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Allogeneik tGrini Neden donduruyoruz?

* Allojenik hematopoetik kok hiicre nakli icin donor kok hicreleri (alloHSCT)
genellikle nakilden hemen once toplanir ve aliciya "taze" aktarilir.

* Bununla birlikte, tibbi nedenlerden dolayi (agir enfeksiyon, relaps vb)
* Donore planlanan ginde ulasamama veya vazgecme riski oldugunda

* Kbk hucre toplanmasi dnceden planlanmis ve yeniden planlanamadiginda,
Hazirlama rejimi ve ardindan greft infizyonunu geciktirmek gerekebilir.
Donor kaynaklh olabilecek riskleri azaltmak!



Allogeneik tGrini Neden donduruyoruz?

* Ex-vivo T hlicre deplesyonu yapilan (TCR Alpha, Beta and CD19+ Cell Depletion)
Haploidentik nakillerde kdk hucre trtini dondurulmasi gerekebiliyor.

* RIC Allo nakiller sonrasi hastaya DLI planlamasi da yapiliyor ise MUD nakil vericisi
olan hastalarda urun fazla ise bir kismi DLI icin dondurularak saklanabiliyor.

* Dondr kilosunun disuk oldugu kemik iligi nakillerinde birden fazla toplama
gerekliliginde

* Bu gibi durumlarda allojenik greftler dondurulabilir ve hastalar ¢éztlmus Grinler
alr.



Allo-HKHN icin dondurarak korunmus kok hiicre Grtnlerinin,
taze kok hiicre Urtnlerinin yerine kullanilmasinin
potansiyel avantajlari ve dezavantaijlari.

Potansiyel avantajlari Yorumlar
Saé“k sistemi lUizerindeki stres azalir e Bagiscl toplama islemini 0. Gun nakli ile koordine etmek
zordur. Kriyoprezervasyon sisteme daha fazla esneklik
Donor Uzerindeki azalmis stres kazandirir.

e Bagiscinin, baska yukimlaltklerin belirlenmesinde toplama

Nakil isleminin 0. Glintnden once fakir - .
planlamasi icin daha fazla esneklik.

mobilize olan donorlerin belirlenmesi . o N )
e Pleriksafor’'un Umit veren mobilizasyon sonuclari, saglikli

Donodr dlim. kaza. vaz me. red vb il eriferik kan kdk hiicre bagiscilari arasinda mevcut % 2-5
onor olum, Kaza, vazgecme, re e P g15¢

kuIIanllamazI|§| durumunda donér zayif mobilizasyon oranlarini azaltabilir.

greftinin mevcudiyeti saglamr. * Nadir olsa da, dondurarak saklama, alicilar arasinda bu sik
bildirilen korkuyu giderir.

Knyoprezervasyon surecinde T hucresi alt e Sinirli klinik ve laboratuvar calismalarinin cogu bu hipotezi

gruplarinin tercihli imhasi nedeniyle GVHD  desteklememektedir. Laboratuvar korelasyonlart ile
insidansinin azalmasi. desteklenen klinik calismalara ihtiyag vardir.

Frey NV et al Bone Marrow Transplantation (2006) 38, 399-405



Allo-HKHN icin dondurarak korunmus kdk hicre Grinlerinin,
taze kok hicre Urdnlerinin yerine kullanilmasinin
potansiyel avantajlari ve dezavantajlari.

Potansiyel dezavantajlari Yorumlar

* Kriyoprezervasyon sirasinda greftin zarar * Sinirh yayinlanmis deneyim, trombosit veya notrofil

.. . .. . . yamalanmasina iliskin zaman icerisinde énemli bir gecikme
gormesmden dOIayl notrofil ve trombosit olmadigini gostermektedir. Laboratuar korelasyonlari ile

engrafmanlnda gecikme endisesi. daha uygun sekilde ¢alisan daha fazla ¢alismaya ihtiyag

. o o vardir.
* Kriyoprotektan olarak DMSO varligina bagl
* Kriyoprezerveli tUrlnler, daha fazla transflizyonla iliskili

olarak tranSfuzyon reak5|yonlar|nda artis bulanti, kusma ve ates ile iliskilidir, ancak hemodinamik

gorulmustur. instabilite (hipotansiyon, bradikardi) veya pulmoner riskler

. . i gibi daha ciddi olaylar olmaz.
 Donma / ¢6zlinme isleminde artan
e Bakteriyel kontaminasyon oranlarinin yiksek olmasi,

kullanim nEdemyle greftm bakterlyel alicilarda anlamli derecede yuksek bakteriyemi ve sepsis

kirlenme oraninin artmasi. oranlarina doniismez. Periferik kan greftleri daha dustik

kontaminasyon insidansi ile koreledir.
* Asla kullanilmayan greft toplama

insidansinin artmasi, bagisciya gereksiz bir
toplama proseduri uygulanmasi.

* Nakil isleminin 1-3 haftasi icerisinde Urin toplandigi
zaman, bu kacinilmaz sonucu en aza indirecektir.

Frey NV et al Bone Marrow Transplantation (2006) 38, 399-405
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Use of Non-Cryopreserved Peripheral Blood Stem Cells Is Associated with Adequate Engraftment
in Patients with Multiple Myeloma Undergoing an Autologous Transplant.
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Abstract
Autologous transplantation is the standard of care for transplant-eligible patients with multiple myeloma. Toward making this treatment

accessible in developing countries, there are significant challenges like resource constraints and access to cryopreservation facilities. We
performed a retrospective analysis of patients with multiple myeloma who underwent autologous transplantation using granulocyte colony-
stimulating factor (G-CSF)-mobilized non-cryopreserved grafts at our institution from January 1995 to December 2014. Peripheral blood stem
cells (PBSCs) were harvested over 1 to 2 days after G-CSF mobilization. After apheresis, PBSCs were stored at 4°C in a blood bank
refrigerator for up to 72 hours. During the study period,|224 patientsj with multiple myeloma underwent autologous transplantation using G-

CSF-mobilized non-cryopreserved grafts. The number of days of stem cell harvest was 1 in 91 patients (40.6%) and 2 in 133 patients
(59.4%). The median CD34 cell dose was 4.87 x 105fkg (range, 1.15 to 23.7). All patients except 1 engrafted. The median time to neutrophil
engraftment was 12 days (range, 9 to 22). The median time to platelet engraftment was 17 days (range, 10 to 44). In a resource-limited

setting, the use of G-CSF-mobilized non-cryopreserved grafts results in adequate engraftment for most patients with multiple myeloma
undergoing autologous stem cell transplantation.

