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Klinische Vorteile der Pegylierung von Proteinen

Verbesserte Pharmakokinetik

- langere Serumhalbwertszeit

- bessere Wasserl6slichkeit und bessere Bioverfigbarkeit

Konstantere Plasmaspiegel
Hdhere biologische Aktivitat
Reduktion der Toxizitat

geringere Immunogenitat

Die Pegylierung verandert nicht die biologische Wirkung von Filgrastim in vitro

(Proliferationsassay, Rezeptorbindung, Neutrophilenbildung und -funktion )

Luxon et al. From Research to Practice 2001;3 (1): 3-9




Pharmakokinetik von Filgrastim und Pegfilgrastim bei gesunden
Probanden

@—® Pegfilgrastim, 60ug/kg (n=9)
B—8 Filgrastim, 5pg/kg (n=8)
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Pedfilgrastim verbleibt im Plasma bis sich die Neutrophilenzahl
normalisiert

®—® Pegfilgrastim 100 pg/kg
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ANZ = absolute Neutrophilenzahl
Holmes F, et al. J Clin Oncol. 2002;20:727-731.




Pegfilgrastim — Abbau durch Neutrophilen-
vermittelte Selbstregulation

Modell der Rezeptor-vermittelten Endozytose von Pedfilg rastim

Intrazellularer Abbau
von Pegfilgrastim
Pegfilgrastim
(Neulasta®)
Proteolytische
Enzyme

Minimale renale —_ . ' I ﬂ‘\ﬁL 1
= W

Clearance

Internalisierung des
Neulasta®-Rezeptor-Komplexes

durch Endozytose
G-CSF-

Rezeptor

Kotte-Komo AC et al. Pharmacological Research. 2004; 50:55-58.




National Comprehensive Cancer Network (NCCN) — Clinical Practice Guidelines
In Oncology — v.2.2005

NGO |8 cooo 25005 | Myeloid Growth Factors ™t

EVALUATION RISK ASSESSMENT INTERVENTION

» Discase

chemotherapy<nduced » Chemotherapy regimen®
Py » High dose therapy

neutropenia and febrile » Dose dense therapy

neutropenia _ _ » Standard dose therapy
+ Adult patients with solid « Patiant risk factors? + Dose

tum.ursam:.:l non-myeloid » Treatment intent (curative reduction/de lay
malignancies

Evaluation of risk for
+ Filgrastim,

sargramostim,

—_—* pegfilgrastim©

, So@ Prophylaxis of

Neutropenia (MGF-2)

vs palliative)

a5se Chemotherapy Reqgimens and Risk of Fabrla Neulropania {MGE-A).

o RS

“Saa Myeloid Growth Factors for Praphylaxis of Fabrile Neutropania and Maintsnanca of Schadued Dose Dalvery (MGE-C).

Hoda: All recommandations are category 24 unless otherwise indicated.
Clinical Trials: NCCH balieves that the best managemaent of any cancer patient is in a clinical trial. Parficipation in clinical trials is especially encouraged.
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National Comprehensive Cancer Network (NCCN) — Clinical Practice Guidelines in
Oncology — v.2.2005

Treatment intention

Prolong survival/
Quiality of life

Symptom
management/

Curative/Adjuvant

Risk of febrile
neutropenia

High
(> 20%)
* TAC

» Topotecan
» Docetaxel qw3

Intermediate
(10-20%)

e AC

» Doc/Cape

« R-CHOP

* [rinotecan/Gem

Low (< 10%)
* Capecitabine mono
* FOLFOX

G-CSF
(LOE 1)

Consider G-CSF

Risikofaktoren

No G-CSF

Quiality of life

G-CSF

Individuelle
Entscheidung

(Risikofaktoren u.a.
Alter>65 Jahre,
Vor-Chemotherapie,
Herz-und Leberfunktion)

Consider G-CSF Consider G-CSF

Risikofaktoren Risikofaktoren

G-CSF
(LOE 1)

No G-CSF No G-CSF




National Comprehensive Cancer Network (NCCN) — Clinical
Practice Guidelines in Oncology — v.2.2005

NCOINH 555/t | Myeloid Growth Factors ===

PATIENT RISK FACTORS FOR DEVELOPING FEBRILE NEUTROPEMNIA (1 of 2) 118

In addition to the chemotherapy regimens (See MGF-A), these risk factors have been
associated with an increased risk of developing febrile neutropenia. In determining risk
categorization on page MGF-2, the magnitude of these factors is unclear.

|_Treatment-rolated | Lcancer-rolated |
= Previous history of severe neutropenia * Bone marrow involvement with tumor
with similar chemotherapy + Advanced or uncontrolled cancer
= Type of Chemotherapy » Elevated Lactate Dehydrogenase
(anthracyclings) (Lymphoma)
= Planned relative dose intens ity = B0% » Leukemia
= Preexisting neutropenia (< 1000) or * Lymphoma
lymphocytopenia + Lung cancer
+ Extensive prior chemotherapy Conditions associated with risk of
« Concurrent or prior radiation therapy serious infection
ining bone s Upen wounas
» Active tissue infection
s Age (> 65 y) Comorbidities
« Female Gender « COPD
« Poor performance status (ECOG = 2) » Cardiovas cular disease
* Poor nutritional status (eg, low « Liver disease (elevated bilirubin,
albumin) alkaline phosphatase)
« Decreased immune function + Diabetes mellitus
* Low baseline hemoglobin

