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Transplant tipine gore yillara gére veriler
(CIBMTR-2018)
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Tek OKHN icin gerekli CD34* Hucre Miktari

CD34™ Cell

Dose Possible Clinical Outcome

> 3-5 x 10%kg Optimal dose for a single transplant

>2 x 10%kg Minimum dose, although a higher dose would be
better for patients with lymphoma

1.5-2 x 10%kg Associated with delayed engraftment

<1 x 10°kg Greater risk of erythrocyte transfusion and graft failure



KH mobilizasyonunu etkileyen degiskenler

Hasta populasyonunda farkhliklar
Farkli kemoterapi uygulamalari
Cihaz veya teknik farkhliklar
Farkli arastirma protokolleri
Uygulayicilar arasi farkhliklar

Hasta toleransi



“Mobilizasyon basarisizligi”nin
tanimlanmasindaki farkliliklar

* “Mobilizasyon basarisizligi” taniminda ve mobilizasyon
uygulamalarinda belirgin farkhlklar vardir

— Hedef hiicre sayisi farkl sekilde tanimlanabilir (optimal sayi)
— IMWG: min. 4X10° CD34" cells/kg, average 8-10 X10° CD34" cells/kg
— ASBMT: min. 2X10° CD34" cells/kg (single ASCT), > 5X10° CD34* cells/kg

— Periferal kan CD34+ miktari 10 hiicre/ul’nin altinda olan
hastalar genellikle afereze gitmediklerinden basarisizlik
olarak sayilmayabilirler



Periferik Kok Hlcre mobilizasyonunda en sik
kullanilan ajanlar

-Hematopoetik buylime faktorleri
® G-CSF + GM-CSF
® Pegfilgrastim

-Kemoterapi+ G-CSF

e Kemo-mobilizasyon ile tek basina BF kullanimindan daha fazla
PKH verimi sonucu alinabilir.

® hastalarin bluyuk ylzdesinde FEN ve yiiksek oranda hastane
yatis



Hematopoetik buyume faktorleri ile
mobilizasyonunun avantajlari

-Mobilizasyon icin tahmin edilebilir kinetikler

-Kemo-mobilizasyon ile karsilastirildiginda dusuk toksisite ve
kaynak kullanimi

-Hastane yatis ve transfuzyona ihtiyac duymama

-Uygulayici icin kolaylik



Kemoterapi temelli mobilizasyonun
dezavantajlari
-Infeksiyon riski

-Kemomobilizasyon ve CD34+ hiicre piki arasindaki gecen sire
tahmin edilemez!-3

-Aferez baslatma kriteri cesitlidir?34>6
-Hastaneye yatis ihtiyaci
-Transfuzyon destegi ihtiyaci

-Artan maliyetler

IHicks ML, ve ark. Transfusion. 2007;47(4):629-635; 2Desikan KR, ve ark. J Clin Oncol. 1998;16(4):1547-1553; 3Bargetzi MJ, ve
ark. Bone Marrow Transplant. 2003;31(2):99-103; “Humpe A, ve ark. Transfusion. 2000; 40(11):1363-1370; °Venditti A, ve
ark. Bone Marrow Transplant. 1999;24(9):1019-1027; ®Arora M, ve ark. Biol Blood Marrow Transplant. 2004;10(6):395-404.
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Systematic Review of Randomized Controlled Trials
of Hematopoietic Stem Cell Mobilization Strategies
for Autologous Transplantation for
Hematologic Malignancies

Dawn Sheppard, Christopher Bredeson, David Allan, Jason Tay

“... kemo-mobilizasyon ile gorulen en yaygin advers olay
febril notropeni olup calismalarin %43’tGnde bildirilmistir...”

“Kemoterapinin kullanildigi calismalarda, hastalarin
hastaneye basvurma orani %20-48 araligindadir”

Sheppard, ASBMT, 2012



Periferik Kok Hlcre mobilizasyonunda en sik
kullanilan ajanlar

-Hematopoetik buylime faktorleri
® G-CSF + GM-CSF
® Pegfilgrastim

-Kemoterapi+ G-CSF

e Kemo-mobilizasyon ile tek basina BF kullanimindan daha fazla
PKH verimi sonucu alinabilir.

® hastalarin bluyuk ylzdesinde FEN ve yiiksek oranda hastane
yatis
-Plerixafor + G-CSF

e kemoterapi kadar etkili olabilir

n «u

e “justintime” “on demand” “pre emptive” olarak kullanimi
etkili ve uygun maliyetli gérinmekte
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Transfusio

and Apheresis
Science

Contents lists available at ScienceDirect

Transfusion and Apheresis Science

journal homepage: www.elsevier.com/locate/transci

Predictive factors for stem cell mobilization failure in multiple myeloma
patients: A single center experience

Hakan Goker™", Rafiye Ciftciler”, Haluk Demiroglu®, Mehmet Turgut®, Nilgun Saymalp?,
I.C. Haznedaroglu®, Mufide Okay”, Fatma Tekin®, Yahya Buyukasik®

* Hacettepe University, School of Medicine, Department of Hematology, Ankara, Turkey
® Ondokuz Mayis University, Dept of Hematology, Samsun, Turkey

209/234 hastada ilk mobilizasyonda basari orani:
89.3%
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Remobilizasyon

ilk Mobilizasyon

Birinci Asama Mobilizasyon Basarisizligr:
Remobilizasyona girmis
(n =269)