Biol Blood Marrow Transplant. 2018 Dec;24(12):e31-e35.
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Outcomes of Fresh Peripheral Stem
Cell Transplants (PSCT) compared to
Cryopreserved PSCT for the Treat-

ment of Multiple Myeloma
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toxicity. Objective: To evaluate the ume of neutrophil grafting in
patients with MM who underwent PSCT with infusion of non-
cryopreserved stem cells compared to those who underwent cry-
opreserved stem cell infusion. Design: A historical cohort of MM
patients who underwent autologous PSC'T, from 2010 and 2017, at
a single center (BM'T Center of Universidade Federal da Bahia) was

carried out. We compared the outcomes of 100 patients submitted

to Autologous PSCT using fresh or cryopreserved cells. The fresh
Protocol follows Brazilian laws, that allow the infusion of PSC

within 48hours after apheresis (D-2 apherese,D-1Melphalan, D0

infusion). Setting: Single center (BMT Center of Universidade
Federal da Bahia). Results: Of the 100 patients included, 60
received cryopreserved PSC and 40 received fresh (non-cry-
opreserved cells). Neutrophil grafting was obtained with a median of
11 days in the cryopreserved group and 10 days in the fresh infusion
group (p <0.001). There was infusional related acute adverse effect
(AE) during the procedure in 5 patients (8.3%) of the cryopreserved
group, whereas in the non-cryopreserved group there was only 1
case of intercurrence (2.5%) (p<0,05). There was no difference in
the frequency of febrile neutropenia between the two groups
(81.7% vs 72.5%), retrospectively for cryopreserved and fresh
infusion groups). However, the frequency of mucositis was higher in
the first subgroup - 86.6% versus 62.5% (p<0,05). Conclusions:
In our series autologous fresh PSCT is feasible and safe, with su-
periority when considering the neutrophil time to recovery. It is a
more cost-cffective method, especially in resource-limited country.
Keywords: Multiple Myeloma, Stem Cell Transplants, non-cry-

opreserved cells

Clinical Lymphoma, Myeloma & Leukemia September 2018
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Is long term storage of cryopreserved stem cells for hematopoietic
stem cell transplantation a worthwhile exercise in developing
countries?
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Gelismekte olan uilkelerde hematopoetik kok hiicre nakli igcin dondurularak
saklanan kok hticrelerin uzun siireli depolanmasi faydali bir egzersiz midir?

Bir Gcuncl basamak kanser tedavi merkezinde,

Kasim 2007 - Ocak 2015 tarihleri arasinda

Otolog kok hiicre transplantasyonu (oto-SCT) (N = 239) veya

Allojenik kok hucre transplantasyonu (allo-SCT) (N = 196) planlayan 435 hastada
retrospektif bir SCU kullanimi denetimi yapilmis.

Haziran 2016'da yapilan analiz sirasinda, dondurulmus kok hiicrelerin depolandigi

medyan siire 4.1 yildi (aralik, 1.34-8.4 yil).
Devadas el al.Blood Res 2017;52:307-10.



Gelismekte olan tlkelerde hematopoetik kdk hiicre nakli icin dondurularak
saklanan kok hicrelerin uzun sireli depolanmasi faydali bir egzersiz midir?

Table 1. Details of stem cell units stored for autologous stem cell transplantation.

HL NHL MM AML NB Other Total
N (%) 94 (39.3) 42 (17.5) 75(31.3) 10 (4.1) 1 (4.6) 7 (2.9) 239
Stored SCUs 669 355 522 64 72 46 1,728
Mean SCU stored/patient 7.1 8.4 7.0 6.4 6.5 6.5 7.2
SCUs reinfused 427 249 251 22 44 31 1,024
Ratio of infused/stored SCUs D 6 0.7 0.5 0.3 0.6 0.7 0.6
Patients receiving all SCUs (%) 5(37.2) 20(47.6) 4 (5.3) 2 (20.0) 4 (36.3) 3(42.5)| 68 (28.5)
Patients partially receiving stored SCUs (%) 0(53.1) 16(38.1) 65 (86.6) 2(20.0) 6 (54.5) 2 (28.5) 141 (58.9)
Patients who never received any stored SCU (%) 9 (9.6) 6(14.2) 6 (8.0) 6 (60.0) 1(9.0) 2 (28.5) 0(12.6)
SCUs still stored (%) 242 (36.2) 106(29.9) 271 (51.9) 42 (65.6) 28 (38.9) 5(32.6) ?04 (40.7)

Abbreviations: AML, acute myeloid leukemia; HL, Hodgkin’s lymphoma; MM, multiple myeloma; NB, neuroblastoma; NHL, Non-Hodgkin’s

lymphoma; SCU, stem cell unit; Other, other solid tumors.

Devadas el al.Blood Res 2017;52:307-10.




Gelismekte olan tlkelerde hematopoetik kdk hiicre nakli icin dondurularak
saklanan kok hicrelerin uzun sireli depolanmasi faydali bir egzersiz midir?

Table 2. Use of SCUs stored for donor lymphocyte infusion.

ALL AML AA CML MDS HL Others Total
Patients in whom SCUs stored for DLI 37(22.4)  71(43.0) 16 (9.6) 20(12.1) 10 (6.1) 3(1.8) 8 (4.8) 165
Patients whose SCUs were not stored 9 8 7 1 4 2 0 31
Stored SCUs 169 321 61 94 42 13 29 729
Mean stored SCU/patient 4.5 4.5 3.8 4.7 4.2 4.3 3.6 4.4
SCUs reinfused (%) 9 (5.3) 25 (7.7) 3 (4.9) 0 (0.0) 1(2.3) 2 (15.3) 2 (6.8) 42 (5.7)
SCU:s still stored (%) 160 (94.6) 296(92.3) 58 (95.0)0 94 (100) 41 (97.7) 11 (84.6) 271(93.2) |687 (94.3)

Abbreviations: AA, aplastic anemia; ALL, acute lymphoblastic leukemia; AML, acute myeloid leukemia; CML, chronic myeloid leukemia; DLI,
donor lymphocyte infusion; HL, Hodgkin’s lymphoma; MDS, myelodysplastic syndrome; SCU, stem cell unit.

Devadas el al.Blood Res 2017;52:307-10.



Gelismekte olan tlkelerde hematopoetik kdk hiicre nakli icin dondurularak
saklanan kok hicrelerin uzun sireli depolanmasi faydali bir egzersiz midir?

