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-Notrofil>0.5x10e9/L,ardisik 3 giinun ilk giinu

-Trombosit>20x10e9/L ,ardisik 7 gunun ilk giinu




ENGRAFMAN YETMEZLIGI

Nakil sonrasi 28.glinde notrofil <0.5x10e9/L
Kord naklinde 42.glun
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Engrafman yetmezligi
-risk faktorleri-

Tani
Hazirlik rejimi
HLA uyumu
Kok huicre kaynagi
Kok hiicre dozu

Kan grubu uyumsuzlugu
Anti HLA antikorlar
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-Hematolojik tani-

25
20
Yon-malignant disorders
£
o 15
E
g
en 10
Malignant diseases
B
U " s a
0 20 180 270 360

Days post transplantation

Olson R ,BMT 2013




Study

Ballen et al'
CIBMTR

Kroger et a,**
EBMT

Patriarca et &

Robin et al°

Scott et 4

Abelsson et &

Gupta et al’
CIBMTR

Alchalty et af”

Rondell et a°

289

103

100

147

170

92

233

150

Engrafman yetmezl

Follow-Up,
Years

5

5

-Hematolojik tani-
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-Hazirlik rejimi-
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Engratman yetmezligi
-Hazirlik rejimi-

Myeloablatif nakil;Bu-cy ile risk fazla,Tacrolimus ile risk az

Indirgenmis Y.nakil; CSA+MMF riski artirir.

Olson R ,Leukemia 2015
Hagen PBMT 2014
Finke J,Lancet oncol 2009
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-HLA uyumu-
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Engrafman yetmezligi
-Akraba disi1 nakil-
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ORIGINAL ARTICLE
Risk factors and outcome of graft failure after HLA matched

and mismatched unrelated donor hematopoietic stem cell
transplantation: a study on behalf of SFGM-TC and SFHI

T Cluzeau ', J Lambert?, N Raus®, K Dessaux®, L Absi®, F Delbos®, A Devys’, M De Matteis®, V Dubois®, M Filloux'?, M Fort'!, F Hau'?,
| Jollet™®, M Labalette®, D Masson'®, B Mercier'®, B Pedron'”, P Perrier'®, C Picard'®, F Quainon?®, A Ramounau-Pigot?", V Renac??,
P Van Endert?3, D Charron?%, R Peffault de la Tour??, JL Taupin?®® and P Loiseau?®*27
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Engrafman yetmezligi
-Kok hiticre kaynagi-
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Engratman yetmezligi
-Kok hticre kaynagi-
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Engrafman yetmezligi
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-Kok hiicre dozu-
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Engrafman yetmezligi
-Kordon naklinde kok hucre dozu-

Cift kordon nakli
Ex vivo ekspansiyon
Kemik ici injeksiyon
Kord+Haploidentik nakil
Kord+NK hicre infuzyonu

Beksac M,front mED 2016
Rocha V,Transpl.2013
Liu H,Blood 2011




Engrafman yetmezligi
-Haploidentik nakil-
MEGA DOZ CD34+ HUCRE INFUZYONU
In vivo T HUCRE DEPLESYONU

MA+ATG+GCSF PRIMED PKOK HUCRE

POSTTRANSPLANT CY
Rizzeri DA,JCO 2007

Huang xj,BBMT 2009
Raiola AM,BBMT 2013
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-ABO uyumsuzlugu-
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Engratman yetmezligi
-Anti-HLA antikorlari-

0 Kadinlarda erkeklerden daha fazla
0 Anti HLA class 1 ve anti DQ onemli.
0 Anti HLA DP??

Ruggeri A,Haematologica 2013
Ciuera os,transplant. 2009




Engrafman yetmezligi

E W =n

-Anti-HLA antikorlari-

Reference

Soelman et al, (3]
Clurea et ol (36)
Yoshinara et 2, (39
Clurea et ol (36)
Changetal, (40)
Giurea et ol (36)
Takanashiet 2. (47)
Cutlr et 2, (42)
Ruggen et al. (45)
Yamamoto et al (44)
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g
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24 versts 1%

