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Avrupa’da kok hucre transplantasyonu gelisimi
(1998-2013)
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Endikasyonlarina gore Otolog PKHN*

(EBMT 2013)
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Kemik iligi vs Periferik Kok Hucresi
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Otolog vericiler: llk toplama girisimi
En iyi miyeloid faktor uygulamasi ve dozu nedir?

Recommendation

For growth factor only stem cell
mobilization:

Filgrastim 10 pg/kg/day, as a single
dose, with leukapheresis beginning on
the fifth day

Pegfilgrastim 12 mg, as a single dose,
with leukapheresis beginning when the
peripheral blood stem cell count is
adequate (as defined below)

Plerixafor and filgrastim: filgrastim 10
Mg/kg/day as a single dose with
plerixafor 240 ug/kg in the afternoon or
evening before beginning leukapheresis
(leukapheresis on day 5)

Notes

This dose is most commonly used.

Although effective, not adopted by many centers.

Because plerixafor can be expensive, many centers limit its use to
those who are at highest risk for mobilization failure.

Biol Blood Marrow Transplant 20 (2014) 1262-73



Lenograstim (10-12ug/kq) vs Filgrastim (10-12ug/kg)
Transfusion 2013,;53:3240-3242. Sevilla, Spain.

TABLE 1. Donors’ characteristics and characteristics of the apheresis and the collected product*

Characteristics Filgrastim (n =113) Lenograstim (n = 33) p value
Male donors 60 (53%) 16 (48.5%) 0.53
Donors’ age (years) 35.8 (9-67) 35.6 (14-60) 0.9
Donors’ weight (kg) 74.4 (42-121) 74.8 (53-100) 0.82
Circulating CD34+ cells during the fifth day of G-CSF administration (x106/L) 95 (11-304) 98 (30-178) 0.76
CD34+ cells collected on the first day of apheresis (x106/kg) 6 (0.14-36.8) 6.3 (0.95-16) 0.98
Total collected CD34+ cells (x108/kg ) 7.2 (2.47-36.8) 7.6 (1.7-25.4) 0.94
CD34+ from the first day in comparison with the total collected CD34+ cells 83.3% 82.9% 0.95
Days of apheresis 2 (1-3) 2 (1-3) 0.68
Adverse events 0.70

Grade 0-2 35 8

Grade 3-4 0 0

* Results are expressed as number (%) or median (range).




Otolog vericiler: Ik toplama girisimi
En iyi miyeloid faktor uygulamasi ve dozu nedir?
(Kemoterapi ile kombine kullanildiginda)

Recommendation

For chemotherapy combined with growth
factor for stem cell mobilization:

Filgrastim 5-10 pg/kg/day, as a single dose,
beginning at least 24 h after completion of
chemotherapy, and then leukapheresis
beginning when the peripheral blood stem cell
count or WBC count is adequate

Pedfilgrastim 6-12 mg/d as a single dose
given at least 24 h after completion of
chemotherapy and leukapheresis beginning
when the peripheral blood stem cell count is
adequate

Grade Notes

A Although side effect profiles and other outcomes are similar,
filgrastim is more commonly used than pegfilgrastim.

Biol Blood Marrow Transplant 20 (2014) 1262-73



Otolog vericiler: Ik toplama girisimi
Eriskinde hangi toplama kemoterapiler hangi dozda
kullanihr?

Recommendation Grade Notes

Disease-specific chemotherapy C Multiple regimens appear to be feasible. Mobilization is generally

(IEV, ESHAP, ICE) successful during count recovery after disease-specific
chemotherapy.

Cyclophosphamide C Greater cell yields mobilization with G-CSF alone and able to

collect in fewer apheresis days, but increased risk of
hospitalization for neutropenic fever. Higher doses of
cyclophosphamide have been used effectively but with more side
effects and significantly increased hospitalizations for
neutropenic fever.