740 - Kullanilmayan SCU’nun saklama
I Bags stored

[0 Bags infused maliyeti
720~ * Auto-SCT icin kullanilmayan 704
700 - SCU’nun toplam dondurma maliyeti
70.400 dolar,
680 -
660 - * DLl icin 687 kullanilmamis SCU’nun
840 dondurma maliyeti 43.100 dolar.
620 - e Gerekli elektrik, bakim ve alan
500 maliyeti dahil degil.

— 3-6 612121818242436}
Months

Devadas el al.Blood Res 2017;52:307-10.



Medipol Universitesi Deneyimi

e Pediatrik KIT Unitesinde:
e 23 VAKANIN VERICI KOK HUCRESI DONDURULDU

e 19 vakanin allo dondérunin kemik iligi 4 vakanin PKH si dondurulmus.
* 19 vakanin yasi ve kilosu kliclik olmasi
* 3 U yabanci uyruku olmasi nedeni ile zamanlama,
* 1 tanesi naklin 1 ay ertelenmesi

e Eriskin KIT Unitesinde:
e 13 VAKANIN VERICi KOK HUCRESI DONDURULDU

* 6 vakanin yasi ve kilosu kiicuk olmasi

* 3 vakada vericinin vazge¢cme riskinin yiksek olmasi

* 3 vakanin nakil zamanlamasinin vericiye uymamasi nedeni ile

* 1 vakanin (aktif hastalik) Hazirlama rejimi esnasinda sepsis gelismesi



DONDURMA PROTOKOLU

* Kriyoprotektan : %7.5 DMSO + %6 HES veya %7.5 DMSO + Otolog plazma
* 1 ml de 100.000 den fazla WBC olmayacak sekilde uriin + kriyoprotektan
* Planer kontrolli kademeli dondurucuda

e - 196 °C Sivi nitrojen buhar fazinda

* Dondurma eritme arasi 1 ay ile 4 ay ortalama 45 glin

* Eritildikten sonra canlilik 7 AAD kullanarak akim sitometri ile

* Ortalama %92 ( %82- %98)



Taze ve Donmus allojenik kék hicre tGrtnleri goz
dnldne alindiginda, iki konu cok 6nemlidir;

* (1) dondurma / c6zme islemine atfedilebilecek greftlerin hiicresel
iceriginde tespit edilebilir bir fark var mi?

* (2) greft icerigindeki bu farkhliklar
* GvHD insidansi,
* nuks oranlari,
* engrafman zamani ve
* sagkalim gibi klinik olarak dnemli son noktalarla iliskili midir?



Case Report %:f,‘::
Identical reconstitution after bone marrow e
transplantation in twins who received fresh g o o
and cryopreserved grafts harvested at the ot = Tem2
same time from their older brother R - = N gy
ikiz 1: 8 aylik AML B Rh (+) Yz
ikiz 2: 9 aylik AML B Rh (+) 7] 3 140
Donor 4 yasinda HLA tam uyumlu erkek kardes. O Rh + é, ; @ :(::
Kemik iligi toplaniyor. Uriin iki esit parcaya bdliiniyor j—f_ N " 80
ikiz 1’e taze, ikiz 2 ye dondurulmus iriin ile nakil. B 2 — Twini §
Engrafman giinleri benzer. O s = Tuin
kiz 1: grad | aGVHD, cGVHD yok e e,
ikiz 2: grad 1l a GvHD (hafif Gis ile Deri), cGvHD yok R ' ~ Days after BMT
Naklin 50 ve 52. aylarinda remisyonda .
iki hastada lenfositlerin ve plazma Ig rekonstriiksiyonu benzer. % 04] 3 . 1M ap
Table 1. Days to achieve engraftment level of each blood component % 0 \gl :i:: —
Reticu- ::] —- Tw?nl é “\::

Leukocytes Platelets locytes Last days of -8 Twin 2 S 60

(x10%1L) (x109L) (%)  transiusions o sm o oo a0 @ 4o il T 1

WBC > 1.0 ANC> 05 >20 >50 >100 >1 >2 RBC Platelet Days after BMT :: ) il

0 2(')() 4(')() (»('n S('I) lu'()() n:'m IJ('m
Twin 1 14 15 5 2 24 14 1 B 13 Days after BMT

Twin2 12 12 5 2 28 i5 1 10 10 . .
Shinkoda Y. at al. Clin Transplant 2004: 18: 743747




REVIEW

Has allogeneic stem cell cryopreservation been given the ‘cold shoulder’?
An analysis of the pros and cons of using frozen versus fresh stem cell
products in allogeneic stem cell transplantation

Table 1 Summary of engraftment and outcome data for selected reports of allogeneic stem cell transplantation using cryopreserved stem cells
Reference Storage No. of Donor HSC Days to Days to Plt aGvHD Day 100
patients source ANC=>0.5 engraftment >gr I survival

Stockschlader et al.* Frozen 40 Related BM 17 21(plt > 20) 61% 82%
Fresh 40 Related BM 17.5 20 60% 72%

Stockschlader et al.® Frozen 10 MUD BM 22.6 NA 75% 55%
Fresh NA NA NA NA NA NA NA

Eckardt et al? Frozen 10 Related BM 19 28(plt > 50) 20%*" 70%
Fresh 33 Related BM 16 23 57.5% 61%

Lasky et al.? Frozen 6 Related BM 21.3 NA NA 50%
Fresh NA NA NA NA NA

Abbreviation: NA = Not available; HSC = hematopoietic stem cell source; ANC = absolute neutrophil count; Plt = platelet; aGVHD =acute graft-versus-
host disease; MUD = matched unrelated donor.
“Statistically significant difference.