Moda: All recommandations are category 24 unless otherwise indicated.
Clindcal Trials: NCCN bealieves that the best mana gemant of any cancer patient is in a clinical trial. Parficipation in clinical trials is espacially encowraged.
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Neutropenia and Risk of Febrile Neutropenia
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Duration of Severe Neutropenia (Days)

Bodey GP et al.Ann Intern Med 1966;64:328-340; Meza L et @roc Am Soc Clin Oncol2002;21:255b.Abstract 2840.




Mortality During Hospitalisation for Established FN: Multivariate Logistic
Regression Analysis
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Cl = confidence interval;

Ve = negative; +ve = positive Kuderer N, et al. Proc Am Soc Clin Oncol. 2004;22.Abstract 6049.




Meta-analysis of prophylactic G-CSF in cancer patients receiving chemotherapy

* Metaanalyse aus 14 Randomisierten Studien
* N=3091 Patienten (Kontrolle: 1544; G-CSF: 1547)
» Entitdten: Lymphome, Solide Tumoren (N=8)

Results: FN IRM
N 10 trials N

FN gesamt 892 IRM ges 2483
FN Kontr 576 (37%) IRM Kontr 55 (4,4%)
FN G-CSF 316 (20,4%) 054  <0,001 |RM G-CSF 30 (2,4%)
Sub Lymphome 0,69 <0.001 Lymphome
grup  Solide Npl 0,45 <0.001 Solide Npl
PEN Eigerly 0,69 <0.001  FElderly
Ana

Placebokontr. 0.49 <0.001
Lyse ’

Filgrastim 0,58 <0.001 Filgrastim

Lenograstim 0,78 0,032 Lenograstim

PEGFilgrastim 0,08 <0,001 PEGFilgrastim

Dosisintensitat (8 trials, N= 1574 pts.): Kontr.: 88,1% vs. G-CSF: 94,5%
 Schlussfolgerungen:
» G-CSF Prophylaxe reduziert FN-Inzidenz (signifikant) und IRM
» Die Dosisintensitat wird gesteigert Kuderer NM ot al.: #8117, ASCO 2005




Delivery of Chemotherapy Planned Dose on Time Improves Outcomes in
Adjuvant Breast Cancer Chemotherapy

The Milan Study: relapse-free and overall survival
with CMF: 20-year follow-up (n = 386)

% of planned dose
— 3 85 (n=42)

— 65-84 (n = 94) 1.07
<65 (n=71)
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Bonadonna G, et al. N Engl J Med. 1995;332:901-906




Dosisintensivierte Therapie - Rationale

Problematik der Chemotherapie
Resistenzentwicklung

il ———ea sy

.

" Plateau phase

TumorgréBe 1cm?

— beschleunigte
Tumorwachstumsrate

Pseodoexponentielles Tumorwachstum bis ca 70% der maximalen Tumormasse erreicht
sind  Ubergang in ,steady state”.

Die Verdopplungszeit wird mit zunehmender Tumorgrosse immer langer (abnehmender
Anteil proliferierender Zellen, zunehmender Zellverlust durch Absterben)

d.h. die Aggressivitat und Proliferationsgeschwindigkeit des Tumors nehmen mit
der Reduktion der Tumorzellmenge zu.

= Norton-Simon-Hypothese (,kinetische Resistenz von Tumorzellen®; z. B. G,- Phase)




Dosisintensivierung - Rolle der Dosisintensitat

Dosisintensitat = Zytostatika-Dosis/Zeit

Standard-Dosis hoher dosierte Therapie dosisdichte Therapie
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0 8 16 24 0 8 16 24 0 8 16 24
Zeit (Wochen)
Eine definierte Dosis eines Zytostatikums totet eine konstante Tumorzellfraktion, unabhéangig von der

jeweils vorhandenen Tumorzellmasse, solange das Wachstum konstant exponentiell erfolgt
nach Norton, 1997; ,Zelltodhypothese® n. Skipper, Schabel und Wilcox, 1964




NI AGO-ETC — Studiendesign (N=1144 Pat.)

Paclitaxel Cyclophosphamide
150 mg/m?2 225 mg/m? 2500 mg/m?
g2w X 3 g2w X 3 g2w X 3

/B8 B xlwlwlxlwlwl+

G-CSF (Neupogen) + Epoetin-a
C 90/600 mg/m?

Paclitaxel 175 mg/m?

