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Akut Lenfoblastik Losemi

e Cocuklarda gorulen en sik kanser (Tum kanserlerin
%23’U, losemilerin %76’s1)

ozellikle 15 yas altinda sik
e Eriskin akut losemilerin %20’si
e Eriskinlerde E/K: 1.2/1
e insidansi: 1.5/100.000




Prognostik FaktcC

e Uzun yillar standart risk faktorleri kullanildi.
Gunumuzde tanimlanmis yeni prognostik faktorlerin ise
yeni tedavi secenekleri kullanilabilir oldugunda
kullanilmas1 oneriliyor.

Faktorler

Yas
Lokosit sayisi

Sitogenetik

CR eldesi
Molekuler remisyon

Olumlu

<35
<30.000/mikroL (B)
<100.000/mikroL (T)

Hiperdiploidi

<4 hafta
<%0.01

Olumsuz

>35
>30.000/mikroL (B)
>100.000/mikroL (T)

Hipodiploidi (<44)
Bcr-abl;MLL-AF4
>4 hafta

<%0.01




Table 19-1 Clinical and biologic characteristics of selected genetic subtypes of ALL.

Frequency (%) Estimated event-free survival (%)
Genetic abnormality Adult  Pediatric Adult Pediatric Therapeutics
B-cell
Hyperdiploidy >50 chromosomes 6-7 23-29 30-50 at 5 years 80-90 at 5 years  Antimetabolites
Hypodiploid <44 chromosomes 2 | 10-20 at 3 years 30-40 at 3 years
t(8;14); t(2:8); t{B;22); c-MYC 5 2 50-80 at 3 years 75-85 at 3 years Short-term intensive
overexpression multiagent chemotherapy
with rituximab
t(12;21)(p13;q22)/ETV6-RUNX]I fusion 0-3 20-25 Unknown #5-95 at 5 years Intensive asparaginase
t(1;19)(q23;p13.3)/ TCF3-PBX1 fusion 2-3 4.5 40-70 at 3 years 85-90 at 5 years High-dose methotrexate
t(9;22)(q34:q11)/ 25-30 2-3 40-60 at 2 years 80-90 at 3 years ABLI tyrosine kinase
BCR-ABLI] fusion inhibitors (imatinib/
dasatinib)
t(4;11)(q21;q23)/MLL-AF4 fusion 3-7 2 10-20 at 3 years 30-40 at 5 years FLT3 inhibitors (PKC412/
CEP-701)
BCR-ABLI-like/IKZF] alterations Unknown  15-20 Unknown 40-50 at 5 years  Tyrosine kinase inhibitors in
SOINE Cases
IAMP21 Unknown 2 Unknown 60-70 at 5 years  Intensive glucocorticoid,
asparaginase and
vincristine
T-cell
NOTCHI mutations 60-70 50 ~50 at 4 years 90 at 5 years ¢ y-secretase inhibitors
HOX]1I overexpression 30 7 70-80 at 3 years 90 at 5 years
HOXI1ILZ 13 20 ~20 at 2 years ~45 at 5 years
t(9;9)(q34;q34)/NUP214-ABL1 fusion 5 4 Unknown Unknown ABL kinase inhibitors
{(imatinib/dasatinib)

ALL = acute lymphoblastic leukemia; iAMP21 = intrachromosomal amplification of chromosome 21.



Sitogenetik ve molekuler gene
faktorler

Yas ve lokosit sayisinin prognostik onemi bu faktorlerin
ozel genetik anormalliklerle birlikteligi ile aciklanabilir.

Orn: iyi prognostik 6zellik sayilan hiperdiploidi (>50)
veya ETV6-RUNX1 1-9 yas grubu arasinda sik olup (%25)
eriskinlerde nadirdir (%6-7).

Hipodiploidi (<44), near-hipodiploidi (24-31) ve dusuk-
hipodiploidi (32-39) hem cocuk hem de eriskinlerde kotu
prognostik faktor.

Ph eriskinlerin %25-30’unda gorulmekte olup yas arttikca
gorulme sikligr artmaktadir.




e PH(+) ve bcr/abl1 fuzyonu olan ALL’lerde hem
pediyatrik grup hem de eriskinlerde IKZF1 delesyonu
bulunuyor (%75-85). Ph(-) grupta ise IKZF1 delesyonu
%7-9 oraninda goruluyor ve bcr-abl (+) olgularla benzer
genetik ekspresyon profili sergiliyor. Konvansiyonel
tedavilere yamti kotu.

e MLL genini iceren translokasyonlar da (t(4;11), t(11;19),
t(9;11) kotu prognostik ozellik tasiyip, CR1 de allo
oneriliyor.