Kesin insidansi bilinmemekle birlikte, NMDP (R King; NMDP, kisisel iletisim) tarafindan bildirilen

akraba disi nakillerin toplam sayisinin % 2'sini olusturur.
Frey NV et al Bone Marrow Transplantation (2006) 38, 399—-405



Table 2

REVIEW

Has allogeneic stem cell cryopreservation been given the ‘cold shoulder’?
An analysis of the pros and cons of using frozen versus fresh stem cell
products in allogeneic stem cell transplantation

Summary of comparative graft contents in selected reports of allogeneic stem cell transplantation using fresh versus cryopreserved cells

Reference

Storage time

cryopreserved grafts

Analysis limited to

Results

Stockschlader et al* Med: 17.5d Post-thaw graft content No s.d. between fresh and frozen graft content
Range: 3-455d Fresh donor graft content  Post-thaw: CFU-GM (median) =0.83 x 10°/kg
Cryoprotectant:
DMSO, 10%
*Stockschlader ef al.> Med: 21d Pre-frozen graft content No s.d. between pre-frozen and post-thaw CFU-GM/10° MNC
Range: 4-455d Post-thaw graft content No s.d. between infused CFU-GM and MNC for fresh and frozen stem
Cryoprotectant: Fresh graft content cell recipients
DMSO, 10% Post-thaw MNC (mean) = 0.69 x 10*/kg
Post-thaw CFU-GM (mean) =0.92 x 10°/kg
Stockschlader et al.® Med: 38d Pre-frozen graft content No s.d. between pre-frozen and post-thaw CFU-GM/MNC x 10°
Range: 7-139d Post-thaw graft content Post-thaw MNC (median) = 1.05 x 10%/kg
Cryoprotectant: Post-thaw CFU-GM (median) =4.69 x 10*/kg
DMSO. 10%
Eckardt et al.? Med: 10.5d Pre-frozen graft content No s.d. between pre-frozen and post-thaw CFU cells
Range: 1-175d Post-thaw graft content A small but significant reduction in numbers of frozen MNC versus
Cryoprotectant: Fresh graft content fresh MNC infused
DMSO, 10% Post-thaw MNC (mean)=2.67 x 10°
Lasky ef al? Med: 21d Pre-frozen graft content A small but significant reduction in the CFU% post-thaw
Range: 6-49d Post-thaw graft content Post-thaw MNC (mean) = 3.0 x 10°
Cryoprotectant: Fresh graft content Post-thaw CFU-GM (mean) =0.79 x 10*
DMSO, 10%

Frey NV et al Bone Marrow Transplantation (2006) 38, 399—-405




Long-term follow-up of leukaemia patients after related
cryopreserved allogeneic bone marrow transplantation

Marcus STockscHLADER. ' Hassan T. Hassan,! Cornenia Kroc,! Wirtiam Kriicer,' CorNELIUS LOLIGER,
MarTiN HorstmaN,? M. ALTNODER, ' JonaNnes CLauseN,' Jan Grimm,' Hartmur Kasiscu® aND AXEL ZANDER'
YBone Marrow Transplantation, 2Department of Paediatric Oncology. and *Department of Transfusion Medicine,
University Hospital Eppendorf, Hamburg, Germany

Cryopreserved Fresh
BM BM P*
BFU-E transplanted (x10°/kg)
Median 0-82 0-66 NS
Range 0:22-6-03 0-01-3-20
CFU-GM transplanted (x10°/kg)
Median 0-83 0-72 NS
Range 0-14-5-75 0-21-3-11
ANC > 05 x 10%/1 (median) 17 17-5 NS
Range (d) 11-24 10-28
ANC> 05 x 10%/1 (before day 15) 31% 29% NS
ANC > 05 x 10%/1 (before day 21) 82% 82% NS
Platelets > 20 x 10?/1 (median) 21 22 NS
Range (d) 1 1-85 13-69
Platelets > 20 x 10°/1 (before day 20) 52% 48% NS
Platelets > 20 x 107/ (before day 50) 87% 94% NS

Cryopreserved  Fresh
BM (n = 40) BM (n=40) P
Diagnosis
AML 18 18 NS
First CR 16 12 NS
After first CR/refractory 2 4 NS
ALL 10 10 NS
First CR 8 9 NS
After first CR 2 1 NS
CML 12 12 NS
Chronic phase 10 11 NS
Accelerated phase 2 1 NS
Age (years)
Median 33 28 NS
Range 4-58 4-53
Conditioning regimens
TBI 30% 25% NS
Busulphan 70% 75% NS
VP16 73% 78% NS
GvHD
GvHD 74% 73% NS
GVHD = grade 11 61% 60% NS
GvHD grade I1-1V 24% 28% NS
Survival
Day 100 survival 82% 72% NS

British Journal of Haematology, 1997, 96, 382—-386




Long-term follow-up of leukaemia patients after related
cryopreserved allogeneic bone marrow transplantation

Marcus STockscHLADER. ' Hassan T. Hassan,! Cornenia Kroc,! Wirtiam Kriicer,' CorNELIUS LOLIGER,
MarTiN HorstmaN,? M. ALTNODER, ' JonaNnes CLauseN,' Jan Grimm,' Hartmur Kasiscu® aND AXEL ZANDER'
YBone Marrow Transplantation, 2Department of Paediatric Oncology. and *Department of Transfusion Medicine,
University Hospital Eppendorf, Hamburg, Germany
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100 giinliik ve uzun donem yasam sonugclarinda istatistiki fark yok.

gi nakli:

Cryopreserved  Fresh
BM (n = 40) BM (n=40) P
Diagnosis
AML 18 18 NS
First CR 16 12 NS
After first CR/refractory 2 4 NS
ALL 10 10 NS
First CR 8 9 NS
After first CR 2 1 NS
CML 12 12 NS
Chronic phase 10 11 NS
Accelerated phase 2 1 NS
Age (years)
Median 33 28 NS
Range 4-58 4-53
Conditioning regimens
TBI 30% 25% NS
Busulphan 70% 75% NS
VP16 73% 78% NS
GvHD
GvHD 74% 73% NS
GVHD = grade 11 61% 60% NS
GvHD grade I1-1V 24% 28% NS
Survival
Day 100 survival 82% 72% NS

British Journal of Haematology, 1997, 96, 382—-386



Similar Qutcomes of Cryopreserved Allogeneic
Peripheral Stem Cell Transplants (PBSCT) Compared
to Fresh Allografts

. o L ) . . . .
Dong Hwan sz,‘r = Nazir j’(mml,‘r Ronnie ézzrar‘zr(qom,f David Lolfn‘l?,f }mm‘c I’f’ﬂgbz‘,i Vikas Gupm,‘l
Fohn Kuruvilla," Feffrey H. Lipton," Mark Minden,” Hans A. Messner’

AMAC: Non randomize prospektif Calisma
(2003-2005 dondurulmus — 2001-2003 taze historik kontrol)

 Dondurulmus ile taze PBSC'nin tarihi kontrol serisi ile allogreftin guivenlik ve
klinik sonug¢larini karsilastirmak

* Dondurulmus hematopoetik progenitorlerin siirvileri lizerine
kriyoprezervasyonun etkisinin degerlendirmesi

* Transplantasyon sonrasi lenfosit iyilesmesinin yani sira yamalanmaya

katkilarini incelemek
Biology of Blood and Marrow Transplantation 13:1233-1243 (2007) Kanada-Kore