(7)
TIIEIIIEY

g3w x 4 g3w x 4

Mobus et al, Proc ASCO 2004:; 23: # 513




NCI-Grad

Anamie

Leukopenie

Thrombopenie

AGO-ETC - Hamatologische Toxizitat

16% 26% 49% 7% 1%

10% 9% 11% 24% 46%

57% 20% 14% 7% 2%

45% 36% 18% 1% 0%

4% 10% 38% 44% 4%

9%% 3% 1% 1% 0%

Febrile
Neutropenie

7%

Mobus et al, Proc ASCO 2004:; 23: # 513

2%




ryae=acr AGO-ETC - Zeit bis zum Rezidiv, 28 Monate f/u
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ETC n =590, 94 Ereignisse
EC ->T n =554, 127 Ereignisse
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Mobus et al, Proc ASCO 2004:; 23: # 513




NS AGO-ETC - OS nach median 28 Monaten f/u
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ETC n =590, 43 Ereignisse
—— EC->T n=554, 60 Ereignisse

Monate

Mobus et al, Proc ASCO 2004:; 23: # 513




CHOP-14 Improves Survival Compared with CHOP-21 in
Patients (> 60 Years) with NHL

RR death CHOP-14 vs CHOP-21: 0.58
(0.43-0.79; P < 0.001)

CHOP-14
(n=172)
CHOEP-14
(n =169)
CHOEP-21
(n =170)
CHOP-21
(n=178)
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G-CSF was administered with CHOP-14

CHOP = cyclophosphamide, doxorubicin, vincristine, prednisone;
CHOEP = CHOP + etoposide;
NHL = non-Hodgkin’s lymphoma; RR = relative risk
Pfreundschuh M, et al. Blood. 2004;104:634-641.




Cumulative Risk of FN by Age
NHL: CHOP (n =577)

B 65 years

P =0.0002

<65 years
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Days to First FN Episode

CHOP = cyclophosphamide, doxorubicin,
vincristine, prednisone Lyman GH, et al. Leuk Lymphoma. 2003;44:2069-2076.




Fallvorstellung 1: Patient, 28-jahrig,
Reizhusten, Nachtschweiss, Gewichtsverlust

12/2003 Reizhusten, Nachtschweiss,
Gewichtsverlust >10% in 3 Monaten,
Schwellung Supraclavikulargrube rechts,
Splenomegalie.

RdAntgen/CT-Thorax: Mediastinale
Lymphknotenvergrdsserung mit begin-
nender Kompression der V. cava superior.

Klin.Diag.Rad.MLU-UKK
2400028 Volume Zoom
*21.04.75

01/2004 CT-gestitzte Lymphknotenbiopsie 050104
mediastinal. ZIAG
Histologie: Hodgkin Lymphom vom Typ =

der nodularen Sklerose.

Ausbreitungsdiagnostik (CT-Abdomen, PET, Labor):
CS Il Bg + RF a, b (Extranodalbefall: Milz).

Spermakryokonservierung.

01/2004 Randomisation in HD 15, Arm B gﬂ :
6# BEACOPP eskaliert. N /

SL 4.011.0
380 0/0 56/04 110 Ct-gest. Punktion
B40 Punktion




G-CSF
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40%*




Eliminated FN
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Palliativ

QoL

Schmerzreduktion
Hospitalisierung
Infektion

olle Paraneoplastis
Syndrome

Palliative Chemotherapie

Dosisintensivierte CTX Einflussstauung

Zeitgerechte Therapiefortsetzung Mag?gjg:ghkssrd_l

Beherrschung Onkologis

Infektionen Knochenmarkinsuffizienz
Vltal bedrOhliChIOXiSCh

Therapie limitierend

Hohe Tumorlast MDS



worse QOLT
at nadir for

QOL impairments persist even after neutropenic recovery
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OR als Surrogatendpunkt fur
Gesamtuberleben

Response as predictor of OS < 0.0001



e Uberlebensvorteil

Uberleben
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Pleuraerguss und oberer Einflussstauung




hoher Tumorlast bel Metastasenleber
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Aspergillenpneumonie Ph+ ALL




Aspergillenpneumonie
Ph+ ALL







Palliativ

QoL

Schmerzreduktion
Hospitalisierung
Infektion

olle Paraneoplastis
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Hohe Tumorlast MDS






Jede Infektion bei Neutropenie

Infektion b. Leukozytopenie bei Hypoplastischem MDS
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Pegfilgrastim
n =150






In May 2005, ine U NCCHN launcned new guidelines

-

]

— *Myeloid Growtn Factors in Cancer Treatrnent

N—

— (nttp:/ www.nccn.org

These guldelines recornrmend that

— Propnylaciic G -CSF snould be given to all patients with
a >20% risk of FN and considered for rruq WItH
o 10-20% risk

— An individual patient ’s risk for FN snould be re  -evaluatied every

cycle



Final recornmencdations likely to cornplernent NCCJ

Group already considering 20% risk level as the standard for G-
CSF Intervention
Final meeiing of ine group in Septermoer 2005

Guidelines to pe suormnitied as meanuscript to 2JC
In Januzary 2008



Mortalitat



prevent RBC transfusions



Antierythrozytare Antikdrper durch Sensibilisierung ++
nach Polytransfusion

Prophylaxe der vorgenannten Situation ++

MDS +++