Etoposide C

Biol Blood Marrow Transplant 20 (2014) 1262-73



Mobilizasyon basarisina etki eden faktorler

" Yas (>60 yas)
= Hastalik
= Primer hastalik: Lenfoma hastalari (%20-40)
= Refrakter hastalik
= |leri evre hastalik
" Onceki kemoterapiler
= Sayi: Kur sayisi ile artan risk (>4 kur)
= Tipi:
= Alkilleyiciajanlar (melfalan vb)
= Mobilizasyondan 2 ay once fludarabin tedavisi
= Mobilizasyon dncesi lenalidomid kullanimi (>4 kr)
" Kemik iligi tutulumu
= Kemik iligi alanlarina radyoterapi
" Trombositopeni
" Mobilizasyon dncesi PK CD34+ hucre sayisi dusuklugu
= Kemo-mobilizasyon sonrasi notrofil iyilesme suresinde gecikme




CD34+ hucre sayisi ve trombosit engraftmani
arasindaki iliski (= 20x10°/L)
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Kemomobilizasyon:
Progresyonsuz zaman uzerine etkisi yoktur

MM hastalarinda buyume
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Lenfoma hastalarinda degisken mobilizasyon
basarisizlik oranlari (%11-53)

Hastalik Mobilizasyon rejimi Ba§ar|sizllk
orani
48 NHL, HD SCF + G-CSF %30
Stiff ve ark. ABD
54 NHL, HD G-CSF %46
Pusic ve ark. ABD 467 NHL G-CSF %27
Flomenberg ve ark. ABD 15 NHL G-CSF %53
: G-CSF tek basina 0
Hosing ve ark. ABD 149 NHL, HD G-CSF + kemoterapi %20
29 NHL ICE + pedfilgrastim (6mg) %31
AB + . o
Russell ve ark. Avustralya 29 NHL ICE + pedfilgrastim (12mg) Y041
32 NHL ICE + filgrastim (5 pg/kg/gun) %28
o 78 NHL, HD ESHAP %15
Watts ve ark. SRl
Krallik 78 NHL, HD | 1.5g Cy %29
_ 38 NHL DHAP %15
Pavone ve ark. Italya
34 NHL 59 Cy %11
Bashey ve ark. ABD 94 NHL 1.5g Cy %18

*Hastalardan toplama orani < 2 x 10%hiicre/kg

Stiff ve ark. BMT 2000; 26: 471-481; Pusic ve ark. Biol BMT 2008;14(9):1045-56; Flomenberg ve ark. Blood 2005; 106(5): 1867-1874; Hosing C ve ark. Transfusion 2011; 51(6):
1300-1313; Russell ve ark. Haematologica 2008; 93(3): 405-481; Watts ve ark. BrJ Cancer 2000 82(2): 278-82; Pavone ve ark. BMT 2002;29(4): 285-90; Bashey A ve ark.

Transfusion 2007;47(11): 2153-60
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Plerixafor (AMD3100)
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Plerixafor kesfi ve gelistiriimesi
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HIV inhibitoru olarak sentez edildi

HIV hucre igine giris yapabilmesi icin kemokin ko-reseptorine ihtiyaci tanimlandi
AMD3100’un CXCR4’Un potent inhibitdrd oldugu bulundu

Saghkh gonullilerde AMD3100’Un ilk faz-I (mobilizasyon) ¢alismasi baslatildi

MM ve NHL hastalarinda AMD3100 + G-CSF ilk faz-1l calismasi baslatildi

MM ve NHL hastalarinda faz-lll calismalari tamamlandi
FDA onayi

EMA onayi
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Plerixafor Faz-Ill Calismalari:
Calisma Dizayni

Daha once mobilizasyon uygulanmamis hastalar

G-CSF (10 pg/kg/gun) +

Calisma 3101 Plerixafor (0.24 mg/kg) [n=150]

NHL hastalari
n =298
G-CSF (10 ug/kg/gun) +
plasebo [N=148]

G-CSF (10 ug/kg/gun) +
Calisma 31022 - Plerixafor (0.24 mg/kg) [n=148]

