen LAK) CD45R0, CD58, flow cytometry
side scatter, flow cytometry forward scatter, S-100 markers which react with all
lymphoid cells, CD30, CD45RA, CD74, CDw75, CDw76, CD79, kappa light chain,
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correlated with the hematopoietic recovery in a like manner as the leukocyte count,
the correlation of which to hematopoietic recovery is described in example 1
hereinabove. A correlation better than that of leukocyte count with hematopoietic
recovery, and/or with the therapy- and outcome- related factors as described in the
examples herein, is preferred.

Example 8: The cytocapacity tést in a group of patients with multiple 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
female. 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-
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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 DMSO concentration was 10%. After computerized controlled-rate freezing,
the bags containing the blood stem cells were stored in the vapor phase of liquid

nitrogen.

CD34" cell 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 blood cell lysis (BD). Before 1998,
20000 cells were analysed, 75000 cells thereafter. To exclude cell debris, platelets,
remaining red cells and all CD45 negative cells, a forward scatter versus CD45

fluorescence dot plot was used. The double-positive CD34%/CD45" cell population
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The i p@ptiestion of G-CSF and blood 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 including 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 received the same supportive care. The antimicrobial

prophylaxis consisted of the following: From the time of autograft until neutrophil
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intravenous amphotericin B was added. The antimicrobial treatment was continued
until neutrophil recovery and at least 24 hours after the resolution of fever. Patients
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/uL from the day of autograft. Platelet recovery was defined as the fifst day with
an unsubstituted platelet count above 20000/uL 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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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
median WBC peak was 17400/uL (range 3300-60600/uL). The distribution 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/pL) followed in all cases.

Prediction of the hematopoietic 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 0.9-21.2). The
time to neutrophil engraftment (>500/uL) was a median of 9 days (range 8-12) and

the time to platelet engréftment (>20000/uL) was a median of 10 days (range 8-25).
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between the rate of documented infection and the number of transplanted CD34"
cells or other patient and treatment 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 staphylococci. 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) after the second high-dose chemotherapy. At the same time, the

proportion of documented infection increased by 38%.



significance in nmultivariate analysis. The vast majority of docunented
infections (86% occurred at a low G CSF reaction (figure 5 and table 6).
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Engr af ten n ANC >500/ pLPLT >20. 000/ pL Docunented Age 0.190. 400. 53

(_<53, >53 years) Gender 0.960. 5%% 68 (mal eO femal q) g agnosi s
0. 960. %gge]@e(m vs. LYM Previous enot herapy 140. 810. 91 (56 vs. >6
cycl es revious Radi ation 0.521. 000. 65 (Yes vs. No) CD34+ cells
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Previous Chemotherapy 0.14 0.81 0.40

(56 vs. >6 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. vs. 3./4. quartile)

WBC count before G-CSF 0.06 0.54 0.20
(<4000/pL vs. >4000/pL)

Days with leukocytes <1000/uL - - 0.003
(55 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 Neuirophil Count; PLT=Platelet Count; MM=multiple myeloma;
LYM=lymphoma.

Engraftment
ANC >500/1 PLT >20.000/yl
CD34+ cells transplanted <0.0001 <0.0001
G-CSF reaction 0.02 0.0006
p-valqe

Documented infections

G-CSF reaction <0.0001

Days with leukocytes <1.000/uL , >0.2
p-value




(1. vs. 2. vs. 3./4. quartile) WBC count before G CSFO.060.540.20 (<4000/pL
vs. 7?4000/ pL) Days with | eukocytes <1000/ pL--0.003 (55 days vs. >5 days)
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41 Table 5: Multivariate analysis of relevant factors for stemcell
engraftnment and docunented infections. G CSF reactionQuartile IQuartile
2Quartile 3Quartile 4 N32323232 Bl ood streaminfection221230 Coag. - neg.
Staphyi.1993 Streptococcus3 PropionibacteriunB Pneunoni a25660 | nvasive
fungal i nf ectG*@ﬁS@W“@bvere ent ero@@ﬁrﬁ'h@l s3606 R her Quafiéacd | 0 RWArEIBE0