Remobilizasyona giren her bir l v l
g?;t:n'g': g:‘t;;nﬂf/aesrﬁnda 0.83 X 105 1.09 x 10 1.03 x 106

CD34/kg, CD34/kg,, CD34/kg,,
Ortalama aferez gunu )
Ikinci Asama Remobilizasyon Kemo (n = 34) G-CSF/GM-CSF (n =217) Plerixafor (n = 18)
Ortalama CD34 verimi 0.88 X 122 x 464 X
Ortalama aferez giinQ \ 105, 196 10655
Basarisizlik Orani %73.5 %81.6 %27.8

| I I

Toplanmig hiicreler (1. ve 2. mobilizasyon) v v v
Ortalama CD34 hucre/kg 2.11 x 2.51 X 5.47 X
Ortalama aferez giinii 1g° 16° 16°
Toplam basarisizlik orani %47.1 %28.1 %16.7

Pusic ve ark. Biol Blood Marrow Transplant 2008;14:1045-1056




Basari orani (%)

Insani amacli hasta erisim programi sonuclari:

Plerixafor tedavisi sonrasi > 2x10° CD34+ hiicre/kg toplanmasi

Onceki sitokin tedavisinde
mobilizasyonda basarisizlik grubu

Onceki kemo. + sitokin tedavisinde
mobilizasyonda basarisizlik grubu
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Plerixafor ile remobilizasyonda
tum basari orani %70.5

Calandra ve ark. Bone Marrow Transplant 2008; 41:331-338 | 13



Mobilizasyon basarisina etki eden faktorler

Treatment related
High numbers of previous chemotherapy (>2 lines of chemotherapy)
Exposure to alkylating agents, purine analogs, or lenalidomide
Extended field radiotherapy to bone marrow-containing sites
Patient related
Older age (>65Yy)
Female sex
Diagnosis of non-Hodgkin lymphoma
Presence of osteolytic lesion
Diabetes and smoking
At mobilization
Low hemoglobin and low baseline platelet number (<1,000,000/mL)
Longer interval from last chemotherapy to mobilization initiation
Bone marrow infiltration by primary disease (cellularity < 30%) at mobilization
Preapheresis peripheral blood CD34™ cell number (<20 x 106/uL)
Low day 1 apheresis yield

Collection procedure
Timing of apheresis,
Type of cell separator used
Rate and volume of whole blood processed
Arora S, Clin Lymphoma Myeloma Leuk. 2019



ASCO: Oral Presentation (8003)
Session Name: Hematologic Malignancies — Plasma Cell Dyscrasia
Session Date: 2 June 2019 | Session Time: 9:45 AM — 12:45 PM

EHA: Oral Presentation: Presidential Symposium (S145)
Session Name: Myeloma and Other Monoclonal Gammopathies — Clinical
Session Date: 14 June 2019 | Session Time: 15:45 — 16:00 (Hall 5)

Phase 3 Randomized Study of Daratumumab +
Bortezomib/Thalidomide/Dexamethasone (D-VTd) vs VTd

in Transplant-eligible Newly Diagnosed Multiple Myeloma:
CASSIOPEIA Part 1 Results

P Moreau, M Attal, C Hulin, MC Béné, A Broijl, D Caillot, M Delforge, T Dejoie, T Facon, J
Lambert, X Leleu, M Macro,
A Perrot, S Zweegman, T Ahmadi, C Chiu, L Pei, ] Vermeulen, H Avet-Loiseau, P Sonneveld
on behalf of IFM and HOVON

Presenter: P Moreau



Stem Cell Mobilization and Harvesting

D-VTd VTd
(n =536) (n =538)
PBSC mobilizing agents,? n (%)
N 506 492
Cyclophosphamide/G-CSF 506 (100) 492 (100)
Plerixafor 110 (21.7) 39 (7.9)
PBSC apheresis performed
N 504 490P
Number of days of apheresis
Mean (SD) 1.9 (0.92) 1.4 (0.67)
Median (range) 2.0 (1-6) 1.0 (1-4)
Total number of CD34* stem cells collected
(10%/kg)
among subjects with PBSC apheresis
performed
N 504 490°
Mean (SD) 6.7 (2.63) 10.0 (5.25)
Median (range) 6.3 (0.5-18.7) 8.9 (2.2-36.9)
>2 X 10%/kg, n (%) 501 (99.4) 490 (100)
>5 X 10%/kg, n (%) 380 (75.4) 434 (88.6)

Percentages were calculated with N in each group as the denominator.

Bone marrow harvest was performed for 1 patient in the D-VTd arm and no patients in the VTd arm.

aSeveral PBSC mobilizing agents were possible per patient.

The median number of

CD34"* stem cells

collected was lower for

patients receiving

D-VTd versus VTd
Nevertheless, a
similar percentage of
patients treated with
D-VTd versus VTd
underwent ASCT
(91.2% vs 90.0%)

bBased on available information from the investigator, one patient in the VTd arm had successful CD34* stem cell collection without any prior mobilization treatment. One
patient received a stem cell collection from bone marrow in addition to apheresis from peripheral blood. Here both numbers are summed up as a total of CD34* stem cells

collected from this patient.
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PLERIXAFOR: PKH Mobilizasyonunda kemokin
reseptor |nh|b|syonu |Ie etki

Kok Hucre

CXCR4- SDF-1a/CXCL12 etkilesimini engelleyerek, kemik
Iliginden dolasima kok hucre mobilizasyonunu saglar

| 17




EXPERIMENTAL AND THERAPEUTIC MEDICINE 18: 1141-1148, 2019

Efficacy and safety of plerixafor for hematopoietic
stem cell mobilization for autologous transplantation
in patients with non-Hodgkin lymphoma and multiple
myeloma: A systematic review and meta-analysis

XIAOYANG YANG', MENGIJIE WAN!, FENG YU' and ZHIDONG WANG?