Minimal kalint1 hastalik (MRD)

e Morfolojik ve sitogenetik remisyonda olan hasta
grubundaki subklinik hastaliktir.

e Relapstan sorumludur.

e Malign klonu bulmak icin kullanilan MRD yontemleri:

PCR ve flow-sitometri




e Aberran immunofenotipik ozelliklerin flow sitometriile
saptanmasi, fuzyon transkriptlerin veya antijen reseptor
genlerin PCR ile amplifikasyonu kalinti hastaligin

degerlendirilmesinde konvansiyonel morfolojik
yontemlerden 100 kat daha fazla sensitif (%0.01 veya
daha az miktardaki hastalik degerlendirilebiliyor).




Minimal residual disease (MRD) is the most
Important prognostic factor in ALL

Overall survival (0OS)!
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MolCR, molecular complete response; MolF ail, molecular faihre

- Molecular MRD negativity is associated with significant improvement in DFS2and OS1
- Molecular MRD status is a predictor of haematological relapse?

1. GEDU]E N, 213l Blood 20M121200158585-1876. 2. B3s5an R, & 4l Blood 20090113:4153-4162. 3. Ralf T, & Al Blood 2007, 109910-9135.




Farkli metodlarin karsilastir

PCR of Fusion High
Genes PCR of IgH or | Throughput
(BCR/ABL) TCR Sequencing

Sensitivity: 10-4-10° 10%-10 10-°-10°
Applicability:

5%

5%

Precursor-B ! 90%-
T-ALL 90%-

9
9

Van Dongen JM,et al. Blood 2015




Farkli metodlarin karsilas

Pozitif yonleri

Negatif yonleri

Flow-sitometri

*Daha az sensitif
*Fenotipik siftler
olabilir
Standardizasyon
problemleri

Flizyon genlerin
PCR ile tesbiti
(BCR/ABL)

*Spesifik
*Sensitif
*Hizli

*Stabil hedef

*S1nirl uygulama

IgH/TCR PCR

*Spesifik
*Sensitif
*Yaygin
uygulanabilir

«Zaman alici
*Klonal evolusyon




ALL’de neden MRD ?

1. Prognostik belirtec¢ olarak

2. Tedavinin duzenlenmesi: Transplantin rolu

3. Tedavi yanitinin ve direncin belirlenmesi

4. Guncel tedavilerin etkinliginin degerlendirilmesi




Bassan R,
2009

Gokbuget
N, 2012

Ribera JM,
2014

Eriskin ALL’de MRD’ni
calismalarda prognostik C

MRD (-)
grupta
sonuclar

OS : %75
DFS: %72

0S : %80
DFS: %89

OS : %56
DFS: %52

MRD (+)
grupta
sonuclar

0S : %32
DFS: %14

0S : %42
DFS: %26

OS : %17
DFS: % 0




Eriskin ALL’de MRD calisi
Prognostik gruplarin belirlen

lYi ORTA KOTU

Kotii sitogenetik B-serisi Kotii sitogenetik

faktor yok Tanimlanmamis (t(9;22),

*Yas<30 ozellikler t(4;11),hipodiploidi

*WBC<30.000 (B) *Yas>60

*4-6 haftada CR *Pre-B +
Ph-benzeri: WBC>100.000
CRLF2 *4-6 hf sonrasi CR
IKZF 1
JAK2

MRD

CRLF2:sitokin reseptor benzeri faktor2, IKZF1: Ikaros ailesicinko parmak pr1
Bassan R,etal. Blood 2009




MRD yuksek risk olgular1 tanimlamada
standart risk faktorlerinden daha degerli
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MRD pozitif grupta SCT sonucu iyilestiri

SCT or H/C-auto vs chemo

MED™*® (n = 58)

— MED®E {n = 3}

B B SCT or H/C
{n=386)

Chemo (n = 18)

L

Figure 3, DFS according 1o MRD study results,

Bassan R,et al. Blood.2009




MRD (+) grupta SCT ye

GRAAL 2003/2005 (N = 955)

Pts eligible for allo-SCT:
High-risk pts < 56 yrs in CR1 (N =522)

L

SCT cohort (N = 283) No-SCT cohort (N = 239)

According to the MRD1 Level

. : e MRD1<10-4 & no SCT
(Postinduction)

MRD1>10-4 & no SCT
MRD1<10-4 & SCT

MARD1=10-4 & SCT

- MRD < 104

No benefit of SCT
in the whole high-risk population

" MRD 2 10

P=0.02 if MRD1==10-4

P=0.67 if MRD1<10-4 =, i i i R )
E | = P = .04 for interaction Benefit of SCT in pts

0 1 2 3 4 with MRD1 = 107

Dhedin N et al. 55. ASH 2013, Abstract 552.