32 32 32
% % % %
Blood stream infection 22 12 3 0
» Coag.-neg. Staphyi. 19 9 3
« Streptococcus 3
» Propionibacterium 3
Pheumonia 25 6 6 0
Invasive fungal infection 6 0 0 0
Severe enterocolitis 3 6 0 0
Other infections 12 6 6 0
* Sinusitis 3 3
» Cholecystitis 3
« Soft-tissue infection 6
» Myelitis 3
+ Catheter entry-site infection 3
» Port-sepsis 3
Overall incidence 4T 3t T2 T e
Treatment-related mortality 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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CSF is the central mediator in the host response to neutropenia and infection (Watari
et al. 1989; Kawakami et al. 1990). The host leukocyte response provoked by
pharmacological G-CSF possibly was a premature reflection of the potential of this
G-CSF-inducible ,emergency reaction® during myelosuppression. For the
transplanted CD34" cell number, no correlation 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 éxperiments, it was shown that this augmentation of
megakaryocytopoiesis was dependent on microenvironmental changes induced by
transgenic human G-CSF. This qualitatively altered microenvironment allowed 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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About one third of autologous blood stem cell fransplants worldwide are performed in
multiple 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 trials
(Meisenberg et al. 1997; Herrmann et al. 1999; Kern 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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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 ( /uL)

Minimum 3.300 3.100

25. Percentile 12.800 12.100

50. Percentile 17.400 16.700

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.
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the risk of fever and infection (p<0.05) (table 9) during the following phase of

myelosuppression. A hematopoietic transplantation was not carried out.

Leukocyte peak
(=cytocapacity test)

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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Cl ai rs A wetlosi2BoOr det erm ni ng t he henat opoi eti ¢ cyt ocap®cCiTtBPosah30a6 subj ect
conprising the steps of: a) determ ni48g the anount of | eukocytes present in
a bl ood sanple obtained froma subject, wherein said subject has been
subjected to adm nistration of a single dose of G CSF and has been

mai ntained for a tine sufficient to allow nobilization or release of the

| eukocytes from henat opoi etic progifitnson and storage tissues and sites of
mar gi nation into the blood; and b) determ ning the hematopoietic
cytocapacity by assessing the anount of | eukocytes determned in step (a)

wi th the anount of |eukocytes. whi i A okf rel in a

cont r & sugjpé%‘%th%eh{i He ‘%’PH“'@Qm’"ﬁ% hg@égﬂpﬁ@& %dg??gﬁ ?o‘%%ﬁé gr oup

consi sti ngc%gﬁgi%gﬁé@é@@mg (i) a high risk for a disease, disorder or
n

conplicatio ssocCi ated with hi gh-dose  cytotoxic q(frgg{mt hera@y z%nd/ r
hemat opoi etd)cdeterinining g REMRUAE 0b FeUKOCYtesTese 1By aralpog: 3ArpPeoYigIne

hemat opoi eta)cde
chemot ner apy 5B B RCRERTAERl PSR bl By RN b 11 sk

for a di seaseqf fishRjslgbs@of GCPH arad has beensoainteieed fartehtimeggufticieat to
cytotoxi ¢ chenot herapy. and/ or henat opoietic

cell trapsplantati . A
met hod for sebBbewi mpbiizeliphalr erelers 'Q,fryﬂ)‘i’alleug?@ﬁﬁfﬂ ﬁ?ﬁka]?) matﬁgf*eééy for a
subj ect, wheregj i | ; i 5 aHe Blosd:ai m |
and the furth t&éﬁggg(éﬁ ggﬂggg%bé@?ﬁc{‘%ﬁ%ﬁ??ﬁ%ﬁﬁgﬁ pr%phc))/l axis or
t herapy for sahd subject based on the results obtained in step (b). 3. A

nmet hod according to clajm.2, wherein said pr | axi r 1S

pr ophyl axi sb)oﬂe(%lﬁ@'rﬁﬁg thgrhqrﬂ-@tqppgegkcn@&- 93%@&2%{ %éhé%sﬁﬁ%&r@%%ﬁ%%to%éof an

| nfection. 4. @l}%&%&%&%ﬁﬁﬁ@dﬂ& SRF A Mt thehaheint sRislikonyest whithi s

sel ected fromthe “group of fungal, viral, protozoal, parasitical and

bacteri al i nf aavé desn 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.