1Department of Hematology, Affiliated Haikou Hospital of Xiangya Medical College,
Central South University and Haikou Municipal People's Hospital, Haikou, Hainan 570208;
2Department of Hematology, People's Hospital of Peking University, Beijing 100044, PR. China

G -CSF'ye plerixafor eklenmesi, advers olaylarda bir artis
olmadan daha kisa stirede yeterli HKH toplanmasini arttirir.

Xiaoyang Yang, Experimental And Therapeutic Medicine 2019 18



Forrest plot of NHL and MM for the mobilization of optimal
hematopoietic stem cells in 4 or less apheresis days

Control Plerixafor Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
1.1.1 Non-Hodgkin Lymphoma B
DiPersio et al (13), 2009. 89 150 29 148 31.6% 3.03 [2.13, 4.31] 2009 =
Zhu et al (14), 2017. 31 50 10 50 26.5% 3.10[1.71, 5.62] 2017 ——
Matsue et al (15), 2018. ] 16 1 16 7.8% 9.00 [1.29,63.02] 2018 -
Subtotal (95% CI) 216 214 65.8% 3.13 [2.32, 4.22] &
Total events 129 40
Heterogeneity: Tau® = 0.00; Chi® = 1.19, df = 2 (P = 0.55); I = 0%
Test for overall effect: Z = 7.46 (P < 0.00001)
1.1.2 Multiple Myeloma
DiPersio et al (12), 2009. 112 148 79 154 34.2% 1.48[1.23, 1.76] 2009 =
Subtaotal (95% CI) 148 154 34.2% 1.48 [1.23, 1.76] ¥
Total events 112 78
Heterogeneity: Not applicable
Test for overall effect: 7 = 4.26 (P < 0.0001)
Total (95% CI) 364 368 100.0% 2.59[1.40, 4.81] *l.l'
Total events 241 119

T F . P2 .2 I Il I 1
Heterogeneity: Tau® = 0.28; Chi* = 22.04, df = 3 (P < 0.0001); I° = §6% 0.005 o1 ] 10 200

Test for overall effect: Z = 3.03 (P = 0.002)
Test for subgroup differences: Chi* = 17.79, df = 1 (P < 0.0001), I’ = 94.4%

Favours [Control ] Favours [Plerixafaor]

Plerixafor

Xiaoyang Yang, Experimental And Therapeutic Medicine 2019 | 19



Forrest plot of NHL and MM for the mobilization of minimal
hematopoietic stem cells in 4 or less apheresis days

Plerixafor Control Risk Ratio Risk Rartio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
2.1.1 Non-Hodgkin lymphoma
DiPersio et al (13), 2009, 130 150 70 148 22.7% 1.83 [1.53, 2.20] 2009 -
Zhu et al (14), 2017. 44 50 33 50 22.0% 1.33 [1.07, 1.67] 2017 ——
Martsue et al (15), 2018. 15 16 5 16 12.3% 3.00[1.43, 6.27] 2018 -
Subtotal (95% CI) 216 214 57.0% 1.73 [1.24, 2.40] *
Total events 189 108
Heterogeneity: Tau® = 0.06; Chi‘* = 7.78, df = 2 (P = 0.02); I* = 74%
Test for overall effect: 72 = 3.23 (P = 0.001)
2.1.2 Multiple Myeloma
DiPersio et al (12), 2009, 141 148 136 154 23.8% 1.08 [1.01, 1.15] 2009 ud
Rietal (19), 2017. 7 7 [+ 7 19.2% 1.15 [0.79, 1.68] 2017 B
Subtotal (95% CI) 155 161 43.0% 1.08 [1.01, 1.186] l’
Total events 148 142
Heterogeneity: Tau® = 0.00; Chi® = 0.12,df = 1 (P = 0.73); I = 0%
Test for overall effect: Z = 2.29 (P = 0.02)
Total (95% CI) 371 375 100.0% 1.46 [1.01, 2.12] "-"
Total events 337 250
Heterogeneity: Tau® = 0.15; Chi* = 62.18, df = 4 (P < 0.00001); I = 94% t t y i i t
Test for overall effect: Z = 2.01 (P = 0.04) 0.2 0.5 : 2 2 10

- . ) ' Favours [Control] Favours [Plerixafor]
Test for subgroup differences: Chi® = 7.35, df = 1 (P = 0.007), I° = 86.4%
Plerixafor
Xiaoyang Yang, Experimental And Therapeutic Medicine 2019 | 20



Forrest plot of mean total number of CD34+ cells collected in up
to 4 apheresis days.