Ph(+) ALL’de Transplant oncesi MRD sevi
Allo-SCT sonras1 DFS’1 tahmin eder

B Kaplan-Meier landmark survival estimates

BCR-ABL negative

EBCR-ABL positive

Dombret H, et al. Blood. 2002




Ph(+) ALL: KT+TKi MR’u

Time-Point

% PCR Negative

MDACC 20 <75 After consolidation 60
Korea 20 <67 After 1% consolidation 70
JALSG 77 <63 Day 63 50

GMALL 92 <65 After 2 inductions 52

29 neg
64 MMR
MDACC e 61 neg

Dasatinib 33 <79 After consolidation 51 MMR

GRALL 45 < 60 After 2 inductions

JALSG = Japan adult leukemia study group; GMALL = German multicenter study group for acute lymphoblastic leukemia;
GRALL = group research in acute lymphoblastic leukemia; MDACC = MD Anderson cancer center; MMR = major molecular response

1.Fielding AK.Blood.2010; 2. Thomas DA,et al. Blood.2004; 3. Lee KH,et al.
Leukemia,2005; 4. Yanada M,et al. J Clin Oncol.2006; 5. Wassmann B, et al.
Blood.2006; 6. De Labarthe A, et al. Blood 2007; 7.Ravandi F,et al. Blood 2010



Ph (+) ALL: Allo-SCT uygulanmamis 76 ol
Hyper-CVAD + TKI sonuclari

OS by MRD level Remission Duration
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Tedavi sonrasi bcr-abl MRD diizeyleri
Ravandi F,et al. Blood 2013




Lk konsolidasyon sonrasi molekiiler basaris
olan hastalarda 5 yillik sonuclarda Allo etkis

Table 3. Effect of SCT on E-fEﬂr outcome of patients inthe SR and HR groups with molecular failure after consolidation [‘IH'EEH 15}
No SCT SCT
Parameter M % + 5D % + 8D
Continuous complete remission 120 12+5 66 = &
Continuous complete remission (landmark analysis) &0 177 73 =10
Disease-free survival 120 11 =4 44 = B
Diseasa-free survival (landmark analysis) 80 168+ 7 50 =10
Cwerall survival 120 @7 54 = §

Gokbuget N ve ark., 2012




SR ve HR grubunda 16.
haftadaki molekuler

remisyon durumuna gore
sagkalim olasilig

Gokbuget N ve ark, 2012
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MRD ozet:

e Konsolidasyon sonrasi molekuler CR elde
edilemeyenlerde relaps riski yuksektir (%80)

Molekuler basansizlik ve molekuler relaps hizli
hematolojik relaps ve disuk sagkalim suresi ile iliskilidir.

Molekiiler basarsizlik allo sonrasi sagkalimi kisaltir

HSCT oncesi yuksek MRD seviyesi artmis relaps orani ile
iliskilidir

Ph(+) ALL’de allo-SCT oncesi ve sonrasinda MRD (+)’ligi
dusuk DFS ile birliktelik gosterir.

Bu nedenle bazi arastincilar transplant sonrasi PFS’
iyilestirmede imatinib ve diger TKI’ni MRD
eradikasyonunda kullanmaktadirlar.




e Konvansiyonel remisyon induksiyon tedavisi ile <%0.01
molekuler remisyon elde edilen olgularda sonuclar cok
iyi olup standart risk ALL gibi tedaviye devam edilebilir.

e Remisyon indiiksiyon sonrasi >%1 losemik hicre varligi
allo-SCT icin aday olabilir.




Ote yandan;

* Pediyatrik olgularda MRD guglu bir prognostik faktor
olup standart bir yaklasim olmustur.

e Ancak eriskinlerde henuz standart bir yaklasim
olamamistir; Neden?

“*Eriskinlerde prognostik onemini degerlendirebilmek
icin genis seriler bulunamamasi, her merkezin farkli rejim
kullaniyor olmasi, hasta sayisinin az olmasi.

**Teslerin yapildigi laboratuarlar arasinda tutarsizliklar
olmasi




e Bu sorulara ragmen tedavide yeni molekiillerin (BITE
antikorlar gibi) kesfi ile MRD eriskinlerde de giderek
artan oranda kullanilmaya baslanmistir.

e Dusuk risk olgular bu sayede belirlenip asin tedaviden
kacinmlabilir mi?

¢ Yiksek risk olgular daha iyi tanimlanip daha yogun
tedaviler secilebilir mi?