Table 1. Properties of Patients, Donors, Grafts, and Transplant Procedures for Both Coborts Receiving Either Cryopreserved or Freshly Procured

PBSCT 2003-2005 2001-2003
Cryopreserved PBSCT (n = 105) Fresh PBSCT (n = 106) P-Value
Recipients
Sex (F/M) 48/57 (467%154%) 46/69 (43%157%) NS
Age (years) 51 (17-71) 49 (21-69) NS
Weight (kg, mean = SE) 735 £ 1.4 71.2 £ 1.9
Diseases NS
AML/ALL 42]7 (40%I/7%) 44/14 (42%/13%)
MDS/MF 719 (7%18%) 9/1 (8%/1%)
CML/CLL 9115 (8%/14%) 15/7 (14%/7%)
NHL/HD 13/1 (12%/1%) 12/1 (11%/1%)
MM/solid 2/0 (2%/0%) 112 (1%/2%)
Donors
Sex (F/M) 50/55 (48%/52%) 65/41 (61%/39%) NS
Age (years) 47 (12-75) 48.5 (13-73) NS
Weight (kg, mean = SE) 74.5 = 1.8 73.9 = 2.0 NS
CMY status (R/D, n = 193) NS
(pos/pos)/(pos/neg) 44/11 (44%11%) 41/10 (44%/11%)
(neg/pos)/(neg/neg) 20/25 (20%/25%) 19/23 (20%/25%)
PBSC collection
1-/12-/=3 times 90/12/3 (867%/11%/3%) 79/24/3 (75%123%/3%) NS
Transplant CD34" cell dose
CD34™ cells (x 10%/kg) 4.8 (2.3-14.8) 5.2 (1.7-13.4)
CD34™ cells, = 5 X 10°/kg 41 (45%) 43 (54%) NS



Cryopreserved PBSCT (n = 105) Fresh PBSCT (n = 106) P-Value
CFUs, infused (x 10%/kg)
CFU-GM
(mean * SE) 134.87 = 8.44 132.86 = 16.12 NS
(median, range) 118.67 (8.95-451.75) 108.76 (5.12-1111.81)
BFU-E
(mean * SE) 141.19 = 7.73 126.38 = 12.53 NS
(median, range) 134.02 (4.41-350.70) 112.56 (1.40-942.18)
CFU-MEG
(mean * SE) 24.11 = 2.27 42.28 = 6.37 .009
(median, range) 19.68 (0-86.16) 32.75 (0.47-475.70)
CFU-GEMM
(mean * SE) 8.77 = 0.46 4.63 = 0.35 <.001
(median, range) 8.39 (0-21.04) 2.65 (0.47-20.28)
“Conditioning regimen NS
Myeloablative 74 (70%) 79 (74%)
TBI based/non-TBI based 47/27 (45%/26%) 65/14 (61%/13%)
Reduced intensity 31 (30%) 27 (26%)
GVHD prophylaxis NS
CSA/MTX 62 (59%) 74 (70%)
CSA/MMF 31 (29%) 26 (24%)
Others* 12 (12%) 5 (5%)
Type of PBSCT NS
Syngeneic 3 (3%) I (1%)
Allogeneic sibling 98 (93%) 94 (89%)
Allogeneic family 4 (4%) 11 (10%)
HLA-disparity NS
HLA-identical 95 (91%) 93 (88%)
I-antigen mismatched 10 (9%) 13 (12%)
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Table 5. Uni- and Multivariare Analyses to Evaluare the Coneriburion of Cryopreservarion in the Contexr of Clinical Risk Raceors on OS5, NEM,

and Disease Recurrence

Univariate

Multivariate

Prognostic Factor P-Walue HR (95% CI) P-¥alue HR {95% CI)
Overall Survival

Cryopreservation 768 1.100 {0.601-1.503) NS —

Myeloablative conditioning 103 1.455 (0.926-2.283) NS —

High risk disease 030 2.247 (1.082-4.663) 027 4.095 (1.170-14.330)

Older age (=50 years) 015 L7001 (1.110-2.638) 021 1.801 (1.094-2.967)

Female donor/male recipient 824 0.949 (0.597-1.509) NS —_

Acute GYHD, grade 1-4 B33 0.944 (0.553-1.612) NS —
__Chronic GYHD <.00] 0.216 (0.128:0.365) <.00] 0.197 (0.114-0.339)
MNon-relapse mortality

Cryopreservation 342 1.330 (0.739-2.395) NS —

Myeloablative conditioning 841 1.070 {0.551-2.080) NS —

High-risk disease 439 0.457 (0.063-3.321) NS —

Older age (=50 years) 020 2113 (1.124-3.974) 041 2.299 (1.036-5.102)

Female donor/male recipient 745 1.110 (0.591-2.087) NS —_

Acute GYHD, grade 1-4 091 1.439 (0.B66-6.898) NS —

— et HE 1+ S iy 0.302 (0.129-0.709)
Recurrence

Cryopreservation 297 1.432 (0.729-2.811) NS —_

Myeloablative conditioning .008 0.411 (0.214-0.790) NS —

High risk disease <.001 8.431 (3.816-18.625) <.001 4.854 (2.041-11.628)

Older age (=50 years) A1 1.719 (0.883-3.348) NS —

Female donor/male recipient 146 0.543 (0.239-1.238) NS —_

Acute GYHD, grade 1-4 094 0.888 (0.419-1.883) NS —

Chronic GYHD <.001 0.121 (0.058-0.249) <.001 0.135 (0.064-0.285)

GVHD indicates graft-versus-host disease; HR, hazard rado; 95% CI, 95% confidence interval; NS, nonsignificant.