375 versus 2.7%

21 versts 3%

60 versus 5%

61°% (MFL,10,000) versus 3.2%
32 versus 4%

B3 versus 32%

o7 versts 5.5%

B1 versus dd%

8% f antiHLAG, OP DQ,
DRB1/2/3 versus 16%




AUTF Deneyimi

n 44
Ortanca yas 46[21-67)
Cinsiyet(E/K) 24,20
Primear hastahk{AML/ALL Aplastik anemi/MDS SEMLY
Mivelofibrozis/Lenfoma/Myeloma) 17/11/6/1/2/4/2/1
Hazirlik rejimi

Ablatif 33
Azaltlmis yogunluklu 11

Kok hilcre kaynag:

Periferik kan 36

Kemik iligi B

HLA uyumu

Tam uyumlu 26

Bir HLA uyurmisuz 10
Haplgidentik, B

Anti HLA antikoru{var/yok) 27717
DSA[var/yok) 3741
Engrafman vetmezligilvar/yvok) 7737

Merter M,UHK 2016
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Engrafman yetmezligi
-Anti-HLA antikorlari-
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Chang HY,] Haematol oncol 2015
Fasano R,Br | Haematol 2014
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Engrafman yetmezl
-Korunma-

Donor type Anei-FILA

ensitizatios

fer ce MFI after groes St CorT
Referenc (N e dtae raethod iFIL a treatmment Graft outcome
= . o2 Elaplo e = = a
Barge ct al. 1989 [41] N 1) CDC Plasmapheresss NA Graft fashure
Mismatched = o
Maruta et al. 1991 [52] related AHG CDC Ol oty e, Negative XM Engrafted
(N = 13 Plasmapheresis, DL
Fapl Stapbyiococcal
Braun et al. ."\.‘,F ?.] FOCXM protezn A Negative XM Engrafted
o e immunocadsaorption
Patient withk negative
Mismatched Plasmapheresis, 1 ient with negative XM after treatment
>002 P
lr:):!un]ngcr et A related DTT-CDC mismatched platelet M, I patient with engrafied, while
i (N =2Z) transfasion poszive XM patients with positive
XM bad GF
Mismatched
Pollack and Ririe HILA-ASS ks Platelet transfussarn, =
9 SO X gr
2004 |54 related i T plasmapher=ss, [Vig Nemtee X grafied
(N = 1)
5 - Mismatched -
N t al. 2005 wE R =1 . plasclet . oy — -
A related AFNG-LC T R Negative ANNG- LCT Engrafted
¢ ny . ramsfasion
(N = 1)
Patienits wxh DSAs
- = negative and low tizer
2 B Lomin MFI Rt . neg e, 1 ¢ titer, 2 c
Ciurca et 2l 2009 [22 |' \[..‘F‘c:., :.|~1; ‘:—:\ = 1:;.:!‘:;3;:,5 > _}a’u;j'fh ul:::; o after treatment
el T B = == = engrafted; 2 patients

with high tSter had GF

A reduction: and 1
patfent had signmificant

Plasmaphberesis + -
P reduction: after

rituximab (N = 2], 8 Sk
Yoshihara et al 2012 Elaplo Laminex MFI platelet transfusion == e \ - a
[as] (N = 5) >S00 (N = 2). bortezomib patients had a signiScarse All patients engrafted

refluction post plateles
ansfusion; | patient
ad moderate DSA
reduction: after
artezomib and dexa

+ dexa (N = 1)

Plasaphberesis +
ruxzmab + IVIig

No signaficant change of

Ciurea et al 2015 [46) Elaplo Luminex (N = 5}, MFI Defoce transpiant treatment bad GF
= ~ (N =12) MF1 >300 PE = ritux>mab + Al patiemts cleared DSA while pattemts who
IVig = donos Dusy after transplant became Clg negative
pat infusion (N = 7} engrafied