Plerixafor Control Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% ClI
DiPersio et al (12}, 2009. 12.97 10.67 148 7.31 549 154 30.3% 5.66 [3.73, 7.59] 2009 — =
Riet al (19), 2017. 7.55 232 7 3.67 125 7 29.8% 3.88 [1.93, 5.83] 2017 —
Matsue et al (15), 2018. 5.45 2.55 16 2.09 1.69 16 39.9% 3.36 [1.86, 4.86] 2018 ——
Total (95% ClI) 171 177 100.0%  4.21 [2.85, 5.57] -
Heterogeneity: Tau® = 0.62; Chi* = 3.50,df = 2 (P = 0.17); I = 43% -{0 _=5 ) 5 1=0
Test for overall effect: Z = 6.07 (P < 0.00001)

Favours [Control] Favours [Plerixafor]

Plerixafor

Xiaoyang Yang, Experimental And Therapeutic Medicine 2019 | 21



Forrest plot of the number of patients undergoing

Plerixafor Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI _ Year M-H, Random, 95% CI
DiPersio et al (12), 2009. 142 148 136 154 44.7% 1.09[1.02, 1.16] 2009 L
DiPersio et al (13), 2009, 105 150 82 148 29.9% 1.26 [1.06, 1.51] 2009 ——
Zhu et al (14), 2017. 44 50 34 50 25.4% 1.29 [1.04, 1.61] 2017 —a
Total (95% CI) 348 352 100.0% 1.19 [1.02, 1.39] e
Total events 291 252

T 2 _ . 2 _ _ _ T } F + +
Heterogeneity: Tau® = 0.01; Chi* = 6.61, df = 2 (P = 0.04); I = 70% 02 05 1 3 £

Test for overall effect: Z = 2.15 (P = 0.03)

Favours [Control] Favours [Plerixafor]

Plerixafor

Xiaoyang Yang, Experimental And Therapeutic Medicine 2019 | 22




Forrest plot of adverse events

Plerixafor Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
DiPersio et al (13), 2009. 146 150 138 145 60.2% 1.02 [0.98, 1.07] 2009 E
DiPersio et al (12), 2009. 140 147 140 151 37.3% 1.03 [0.97, 1.09] 2009
Zhu et al (14), 2017. 6 7 4 7 0.2% 1.50 [0.74, 3.05] 2017
Ri et al (19), 2017. 32 51 31 49 1.4% 0.99 [0.73, 1.34] 2017 — 1T
Matsue et al (15}, 2018. 13 16 12 16 0.9% 1.08 [0.75, 1.57] 2018 B Ra—
Total (95% CI) 371 368 100.0% 1.03 [0.99, 1.06] ]
Total events 337 325
Heterogeneity: Tau? = 0.00; Chi* = 1.31, df = 4 (P = 0.86); I> = 0% 0}2 055 1 é é

Test for overall effect: Z = 1.40 (P = 0.16)

Favours [Control] Favours [Plerixafor]

Xiaoyang Yang, Experimental And Therapeutic Medicine 2019 | 23



Plerixafor genel olarak iyi tolere edilir

* vyan etkiler tipik olarak;
» hafif ya da orta siddette
* G-CSF’nin tek basina kullanimi ile benzer 6zellikte

* ensikizlenen yan etkiler;
* GIS bozukluklari (diyare, bulanti)

* enjeksiyon bolgesi reaksiyonlari

* Plerixafor tedavisinde;
e febril n6tropeni izlenmez

Xiaoyang Yang, Experimental And Therapeutic Medicine 2019
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Otolog PKH mobilizasyonunda plerixafor
uygulamalari

Upfront Plerixafor Klinik riskli
hastalarda

Plerixafor

G-CSF ile birlikte (veteriz
kullanim mobilizasyonu

tahmin edilen)

25



@ Bone Marrow Transplantation (2016) 51, 546-552
© 2016 Macmillan Publishers Limited  All rights reserved 0268-3369/16

www.nature.com/bmt

ORIGINAL ARTICLE

Upfront plerixafor plus G-CSF versus cyclophosphamide plus
G-CSF for stem cell mobilization in multiple myeloma:
efficacy and cost analysis study

S Afifi'?, NG Adel'?, S Devlin’?, E Duck®*, J Vanak®*, H Landau®*®°, DJ Chung®>®, N Lendvai**®, A Lesokhin®>®, N Korde®*®,
L Reich**®, O Landgren®*®, S Giralt*>® and H Hassoun®*>°

Memorial Sloan Kettering Kanser Merkezi'nde;

» son yillarda KH mobilizasyonu icin “upfront” plerixafor kullanimi egilimi

(ozellikle kemo-mobilizasyondan sonra gorilen yuksek toksisite ve enfeksiyon riski)

26




Stem cell mobilization schemas

Apheresis sessions

Day | Day | Day | Day | Day | Day | Day | Day
1 2 3 4 5 6 7 8

mobilization failure:

cess T # ¢ ¢ ¢ T 1 < 5x10° CD34* cells/kg
Plerixafor ﬁ ﬁ ﬁ ﬁ
b AphereS|s sessions

Day Day Day Day Day Day Day Day Day Day | Day | Day| Day| Day | Day
10 1 12 13 14 15
G-CSF i B B S Bk BN B I SN B A §
cY i)