ORIGINAL ARTICLE

Cryopreservation of allogeneic PBSC from related and unrelated
donors 1s associated with delayed platelet engraftment but

has no impact on survival

P Medd'?, S Nagra1, D HoIIymanB, C Craddock' and R Malladi’

Table 1. Patient, disease and transplant characteristics

Characteristic Cryopreserved Fresh P
n 76 123
Median year of transplant (range) 2008 (2004-2010) 2009 (2005-2010) 0.003
Median age (years (range)) 51.5 (20-71) 45 (17-71) 0.048
Recipient sex male, n (%) 44 (57.9%) 72 (58.5%) 1
Diagnosis, n (%)
Myeloid 50 (65.8%) 78 (63.4%) 0.76
Lymphoid 26 (34.2%) 45 (36.6%)
Disease status, n (%)
CR 51 (67.1%) 72 (58.5%) 0.23
Not in CR 25 (32.9%) 51 (41.5%)
Donor, n (%)
Related donor 57 (75%) 63 (51.2%) 0.001
MUD 19 (25%) 60 (48.8%)
Female donor/male recipient, n (%) 21 (28%) 19 (15.4%) 0.0046
CMV status recipient/donor, n (%)
Negative/negative 28 (36.8%) 59 (48%) 0.88%
Negative/positive 10 (13.2%) 9 (7.3%)
Positive/negative 15 (19.7%) 18 (14.6%)
Positive/positive 23 (30.3%) 37 (30.1%)
Conditioning, n (%)
Myeloablative 28 (36.8%) 49 (39.8%) 0.76°
CY/TBI 19 (25%) 42 (34.1%)
BU/CY 7 (9.2%) 5(4.1%)
Other 2 (2.6%) 2 (1.6%)
Reduced intensity 48 (63.2%) 74 (60.2%)
Fludarabine/melphalan/alemtuzumab 31 (40.8%) 54 (43.9%)
BEAM-alemtuzumab +/— fludarabine 11 (14.5%) 13 (10.6%)
FLAMSA 5 (6.6%) 3 (2.4%)
Fludarabine/BU 0 2 (1.6%)
Other 1(1.3%) 2 (1.6%)
In vivo T-cell depletion, n (%) 55 (72.4%) 90 (73.2%) 1
Median CD34 " dose (x 106/’kg (range)) 6.44 (2.4-16.6) 6.27 (0.45-14.28) 0.4

Abbreviations: FLAMSA = fludarabine, amsacrine and cytosine; MUD = matched unrelated donor. 2°CMV negative/negative vs any positive; "Myeloablative vs
reduced intensity. Bold text indicates statistical significance.

Medd p,Bone Marrow Transplantation (2013) 48, 243—-248 UK



Table 2. Factors influencing engraftment

Variable Univariate analysis Multivariate analysis
Outcome P HR (95% Cl) P
Neutrophil engraftment (> 0.5 x 10°/L) Proportion engrafted at day 14 (95% Cl)
Fresh PBSC 87.8% (80.5-92.5) Ref 1 -
Cryopreserved PBSC 72.4% (60.7-81.1) 0.067 1.44 (1.13-1.84) 0.0032
Transplant before Dec 2008 76.3% (66.2-83.8) Ref - -
Transplant Dec 2008 onwards 86.8% (78.6-92) 0.025 - NS
CD34 " dose <median 78% (68.4-85) Ref 1
CD34 " dose>median 85.9% (77.1-91.4) 0.042 0.93 (0.89-0.97)* 0.00094
Myeloablative conditioning 76.6% (65.3-84.7) Ref 1 Ref
Reduced intensity conditioning 85.2% (77.5-90.5) 0.065 0.76 (0.59-0.96) 0.024
Platelet engraftment (> 50 x 10°/L) Proportion engrafted at day 30 (95% (i)
Fresh PBSC 90.2% (83.3-94.4) Ref 1 Ref
Cryopreserved PBSC 71.1% (59.3-80) 0.0002 1.85 (1.36-2.51) 0.000
Transplant betore Dec 2006 /5.3% (65-86.2.9) Rer 1 Rer
Transplant Dec 2008 onwards 89.6% (81.8-94.2) 0.001 0.66 (0.49-0.88) 0.0056
Related donor 81.7% (73.4-87.6) Ref - -
MUD 84.8% (74.5-91.2) 0.016 - NS
Other than female donor/male recipient 83.5% (76.7-88.5) Ref - -
Female donor/male recipient 80% (63.3-89.7) 0.097 - NS
CD34 " dose <median 83% (73.9-89.1) Ref 1 Ref
CD34 " dose >median 82.8% (73.7-89) 0.18 0.926 (0.88-0.98)" 0.0058

Abbreviations: 95% Cl= 95% confidence interval; HR = hazard ratio; MUD = matched unrelated donor. ®Analysed as a continuous variable, HR per unit increase
in CD34™ dose. Bold text indicates statistical significance.

Medd p,Bone Marrow Transplantation (2013) 48, 243—-248 UK




ORIGINAL ARTICLE

Cryopreservation of allogeneic PBSC from related and unrelated

donors 1s associated with delayed platelet engraftment but

has no 1impact on survival

P Medd'?, S Nagra', D Hollyman?®, C Craddock' and R Malladi’

Table 3. Univariate analysis of post-transplant outcomes

Qutcome

Cryopreserved (95% Cl)

Fresh (95% Cl)

OS at 2 years

RFS at 2 years

Relapse incidence at 2 years

TRM at 1 year

Grade 2-4 acute GVHD incidence at day 100
Extensive chronic GVHD incidence at 1 year

45.3% (35.7-59.2)
41.9% (31.5-55.7)
35.3% (24.2-46.7)
14.6% (7.7-23.5)
31.7% (21-43)
40.3% (28.3-52)

60.3% (51.9-70)
51.2% (42.9-61.2
30% (21.8-38.6
17.9% (11.7-25.2
36.9% (27.1-43.5
28.3% (20-35.8)

[ )

0.13
0.39
0.45
0.68
0.36
0.13

Abbreviations: 95% Cl=95% confidence interval; RFS = relapse-free survival.

Medd p,Bone Marrow Transplantation (2013) 48, 243—-248 UK




Variable
Original Diagnosis
AMLMDE
NHL
HL
ALL
MM
CLL
CML
AMLALL
Transplantation Condtioning Type
Full
RIC
Any Chemotherapy Before DLI?
Yes
Mo
Donor Source of Cells for DLI
Matched sibling
Matched unrelated
Mismatched donors
Grade Nl or IV GVHD after DU?
Yes
Mo

Clin Lymphoma Myeloma Leuk. 2016 Feb;16(2):111-5 USA

Table 1 Demographic Data for Total Study Group

N =63
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Donor Lymphocyte Infusion in Hematologic

Malignancies—Good to be Fresh?

Nasheed Mohammad Hossain,' Thomas Klumpp,” John Ulicny,” Michael Garner,”
Patricia Lamont Kropf,3 Kenneth F. Mangam,3 Stefan Klaus Barta,4
Henry C. Fung,> Mary Ellen Martin®

Table 2 AML/MDS Subgroup

Transplantation Conditioning Type

Full 21

RIC 11
Any Chemotherapy Before DLI?

