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KLL
CD19/20 + hücrelerde CD5 ve CD23 

ekspresyonu

PK >5000 lenfosit (olgun 

görünümde)

Lenf nodu Bx: SLL

Medyan yaş: 72



KLL Tedavisinde Sorular 

Ko- morbidite:  ≥2,  sağkalımda azalma  doğru orantılı

< 70 / FORMDA HASTA :FCR UYGUN TEDAVİ Mİ? 

R-Benda: >70 formda hastalar

>70 YAŞ/FORMDA OLMAYAN HASTAda TEDAVİ?

Relaps Hastalıkta prognoz: 2. sıra etkin tedavi var 

mı?



Keating et al, Leuk Lymph 2002
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Total Died Subgroup

609 129 Initial diagnosis

327 167 1st therapy

794 548 1st fludarabine salvage

233 158 fludarabine refractory

Failed fludarabine

Failed alkylating agents

Konvansiyonel Tedaviye Refrakter KLL’de Prognoz

Even worse if failed

also alemtuzumab

(Tam el al Leuk

Lymph 2007, Eketorp

et al Leuk Lymph

2014)



KLL: Prognostik Faktörler



KLL patogenezinde rol oynayan 

genetik bozukluklar



Rekürren mutasyonların sıklığı

 Baliakas P et al. Leukemia 2015



YÜKSEK RİSK KLL TANIMI

17p-

Pürin Analog Refrakter

Doz yoğun tedaviden sonra iki yıl 

içinde nüks





KLL’de kompleks clonal yapıya yol 

açan mekanizmalar



YENİ AJANLAR



Anti-CD20 (Rituximab)



ADCC-Antibody dependent cell

mediated cytotoxicity



Obinutuzumab/GA101
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Dozlama şeması

 GA101: 1000 mg 1. siklusun 1., 8., and 15. günleri; 2-6. 
siklusun 1. günü, 28 günlük sikluslar

 Rituksimab: 375 mg/m2 1. siklusun 1. günü, 500 mg/m2

2-6. siklusun 1. günü, 28 günlük sikluslar

 Klorambusil: 0.5 mg/kg gün 1-6 siklusun 1. ve 15. 
günleri, 28 günlük sikluslar

 Clb kolunda progresif hastalığı olan hastaların G+Clb koluna 
geçişine izin verildi

Sonlanım noktaları

 Primer sonlanım noktası
 Araştırıcı değerlendirmeli PFS

 Önemli sekonder sonlanım noktaları:
 IRC tarafından değerlendirilen PFS

 Yanıt ve MRD negatifliği oranları 

 EFS,TTT

 Genel sağkalım

 Güvenlilik

CLL11: Çalışma dizaynı

Ek

190 hasta

Tedavi almamış 
KLL

Toplam CIRS skoru >6 
ve/veya kreatinin
klirensi <70 mL/min

N=780 (planlanan)
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2:1:2

590 hasta

G-Clb vs. R-Clb

(Aşama2)

G-Clb vs. Clb

(Aşama1a)

R-Clb vs. Clb

(Aşama1b)

Klorambusil
x 6 siklus (kontrol kolu)

GA101 + klorambusil
x 6 siklus

Rituksimab + klorambusil
x 6 siklus

CIRS; cumulative illness rating scale; G-Clb, GA101 plus 

chlorambucil; IRC, independent review committee; MRD, 

minimal residual disease; PFS, progression-free survival; R-

Clb, rituximab plus chlorambucil Goede V, et al. N Engl J Med. 2014 Mar 20;370(12):1101-10
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CLL11: 

Alt gruplara göre PFS



• OS (p:0.0014) ∆ %53

• PFS farkı ∆ 18.8 ay

• TTNT farkı ∆ 27.6 ay

• ORR, CR (yanıt oranları), MRD negatifliği, EFS 
ve yanıt süresi anlamlı üstün

G-Clb

Vs

Clb

• OS (p:0.0632) henüz matür değil

• PFS farkı ∆ 13.8 ay

• TTNT farkı ∆ 10 ay

• ORR, CR (yanıt oranları), MRD negatifliği, EFS 
ve yanıt süresi anlamlı üstün

G-Clb

Vs

R-Clb

• OS (p:0.0242) ∆ %40

• PFS farkı ∆ 5.2 ay

• TTNT farkı ∆ 17.6 ay

• ORR, CR (yanıt oranları), MRD negatifliği, EFS 
ve yanıt süresi anlamlı üstün

R-Clb

Vs

Clb

CLL11: Sonuçlar

Goede V, et al. N Engl J Med. 2014 Mar 20;370(12):1101-10

Goede V, et al. Leukemia 2015 [epub ahead of print]