Mean reduction of DSAs

Elaplo after treatment was
r i (N =13) Luaminex MFI 64.4%. 1 patic iled o AN 1414 transplanted
Eefd 1. 2015 |56 = = = =
=il et =156l MMUD > 1000 reduce DSAs to the level paticnts engrafted
(N =2) that was thoughs to be

safe Sor transplant

Kongtim PAdv in Hematol 2016




E W =n

Engrafman yetmezligi
-Korunma-
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Engrafman yetmezligi
predikte edilebilir mi?
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Engrafman yetmezligi
-Tedavi-

3.haftada hematolojik toparlanma olmayan hasta;
-potansiyel kok hiticre toksik ilaclar: kes
-aktif hastalik ve viral infeksiyon etkilerine yonelik Kl.yap

-GCSF basla

-28.gun;plan yap
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Engrafman yetmezligi
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Rondon G,BBMT 2008
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Engrafman yetmezligi
-Tedavi/GCSF-
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Bitencourt H, BMT 2005
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Engrafman yetmezligi
-Tedavi/EPO

B.
100
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pd

Percentage of patients who
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Number of infections per patient :
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28.Gunden sonra kullaniminda tr.ihtiyaci azalir.
500 u/kg/hafta | |
Yan etki profili artmaz.

Cumulative incidence of relapse (%) o

Jaspers A,Blood 2014
Jaspers A, Am ] Hematol 2015



Engratman yetmezligi
-Tedavi/TPO agonistleri-

0 Eltrombopag,12 hasta

0 Uzamis trombositopenide %60 basar.

0 Sekonder trombositopenide %71 basar.
0 K.iligi megakaryosit sayisi yaniti belirler.
0 Yan etki nedeni ile tedaviyi birakan yok.

Tanaka TBBMT 2016
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Engrafman yetmezligi
-2.nakil-
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GF sonrasi ortanca sagkalim 12 ay.
5 yillik sagkalim %31.

Ferra C,Leuk Lymphoma 2015




Biology of Blood and Marrow Transplantation 13:1313-1323 (2007)
© 2007 American Society for Blood and Marrow Transplantation

10B3-8791/07/ 131 1-D001%32.00/0 A S B M-E
doi:10.1016/j.bbmt.2007.07.006 :rum*m

Fludarabine-Based Conditioning Secures Engraftment
of Second Hematopoietic Stem Cell Allografts (HSCT)
in the Treatment of Initial Graft Failure

_?&IEP:E‘ H. Cbewnh?g, Hugr.l Cd.\m—flr'fafmpina, Arw _?a&uﬁw:.u}i, ﬂ\rdnqr A, Kernan,

Fsperanza B. Papadapoulss, Trudy N. Small, Glenn Heller, Katharine C. Hru, Miguel A, Perales,

Marced RM. van deni Brink, _?.un‘utr 558 Frjrmg, Susan FE, Prrac.&wj‘:, .'\:.-:.ml}' H., Collins, Ric.’:lard1?_ O'LRIH{}I,
Farid Boulad

|FLU lFLU |FLL| |FLU |FLU |

30 mog/mZiday x 5

HSCT-2
cy | cy
B0 mg/Kg/day x 2
ATG | ATG | ATG | ATG
Rabbit ATG 2.5 mg/Kg/day x 4
k 4
Day 6 5 4 3 .2 -1 0

-20 yas altinda sonuglar daha iyi.




Engrafman yetmezligi
-2.nakil akraba disi -

0 122 akraba disi nakil

0 24 farkli vericiden,98 ayni vericiden nakil
0 30 ve 100 gunlik mortalite %39 ve %75.
0 1 yillik genel sagkalim %11 (10 hasta)

0 Vericiye veya taze/dondurulmus urtin kullanimina
gore fark gorulmemis.

Schriber j,BBMT 2010
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Engratman yetmezligi
-Kordon nakli sonrasi 2.nakil-

ORIGIN "~~~ ~
T Cell—DNenleted Related HI A-Mismatched —

Succ Periph¢ Am J Hematol. 2014 Dec;89(12):1097-101. doi: 10.1002/ajn.23845. Epub 2014 Sep 26,

With as Salv. outcomes and management strategies for graft failure after umbilical cord blood
Single ! transplantation.
after

Blood 7 singh H', Nikiforow S, Li §, Ballen KK, Spitzer TR, Soiffer R, Antin JH, Cutler C, Chen YB.

patle Federico # Author information
, Miguel A
BLTang.. pjjar Soly Abstract

Hematology pe Graft failure is a life-threatening complication after allogeneic hematopoietic stem cell transplantation (HSCT).