Yes 17

No 15
Disease Burden at Time of Transplantation

<10% blasts 16

>10% blasts

Disease burden unavailable
Donor Source of Cells for DLI

Matched sibling 19

Matched unrelated 13

Mismatched donors 0
Grade Il or IV GVHD?

Yes

No



https://www.ncbi.nlm.nih.gov/pubmed/26632076
https://www.ncbi.nlm.nih.gov/pubmed/26632076
https://www.ncbi.nlm.nih.gov/pubmed/26632076
https://www.ncbi.nlm.nih.gov/pubmed/26632076
https://www.ncbi.nlm.nih.gov/pubmed/26632076

Figure 1

Clin Lymphoma Myeloma Leuk. 2016 Feb;16(2):111-5 USA

Survival (EFS) After DLI for Cryopreserved Cells Versus Fresh Cells

(A) Overall Survival (0S) After Donor Lymphocyte Infusion (DLI) for Cryopreserved Cells Versus Fresh Cells. (B) Event-free

Donor Lymphocyte Infusion in Hematologic

Malignancies—Good to be Fresh?

Nasheed Mohammad Hossain,' Thomas Klumpp,2 John Ulicny,3 Michael Garner,’
Patricia Lamont Kropf,3 Kenneth F. Mangan,3 Stefan Klaus Barta,4
Henry C. Fung,” Mary Ellen Martin®
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63 vaka — 32 AML/MDS

DLI sonrasi median takip suresi 5.4 yil
(dagilim, 0.03-11.88 yil) idi.

40 vaka donmus 23 vaka taze DLI

Nakil isleminden DLI'ye medyan sure
184 glindd.

DLI tiiriiniin (taze ya da dondurulmus),
DLI prosedurinden sonra OS ya da EFS
uzerinde onemli bir etkisi olmadigini
gostermektedir.
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Pair—-matched study of cryopreserved
versus native graft in adult and pediat-
ric recipients of allogeneic hematopoietic
stem cell transplantation

Elena V. Babenko, Ivan S. Moiseev, Mikhail M. Kanunnikowv, Alexandr L. Alyanskiy, Dmitrii E. Pevcov, Anastasia V. Frolowva,
Anna A. Osipova, Tatyvana A. Bykova, Olesya V. Paina, Elena I. Darskavya, Ludmila S. Zubarovskaya, Sergey N. Bondarenko,
Inna V. Markova, Boris V. Afanasyewv

R. Gorbacheva Memorial Research Institute of Children Oncology, Hematology and Transplantation, The First St. Petersburg
State I. Pavlowv Medical University, St. Petersburg, Russia

Greft kriyoprezervasyonun allojeneik kok hicre transplantasyonunun sonuclari ve toksisitesi tzerindeki
etkisini degerlendirmek icin tek merkezli ve eslesmis bir retrospektif calisma

2006-2017 doneminde 162 hasta
Dondurma nedenleri:

Kosullandirma baslamadan 6nce enfeksiyon (% 38,3),

Altta yatan hastaligin niksu (% 32,2),

HSCT sirasinda akraba donoériin bulunmamasi (% 17,2),

Sonradan dondurularak saklanan greftin mevcudiyeti kisitlamasi nedeniyle ilk bagis (%11.1)
Hazirlama rejimi dncesi gebelik (% 1.2).

Ortanca takip slresi 25 ay

iki yillik takip sonuclari

Cellular Therapy and Transplantation (CTT). Vol. 7, No. 2(23), 2018 (Rusya)



Table 1. Characteristics of patients and transplantations.

Parameter Cryopreserved graft (N=81) Native graft (N=81) p-value
Age Adult 80.72% Adult 81.01% 0.9626
Children 19.28% Children 18.99%
Male, % 49.40% 50.63% 0.8751
Diagnosis AML 37.97% AML 37.97% 0.9520
ALL 31.33% ALL 3133%
MDS/MPN 10,84% MDS/MPN 9,64%
(ML 9.64% (ML 10,84%
Lymphoma 6,49% Lymphoma 6,49%
AA 253% AA 253%
Solid tumor 1.20% Solid tumor 1.20%
Disease risk index 1-9.64% 1-17.95% 0.4227
2 - 48.19% 2-4487%
3-33.3% 3 -3205%
4 -843% 4 - 6.17%
Donor Related 17.2% Related 17.2% 1.0
Unrelated 82.8% Unrelated 82.8%
Graft source BM 28,4% BM 259% 0.7742
PBSC 71,6% PBSC 74,1%
Number of HSCT First - 88,9% First - 90.2% 0.3622
Subsequent - 11.1% Subsequent - 9.8%
Conditioning RIC 75.90% RIC 78.48% 0.6961
MAC 24.10% MAC 21.52
GVHD prophylaxis PTCy-based 32.53% PTCy-based 34.18% 0.8241
Tacrolimus 73.49% Tacrolimus 67.09% 0.4740
(D34+ 10x6/kg cells in the 48425 5.0+25 0.9266

graft, mean+SD

Cellular Therapy and Transplantation (CTT). Vol. 7, No. 2(23), 2018 (Rusya)
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Bu iki yonlii farkhiliklar, greft eritmenin OS lizerinde istatistiksel anlamli bir etkisinin olmamasina neden oldu
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Variable Hazard Ratio 95% Cl and P value

HR 95%Cl P Value
OS sonucunun alt grup analizi,
Overall B 0.78 (0.519-1.18) 0.2414 * Hazirlama rejimi yogunlugu,
Heterogeneity risk Q test p= 0.2908 ° GrEft kaynaél,
MAC = 1.186 (0.493-2.852) 0.7040 e Hastalarin yasl,
RIC - 0.694 (0.436-1.105) 0.1238 e Altta yatan hastalik,
Heterogeneity risk Q test p= 0.9125 o Hastalléln durumu ve
Bone marrow —.-— 0.760 (0.47-1.227) 0.2614 e Donér t|p|ne bak||mak5|z|n
PBSC —.— 0.800 (0.359-1.785) 0.5863
Heterogeneity risk Q test p=  0.4858 kriyoprese edilmis ve dogal greft arasinda
Children S — 0.587 (0.227-1.516)  0.2708 bir farklihk gostermedi (p> 0.2).
Adult B 0.853 (0.54-1.347) 0.4954
Heterogeneity risk Q test p= 0.6639
Acute leukemia —.—— 0.735 (0.45-1.198) 0.2167
Other diagnosis S 0.897 (0.421-1.91) 0.7777
Heterogeneity risk Q test p= 0.4461
salvage - 0.686 (0.377-1.248) 0.2168
Non-salvage —A— 0.950 (0.529-1.704) 0.8622
Heterogeneity risk Q test p= 0.5384
Related Donor - 1.056 (0.369-3.02) 0.9192
Alternative donor -.-— 0.738 (0.472-1.153) 0.1823
1 | | | 1
0 05 1 15 2 3