CLL11: IRR

Goede V, et al. N Engl J Med. 2014 Mar 20;370(12):1101-10



KLL mikroçevresi

B hücre reseptör yolağı



Mikroçevre

Nurse like hücreler (NLCs): in vitro olarak KLL 

hastalarının periferik kan mononükleer hücrelerinin 

monosit fraksiyonundan meydana gelirler ve 

sekonder lenfoid organlarda bulunurlar

NLCs,  KLL hücrelerinde BCR sinyal yolağını aktive 

ederler ve CXCL12 ve CXCL13 kemokinlerini

sekrete ederek KLL hücrelerini doku mikroçevresine

çekerler 





B hücre reseptörü ve sinyal yolaklarının 

önemi 

 B hücre reseptörü (B-cell receptor /BCR) tüm B 
hücrelerinde bulunur ve 2 ana fonksiyonu vardır: 

Yabancı antijenleri tanımak 

B hücrelerinin matürasyonu, sağkalımı, 
proliferasyonu ve immün yanıta katılımı için klonal
seleksiyonda sinyalizasyon yolaklarını başlatmak 

BCR sinyalizasyonu, PI3Kδ, BTK, Syk, Lyn, and
ZAP70 gibi proteinler aracılığı ile iletilir



B hücre reseptörü

Antijen-specific surface immunoglobulin (sIg) ve the Ig-

α/Ig-ß hetero-dimerlerden (CD79A, CD79B) oluşan 

multimerik bir komplekstir



BCR SİNYAL YOLAĞI



B hücre reseptör (BHR) sinyal yolağı mikro çevre 

etkileşimi ile KLL patogenezinde önemli rol 

oynamaktadır

BHR’ünün IgVH (immün globülin ağır zincir 

değişken bölge geni) mutasyonlarının prognostik

değeri tanımlanmış

Bu yolağın kendi kendine aktivitesinin sebepleri? 

antijenik uyarım teorisi? yolağı aktive eden 

evrensel bir antijen, patojen veya süperantijen

tespit edilememiştir 



Mutasyonlu ve mutasyonsuz IgVH









• Bruton Tirozin Kinaz (BTK) inhibitörüdür ve 

oral olarak uygulanır

• Oldukça güçlü BTK inhibisyonu (sistein 481 

kovalent) yapar

• Malign B hücrelerinde:

– Proliferasyonu, adhezyonu, yerleşmeyi 

inhibe eder,

– Apoptozu indükler.

• T veya NK hücreleri üzerinde sitotoksik

etkisi yoktur

İbrutinib: Bruton Tirozin Kinaz (BTK)

İnhibitörü

Pan Z, et al. ChemMedChem 2007;2:58-61. 







İbrutinib, Bcr sinyal yolağında Btk

inhibisyonu ile anti neoplastik etkisini gösterir





Lenfositoz

 İbrutinib tedavisiyle, çoğunlukla lenfadenopati azalmasıyla parelel olan lenfosit 

sayısında geri dönüşümlü artış gözlenmiştir (başlangıca göre ≥ %50 ve 5000/mcL

mutlak sayı üzerinde artış)

 CLL/SLL: çoğu hastada gözlenmiştir (%75.2) 

 MCL: bazı hastalarda gözlenmiştir (%33) 

 Lenfositoz tipik olarak ibrutinib tedavisinin ilk birkaç haftasında meydana gelir 

(medyan süre 1.1 hafta) ve tipik olarak medyan iyileşme süresi MCL hastalarında 

8.0 hafta ve CLL/SLL hastalarında 18.7 haftadır

Before 4 Wks



İbrutinib-lenfositoz ilişkisi



• Stratification according to:

• Disease refractory to purine analog chemoimmunotherapy (no response or relapsed within 12 months)

• Presence or absence of the 17p13.1 deletion (del17p)

• At time of analysis, median time on study was 9.4 months 

Enrolled June 2012  April 2013: 391 pts in 10 mo!