S Afifi, Bone Marrow Transplantation (2016) 51, 546-552 | 27



Table 2. Patients’ baseline and treatment characteristics

Plerixafor + G-CSF (n=112) Cyclophosphamide + G-CSF (n=111) P-value
Median age (range) 58.5 (29-75) 60 (43-69) 0.32
Male gender (%) 62.5 65.8 0.68
Median WBC before mobilization (range) 5.65 (0.2-17.1) 4.4 (2.3-55.8) 0.003
Median platelets before mobilization (range) 214.5 (28-553) 209 (31.2-491) 0.617
Median percentage of bone marrow plasmacytosis (range) 2 (0-61) 5 (0-64) < 0.01
B2 microglobulin (range) 3(1.2-11) 3.2 (1-25.9) 0.39
Albumin (range) 4 (2.3-5) 4.1 (2.5-5.1) 0.194
LDH (range) 185 (93-807) 184.5 (90-511) 0.98
ISS staging 0.41
Stage | 57 (50%) 41 (37%)
Stage |l 29 (26%) 28 (25%)
Stage |l 19 (17%) 22 (20%)
Unknown 7 (7%) 20 (18%)
Prognostic risk 0.556
Standard risk 80 (71%) 69 (62%)
Intermediate risk 15 (13%) 19 (17%)
High risk 12 (11%) 13 (12%)
Unknown 5 (5%) 10 (9%)
Prior lenalidomide use 89 (79%) 82 (74%) 0.346
Number of cycles received before mobilization (range) 4 (1-36) 4 (1-19) 0.343
Time from induction to mobilization in months (range) 4.7 (1.5-38.3) 5.2 (2.4-34) 0.079
S Afifi, Bone Marrow Transplantation (2016) 51, 546-552 28



Table 3. Stem cell mobilization outcomes

Plerixafor + G-CSF (n=112) Cyclophosphamide + GSCF (n=111) P-value

Mean no. of apheresis (s.d.) 23 (1.1) 2.6 (1.6) 0.405
Mean G-CSF doses (s.d.) 6.3 (1.1) 12.5 (2.3) < 0.01
Median CD34+ cells/kq collected after first mobilization (range 11.4x 10° (0-34.5 10.9 x 10° (0-45.0 0.29

Number of patients with successful yield after first mobilization, (%) 105 (949%) 92 (83%) 0.01
(yield > 5x 10°cells/kg)

S Afifi, Bone Marrow Transplantation (2016) 51, 546-552 | 29



Table 4. Mobilization charges and Medicare reimbursement

Plerixafor + G-CSF Cyclophosphamide + P-value

(n=112) GSCF (n=111)
Total charges $52 200 $72 138 < 0.001
Medicare $21 143.75 $22 958.53 0.27

Reimbursement

S Afifi, Bone Marrow Transplantation (2016) 51, 546-552



Table 6. Engraftment outcomes

Plerixafor + G-CSF (n=112) Cyclophosphamide + G-CSF (n=111) P-value

Patients transplanted, n (%) 95 (85%) 95 (86%) 0.99
Median, no. of stem cells transfused (range)® 52(2-11) 4.4 (2.1-16.2) 0.03
Platelet engrafrmentb

Engrafted, n (%) 92 (100%) 94 (100%)

Time to engraftment in days, median (range) 12 (6-47) 11 (4-36) 0.37
Neutrophil engraftment

Engrafted, n (%) 95(100%) 95(100%)

Time to engraftment in days, median (range) 10 (8-20) 11 (3-32) 0.167

S Afifi, Bone Marrow Transplantation (2016) 51, 546-552
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Bone Marrow Transplantation (2011) 46, 523-528
© 2011 Macmillan Publishers Limited Al rights reserved 0268-3369/11

www.nature.com/bmt

=

ORIGINAL ARTICLE

Growth factor and patient-adapted use of plerixafor is superior to CY
and growth factor for autologous hematopoietic stem cells mobilization

LJ Costa, AN Miller, ET Alexander, KR Hogan, M Shabbir, C Schaub and RK Stuart

Division of Hematologyl/Oncology, Medical University of South Carolina, Charleston, SC, USA

e Esik deger > 14 CD34+ hc/mm3 >> Target-CD34 > 3x10° CD34+ hc/ kg;
* Esik deger > 25 CD34+ hc¢/mm3 >> Target-CD34 > 5x10° CD34+ hc/ kg

mobilization failure rate
2% patient-adapted vs 22% CY cohort (P =0.01)

l

G-CSF nin 4 glini aksam plerixafor (240 mg/kg/day) ve

5. glin sabah aferez



Mobilizasyondan ilk OKHN ilerleme olasiligl

1.0 5
f patient-adapted .-

0.8 rmemmmnnd T d
. | AT Median zaman (Mob. >> Transplant)
5 7 I *patient-adapted: 14 giin (IQR 12-18)
¢ CY cohort «CY cohort: 43 giin (IQR 36-67)
g " ’ (P=0.01)

0.2

0.0 T T T T T T T

0 20 40 60 80 100 120 140
Days

LJ Costa, Bone Marrow Transplantation (2011) 46, 523-528 33



Median time for neutrophil (a) and platelet engraftment (b)

a 16- b 20
154 18
144 l
164
w 137 m
> > 1,4
S 121 { K 14 |
11_ 12_ 'y
104 1
9 P<0.01 104 ~ p=02
8 ] 1 8 1 1
patient- CY patient- CY
adapted cohort adapted cohort

LJ Costa, Bone Marrow Transplantation (2011) 46, 523-528 34



Leukemia Research 85 (2019) 106215

Contents lists available at ScienceDirect gy ———
Leukemia
Research
Leukemia Research
journal homepage: www.elsevier.com/locate/leukres

