


Dohner et al. N Engl J Med 2000; 343:1910-6
Kay et al. ASH-SAP 2010;2010:555-580

Probability Of OS From The Date Of Diagnosis Among The Patients 
In The 5 Genetic Categories Following FCR

mOS<3Y in 17p-



Kim H… Saba N … Brown J, Clin Cancer Res. 2019 

17p Deletion And Complex Karyotype Predict For 

Inferior Outcomes Post Allogeneic SCT 

https://www.ncbi.nlm.nih.gov/pubmed/31253630


Agenda

 RESONATE: Ibrutinib

 IDEL-R

 DUO: Duvelisib

 MURANO: Venetoclax + R

 ASCEND: Acalabrutinib

 Sequencing Novel Agents

 Agents in the pipeline

 Treatment algorithms



Targeted Therapy In CLL 

Approved By The FDA

Saba & Wiestner. 

Curr Opin Hematol. 2014

Ibrutinib

Idelalisib

Duvelisib
Venetoclax

Acalabrutinib



Saba & Wiestner. 

Curr Opin Hematol. 2014

Ibrutinib



O’Brien et al, Blood 2018

Ibrutinib: 5-year experience



RESONATE

Ibrutinib vs. Ofa

CLL R/R

(Median 3)

N=391

Ibrutinib

420 mg po daily indefinitely

Ofa up to 24 weeks

Primary endpoints: PFS

Secondary endpoints include: OS, ORR

R

Byrd et al. Blood 2019



RESONATE

Ibrutinib vs. Ofa

Byrd et al. Blood 2019



68% crossed over to ibrutinib 

Byrd et al. Blood 2019

Ibrutinib Is Superior To Ofa, And Results In 
Long Term Disease Control 



TP53 Alterations Negatively Impacts Survival 
On Ibrutinib

Byrd et al. Blood 2019



Number Of Prior Therapies Impacts Survival 
On Ibrutinib

Byrd et al. Blood 2019



Ibrutinib Overcomes Adverse Prognostic Markers Such 
As IGHV-U, NOTCH-M, And Complex Karyotype 

Byrd et al. Blood 2019



Deeper Responses Are Seen With 
Continuous BTK Inhibition 

Byrd et al. Blood 2019

11

64

Barr et al. ASCO 2019, A#7510



AEs Are Most Frequent In The First Year On Ibrutinib 

Discontinuation from AEs @ 3.5 years: 12% 

Dose Reduction @ 3.5 years: 13%

Cumulative Rates (%) 9 mo 3.5Y 6Y

Disc. From AEs 4 12 16

Atrial Fibrillation all grades 5 11 12

Major Bleed 1 6 10

Byrd et al. Blood 2019

Barr et al. ASCO 2019, A#7510



NIH Experience

Investigator Initiated Open Label Single Arm Phase II

Farouqui… Saba… Wiestner. Lancet Oncol 2015 

Ahn… Saba… Wiestner, Blood 2018



NIH Experience

Farouqui… Saba… Wiestner. Lancet Oncol 2015 

Ahn… Saba… Wiestner, Blood 2018



Saba & Wiestner. 

Curr Opin Hematol. 2014

Idelalisib



R+Idel vs. R+Plaebo

CLL R/R

(Median 3)

N=220

Idelalisib + R

Placebo + R

Primary endpoints: PFS

Secondary endpoints include: OS, ORR

R

Furman et al. NEJM 2014



R+Idel vs. R+Placebo In R/R CLL
Phase 3, N=220, 40% 17p-

Furman et al. NEJM 2014

ORR=81%

ORR=13%

P=0.02



Grade 3-4 Idelalisib AEs

Lampson et al. Blood 2016

Davis. ASH 2017

Notable Grade 3 or higher

Phase 1 Pneumonitis (20%)

Diarrhea (6%)

Transaminitis (2%)

Phase 3 + Ofa Pneumonitis (8%)

Colitis (17%)

Transaminitis (54%)

Six trials were stopped in 2016 due to increased mortality, mostly due to 

infectious complications. 

• Acyclovir Prophylaxis – VZV

• Bactrim prophylaxis – PJP

• Monitor for CMV reactivation



Idel+R vs. Placebo+R, N=220, 43% 17p-

Primary endpoints: PFS

Secondary endpoints include: OS, ORR

Sharman et al. JCO 2019



Idelalisib Results In A Superior OS Compared to R

Sharman et al. JCO 2019



Saba & Wiestner. 