Guncel tedaviler: Blinatt
MRD (+) ALL calismasi

Blinatumomab
15 pug/m3/d CIV
4 weeks on/2 weeks off
(CIV by minipump)




MRD (+) ALL’de Bline
sureli LFS saglc




Pediyatrik grupta MRD’nin one

Cocuklarda tedavinin 19.guinii MRD (+)’ligi olan grupta
EFS (-) olan gruptan baslangictaki risk faktorlerinden
bagimsiz olarak kotu oldugu gosterilmis.

Orn: Dusik risk grupta olmasina ra8men MRD=%1 olan
grupta 10 y1llilk EFS %69.2

Standart risk grupta olup MRD<%1 olan grupta 10
yillik EFS %82.9




Pediyatrik ALL’de MRD sonucu tahmi
yardimci

No residual disease
<102 Residual blasts

Residual disease

=10-? Residual blasts
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No.oF ReLapses  NO. Of PATIENTS AT Risk

7 88 86 74
25 63 53 42 25
118 115 98 58
1 15 7 - 3

Cave H et al. N Engl J Med 1998




Pediyatrik ALL’de Indiksiyon sonu MRD |
icin onemli prognostik faktor

88x1%

P < .0001

MRD negative ( £0.01%) (n=1588)
0.01% < MRD <0.1% (n = 175)
0.1% < MRD <1.0% (n=141)

MRD = 1.0% (n = 67)
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Borowitz MJ,et al. Blood 2008.




MRD’de sorunlar

MRD klinik calismalarda bir son nokta olarak mi kullanilmali?
Hizli relapst gormek icin mi MRD’yi takip etmeli?
Zamanlama: Ne zaman? Ne kadar siklikla?

Klinik olarak hangi MRD seviyesi daha onemli?

Periferik kandan MRD Ki’den MRD’nin yerini alabilir mi?

HENUZ KONSENSUS YOK!




ALL de kur acisindan onemtli bir hede

Hem cocuk hem de eriskinlerde bagimsiz prognostik bilgi saglar.

Tedavinin yonlendirilmesinde MRD duzeyinin dahil edilmesinin
oneminin kanitlanmasinda yeterli veri mevcut

Ozel sitogenetik alt gruplar icin tedavinin etkinliginin
degerlendirilmesinde 6nemli goriis saglar

Yiiksek risk olgularin kurtarilmasinda tedavinin erken yogunlasirilmas:
icin iyi bir rasyonel saglar:

Allo: Tx oncesi MRD durumuna gore etkinliginin tartilmas:
Ph (+) ALL icin TKI kullammi

Guncel tedavi modalitelerinin kullanimi

Bassan R,et al. Blood.2009




Eriskinde Tedavi

Pek cok ajan birlikte kullanilmakla birlikte en iyi kombinasyonun ne
oldugu hala net degildir.

Cocuklara gore sonuclar daha kotu
Pediyatrik grupta OS: >%80
Eriskinlerde OS: %30-45
Eriskinlerde relaps oranlan yuksek
Relaps olan olgularda standart tedavi ile remisyon oranlan %20-30
Relaps sonrasi toplam sagkalim 3-5 ay
Rejimler bir merkezden digerine degisiklik gostermektedir.

Rejimler hastalarin yasina/ WBC sayisina/ genotipik ozelliklerine gore
degismektedir




e Pediyatrik protokollerin eriskinlerde kullanima girmesi
ile CR oranlan %75-90’larn bulmus olmakla birlikte kur
orani sadece %30-40 arasindadir. Bu nedenle agresif
yaklasimlar, CR1 de allogeneik kok hucre nakli
uygulamalar arastirilmistir.

e Relaps oranlarinin %50-75 arasinda olmas1 konsolidasyon
rejimlerinde pekcok varyasyonlar yapilmasina, MRD
eradikasyonu icin ek caba sarfetmeye itmistir.




Riske yonelik eriskin ALL tedavisi

e 1. Ileri yas adolesan ve genc eriskinlere pediyatrik
protokollerin uygulanmasi

e 2. Ph(+) ALL’de imatinib veya dasatinibin ilk sira
tedaviye eklenmesi

e 3. CR1’de allogeneik kok hucre naklinin uygulanmasi
sagkalimda anlamli iyilesme saglayabilir.