MM hastalari
n = 302

G-CSF (10 pg/kg/gun) +
plasebo [N=154]

Faz-1ll cok merkezli, randomize, cift kor, plasebo kontrolli calismalar

1. DiPersio JF, ve ark. J Clin Oncol. 2009;27:4767-4773. 2. DiPersio JF ve ark. Blood. 2009;113:5720-5726.
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Plerixafor Faz-lll Calismalari:
Dahil edilme kriterleri®:2

Dahil edilme kriterleri Dahil edilmeme kriterleri
= 18-78 yaslari arasi =  Onceki kok hiicre toplama
= Biyopsiile teshis edilmis hastalik denemesinde basarisizlik
" Birinciveya ikincitam ya da parsiyel ~® Daha once otoPKHN veya alloPKHN
remisyon = Kemik iligi tutulumu >20%
= Son kemoterapi siklusu > 4 hafta " Mobilizasyonda 1. G-CSF dozundan
= ECOG skoru0 veya 1 once 14 gun igerisinde G-CSF

® Lab parametreleri: kullanimi
m L('jkositsay|s| >25x 109L - Daha onceden ibritumomab tiuxetan

= Mutlak notrofil sayisi > 1.5 x 10°/L veya t.03|tL.|.momab .|Ie
_ radyoimmunoterapi (NHL)
= Trombositsayisi > 100 x 10%/L

= Serumkreatinin < 2.2 mg/dL 1. G-CSF dozunun oncesi 7 gun
N _ ) icerisinde Talidomit, deksametazon,
= Karacigerfonksiyon testi < 2.5 x

lenalidomit ve/veya bortezomib
ULN kullanimi (MM)

1. DiPersio JF ve ark. J Clin Oncol. 2009;27:4767-4773. 2. DiPersio JF ve ark. Blood. 2009;113:5720-5726.



Plerixafor Faz-1ll Calismalari:
Plerixafor uygulama semasi

Mobilizasyon

1. Giin 2. Giin 3. Giin 4. Giin 5. Giin 6. Giin 7. Giin 8. Giin

T Randomizasyon b > > >

G-CSF (10 ug/kg/gun)
Aferez oturumu (3 hacim £ 10% aferez)
Mozobil® 0.24 mg/kg/gtin SC veya plasebo

Plerixafor (0.24 mg/kg) uygulamasi her aferezin yaklagik 11 saatdncesinde
yapildi®
e Plerixafor 4 gine kadar uygulanabilir3

< 83 kg: 20 mg doz veya 0.24 mg/kg
> 83 kg: 0.24 mg/kg

1 DiPersio JF ve ark. Blood 2009; 113:5720-5726 2 DiPersio JF ve ark. J Clin Oncol 2009; 27:4767-4773 3 Mozobil® [prospektiis]. Cambridge, MA: Genzyme Corp; 2008.
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Plerixafor Faz-lll calismalari:
Sonlanim noktalari

Birincil sonlanim ikincil sonlanim noktalari
noktasi
NHL <4 aferez « <4 aferez guininde 22 x 106 CD34+ hiicre/kg’a ulasan
(Galisma 3101)' | g{in(inde hasta ylzdesi
=5 x 105 CD34+ « 25 x 10% CD34+ hicre/kg'a ulasmak icin gerekli aferez
hicre/kg'a ulasan gunu sayisi
hasta yuzdesi « Tedavi oncesive sonrasi CD34+ hicresisayisi

» Notrofil ve trombosit engrafmani i¢in gun sayisi
« Engrafman dayanikliligi 100 gun, 6 ay, 12 ay

Multipl <2 aferez « <4 aferez guniinde 26 x 106 CD34+ hiicre/kg'a ulasan
Miyelom guntinde 26 x 10° hasta yuzdesi
(Cansma 31027 | CD34+ hiicre/kg'a | * <4 aferez giniinde 22 x 106 CD34+ hilicre/kg'a ulasan
ulagan hasta hasta yuzdesi
yuzdesi » 26 x 106 CD34+ hlcre/kg a ulasmak icin gerekli aferez
gunu sayisl