Curr Opin Hematol. 2014

Duvelisib



DUO

Duvelisib vs. Ofa

CLL R/R 

(Median 2)

N=319

Duvelisib
25 mg po BID 

Up to 18 cycles (~18 mo)

Ofatumumab
up to 12 doses

Primary endpoints: PFS

Secondary endpoints include: OS, ORR

R

Byrd et al. Blood 2019



DUO: Duvelisib vs. Ofa

Byrd et al. Blood 2019

Median # prior therapies: 2 for both arms  



DUO: Duvelisib Is Superior To Ofa

Byrd et al. Blood 2019

ORR 73.8%

ORR 45.3%

mOS was similar in both arms: 

5% crossed over to Ofa

57% crossed over to Duvelisib



Flinn et al. Blood 2019

DUO: Duvelisib Is Superior To Ofa

• PJP prophylaxis mandatory

• HSV prophylaxis

• Monitor CMV reactivation



Saba & Wiestner. 

Curr Opin Hematol. 2014

Venetoclax



MURANO: Venetoclax In R/R CLL 

Open-label, Phase 3 Trial

Seymour et al. NEJM 2018

CLL R/R 

(Median 1)

N=389

Venetoclax

Dose 

Ramp-up

Bendamustine
70 mg/m2 IV D1-2, C1-6

+
Rituximab

375 mg/me IV D1C1

500 mg/m2 IV D1, C2-6 

Primary endpoints: PFS

Secondary endpoints include: OS, ORR

R
1:1

5 WEEKS

Venetoclax
400 po daily

+

Rituximab
375 mg/me IV D1C1

500 mg/m2 ID D1 C2-6 

6 MONTHS

Venetoclax
400 po daily

18 MONTHS

Venetoclax was stopped after 24 months



MURANO
Open-label, Phase 3 Trial, Randomized, N=389

R/R, 17p/TP53, Ven+R vs. BR

Seymour et al. NEJM 2018

ORR=92.3%

ORR=72.3%



MURANO

17p vs. non-17p

Seymour et al. NEJM 2018



MURANO

MRD- vs. MRD+

Seymour et al. NEJM 2018



Summary Of Key Adverse Events Related To 

Targeted Agents Studied In CLL

Flinn et al. Blood 2019

Edited from Ahn et al. Hematology ASH Educ Program 2017

Duvelisib

DUO

319

RR

69

22.4

NR/3

NR

33/30

23/13

15/8

NR

NR

NR

69/NR

18/14

NR/3

51/15

69/NR

18/14

NR/3

51/15



IBRUTINIB VEN/R IDELA+R DUVELISIB

Target BTK BCL-2 PI3K-𝛅 PI3K-𝛅,𝛾

Route Oral Oral Oral Oral

Trial Type Phase 3 Phase 3 Phase 3 Phase 3

Duration of therapy Indefinite 2 years Indefinite 1.5 years

Prophylaxis None None PJP PJP

Comparator Ofa BR Placebo+R Ofa

N 391 389 220 319

17p and/or TP53 (%) 51 38 43.2 31

# prior therapies, median 3 1 3 2

Median Follow-up (m) 44 23.8 18 22.4 



IBRUTINIB VEN/R IDELA+R DUVELISIB

Target BTK BCL-2 PI3K-𝛅 PI3K-𝛅,𝛾

Route Oral Oral Oral Oral

Trial Type Phase 3 Phase 3 Phase 3 Phase 3

Duration of therapy Indefinite 2 years Indefinite 1.5 years

Prophylaxis None None PJP PJP

Comparator Ofa BR Placebo+R Ofa

N 391 389 220 319

17p and/or TP53 (%) 51 38 43.2 31

# prior therapies, median 3 1 3 2

Median Follow-up (m) 44 23.8 18 22.4 

ORR (CR) 91 (9) 92.3 (26.8) 85.5 (0.9) 73.8 (0.6)

mPFS NR NR 20.3 17.6 (IRC13.3)

mPFS (17p) 40.1 NR 18.7 13.8 (IRC12.7)

1Y OS (%) 90 93.3 89.3 86

mOS NR NR 40.6 NR

mOS (17p) NR NR 28.5 NR

Disc. From AEs (%) 12 12.9 8.1 35



Retrospective Analysis, N = 584 R/R, 

Ibrutinib vs. Idela

Mato et al. Annals of Oncol 2017

N=536

N=48



ASCEND Phase III

Acalabrutinib vs. Idel-R or BR

CLL R/R

(Median 1)