Priman ——— Graft failure is more prevalent after umbilical cord blood transplantation (UCBT) compared with conventional

B e e nisan: AdUIt stem cell sources. We identified 21 consecutive patients who experienced graft failure after UCBT at our

transpl ey Ton Center between 2004 and 2013 and describe their treatment strategies and outcomes. Two patients experienced

:’:er:":; o early death. Seven patients had return of autologous hematopoiesis including 1 patient who was given previously

transpl Haplodenical COllected autologous stem cells. Twelve patients received a second early HSCT, six from separate UCB units and
—achievt cran e SIX ffom a haploidentical donor. With a median follow-up of 33.2 months for surviving patients, 3-year PFS is 23%

were 3. Teell e and 3-year OS is 37%. Of the six long-term survivors without relapse, four received a second HSCT from a

10 of 1
leukerr haploidentical donor with post-HSCT high-dose cyclophosphamide based GVHD prophylaxis. This strategy
fieg o appears safe and merits further investigation in this setting.

—depleted PBSCT is a feasible alternative for treating graft failure after UCBT.




E W 1

Engrafman yetmezligi
-Kord nakli sonrasi 2.nakil periferik
kandan olmali-
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Fuji S,BBMT 2012
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Engrafman yetmezligi
2.nakil kordon kani ile olacaksa...
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g 0.6 —
'-% 0.4 -
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0 50 100
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Engrafman yetmezligi
-Kurtarma tedavisi olarak haplo-

Fariens no. Furerval from the failed

SCT to salvage SCT [days)

Salvage fransplaniation

HLA maich Freparaiory conditiorning g
(= H kg )
Same ax rhe Helation i VG TEf AT prodeucttorald
Sailed 5CT vecior vecior dase (v dase kgl

1 25 ¥es Sibling 36 36 4 T™GS 7.1
2 37 M Draughter 46 36 2 TaA 2 T4
3 54 Mo Daughter 46 36 4 ATG-F/10 EX]
4 31 ¥es Sibling 46 36 4 ATG-FE i1
3 36 Mo Mother 46 46 2 TMG)S 35
& 4l Mo DPraughter 36 36 3 TH™GS 5.5
7 31 M Draughter 36 36 3 TH™GS 2T
a 100 Yes Draughter 4/ 36 4 T™MG)3 53

— S Y S A (oo, o

FPatient no. Timie to engrafiment (days) GFHD Relapse Current sfatus Carse af death

Neutrophil Plateler Actite Chromic

1 10 17 0 MNo Mo Alive, day 3468

2 ] a7 11 Mo Mo Deead, day 2395 Rupture of carotid artery ancurysm

3 ] i5 4] Mo No Alive, day 936

4 10 17 4] Mo Yes (day T1E) Alive, day 916

5 10 20 11 No No Alive, day 459

fi ¢l 18 0 MNo Mo Alive, day 246

7 11 24 111 MNE No Dead, day 112 GVHD

5 11 MNA m NE MNo Deead, day 91 GYHD, leukoencephalopathy

Fu/tiotepa/ATG/TBI
Medyan notrofil ve trombosit engrafmani 10 ve 20 giin
5 yillik sagkalim %75

Yoshisara S,BMT 2012
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Engrafman yetmezligi
-Kurtarma tedavisi olarak haplo-