[ )
w @ 0 JI OLOKOLLC
Retrospective
United States® CCG (P) 16-20 (16, 19) 197 90 63 (7)
CALGB (A) 124 90 34 (7)
France® FRALLE93 (P) 15-20 [16, 18] 77 94 67 (5)
LALA94 (A) 100 83 41 (5)
Italy” AIEOP (P) 14-18 [15, 16] 150 94 80 (2)
GIMEMA (A) 95 89 71 (2)
United Kingdom?* ALL97 (P) 15-17 [NR, NR] 61 98 65 (5)
UKALLXII/E2993 (A) 67 94 49 (5)
United States™ Hyper-CVAD (A) 13-21 [19] 83 98 62 (4)
(includes modified + rituximab) 70 (4)*
Prospective
United States** DFCI 91-01, 9501 15-18 51 94 78 (5)
DFECI 18-50 74 82 73 (2)
Spain®’ PETHEMA ALL-96 15-18 35 94 60 (6)
19-30 46 100 63 (6)
France" GRAALL-2003 15-45 172 95 58 (3.5)
Canada® Modified DFCI 18-60 85 89 63 (5)
United States® Augmented BFM 12-40 85 93 74 (3)*

Deborah A. Clin Adv Hemat Oncol 2014;12:13-17.
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Is the BFM Regimen Feasible for the Treatment
of Adult Acute Lymphoblastic Leukemia?

A Retrospective Analysis of the Outcomes of BFM
and Hyper-CVAD Chemotherapy in Two Centers

Inci Alacacioglu® Serife S. Medeni® Guner H.Ozsan?® Bahriye Payzin®
0. Gokmen Sevindik® Celal Acar® Abdullah Katgi® Fusun Ozdemirkan®

Ozden Piskin® Mehmet A. Ozcan®

Bulent Undar®

Fatih Demirkan?

*Division of Hematology, Dokuz Eylul University Faculty of Medicine, and ® Division of Hematology,
Ataturk Research and Training Hospital, lzmir Katip Celebi University, lzmir, Turkey

Key Words
Acute lymphoblastic leukemia - BFM chemotherapy -
Hyper-CVAD chemotherapy

Abstract

Multiple inductionregimens have been developed for adult
patients with acute lymphoblastic leukemia (ALL). However,
there have been no prospective randomized trials that di-
rectly compare these regimens. In this study, we wanted to
evaluate the outcome of 50 adult ALL patients treated with
BFM (i.e. Berlin-Frankfurt-Munster, n = 20) and hyper-CVAD
(n= 30) protocols between March 2006 and October 2012.
Themedianage was 25 yearsintheBFMgroupand 30.5 years
in the hyper-CVAD group with a male/female ratio of 15:5
and 17:13, respectively. Forty-five percent of the patients in
the BFM group and 30.3% in the hyper-CVAD group were
<25 yearsold. The majority of cases were Bcell in origin (80%
in the BFM group and 70% in the hyper-CVAD group). Com-
plete remission after induction therapy was achieved in 95
and 96% of the patients, respectively. The median follow-up
time was 37 months. The 5-year survival rate was higher in
the BFM group than in the hyper-CVAD group (59 vs. 34%).
There were also no complications which could cause a delay

during the hyper-CVAD regimen. Both chemotherapies
were well tolerated. None of the patients died from drug-
related toxicity. Only mild liver enzyme elevations wereseen
as toxicity in the BFM group; these did not cause any delay
in therapy. The BFM regimen seems to be feasible for adult
patients with ALL in terms of tolerability and efficacy, espe-
cially in young adults. ©2015 S Karger AG, Basel

Introduction

Intheearly 1980s, acutelymphoblasticleukemia (ALL)
was a rarely curable disease with an overall survival (OS)
of about 10% [1]. Combination chemotherapy is the pri-
mary treatment modality for ALL patients. Multiple in-
duction regimens have been developed. CALBG 9111,
hyper-CVAD, GMALL 05/93, French GRAALL-2003
(for younger adults) and BFM (ie. Berlin-Frankfurt-
Munster, for children and adolescents) are the most-used
regimens [2-6). However, there have been no prospective
randomized trials that directly compare these. After
adapting combinations used in pediatric groups, inte-
grating stem-cell transplantation into front-line therapy
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2. Ph(+) ALL’de TKI eklenmesi

TABLE 3

Imatinib Plus Chemotherapy as First-Line Therapy for Ph+ ALL: Summary of Selected Studies |

No. Median
Study Study description %total  Respomse, % CRD  CCR/DFS/TTP  |Survival EFS
Thomas™  Imatinib +CVAD 20 100% CR N M NA
Yanada™ Phase 2, [matinib+intensive chemo 80 71% PCR negative; 96% CR 52mo  NA 08 1y: 73.3% allogeneic HSCT,
84.8% no HSCT