<-- Native better -- Cryopreserved better -->
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Graft failure

Liver Toxicity grade 3-4

Kidney toxicity grade 2-4

TA-TMA

CNS toxicity

Mucositis grade 3-4

Hemorrhagic cystitis

VOD

Sepsis

Severe sepsis

Invasive mycosis

CMV reactivation

Kok hiicre nakli komplikasyonlar

0

30

40

50

60

0 10 2
|
15,66
10,12
6,02
6,41
16,66
8,43
8,97
14,93
7,35

22,25

19,28

24,05

20,51

27,2

28,91

30,12

31,33

29,27

38,55

B Cryopreserved M Native

p=0.0588

p=0.5412

p=0.0046

46,15

p=0.9192
p=0.1808
p=0.8052
p=0.9120
p=0.3434
p=0.0681
p=0.0981
p=0.2011

p=0.3292

» Graft kaynagi — Graft yetersizligi

Ki: %26 ya %0 (P:0,025)
PK: %12 ye %9 (P:0,483)

Engrafte olan hastalar arasinda
Notrofil engrafmani

(ort. 19 - 18 giin, p = 0.345,
Kriyo ve kontrol gruplarinda),

Trombosit engrafmani
(17 vs 14 glin, p = 0.442).
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Comparison of outcomes post allogeneic hematopoietic cell transplantation
using fresh versus cryopreserved peripheral blood stem cell grafts

* Metod: 2003-2017 yillari arasinda 951 eriskin allo-periferik kan HCT
uygulanan hastanin retrospektif incelemesi (Tek Merkez)

* Trombosit (220x10e9 / L)

* Notrofil (> 50x10e9 / L) yamalanmasi

* |lk 100 glin akut greft versus-host hastaligi (aGvHD)
* Genel sagkalim (OS),

e Kimulatif relaps orani (CIR)

* Non relaps mortalite.

Alotaibi AS, The 45th Annual Meeting of the EBMT Oral Session (Kanada)
24-27 March 2019 e Frankfurt, Germany



Comparison of outcomes post allogeneic hematopoietic cell transplantation
using fresh versus cryopreserved peripheral blood stem cell grafts

* Median takip 47 ay (4-177)
e 711 (%75) miyeloid, 229 (%24) lenfoid malignite

* 506 (%53) miyeloablatif
e e oonouRumus

Vaka Sayisi 525 426

Median Yas 53 54

Invivo T hiicre deplesyonu %65 %18

Notrofil engrafmani (glin) 15 (8-52) 15 (10-48)
Trombosit engrafmani (gtin) 16 (12-186) 17 (8-171)
Grad II-IV aGvHD %51 %54 (P:0,42)
Grad Ill-1IV aGvHD %28 %28 (0,96)

Alotaibi AS, The 45th Annual Meeting of the EBMT Oral Session (kanada +S.A.)
24-27 March 2019 e Frankfurt, Germany



Comparison of outcomes post allogeneic hematopoietic cell transplantation
using fresh versus cryopreserved peripheral blood stem cell grafts

OS 2 yil %50 (47-54), OS 5 yil %40 (36-43) Cok degiskenli analizde:

» ’ : * OS taze ve donmus arasinda fark yok. (P:0,25)
eklecrioreniitandiz * NRM icin dondurma, artmis risk i¢in bagimsiz belirleyici degil (p = 0.06).
TAZE DONDURULMUS * CIRicin, kriyoprezervasyon tek bagimsiz niks belirleyicisidir
0S (2 yil) %47 %54 (dondurulmusg urun icin HR 1.43,% 95 CI 1.07-1.91, p = 0.02)

OS (S yil) %39 %41 (P:0,21) Sadece MRD transplantlar icin cok degiskenli analiz tekrarlandiginda
CIR (2 yil) %16 %21 (n =474 vaka 385 dondurulmus greft, 89 taze)

CIR (5 yil) %19 %25 (P: 0,02) Dondurulmus greftler icin bagimsiz niks riskinin arttigini dogruladi (HR
2.30,% 95 Cl 1.21-4.38, p = 0.01).

Alotaibi AS, The 45th Annual Meeting of the EBMT Oral Session (Kanada)
24-27 March 2019 e Frankfurt, Germany



Comparison of outcomes post allogeneic hematopoietic cell transplantation
using fresh versus cryopreserved peripheral blood stem cell grafts

Sonug: |

Tek degiskenli ve ¢ok degiskenli analizlerde, R

* Taze ve dondurarak korunan periferik kan
kok hiicre greftleri ile yapilan allojenik
nakiller arasinda OS'de anlamli bir fark yok

p=0.039

* Ancak kriyoprezervasyonla iliskili niiks
riskinde anlamli bir artis oldugu tespit
edilmis.

Cumulative Incidence of Relapse

Months from HCT

Alotaibi AS, The 45th Annual Meeting of the EBMT Oral Session (Kanada)
24-27 March 2019 e Frankfurt, Germany



SONUC

* Allojenik hematopoetik kok hicre nakli i icin donor kok hticreleri (alloHSCT) genellikle
nakilden hemen once toplanir ve aliciya "taze" aktarilir.

* Tibbi nedenlerden dolayi alici kaynakli, Kok hiicre manuplasyonu yapilacaksa Grin
kaynakli yada Dondér kaynakli riskleri azaltmak i icin, Vericinin kdk hicresini ya da donoér
lenfositlerini dondurmak gerekebilir.

* inflizyon iliskili reaksiyonlar dondurulmus iiriinde daha yiiksektir.

e Calismalarda dondurulmus tGrinde CFU-MEG dustk bulunmustur. Bu da trombosit
engrafmaninda gecikmeye sebep olabilir.

e DLI tlrinln (taze ya da dondurulmus), OS ya da EFS Uzerinde 6nemli bir etkisi
olmadigini gostermektedir.

* Genel Kani engrafman, OS, EFS, GFRS, GvHD parametrelerine etki etmedigidir.
e Kok hiicreyi dondururken maliyetlerin de goz 6niinde bulundurulmasi gerekmektedir.
e Daha kesin yargi icin prospektif yliksek vaka sayil calismalara ihtiyac vardir
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