2. A method for selecting a suitable antimicrobial prophylaxis or.therapy fqr a
subject, wherein said method comprises the steps of the method of claim 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.



WO 03/081238 PCT/ EP03/ 03056 49 5. A nethod according to claim3, wherein
said infection is selected fromthe group consisting of pneunoni a,

i nvasi ve worngaBi123s1f ecti on, enterocolitis, soft- tissue infrextEronp3oand
sepsis. 6. A nethod for selecting a s#fitable prophylaxis or therapy for
neutropenic fever for a subject, wherein said nethod conprises the steps
of the method of claim 1 and the further step (c) selecting a suitable
prophyl axis or therapy for neutropenic fever for said subject based on the

resul §s ODbhahBRbd Bcédr@lfhgf B claim 8, Whichsid daid isfelction iiagedected tfedsh éhanount
of henatopoietic stemcells, preferably CD34+ cells to l%e tr nsfu§ d for
the ther apgroop eonsigingcof pReuMania, BxasvadHRgal KERHHANs RNMEIREONH TS t he

met hod of ﬁ%ﬂﬁnﬁ%ﬁ@ﬂd&ﬁ?g?ﬁgher step (c) of selecting the anmount of said

cells to b € therapy of a subject based on the results
obtained in step (b). 8. A nethod for selecting a suitable anobunt of a

hemat opoi eti ¢ grow h factor or , tokine for the treatnent j.ect,
wher ebn safdn HJQ"@@‘@_&F‘P@@SS‘#'W&%@{ IS OF, %F@PM?BV B?Utﬁgé?rﬂ]cié{éar{d t he

further st ﬁ{/i"taﬁ,é-?b@&' ﬁ/ﬁtebﬂﬂ sBid Hetty Eorp%ﬁ?é'é‘ihé)&te@shﬂ'mé amsthed iof cfrawt h

factor or for e treatnment of said subject based on the results
obt ai ned i n g@nrhéiurther disp (6] detedtingy nesuitailai prophylesin ar dhejaryt faror t he

preparation of a diagnostic . copposition f di oSy . ibility
Por"a. di seheelommibia ter saidonbiac earoh ondas IR Phed MTERY:
cytot oxi ¢ chenot herapy and/or hematopoietic cell transplantation in said

subj ect, wherein said subject has been subjected to adm nistrati OF of a
dose gf G BSethdd hias belentingred nsuitaidel apudl f TBeRGHIRQAUPUGSIPH LI'Dw

bi | i zati | f.the leukecytes f tpREL i ti
and st or agBrerPRAICC TRy Sri e PSRy (O MAIEPTIAREHa e Rifefer ! or
et hod of ' ehi bihoRl corfrigkeingfstohg bt melieickofciain d afidstheferthr sispder or
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agai nst the host, high | evel of supportive care,

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 suita'ble
amount of a hematopoietic growth factor or cytokine 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 associated with high-dose cytotoxic chemotherapy and/or
hematopoietic cell transplantation in said subject, wherein said‘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 transplantation, is neutropenic fever, microbial infection,



norbidity and nortality. 11. The nethod of any one of clainms 1 to 8 or the
use of claim9 or 10, wherein said subject is a human. 12. The net hod of
any one owoaBasmes 1 to 8, the use of claim9 or 10 or thePCTHPayB066 use of
claim11l, wherein said subject has be®n subjected to high- dose