• Phase 3, 

open-label, 

randomized, 

multicenter 

study

• Patients with 

previously 

treated 

CLL or SLL; 

not appropriate 

for purine 

analogue

treatment
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Oral ibrutinib
420 mg once daily* 

n = 195

*until PD or 
unacceptable toxicity 

IV ofatumumab
12 doses over 24 wks* 

n = 196

*initial dose of 300 mg followed 
by 2000 mg weekly for 7 weeks 

and then every 
4 weeks for 16 weeks

Crossover* to 
ibrutinib 420 mg 

with IRC confirmed PD
(n = 57) 

1:1

RESONATE (PCYC-1112) Study Design 

IRC, independent review committee; 

IV, intravenous; PD, progressive disease.

N=391

*A protocol amendment was released approximately 4 months after the last 

patient randomized allowing patients randomized to ofatumumab with IRC-

confirmed PD to receive ibrutinib (n=57 out of 196 ofa-treated). Byrd J et al N Engl J Med. 2014 Jul 17;371(3):213-23



Primary End Point: IRC-Evaluated PFS

Median PFS not reached

(PFS rate: 88% at 6 mo) 

Median PFS of 8.1 mo

(PFS rate: 65% at 6 mo) 

Richter’s transformation was confirmed in 2 patients on each arm. An additional patient on the 

ibrutinib arm experienced disease transformation to prolymphocytic leukemia

Byrd J et al N Engl J Med. 2014 Jul 17;371(3):213-23



 Exposure adjusted analysis showed no difference in any grade infection and a 40% relative 

reduction in grade 3 or 4 infections comparing ibrutinib to ofatumumab

 Any-grade infusion reactions (28% vs. 0%), peripheral sensory neuropathy (13% vs. 4%), 

urticaria (6% vs. 1%), night sweats (13% vs. 5%) and pruritus (9% vs. 4%) were more 

common with ofatumumab

 Basal and squamous cell carcinomas were reported in 5% of patients in the ibrutinib arm 

and 2% in the ofatumumab arm; non-skin cancers were seen in 3% and 1% respectively.
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Safety Overview

Adverse Event, (%)
Ibrutinib

(N = 195)

Ofatumumab

(N = 191)

Subjects reporting ≥ 1 SAE§ 42 30

Reporting ≥1 AE grade ≥ 3§ 57 47

Any infection grade ≥ 3 24 22

Grade ≥3 AE atrial fibrillation 3 0

Major hemorrhagea 1 2

§Exposure adjusted analysis did not demonstrate an increase in SAE rate, any Grade ≥3 AE for ibrutinib compared to ofatumumab.
aEither intracranial haemorrhage, any hemorrhagic event ≥ Grade 3 or resulting in transfusion of red cells or hospitalization.



 132 treatment-naïve and relapsed/refractory patients were included:1

 31 patients were treatment-naïve and elderly (age ≥65 years)

 101 patients were relapsed/refractory, including patients with high-risk CLL/SLL

 Median age: 71 years in treatment-naïve group and 64 years in relapsed/refractory group1

 Median of 4 prior therapies1

 Most patients had received prior anti-CD20-based therapy1

 Cytogenetics:1

 6% of patients in the treatment naïve group and 34% in the relapsed/refractory group had 

the del(17p) mutation

 3% of patients in the treatment naïve group and 35% of patients in the relapsed/refractory group had 

the del(11q) mutation

 60% of patients remained on ibrutinib therapy1

 81% of treatment-naïve patients and 53% of relapsed/refractory patients

 Median time on trial: 30 months in treatment-naïve group and 23 months in 

relapsed/refractory group1

 Disease progression occurred in 1% of patients in treatment-naïve group and 21% of 