Research paper

Clinical and cost outcomes of pre-emptive plerixafor administration in g

patients with multiple myeloma undergoing stem cell mobilization e

Leslie A. Andritsos™", Ying Huang", Ivo Abraham“’d’f’f, Keith Huff?, Scott R. Scrape”, Tao Fan',
Nimer Alkhatib®, Craig C. Hofmeister/, Edward Drea’, Ali McBride®*“

Ohio State University Blood and Marrow Transplant Program
*MM hastalarina KH toplanmasinin ilk gtintinden 6nceki aksam plerixafor
uygulama politikasi
*Baslangicta kok hlicre verimine dayanan bir tedavi algoritmasi kullanarak
ancak yetersiz toplama parametreleri tanimlandiktan sonra plerixafor alan
hastalarla etkinlik ve maliyet karsilastirmasi (retrospektif)
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Fig. 1. Dosing schedules of plerixafor: Pre-emptive (P-PL) versus standard (S-PL) administration.



Etkinlik ve Maliyet

* median CD34+ sayisi (pre-collection):
— (P-PL;93(12-471) > S-PL; 25 (10-218), P = 0.01)
* median total CD34+ hiicre (ilk aferez)
— (P-PL; 6.75 X 10% CD34* hc /kg > S-PL ; 1.96 X 10° CD34* hc/kg, P<0.01).

* Cok degiskenli analizde;
— P-PL ile;
* ilk aferezde =2 X 10° CD34 + hc / kg toplama kabiliyeti (OR = 4.05,%
95Cl, 1.19-13.83,P =0.03) ve
* Toplamda 25 X 109 CD34 + hc / kg (OR = 3,09,% 95 Cl, 1,04-9,23, P =
0,04).
e P-PL, S-PL'ye kiyasla hasta basina 11,248 S (% 46) daha ekonomik.

Leslie A. Andritsos, Leukemia Research 85 (2019) 106215



&

Bone Marrow Transplantation (2015) 50, 34-39
© 2015 Macmillan Publishers Limited All rights reserved 0268-3369/15

www.nature.com/bmt

ORIGINAL ARTICLE
Plerixafor in patients with lymphoma and multiple myeloma:

effectiveness in cases with very low circulating CD34+ cell
levels and preemptive intervention vs remobilization

| Sanchez-Ortega’, S Querol®, M Encuentra', S Ortega?, A Serra®, JM Sanchez-Villegas?, JR Grifols?, MM Pujol-Balaguer?, M Pujol-Bosch?,
JM Marti®, T Garcia-Cerecedo”, P Barba’, JM Sancho®, A Esquirol’, J Sierra’” and RF Duarte'

PB CD34+ cell counts < 10/uL on day 4 of steady-state G-CSF mob.
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Table 2. Results of mobilization by treatment group

G-CSF G-CSF+plerixafor
(n=67) (n=38)
PB CD34+ cell count on day 4 (cells per uL)
Mean (s.d.) 4.2 (2.6) 4.1 (2.4)
Median 3.7 35
Min—max 0.8-9.9 0.9-9.8
PB CD34+ cell count on day 5 (cells per ulL)
Mean (s.d.) 7.6 (6.7) 18.4 (12.5)
Median 5.25 16.1
Min-max 1.0-41.5 1.9-58
Fold-expansion days 4-5
Mean (s.d.) 1.8 (1.1) 4.8 (2.9)
Median 1.6 4.04
Min—max 0.1-6.1 1.5-13.1

Collection >2 CD34+ (cells x 10%/kg), n (%)
Overall 18/67 (27%)
First apheresis only 10/67 (15%)

CD34+ yield (cell count x FOG/kg)

Overall
Mean (s.d.) 1.02 (1.42)
Median 0
Min-max 0-7.38
First apheresis only
Mean (s.d.) 0.6 (1.22)
Median 0
Min-max 0-7.38

28/38 (74%)
22/38 (58%)

2.88 (1.62)
2.8
0-7.21

2.36 (1.79)
211
0-7.21

| Sanchez-Ortega et al, Bone Marrow Transplantation (2015) 50, 34-39
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Table 3. Mobilization with plerixafor in cases with very low PB CD34+
cell counts on day 4

G-CSF-only cases  Plerixafor cases  Plerixafor cases

<35(CD34+  <35CD34+  3.5-10 CD34+ GOk dﬁsuk (<3.5 / ul_) periferik

cells per uL cells per ulL cells per plL

(n 230) (n=?9,} Irn=?9.} (X
PB CD34+ cell count on day 4 (cells per uL) CD34 + h ucre sayl mla rl OIa nla rda’
Mean (s.d) 1.99 (0.66) 2.21 (069) 6.03 (1.89) .
Median 1.80 205 6.00 *CD34 + hicre sayi artigi (5.3- vs 1.7 kat),
Min-max 0.8-34 09-34 3.7-9.8
P-values NS < 0.001

*Genel CD34 + hicre verimi

PB CD34+ cell count on day 5 (cells per uL)