» Notrofil ve trombosit engrafmani i¢in gin sayisi
» Engrafman dayanikliligi 100 gun, 6 ay, 12 ay

1. DiPersio JF, ve ark. J Clin Oncol. 2009;27:4767-4773. 2. DiPersio JF ve ark. Blood. 2009;113:5720-5726.



Plerixafor Faz-Ill calisma sonuclari:
NHL hastalari icin mobilizasyon (5 x 106 CD34+ hicre/kg)

Aferez guinunde = 5 x 10° CD34+ hiicre/kg’aulasan NHL hastalari
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Plerixafor Faz-Ill calisma sonuclari:
NHL hastalari igcin mobilizasyon (2 x 106 CD34+ hicre/kg)

Aferez ginutnde = 2 x 105 CD34+ hlcre/kg’aulagsan NHL hastalari
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Plerixafor Faz-Ill calisma sonuclari:
MM hastalari igcin mobilizasyon (6 x 105 CD34+ hicre/kg)

Ortalama aferez gliniinde = 6 x 105 CD34+ hicre/kg’a ulasan MM hastalari
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Plerixafor Faz-lll calismalari:
Yan etkiler?:2

Plerixafor + G-CSF Plasebo + G-CSF

(n=301) (n=292)

Tum dereceler, % Tum dereceler, %
Diyare 37 17
Bulanti 34 22
Kusma 10 6
Siskinlik 7 3
Enjeksiyon bolgesi reaksiyonlari 34 10
Yorgunluk 27 25
Artralji 13 12
Bas agrisi 22 21
Bas donmesi 11 6
Uykusuzluk 7

1. DiPersio JF, ve ark. J Clin Oncol. 2009;27:4767-4773. 2. DiPersio JF ve ark. Blood. 2009;113:5720-5726.



Plerixafor Faz-lll calismalari:
Yan etkiler?:2

Plerixafor + G-CSF Plasebo + G-CSF

(n=301) (n=292)
3. Derece 4. Derece 3. Derece 4. Derece

% % %
Diyare <1 0 0 0
Bulanti 1 0 0 0
Kusma <1 0 0 0
Siskinlik 0 0 0 0
Enjeksiyon bolgesi reaksiyonlari 0 0 0 0
Yorgunluk 0 0 0 0
Artralji 0 0 0 0
Bas agrisi <1 0 1 0
Bas donmesi 0 0 0 0
Uykusuzluk 0 0 0 0

1. DiPersio JF, ve ark. J Clin Oncol. 2009;27:4767-4773. 2. DiPersio JF ve ark. Blood. 2009;113:5720-5726.



Mobilizasyon basarisizligi olan NHL’li
hastalarda plerixafor (N=258)
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Plerixafor kullaniminin genel sagkalima etkisi

Survival Probability
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Survival Probability

N at Risk
Placebo
Plerixafor

1.0 b
0.9
0.8
0.74
0.6- ‘
0.5
0.4
0.3
0.2-
0.1
0.0

EEE T

NHL

el
R TT R

Placebo
Plerixafor

T T T T T T T T T T T T T T T T T T T T T T

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 5
Time (Months)

88 85 83 79 76 75 74 58 52 52 46 46 46 46 44 41 41 40 40 39 39 39 39 39 38 38 38
201193189179177 172165138 130125123 122121119 118 114112 111 111 109109106103 99 98 97 95

1.0
0.9
0.8- T e,

0.7 e -

0.6
0.54
0.4
0.34
0.2+
0.14
0.0

54 56 58 6

37 37 31 17
95 93 76 53

Placebo
Plerixafor

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
Time (Months)

142137136 133131130128 97 90 85 82 80 79 76 75 73 71 70 67 65 62 59 59 57 57 55 52
152150150 147145142141110103 98 97 94 94 93 93 91 87 84 83 80 80 77 77 74 72 69 66