patients in relapsed/refractory group1

PCYC-1103: 3-year follow-up of the first

ibrutinib trial 

1. Byrd et al,  Blood 2015  125(16): 2497-2506.



Evaluation of ibrutinib efficacy 3 years 

post-initiation of monotherapy including in 

del17p CLL





HELIOS: Phase 3 Study Design

IRC, independent review committee; MRD - ve, minimal residual disease negative; PD, progressive disease.
aStratified by purine analogue refractory status (failure to respond or relapse in ≤ 12 months) and by number of prior lines of therapy (1 line 

vs > 1 line).
bSimilar dosing to Fischer K, et al. J Clin Oncol. 2011;29:3559-3566.
cAccording to 2008 iwCLL criteria (Hallek M, et al. Blood. 2008;111:5446-5456).
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Patients 

with 

previously 

treated 

CLL/SLL

Excluding 

patients 

with 

del17p

Ibrutinib + BR (N = 289)

BRb (maximum of 6 cycles)

Oral ibrutinib 420 mg once 

daily

starting on Cycle 1, Day 2

Placebo + BR (N = 289)

BRb (maximum of 6 cycles)

Oral placebo once daily

starting on Cycle 1, Day 2

Ibrutinib

(treat to PD 

or 

unacceptable 

toxicity)
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Placebo

(treat to PD 

or 

unacceptable 

toxicity)

Crossover to ibrutinib 420 

mg once daily after

IRC-confirmed PD (n = 90)

First patient crossed over in 

May 2014

Enrollment dates:

Sep 2012 – Jan 2014

Primary end point: IRC-assessed 

PFSc

Secondary end points: IRC-assessed 

ORR, OS, rate of MRD −ve response, 

safety

1:1a

Leukemia & Lymphoma 2015 Congress, CLL3001, P Cramer, et al. 







iwCLL 2015, CLL3001, Fraser, et al.

Primary End Point: IRC-Assessed PFS

CI, confidence interval; HR, hazard ratio.
Investigator-assessed HR for ibrutinib + BR vs placebo + BR was 0.201 (95% CI, 0.145-0.278).
No Richter’s transformations were observed in the ibrutinib arm and 3 in the placebo arm.
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Ibrutinib + BR

Placebo + BR
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ITT population
Median follow-up: 17.02 months

Placebo + BR
289
289

264
259

247
234

200
117

127
59

52
17
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0
0

Patients at risk:

Ibrutinib + BR

Ibrutinib 
+ BR

Placebo 
+ BR

Median PFS (months) NR 13.3
HR 0.203
95% CI 0.150-0.276
Log-rank p value < 0.0001



• OS results are confounded by crossover to receive single-agent ibrutinib

• 90 patients (31%) in the placebo + BR arm crossed over to receive ibrutinib

• Overall, ibrutinib reduced the risk of death by 37% without adjustment, and by 42% with adjustment for crossover

Overall Survival (OS): 

Unadjusted and Adjusteda for Crossover

0 4 8 12 16 20 24 28

Months
Patients at risk:

Ibrutinib + BR 289 273 261 250 147 73 8 0

Placebo + BR 289 273 254 213 101 43 8 0
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Ibrutinib + BR

Placebo + BR

AdjustedUnadjusted
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Patients at risk:

Ibrutinib + BR 289 273 261 250 147 73 8 0

Placebo + BR 289 273 255 237 138 70 16 0
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HR, 0.63 (95% CI, 0.39-1.02) HR, 0.58 (95% CI, 0.35-0.96)

aOS was adjusted for crossover using an inverse probability of censoring weighting 

method



IRC-Assessed PFSa: Subgroup 

Overview



HELIOS- Sonuçlar

 İbrutinib + BR ile  hastalık progresyonu veya ölüm riskinde %

80 azalma (p <0.0001) 

 İbrutinib + BR, placebo + BR kolundan çapraz geçiş yapan 

hastalar için  ayarlama yapıldıktan sonra plasebo+BR koluna 

göre ölüm riskini % 42 azaltıyor

 Daha önce tedavi görmüş görmüş KLL/SLL hastalarında 

ibrutinib temelli kemo-immünoterapi, standard kemo-

immünoterapiye (BR) üstün



Phosphatidylinositol 3-kinase δ

inhibitörleri

PI3Kδ primer olarak dolaşımdaki lenfositler, nötrofiller ve monositlerde ve 

dalak, lenf bezleri ve timüs gibi lenfoid dokularda eksprese edilir

PI3Kδ, BCR sinyal yolağında rol oynayan ve hematolojik malinitelerde

aktive olan anahtar bir izoformdur 

 İdelalisib PI3Kδ’nın reversible oral inhibitörüdür. Diğer class I PI3K

izoformlarına göre δ izoformunu 110-450 misli daha fazla inhibe eder ve bu 

nedenle malin B hücrelerinde PI3Kδ bağımlı yolakları hedefler. 