Case Days Donor HLA Relation CD34  Days until Engrafted Acute Owverall Cause
from the matching to the 1st stem cell ANC =500 GVHD survival from of death
Lst atA,B,DR donor dose (% the last SCT
transplant allele Iuﬁfkg} (month)
1 91 Haplo 36 Different 8 12 Yes 4] Alive (30.0) N.A.
2 42 Haplo 3/6 Same 19.98 Failure No, rescued by auto N.A. Alive (22.4) N.A.
3 34 Haplo 46 Same 13.66 16 Yes (1) Died (1.8) MOF
4 48 Haplo e Different 1179 10 Not tested (M Died (0.4)  Infection
5 35 Haplo 38 Different 14.94 14 Yes 1] Alive (11.6) N.A.
f 30 Haplo e Same 13.27 26 Not tested (0} Died (0.9) MOF
7 34 Haplo 38 Different 11.68 10 Yes 1 Alive (4.2) N.A.
] 41 Haplo 3/6 Different  Missing 9 Yes 2 Alive (6.8) N.A.
9 35 Haplo 38 Same 10.94 17 Yes 1] Alive (10.7) N.A.
10 kl Haplo 46 Same 9.23 22 Yes 2 Alive (4.2) N.AL
11 is MSD 6/6 Same 12.42 12 Initially Yes, but later required boost of CD34 after TB12 Gy 0 Alive (18.5) N.A.

Fu,Cy,alemtuzumab,TBI 1 glin
Ortanca 13.glin engrafman

Kanda J,BMT 2011




AUTF deneyimi

Eng.Yetm. 1.transp. GVHD 2.trans. GVHD 2.NAKIL Trans.aras 2.Trans
hazirhikreji | profilaksi hazirhk prof. kOK HUCRE 1 sonrasi
mi rejimi siire(days) eng/ex
1 Primary MDS PK Cy+ATG CSA+MT Flu+TBI  CSA+MTX K.i 60 Yok/+
X
2 Secondary CMLL PK Flu+Bu+AT CSA+MM  Flu+Mel CSA+MM PK 203 Yok/+
G F F
3 Primary MDS PK Flu+Bu+tAT CSA+MM  Flu+Bu+A N/A PK 49 Yok/+
G F TG
4 Primary AML PK TBI+Cy+A CSA+MM Flu CSA+MM PK 65 Yok/+
TG F F
5 Primary AA Ki Cy+ATG CSA Cy+ATG  CSA+MTX PK 51 Var/-
6 Primary AA Ki Flu+Cy+AT Cy+CSA+  Flu+TBI  CSA+MTX PK 70 Yok/+
G MMF
7 Primary CML PK Bu+Cy CSA+MT Bu+Cy MP+MMF PK 42 Yok/+
X
8 Secondary AA Ki Cy+ATG CSA+MT  Cy+ATG CSA+MTX PK 94 Yok/+
X
9 Primary AML PK Cy+TBI CSA+MT Bu+Cy CSA+MTX PK 89 Var/-
X
10 Primary MDS PK Cy+ATG CSA+MT Flu CSA+MTX PK 30 Var/-
X
11 Primary AA Ki Cy+ATG CSA+MT Flu CSA+MTX PK 26 Vars/-
X
12 Primary FAA PK Cy CSA Cy+ATG+ CSA PK 30 Yok/+
Flu
13 Primary FAA Ki Flu+Cy+AT CSA+MT  Flu+Cy+A CSA+MTX PK 69 Yok/+
G X TG

Topcuoglu PEBMT 2016 P581




AUTF deneyimi

0 1 hastada farkl verici(haplo)
0 4 /13 engrafman saglandu.
0 Ortanca notrofil engrafman:14 giin

0 Ortanca plt engrafman:18 gin
0 PGF ile sagkalim 53 ay,SGF ile 13 ay

Topcuoglu PEBMT 2016 P581




IVI

Engraftman yetmezligi?
Zayif graft fonksiyonu?

Donor Hematolojik | Sitopeni | Relaps Kemik Kimeriz
engrafman | toparlanma iligi m

Primer Hayir Hayir
Engrafman Miks veya
yetmezligi Evet Hayir  Hiposeliler  full alic
Sekonder Evet Evet
Primer Evet Hayir
Zayf graft Evet Hayir  Hiposeliiler Full donor
fonksiyonu

Sekonder Evet Evet




Zay1f graft fonksiyonu tanim?