chenot herapy. 13. The nethod or use of claim 12, wherein said high-dose

chenot herapy conprises adn.nistration of | an, ; b ssion,

cycl ophosﬂﬁéﬁ e, h@quE?'gh%, etSpeE e, @?Egy ar abllnﬂg.aHM@'ltﬁe met hod of
any one of Bnidall@rcRts Hitecieaeading taé Most,diigh fevel of IsappesivRdrer use of
claim11, 'Wﬁe@&@lgieﬁf subj ect hasggbeen subj ected to nyel osupressive
chenot her apgrbidity. anthmontatityod or use of claim 14, wherein said :

nyel osupressi ve therapy conprises the admnistration of cycl ophospham de,
et oposi de, carnustine, cytarabine, nelphal an, busul fan, doxorubi cin,

epi 1 Ui Ci A PRRIHAREE RNy Enecsiviaims 1tti Soetie use udalaiti Ber 10.1herst ne,
bendanustine, cisplatin, carboplatin, daunorubicin, fluorouracil,
genci t abi rsajd sdkiedds & MUMBRosf ani de, irinotecan, nethotrexate,
m t oxantrone, oxaliplatin, treosulfan, vinblastine, or vinorel bine. 16. The
met hod of any one of clainms 1 to 8, the use of claim9 or 10 or the nethod
or US@Hm‘ TahBtiadd ofhangionesal diaimbj tdo Sabebess of ahpiat Pear {16 or the

ot

r adi erapy, suffers froma primary or, secondar i i sease, an
aut o mmnefnd’if@da@fel,JSanﬁﬁﬂaé’HiTﬁr"\}h?ﬂeﬁba@g %&J%ﬁ}@%ﬁ?ﬁ%@ﬁﬁfé‘ﬁf @c@?@n. 17.
The net hod, of claims 1 to 8 the use of claim9 or 10 or the
nmet hod or q%sgcg’%%ggéré’-of clains 11 to 16, wherein said GCSF is

filgrastim (NeupogenTM Angen Inc., Thousand Oaks, CA, USA) or |enograstim
WD 03/ 081238 PCT/ EP03/ 03056 . 51.( G,anqc : . p #eragine
met hotB.of B BREASE Of| H?%Oflc[laﬂ)'%&ﬁt h‘%')(‘%fgm?r”‘ %(;I%gghmdgggr @q%mgr tirgg] met hod
or use of o] idistatidd ot lrhelpMairgi rbuilfang o sgclophGesemide,
sel ected f"r%(langggr\SanngHéf I to 20 g/ kg body weight of the said subject. 19.
The met hodcarnustine peipobids, ar ytarakine8, the use of claim9 or 10 or the
met hod or use of any one of clainms 11 to 17, wherein said dose of GCSF is
1.0, 2.5, 5, 7.5, or 10 g/kg body weight of the said subject.

14. The method of any one of claims 1 to 8, theA use of claim 9 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 administrétion of cyclophosphamide, etoposide, 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, 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,. suffers from a primary or secondary bone marrow disease, an

autoimmune disease, a hereditary disease or disorder or an infection.

17. 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 16, wherein said G-CSF is filgrastim

(Neupogen™; Amgen Inc., Thousand Oaks, CA, USA) or lenograstim



20. The nethod of any one of clainms 1 to 8 the use of claim9 or 10 or the
met hod or use of any one of claims 11 to 19, wherein said time sufficient
to all ovwoobioBi2zasti on or rel ease of the | eukocytes is inPci@EPOaNRPes of 1 to
120 hours. 21. The nethod of any oneslof clains 1 to 8, the use of claim?9
or 10 or the nethod or use of any one of claims 11 to 19, wherein said

time suffi ent to a(J{’ i\zation or rel ease of the | eukoc i

ytes is at
| east 1 ho rangpy eas I'I'%gal %‘?@1) at least 6 hours, at |east 10 hours, at
| east 12 hours, at least 14 hours or at |east 18 hours.

18. 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

selected from a range of 1 to 20 pg/kg body weight of the said subject.

19. 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 png/kg body weight of the said subject.

20. 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.

21. 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 least 6 hours, at least 10 hours, at least 12 hours, at least 14 hours

or at least 18 hours.