54 56 58 60

52 50 46 34
65 65 59 39

Micallef, Biol Blood Marrow Transplantation 2018
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Plerixafor uygulamasi sonrasi tumor hucreleri

mobilize olur mu?
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Fruehauf, BMT 2010; 45: 269-275
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Kilavuz: MM hastalari icin PKHN stratejileri

— GCSF

(siklofosfamid veya etoposid)

T \ Kemoterapitemelli mobilizasyon

" Lokalkilavuzlara gore GCSFveyakemo-mobilizasyonun kullanimina karar
verilir

" Ancak, GCSF mobilizasyondayeterliCD34+ hlicre sayisinielde etmek
olasiligi dusuk

" Siklofosfamid monoterapisi:

= 1.54.0 g/m? araligi uygundur

Mohty, Bone Marrow Transplantation 2014;49:865-872



Kilavuz: Lenfoma hastalarinda PKHN
stratejileri

Hastaliga 6zel kemoterapiyaklagsimi

GCSF

Hastaliga 0zel kemoterapiyaklasiminda ilave kemoterapi siklusunun
getirecegizorluktan kaginmak onerilmektedir

GCSF mobilizasyonu secilmis hastalar se¢cenek olabilir:
= tam remisyon olan hastalarda

= kemo-mobilizasyonun uygun olmadigi hastalarda

Mohty, Bone Marrow Transplantation 2014;49:865-872
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Kilavuz: Mobilizasyon protokollerinin
optimizasyonu

GCSF re-mobilizasyon yaklagsimi
Kemo-mobilizasyon stratejisinin degigimi
= GCSF — kemo-mobilizasyon

=  Kemo-mobilizasyon — alternatif kemo-mobilizasyon yaklagimi

Plerixafor gibi son mobilizasyon ajanlarininilavesi

Mohty, Bone Marrow Transplantation 2014;49:865-872
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Zay\f PKH toplamayi tahmin etme belirtecler

Zayif PKH toplamayi tahmin i¢in tanimlanmig belirtegler

Yas (yasli hastalar)'.2

Hastalik (daha ileri evre)!-3

Onceden kemoterapi tedavisi
*Yiksek sayida birincil tedavi asamalari®™*
-Kemoterapi tipi (fludarabin, lenalidomit veya melfalan)™

Onceden radyasyon tedavisi':2

Aferez oncesi periferal kandan disiik CD34* hiicre sayisi3:4.7

Mobilizasyon oncesi disik trombosit sayisi8:9

ZayIf PKH toplama i¢cin muhtemel en gucli tahmin araci aferez 6ncesi periferik kandaki CD34* hucre
sayisidirt3.4.7

Olivieri ve ark. Bone Marrow Transplant 2012;47:342-51.
Perseghin ve ark. Transfus Apher Sci 2009;41:33-7.

Sancho ve ark. Cytotherapy 2012;14:823-9.

Wuchter ve ark. Biol Blood Marrow Transplant 2010;16:490-9.

Kumar ve ark. Leukemia 2007;21:2035-42.

Sinha ve ark. Leukemia 2012; 26:1119-2.

Sinha ve ark. Bone Marrow Transplant 2011;46:943-9.

Duarte ve ark. Bone Marrow Transplant 2011;46(Suppl 1):abst. O377.
Nakasone ve ark. Am J Hematol 2009;84:809- 14.
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Konsensus:Mobilizasyon basarisizligini
onlemek icin proaktif girisim

Aferez oncesi CD34* hucre sayisi

>20 hiicre/pl* | | 10-20 hiicre/pl | | <10 hiicre/pl |

Hastanin hastalik
karakteristigine
dayanan dinamik |
yaklasim ve tedavi
oykusu

Pre-emptif
plerixafor

Aferez (hedefhucre sayisi = 2 milyon CD34* hucre/kg BW)

CD34+ hicre sayisini tanimlamak igin kolayca bulunan ve guglendirilmis tekniklere
ihtiyag vardir

*Proaktif girisim gerekmez ~ BW, body weight.
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