Mean (s.d) 3.42 (212) 12.03 (9.47) 25.09 (11.92) ° 6
mean ( i : A kg basina 2.29 vs 0.15 x 10° CD34 +
Min-max 1.3-9.8 1.9-39 8.8-58 .
P-values < 0.001 < 0.001 h ucre
Fold-expansion days 4-5 .
Mean (sd) e (0.79) 5.30 (3.50) 4.21 (1.93) ° kg baslna >2 X 10° CD34 + hiicre
Median 1.59 4.11 3.98
Min-max 046-3.31 1.75-13 1.47-9.97 o o
Min-ma 4633 7.9 veren hastalar (% 63 vs% 3)
Collection > 2 CD34+ (cells x 10°/kg), n (%)
Overall 1/30 (3%) 12/19 (63%) 16/19 (84%)
P-values < 0.001 8/19 (42%) 0.141
First 0/30 (0%) 14/19 (74%)
apheresis only
P-values < 0.001 0.049
CD34+ yield (cell countx 10°/kg)
Overall
Mean (s.d.) 0.15 (0.51) 2.29 (1.64) 3.47 (1.41)
Median 0 247 3.48
Min-Max 0-2.19 0-6.74 1.48-7.21
P-values < 0.001 0.015
First apheresis only
Mean (s.d.) 0.02 (0.14) 1.59 (1.70) 3.13 (1.57)
Median 0 133 2.75
Min-max 0-0.78 0-6.74 1.03-7.21
P-values < 0.001 0.002

| Sanchez-Ortega et al, Bone Marrow Transplantation (2015) 50, 34-39 40



Table 4.

Plerixafor use as a remobilization vs preemptive strategy

Remodbilization Preemptive P-value
(n=25) (n=13)
PB CD34+ cell count on day 4 (cells per uL)
Mean (s.d.) 3.7 (2.3) 49 (2.3) 0.085
Median 3.0 4.1
Min—max 0.9-9.8 1.6-8.6
PB CD34+ cell count on day 5 (cells per uL)
Mean (s.d.) 16.2 (13.4) 224 (9.8) 0.058
Median 11.53 23.7
Min—max 1.9-58 4-36.6
Fold-expansion days 4-5
Mean (s.d.) 4.7 (3.14) 49 (2.39) 0.888
Median 4,04 4.35
Min—max 1.5-13 2.1-10

Collection >2 CD34+ cells x 10°/kg, n (%)

Overall 16/25 (64%)
First apheresis 11/25 (44%)
only

CD34+ yield, cell count x 10°/kg

Overall
Mean (s.d.) 2.44 (1.46)
Median 2.45
Min-max 0-6.74
First apheresis only
Mean (s.d.) 2.0 (1.55)
Median 1.55
Min-max 0-6.74

12/13 (92%)
11/13 (85%)

3.73 (1.63)
3.49
0-7.21

3.28 (1.79)
3.27
0-7.21

0.118
0.016

0.004
0.015

preemptive plerixafor vs re-mob
*birinci aferezde CD34 + hiicre verimi
(3.28 - 2.0 x 10° CD34+ hc/kg)
*Genel toplam (3.73 vs 2.44 x 10° CD34
+ hc/kg),
*>2 x10°CD34 + hc/kg

* ilk aferez (% 85 -% 44)

* toplam (% 92 -% 64)
*daha az aferez glini
*daha az plerixafor kullanimi : (1.08 vs
1.48)

| Sanchez-Ortega et al, Bone Marrow Transplantation (2015) 50, 34-39 41



2136 Are We Choosing Mobilization Regimens for Autologous Stem Cell
Transplantation in Multiple Myeloma Wisely?: A Single Centre Comparison of
GCSF+ /-Plerixafor Vs Cyclophosphamide/GCSF+ /- Plerixafor

Program: Oral and Poster Abstracts

Session: 902. Health Services Research—Malignant Conditions (Lymphoid Disease): Poster |
Hematology Disease Topics & Pathways:

apheresis, Adverse Events, Technology and Procedures, Clinically relevant

Saturday, December 7, 2019, 5:30 PM-7:30 PM
Hall B, Level 2 (Orange County Convention Center)

Chloe Yang, MD', Mina Dehghani, MD?, Wilma Hopman, MSc>” and Sita D. Bhella, MD*"

"Queen's University, Kingston, ON, Canada

GCSF +/- P ile siklofosfamidsiz mobilizasyon
Inferior olmayan bir rejimdir.
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Age 64 (38-75) 63 (44-74) P=0.631
Gender M=28 (60%) M=26 (52%) P=0.453
F=19 (40%) F=24 (48%)

Number of pts who 15 (32%) 18 (36%) P=0.671

received plerixafor

Number of days of 0 (0-4) 0 (0-3) P=0.557
plerixafor

Number of apheresis |2 (1-4) 2 (1-5) P=0.266
days

Total cells collected |6.06 (4.32-12.34) 10.2 (4.73-19.83) P<0.001
(x108)

Pts with febrile 0 3 P=0.243
neutropenia

Date of ASCT March 2017 to Jan 2019 |Oct 2015 to March 2018

Length of stay for 18 (15-52) 18 (16-49) P=0.778
transplant* (in days)

Death <100 days 0 1
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4476 Incorporating Reduced-Dose Plerixafor to a Preemptive Mobilization
Algorithm Increases Access to Autologous Transplantation in a Limited-Resource
Setting

Program: Oral and Poster Abstracts

Session: 711. Cell Collection and Processing: Poster Il

Hematology Disease Topics & Pathways:

Biological, therapy sequence, apheresis, HSCs, Adult, Therapies, Combinations, Technology and Procedures, Cell
Lineage, Study Population, Clinically relevant, Quality Improvement , transplantation, stem cells