N=310

Acalabrutinib
100 mg po BID indefinitely

Idel+R OR    BR

Primary endpoints: PFS

Secondary endpoints include: OS, ORR

R

Ghia et al. EHA 2019, LB2606



Acalabrutinib Resulted In A Superior 

PFS At A Median Follow-up Of 16.1 Mo

ORR 81% 

vs. 75%

Ghia et al. EHA 2019, LB2606

23% crossed over





IBRUTINIB ACALABRUTINIB

Target BTK BTK

Route Oral once daily Oral BID

Trial Type Phase 3 Phase 3

Duration of therapy Indefinite Indefinite

Prophylaxis None None

Comparator Ofa BR or Idel+R

N 391 310

# prior therapies, median 3 1

Median Follow-up (m) 44 16.1

ORR (CR) 91 (9) 81 (?)

mPFS NR NR

1Y OS (%) 90 94

Disc. From AEs (%) 12 11

Atrial Fibrillation, any grade 11 5.2

Major Bleed 6 1.9

(4 @ 9 mo)

(5 @ 9 mo)

(1 @ 9mo)

Elevate CLL R/R: Study of Acalabrutinib (ACP-196) Vs. 

Ibrutinib in Previously Treated Subjects With High Risk 

Chronic Lymphocytic Leukemia - NCT02477696

(16 @ 6Y

(12 @ 6Y

(10@ 6Y

Byrd et al. Blood 2019; Barr et al. ASCO 2019, A#7510; Ghia et al. EHA 2019, LB2606 



Sequencing Novel Agents

 Progression:

 Ibrutinib Venetoclax

 Idelalisib Venetoclax

 Ibrutinib Idelalisib

 Intolerance:

 Ibrutinib Acalabrutinib

 Ibrutinib Idelalisib



Sequencing Novel Agents

 Progression:

 Ibrutinib Venetoclax

 Idelalisib Venetoclax



Open-label, Non-Randomized Phase 2

Jones et al. Lancet Oncol 2018

CLL 

Ibrutinib R/R 

(Median 4)
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Following Progression On Ibrutinib, 

ORR Is 65% With CR Of 9% To Venetoclax

Jones et al. Lancet Oncol 2018

mPFS 24.7 months



Following Progression On Idelalisib, 

ORR Is 67% With CR Of 8% To Venetoclax

Courte et al. Blood 2018

mPFS NR



Mato et al. Annals of Oncol 2017

ORR 79%

ORR 46%

Retrospective Analysis Following Ibrutinib 

Resistance



Sequencing Novel Agents

 Intolerance:

 Ibrutinib Acalabrutinib



Awan et al. Blood Advances 2019

Acalabrutinib Monotherapy In 33 CLL Patients 

Intolerant To Ibrutinib



Awan et al. Blood Advances 2019

Acalabrutinib Monotherapy In 33 CLL Patients 

Intolerant To Ibrutinib



Novel Agents in Combination

 More efficacious than single agents?

 Can we stop therapy at some point?

 Monoclonal antibody

 Novel agent

 Chemo-Immunotherapy



Novel Agents In Combination 
Selected ongoing Frontline Phase III 

Trial ID/Phase Agents N ORR MRD- BM Reference Registration

UNITY-CLL

Phase 3

Ublituximab+Umbralisib

vs.        Obin+Chl

450 Fit 

(includes R/R)

N/A N/A N/A NCT02612311

CLARITY

Phase 2

I+Ven

Ven (start week 9)

MRD->>Consolidation>>Stop

50 (R/R) 100% 58% 

(40 evaluable, 

12 mo)

Hillmen, ASH 

2018 A#182

ISCRTN13751862

Phase-1b Obin(C1-14)+

I(C2-14)+

Ven(C3-14)

14 cycles

25 (R/R) 92% 70% Rogers. 

Blood 2018. 