Wassmann®  Phase 2, concurrent or 92 Concurrent: 95% CR, 22% PCR negative.  NA NA 0Sly

alternating imatinib with chemo Altemnating: 19% PCR negative Altemating 72%; Concurrent: 61%
Lee® matinib +Allo SCT 2 23% CR, 862% received SCTafter I"CR - NA ~ 7RIKDRS  |781%08
COyR indicates camplede cytogenic mspanse, CHR, complete hematological respanse, CMR, complete marrow respomse, CR, camplete remissionr CCR canfmuous camjilete remission: CRD complete remission
duration; BFS event free sundial MOyR major cytogenic mspanse, MaHR major hematalogcal respanse, NA, data not awailabile; CCRIDFS/TTP




Transplant Overall survival

Author, vear Group TKI-mg/day n CR (%) rate (%) (time)
Young adults
Thomas, 2004 [11] MDACC 1-400 20 93 50 75% (20 months)

Yanada, 2006 [12] JALSG 1-600 80 96 61 75% (12 months)
Wassmann, 2006 [13] GMALL 1-400, 1-600 92 95 77 43% (24 months)
de Labarthe, 2007 [14] GRAALL 1-600 45 96 48 65% (18 months)
Chalandon, 2008 [15) GRAALL 1-800 118 100 (DIV), 85 68% (DIV) 54%
96 (I-HCVAD) (I-HCVAD)
(24 months)
Ribera, 2010 [16) PETHEMA 1-400 30 90 70 30% (48 months)
Bassan, 2010 [17) NILSG 1-600 59 92 63 38% (60 months)
Fielding, 2010 [18] UKNRCI/ECOG 1-600 145 95 44 43% (36 months)
Mizuta, 2011 [19] JALSG 1-600 100 97 53 65% (36 months)
Ribera, 2011 [20] PETHEMA 1-600 25 100 92 65% (24 months)
Ravandi, 2010 [21] MDACC D-100 35 94 18* 64% (24 months)
Lee, 2011 [22] Korea D-100 30 100 80 83% (12 months)
Kim, 2011 [23] KAAWP N-400 bid 50 90 73 66% (24 months)
Elderly patients
Vignetti, 2007 [24] GIMEMA 1-800 30 100 N/A 74% (12 months)
Ottmann, 2007 [25] GMALL 1-600 55 96 (1), N/A 42% (24 months)
50 (chemo)
Rousselot, 2010 [26] EWALL D-140, D-100 71 90 N/A Median 27 months
(70 years)
Foa, 2011 [27] GIMEMA D-140 53 100 N/A 69%" (20 months)
Children
Schultz, 2009 [28] COG 1-340, mg/m? 50t — 29° 80% (36 months)
Rives, 2011 [29] SHOP 1-260, mg/m? 16 100 94 79% (36 months)

TKI, tyrosine kinase inhibitor; CR, complete remission; MDACC, M. D. Anderson Cancer Center; JALSG, Japanese Acute Leukemia Study Group; GMALL, German
Multicenter Adult Acute Lymphoblastic Leukemia; GRAALL, French Group for Research in Adult Acute Lymphoblastic Leukemia; PETHEMA, Programa Espanol de
Tratamientos en Hematologia; NILSG, Northern Italy Leukemia Study Group; UKNRCI/ECOG, UK Natlonal Cancer Research Institute/US Eastern Cooperative Oncology
Group; KAAWP, Korean Adult ALL Working Party; GIMEMA, Gruppo Italiano Malattie Ematologiche dell’Adulto; EWALL, European Working Group on Adult ALL; COG,
Children's Oncology Group; SHOP, Sociedad Espanola de Hematologia y Oncologla Pedidtrica; I, imatinib; D, dasatinb; N, nilotinib; DIV, dexamethasone, imatinib and
vincristine; HCVAD, hyperfractionated cyclophosphamide, vincristine, doxorubicin and dexamethasone; N/A, not available,

*Not prescribed by the protocol,

"Median age 54 years.,

fCohort with continuous exposure to imatinib,

Ribera JM. Leuk lymphoma 2013;54:21-27.




e Pekcok calismada standart tedaviye eklenen TKI’lerinin
hizla MRD’1 da azaltabilecegi gosterilmistir.

e Bcr/abl1 (+) ALL’de MRD kanit1 olmaksizin allo-SCT
uygulandiginda DFS’1n anlamli olcide uzadigi gosterildigi
icin yuksek risk ALL grubunda allo oncesi veya sonrasi
sonrasi eklenen TKI ile 0S’nin anlamli 6lclide uzattig da
soylenebilir.

» GUnUmuzde TKI+KT sonrasi uygun hastalarda allo-SCT
standart yaklasim olmustur.




3. CR1’de Allo

* Allo’nun ALL’deki etkinligi ilk olarak 1973’te rapor
edilmistir. Ozellikle t(9;22) ve t(4;11) pozitif ALL’de kur
icin optimal tedavi yaklasimi olarak kabul edilebilir.