PI3Kδ



116 study Phase 3 Trial Design
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Arm A 

N=110

Arm B 

N=110

Rituximab (6 mo)

Rituximab (6 mo)

Randomization/

Stratification

Idelalisib (150 mg BID)

Placebo (BID)

Screen

Double-Blind 

Initial Therapy

Double-Blind 

Continuous 

Therapy

Blinded Dose Open-Label

Interim 

Analyses and 

Unblinding

Idelalisib (300 mg BID)

Idelalisib (150 mg BID)

Blinded,

Independent 

Review

Independent 

Review

D
is

e
a

s
e

P
ro

g
re

s
s
io

n

• Primary Endpoint: PFS

• Secondary Endpoint: ORR, LNR, OS

• 1st interim analyses (IAs) planned at 50% of total events, 
DMC recommended early study stop after 1st IA (Furman et al., NEJM 2014)

• 2nd IA conducted at end of the blinded-phase according to amendment (data cut-off 09 October 
2013 with 63% of total PFS events)

• High risk subpopulations analyses performed using 1st IA data for PFS and ORR 

Coutre et al. EHA. 2014., Stilgenbauer et al, EHA 2014

Primary Study 116 Extension Study 117

cross-over



116 study

Baseline Patient Characteristics 
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Idelalisib + R

n=110

Placebo + R

n=110

Gender, male, % 69 62

Median age, y (range) 71 (48-90) 71 (47-92)

Rai stage 0 / I-II / III-IV, % 0 / 31 / 64 1 / 26 / 66

Prior therapies, median (range) 3 (1-12) 3 (1-10)

Cytopenia*, and Grade, Grade 3/4, % 85, 32 88, 39

Total CIRS score >6, % 88 82

Estimated CrCl <60 mL/min, % 44 36

High-risk parameter, %

Del(17p) and/or TP53 mutation 42 45

Del(11q) 34 30

Unmutated IGHV 83 85

ZAP70+ 92 85

CD38+ 57 46

ß2-microglobulin: >4 mg/L 85 78

Sharman et al, ASH 2014



116 study

Baseline Patient Characteristics (cont’) 
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Sharman et al, ASH 2014

Idelalisib + R

n=110

Placebo + R

n=110

Time since diagnosis, median, years 7.9 8.6

Prior therapy, agent, %

Rituximab (R) 92 89

Cyclophosphamide (C) 65 70

Fludarabine (F) 57 64

Bendamustine (B) 60 55

Chlorambucil (Chl) 31 23

Prior therapy, regimen, %

BR 46 44

FCR 33 36

R 31 30

FR 16 18

Chl 18 15



116 study

PFS, 2nd Interim Analysis at Follow-Up, including Extension Study 

(117)*
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Sharman et al., ASH 2014
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*Placebo + R includes 

patients who received 

open-label idelalisib after 

unblinding without prior 

progression (n=42). 

All Patients

Time (months)

P
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n
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a
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(%

)

Idelalisib + R (n=110)Placebo + R (n=110)

N at risk

Pbo + R 110 86 66 58 51 33 15 5 1 0 - - - -

Idela + R 110 102 95 92 83 64 43 26 19 12 7 1 1 0

Median PFS (95% CI) HR (95% CI) p-value

Pbo + R 7.3 mo (5.5, 8.5)
0.25 (0.16, 0.39) <0.0001

Idela + R 19.4 mo (16.6, NR)



116 study

PFS, 2nd Interim Analysis by Risk Group
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Sharman et al., ASH 2014

IDELA + R

PFS (n)

Placebo + R

PFS (n)

All patients NR (110) 5.5 (110)

Subgroup

Rai Stage III/IV NR (70) 13 (72)

Unmutated IGHV NR (91) 5.5 (93)