0 2 seride sitopeni (notrofil < 1.5 x 10e9/L,
plt<30x10e9/L, Hb 8.5 g/dL) +14.glinden sonra en az 2

hafta stiirmeli,full donor kimerizm olmaly, relaps, GVHD,
CMV olmamal

0 Persistan notropeni (£0.5x109 L-1), plt<20x109 L-1),
ve/veyahemoglobin <70 g L-1 (28.guin itibari ile en az 3
glindur olmali),full donor kimerik olmali,relaps veya
GVHD olmamali




Kemik iligi
fibrozis??

ZAYIF GRAFT
FONKSIYONU
%5-27

Posttransplant hiicre
hasari
Orn;infeksiyon,ilaclar,
GVHD

Yetersiz kok
hiicre inflizyonu

Stromal hasar
yapan hazirhk
rejimi




Zayif graft fonksiyonu
-patogenez-

Masouridi-levrat S,Front Immun 2016




Zayif graft fonksiyonu
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Sun Y, Ann Hematol 2015




Zayif graft fonksiyonu
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Dominietto A,Br j hematol 2001




Zayif graft fonksiyonu

0 Yas,ABO uyumsuzlugu,CMV infeksiyon ZGF'de onemlidir.

Xiao Y,Int j med sciences 2015

0 Haploidentik nakillerde yas,cinsiyet,tani,ABO uyumsuzlugu
ve hiicre dozundan bagimsiz olarak ZGF artar.

Sun Y Ann Hematol 2015

0 Myelofibrozis; yas,>10 cm dalak ZGF i¢in anlamh iken,
fibrozis derecesi anlamli bulunmamus.

Alchaby A,BMT 2016




%Cl of trilineage recovery

Zayif graft fonksiyonu

-Hazirlik rejimi verilmeden
CD34+hucre infuzyonu-
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Larocca A,Haematlogica 2006




Zayif graft fonksiyonu

-Hazirlik rejimi verilmeden
CD34+hicre hiicre inflizyonu-

Klyuchnikov et al. (2013)* Askaa et al. (2014) Stasia et al. (2014) This study Total or average
# of patients 32 18 41 20 111
MRD 11 (34 %) 6(33 %) 12 (29 %) 0(0 %) 29/111 (26 %)
MMRD 0(0 %) 0{0 %) 11 (27 %) 0(0 %) 11/111 (10 %)
MUD 15 (47 %) 10 (57 %) 18 (34 %) 8 (40 %) SULLL (46 %)
MMUD 6 (19 %) 2(11 %) 0 (0 %) 11 (55 %) 19/111 (15 %)
HRD 0 (0 %) 00 %) 0 (0 %) 1(5 %) /111 (1 %)
CD34" cells in SCB (x 10%kg) 34 4.9 35 4.6 4.5
CD3" cells in SCB (x 10%/kg) 0.9 1.1 0.6 0.2 0.7
Hematologic recovery 81 % 72 % 75 % 92 % 80 %
aGvHD grades II-TV 6 (19 %) 2(11 %) 9(22 %) 1(5%) 20 (18 %)
aGvHD grades ITII-IV 4 (13 %) 2(11 %) 0 (0 %) 0(0 %) 6/111 (5 %)
Median FU (days) 900 1072 1245 961 1045
3-Year OS 45 % 40 % 63 % 53 % 50 %

Haen S,] Clin Res Oncol 2015




SONUC OLARAK..

0 Engrafman yetmezligi ile zayif graft fonksiyonu
tanimi/patogenezi farklidir.

0 Engrafman yetmezliginden korunmak icin iyi donor
secilmeli,intensifiye hazirlik rejimleri tercih edilmeli,
verilen kok hiicre dozuna dikkat edilmelidir.

0 Anti HLA antikorlarinin nakil oncesinde azaltilmasi
engrafman yetmezIligi riskini azaltabilir.

0 2.nakil veya Hazirlik rejimi olmaksizin CD34+ hiicre
infuzyonu tedavide kullanilabilir.