Monday, December 9, 2019, 6:00 PM-8:00 PM
Hall B, Level 2 (Orange County Convention Center)

Andrés Gémez-De Leén, MD, Dalila Marisol Alvarado Navarro, MD", Cesar O Pezina Cantu, MD", Perla R.
Colunga Pedraza, MD, David Gomez-Almaguer, MD, Rosario Salazar Riojas, Chem.", Olga Graciela Cantu
Rodriguez, MD", Luz del Carmen Tarin Arzaga, MD", Jose Carlos Jaime, MD, PhD" and Cesar Homero Gutierrez-
Aguirre, PhD"

Universidad Autonoma de Nuevo Leon, Hospital Universitario "Dr. José Eleuterio Gonzalez", Servicio de
Hematologia, Monterrey, Mexico

Maliyette $22,000 USD azalma
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Mob. basari

Filgrastim
5 ya/kg BID Days 1-4

Day 4
CD34* cells pL

<5 uL 5-9.9 uL 210 pL

+Plerixafor 0.24 mg/kg | *Plerixafor 0.12 mg/kg Filgrastim alone

Median Day 5
CD34* cells pL

} Median apheresis yield
X9 blood volumes

713% 83.3% 94. 7%
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Tumor hucresi
mobilizasyonu?
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Biol Blood Marrow Transplant 25 (2019) 34—40

Biology of Blood and ASBMT.
Marrow Transplantation Mo Teankpiantaion

journal homepage: www.bbmt.org

Autologous
A Pilot, Exploratory, Randomized, Phase II Safety Study Evaluating N
Tumor Cell Mobilization and Apheresis Product Contamination in iz

Patients Treated with Granulocyte Colony-Stimulating Factor Alone or
Plus Plerixafor

Hareth Nahi'*, Marina Celanovic?, Qianying Liu?, Johan Lund?, Valdas Peceliunas®

1 Hematology Department, Karolinska Institute, Stockholm, Sweden

2 Sanofi, Cambridge, Massachusetts

3 Department of Medicine, Karolinska Institute, Stockholm, Sweden

“ Hematology, Oncology and Transfusion Medicine Center, Vilnius University Hospital Santaros Klinikos, Vilnius, Lithuania
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5-8. Glinlerde Aferez Uriiniinde MM Tumor Hiicreler;
(10° hiicre / kg)

Time Point G-CSF Alone(n=10) G-CSF + Plerixafor(n =1 0)

Day 5 (n=10) (n=10)
Mean + SD S5+1.1 S5+1.1
Range 0-3.5 0-2.8

Day 6 (n=7) (n=3)
Mean + SD 1.2+28 3+.5
Range 0-7.4 0-9

Day 7 (n=3) (n=1)
Mean + SD 0+.0 0 (NC)
Range .0-.0 .0-.0

Day 8 (n=1) (n=0)
Mean + SD 0 (NC)
Range .0-.0

Overall (n=10) (n=10)
Mean + SD 1.3+ 34 6+13
Range .0-10.9 0-3.7

H. Nahi et al. / Biol Blood Marrow Transplant 25 (2019) 3401 40
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P+G-CSF

Plerixaforun fiyati yiksek

KT+G-CSF

*G-CSF kullaniminda artis,

*Aferez seanslarinda artma,

*Kateter ve KT komplikasyonlari ile iliskili
hastaneye yatis

*Kurtarma tedavisi ihtiyacina neden olan
mobilizasyon basarisizliklarinin artmasi

*In vivo purging >> superior disease control??
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Endikasyon

Otolog kék hiicre transplantasyonu gerceklestirmek
istenen lenfoma ve multipl miyelom tanisi konmus

eriskin hastalarda,

i Sadece Granulosit Koloni Uyarici Faktor (G-CSF)
«& mobilizasyonunun yeterli olacag dngdrilen
*> hastalarda en az 1 seri 10 mikrogram/kilogram
glin dozunda G-CSF uygulamasi ve en az 1 sefi
24 mg/1.2 mL

G-CSF ve kemoterapi uygulamasi ile mo/ras

yeterli (= 2 x 10°/kg CD34+ hicre) kdk hicre Soluton for injection

mobilizasyonu saglanamayan hastalarda, For single use only
Rx only

See package insert for dosage

Sadece G-CSF ile yeterli dUzeyde kdk hucre

;t mobilizasyonu saglanamayacagdi dngdrilen
» hastalarda en az 1 seri kemoterapi ve G-CSF

uygulamasina ragmen yeterli (= 2 x 10°/kg
CD34+ hucre) kdk hiicre mobilizasyonu

saglanamayan olgulard

a G-CSF ile kombine
olarakendikedi. =~ = .




Ozet

Plerixafor, lenfoma ve MM tanili (mobilizasyon basarisizligi
acisindan yiiksek riskli) hastalarin basarili bir sekilde mobilize
olma sanslarini 6nemli 6lctide arttirdi

Plerixaforun maliyeti ylksek oldugundan ve nakile aday
hastalarin cogunlugu plerixaforsuz mobilizasyon stratejileri ile
yeterli PKH sayisina ulasabildiginden, son cabalar,
plerixafordan en fazla faydalanacak hastalari belirleyen tedavi
stratejilerine (“PRE-EMPTIVE”) odaklandi.