Del(17p)/TP53 mutation NR (46) 4.0 (49)

Del(11q) 10.7 (25) 6.9 (23)

ZAP70+ NR (98) 5.5 (93)

CD38+ NR (62) 6.9 (51)

ß2-microglobulin: >4 mg/L NR (94) 5.0 (83)

Favors
IDELA + R

0.1 0.2 20.5 1 5 10

Hazard Ratio with 95% CI

00.1

Favors 
PBO + R



116 study

Overall Survival (OS), 2nd Interim Analysis

57

Coutre et al. EHA. 2014



116 study

OS, 2nd Interim Analysis at Follow-Up, including Extension Study (117)*
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Sharman et al., ASH 2014

*As randomized, including crossover study. 
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Id e la lis ib  +  R  (n = 2 6 )P la c e b o  +  R  (n = 3 1 ) Idelalisib + R (n=26)Placebo + R (n=31)

Median OS (95% CI) HR (95% CI) p-value

PBO + R 14.8 mo (8.4, NR)
0.31 (0.15, 0.65) 0.0011

IDELA + R NR (18.8, NR)

Median OS (95% CI) HR (95% CI) p-value

14.8 mo (7.8, NR)
NA 0.04

18.8 (16.6, NR)



116 study:  Adverse Events* in ≥15% of Patients at 2nd IA vs 

Follow-Up
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Coutre et al. EHA. 2014; Sharman et al., ASH 2014



YENİ JENERASYON

BCL-2 İNHİBİTÖRLERİ:

ABT-199



http://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLThnYbJ_MgCFUE1FAod9pYLbA&url=http://www.hematology.org/Thehematologist/Diffusion/1069.aspx&psig=AFQjCNEv6GDBn2JkPuLxw_3w48dbEIAEVA&ust=1446912064715544
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Yeni jenerasyon Bcl-2 inhibitörleri
ABT-199 çok yüksek riskli  ileri evre CLL de faz 1-2 
sonuçları

 Lower affinity for Bcl-XL = less thrombocytopenia

Dose-finding study in CLL (n=84) , relapsed/refractory, high-risk
patients

 Starting dose 20 mg,  then weekly increased up to 400 mg

Tumor lysis syndrome in 8%  (1 fatal),  diarrhea 37 %, 
neutropenia 32%

ORR :  17p- 78% (n=23). F-refr 79%. 

Response duration 20 months

 Safety cohort further expanded

Seymour J et al, ASCO 2014 (abstr 7015)



Venetoclax (ABT-199/GDC-0199) 

Venetoclax+ Rituximab Open-label, dose-escalation, multicenter, 
international phase Ib trial, 49 patients

 Venetoclax plus rituximab well tolerated, with potential activity in 
patients with relapsed/refractory chronic lymphocytic leukemia (CLL)

 No new toxicities identified

 Venetoclax 400 mg identified as recommended dose for future
studies

 ORR: 88%

 CR/CR with incomplete blood count recovery (CRi): 31%

 Minimal residual disease (MRD) negativity in bone marrow: 46%

 MRD negative in 9 of 15 patients achieving CR/CRi

 MRD negative in 8 of 22 patients achieving PR

 No effect of rituximab on venetoclax exposure

 Phase III trial under way comparing venetoclax plus rituximab vs
bendamustine plus rituximab in patients with previously treated CLL

Roberts AW, ASH 2014



Mikroçevreyi hedefliyen tedavi: 

Lenalidomid
Lösemik hücrelerde ılımlı apopitoz oluşturur

Lösemik hücre proliferasyonunu cereblon/p21 
bağımlı mekanizmayla azaltır; ve NLC ve endotel
ilişkili yaşam desteğini engeller

KLL mikroçevresi üzerine pleotropik etkileri vardır:

 CD4 T- hücre aracılıklı antijen prezentasyonu, 
proliferasyon ve aktivasyonunu artırır, 

NK ve CD4 hücre aracılıklı anti tümör yanıtlarını 
artırır

T hücreleri ve KLL hücreleri arasındaki fonksiyonel 
sinapsı restore eder; PD-1/PD-L1immunsupresif 
aksını baskılar



Lenalidomid ilk sıra tedavi
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