En erken veriler Hollanda’dan. 54 ALL olgusu (15-51 yas)
ve 15 lenfoblastik lenfoma olgusu (induksiyon ve
konsolidasyon KT’si uygulanmis). 30 hastaya allo, 22
hastaya otolog.

5.yilda DFS %58+11 olup sonuclar tx uygulanmayan
olgulardan istatistiksel olarak farkli bulunmamais.




LALA-94 calismasi

Allogeneic stem cell transplantation improves the outcome of adults with t(1;19)/E2A-
PBX1 and t(4;11)/MLL-AF4 positive B-cell acute lymphoblastic leukemia: results of the
prospective multicenter LALA-94 study

N Vey', X Thomas®, C Picard’, T Kovascovicz®, C Charin®, JM Cayuela®, H Dombret’, N Dastugue®, F Huguet®, C Bastard’,
A Stamatoulas”, M Giollant®, O Tournilhac®, E Macintyre”, A Buzyn®, D Bories'”, M Kuentz'", F Dreyfus'’, A Delanncz”,
S Raynaud', N Gratecos'”, D Bordessoule'”, S de EDttcmf“, C Preudhomme'*, O Reman'”, X Troussard’®, A Pigneux'®,

C Bilhou'®, JP Vernant'’, C Boucheix'® and ] Gabert’, For The GET-LALA Group the Swiss Group for Clinical Cancer
Research (SAKK)

Standard-risk ALL _ _ _
s i S . e recomef et LALA-87 ve LALA-94
Absence of CNS involvement .
Absence of t(2;22), 1(1;19), t(4;11) or their molecular equivalents gen]S gru p CallsmaS] nda
Absence of 11923 rearrangements ? o 2
WBC <30 G/ standart risk allo

CD10+/CD19+, or CD20+/CD19+ (if CD10-) in the absence
of myeloid markers

CR achieved after one course of induction SCT ’ tan an lam l] fayd d
Hf%lhc;:ﬁ;}%ard-risk ALL without Ph+/BCR-ABL or CNS involvement go FMETm] § i oe
Patients without immuno-phenotypic or karyoltypic analysis LA LA' 94: Ph (' ) yu ksek
risk olgularda ise allo
gﬂﬂi’ﬁ?ﬂ?ﬂ?gﬂé involvernent OS,de anlaml] UZama
Abbreviations: ALL, acute lymphoid leukemia; WBC, white blood cells, Saé la Mi §

FPh+ ALL
Patients with 1(9;22) or BCR-ABL
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Nurmber of patients 24 34 325 allo SCT (n=9)
Initial randornization
Idarubicine 14 (58%) 16 (47%) 159 (49%)
Daunorubicine 10 (42%) 18 (53%) 166 (519%)

2
E-9
1

p=0.06

disease free survival

Cleared marrow 413 (31%)  7/24 (29%)  31/144 (21%) auto SCT+ chemo (n=11)
blasts by day 8

Response to induction 1
CR 21 (87%) 246 (75%)
Failure 1 (49) 71 (23%)
Death 2 (9%) 8 (29%)

o

Response o induction 2
Evaluable 1 a0
CR o 5 35 (5856)
CR rate 21 (87%) 281 (BB

i— allo SCT (n=9)

Post-remission treatment
Allo-SCT a8 12 a4
Auto-SCT 5 10 34
Chemotherapy 7 5 163
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auto SCT + chemo (n=15)

Relapse 10/24 (42%)  14/28 (50%) 140 (43%) ' o4 36 48 60 72 84
Death 11 (46%) 22 (65%) 165 (519%) months

Abbreviations: CR, complete respense; SCT, stem cell transplantation. Figure 2 DFS according to treatment allocation in (a) patients with
t(1;19VE2A-PBXT and (h) patients with t{4;11)/MLL-AF4.

Yuksek risk ALL’de allo donoru varsa CR1de allo DFS’1
iyilestirir.




UKALL/ECOG 2993 calismasi

In adults with standard-risk acute lymphoblastic leukemia, the greatest benefit is
achieved from a matched sibling allogeneic transplantation in first complete
remission, and an autologous transplantation is less effective than conventional
consolidation/maintenance chemotherapy in all patients: final results of the
International ALL Trial (MRC UKALL XII/ECOG E2993)

Anthony H. Goldstone,” Susan M. Richards,? Hillard M. Lazarus,® Martin S. Tallman,* Georgina Buck,? Adele K. Fielding,®
Alan K. Burnett,® Raj Chopra,” Peter H. Wiernik,? Letizia Foroni,® Elisabeth Paietta,® Mark R. Litzow,? David |. Marks,'°
Jill Durrant,2 Andrew McMillan," lan M. Franklin,'? Selina Luger,'? Niculae Ciobanu,'* and Jacob M. Rowe'?

1913 hasta (yas: 15-59) 1993-2006 calismaya dahil edilmis. 50 yas
alt1 donoru olan her hasta allo SCT’a yonlendirilmis.

Yuksek risk grubu: 1. yas>35
2. WBC>30.000 (B), 100.000 (T)
3. Ph(+)

Medyan izlem suresi: 4 yil
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LALA calismalar tersine bu calismada standart risk ALL
olgularinin allo-SCT’tan anlamli fayda gordiigu gosterilmis.

>35 yas ALL yuksek risk grupta yuksek tx iliskili mortalite
nedeni ile CR1de allo olumlu yonde istatistiksel anlamlilik
saglamamis.




A Relapse Rate B Relapse Rate

- Ph negative Standard risk Ph negative High risk
100
— T = Donor
= L = = = No donor 75 = = «No donor
§ z - R L L L L L LT 63%
a 50 N=dd) peaamr=mssssssssssa 49% ﬁ " P i
25 ,-"'. 24% f_-' ’ 3%
o n=230 L 25 / =204
0 : P = < 00005
L L L ®0 1 2z 3 4 5 & 7 & 3 1
YEARS YEARS
C Non-Relapse Mortality (%)
3 months | 6 months | 1 year |2 years
High Risk
Donor 1.5 7.3 26.0 35.8
No Donor 1.2 2.0 10.3 13.6
Standard Risk
Donor 0.4 3.4 17.6 19.5
No Donor 0.3 1.2 5.3 6.9




Table 2. Published trials in adult ALL that included = 100 patients and assignment to HCT

Study Patients TRM/NRM

Relapse Survival

Ribera et al, PETHEMAZ® M = 156 Ph—; age,
15-80y; 72 donor;

84 no donor

10% donor; 2% no donor

Goldstone et al, MRC-ECOG® N = 1031; age, 15-64y @2 y: high-risk: 36% donor,
(allo 15-59 y); 443 14 % no donor; standard-
donor; 588 no donor risk: 20% donor, 7% no

donor
Cornelissonetal, HOVON'® N = 257;age, 15-55y; @5y: 16% donor, 3% no
896 donor; 161 no donor
donor
Kako et al, JALSG" N = 649;age, 15-54y; NR

241 chemotherapy;
408 HCT

@5y: 62% and 51% @5 y: DFS: 37% donor,
46% no donor; OS:
40% donor, 49% no
donor

@5 y: OS: high-risk: 41%
donor, 35% no donor;
standard-risk: 2%
donor, 52 % no donor

@5 y: 24% donor, 55% no donor @5 y: DFS: 60% donor,

42% no donor (P = .01)

@10 y: high-risk: 37% donor,
63% no donor; standard-risk:

49% donor, 24 % no donor

NR @10 y: OS: standard-risk:
chemotherapy, 40%;
HCT, 54%; high-risk:
chemotherapy, 25%;
HCT, 38%

MR indicates not reported; PETHEMA, Programa Espafiol de Tratamiento en Hematologia; MRC, Medical Research Council of the United Kingdom; and ECOG, Eastern

Cooperative Oncology Group.

HOVON calismasinda OS standart risk ALL’de Allo-SCT lehine




e Meta analizlerde ilk CR’da allo-SCT ile KT ve otolog kok
hiicre nakilleri ile karsilastirldiginda tim mortalitede
azalma oldugu da gosterilmis.

e Subgrup analizlerde :

*Standart risk ALL’de ALLO-SCT ile OS avantaji (+)

*Yiksek risk olgularda ALLO-SCT ile istatistiksel
olarak anlamli OS avantaj1 var.
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Aode ONERI

AKHN icin performansi uygun olan tim hastalarda ve olasi
akraba vericilerinde tani1 aninda HLA doku grubu belirlenmelidir.
Ttm yiksek riskli ALL olgularinda TR1 de HLA uyumlu kardes
veya akraba disi vericiden AKHN o6nerilir. Standard risk ALL
olgularinda TR1 saglanmasi ve tam uyumlu kardes verici olmasi
halinde AKHN secenegi hasta ile birlikte degerlendirilmelidir.
Standard risk ALL hastalarinda indtiksiyon tedavisi sonrasi bir
donemde minimal kalint1 hastalik saptanabilen olgularda AKHN
yvapilabilir. TRZ sonrasi kardes veya akraba dis1t HLA uyumlu
vericiden AKHN yapilmasi onerilir. AKHN planlanan olgularda
Ttim Viicut Isinlamasi (TBI) temelli hazirlama rejimi tercih
edilmelidir.
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