NCT02427451

Phase 1b Acal + Obin

Acal + Ven + R

R/R N/A N/A N/A NCT02296918

http://www.bloodjournal.org/lookup/external-ref?link_type=CLINTRIALGOV&access_num=NCT02427451&atom=/bloodjournal/132/15/1568.atom


Investigational Agents

Agents MOA

Ublituximab Anti-CD20

Acalabrutinib Second Generation inhibitor of BTK

Zanubrutinib Next Generation inhibitor of BTK

TGR-1202-

Umbralisib

inhibitor of PI3Kδ

Copanlisib Dual inhibitor of PI3Kδ and PI3Kα

CAR-T chimeric antigen receptor (CAR) T-cell targeting CD19



The Leukemia & Lymphoma Society (LLS)

CAR-T in CLL
The process to generate CAR-modified T cells



Selected Trials Of Cd19-targeted CAR T Cells In CLL

Modified from Bair & Potter, AJH 2019 



Selected Trials 

Of Cd19-

targeted CAR 

T Cells In CLL

Modified from Bair & 

Potter, AJH 2019 



Mutations In BTK (C481S) And PLCG2 (R665W, 

L845F) Induce Resistance To Ibrutinib

Ibrutinib

MALT1

Inhibitor

Modified from Saba & Wiestner. 

Curr Opin Hematol. 2014



CLL Patients’ Samples Depend On MALT1 

For Survival
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MALT1 Inhibition Overcomes Ibrutinib’s 

Resistance

Saba et al. Cancer 

Research 2017
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MALT1 Inhibition Overcomes 

Ibrutinib’s Resistance

Saba et al. Cancer Research 2017
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Saba et al. Cancer Research 2017

MALT1 Inhibition Disrupts NF-𝜅B Signaling And 

Multiple Biologic Networks In CLL

0.3            0              3

Control 2 µM of MI2, 8h

C
L
L

-1
1

C
L
L

-0
7

C
L
L
-0

3

C
L
L

-1
1

C
L
L

-0
7

C
L
L
-0

3

PDGFA
PTPN6

BSPRY

SCD
EGR3

EGR1
OAS3

DUSP2

IFIT3
MX2

TNFRSF9
IFIT1

RGS16

SEMA7A
ID2

TNFSF10
CXCL10

CCL20

ADAM8
TLR4

USP18
CCND2

TRIP10

FHL3
GLDC

OSM
CD38

ATP1A2

GCLM

HSPA5

XBP1

SRXN1

TXN

TXNRD1



Saba et al. Cancer Research 2017

MALT1 Inhibition Disrupts NF-𝜅B Signaling 

And Multiple Biologic Networks In CLL
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Sequencing Novel Agents  At Progression 

Prior 

Ibrutinib

Ven

Idela

YES, ORR 

65-79%

yes, ORR 

28- 46% 

Duv
maybe

ORR 17%

Acal
Only if 

Intolerance 

Prior 

Idela

Ven

Ibr

YES, ORR 

67-75%

yes, ORR 

<75% 

Duv Unknown

Acal Unknown

Prior Ven 

or Duv

Unknown

Prior 

Acala

Approach 

Similar to 

Ibrutinib



Richter?
PET-CT

LDH

Rapidly enlarging LN

TP53

Alteration

• Ibrutinib

• Ven+R

• Idel+R

• Duvelisib

• R-EPOCH

• Pembro/

Nivo+ ibr

• Allo-SCT

• CAR-T

DLBCL Hodgkin

Hodgkin’s 

Directed  

therapy

• Ibrutinib

• Ven+R

• Idel+R

• Duvelisib

• CIT



nsaba@tulane.edu

Clinic: 504-988-6460

Cell: 423-946-1366



IBRUTINIB VEN/R IDELA+R DUVELISIB

Target BTK BCL-2 PI3K-𝛅 PI3K-𝛅,𝛾

Route Oral Oral Oral Oral

Trial Type Phase 3 Phase 3 Phase 3 Phase 3

Duration of therapy Indefinite 2 years Indefinite 1.5 years

Prophylaxis None None PJP PJP

Comparator Ofa BR Placebo+R Ofa

N 391 389 220 319

17p and/or TP53 (%) 51 38 43.2 31

# prior therapies, median 3 1 3 2

Median Follow-up (m) 44 23.8 18 22.4 

ORR (CR) 91 (9) 92.3 (26.8) 85.5 (0.9) 73.8 (0.6)

mPFS NR NR 20.3 17.6 (IRC13.3)

mPFS (17p) 40.1 NR 18.7 13.8 (IRC12.7)

1Y OS (%) 90 93.3 89.3 86

2Y OS(%) 82 91.9 69.8 N/A

mOS NR NR 40.6 NR

mOS (17p) NR NR 28.5 NR

Disc. From AEs (%) 12 12.9 8.1 35



Summary of key adverse events related to 

targeted agents studied in CLL

Ahn et al. Hematology ASH Educ Program 2017

Duvelisib

DUO

319

RR

69

22.4

NR

NR

NR

33/30

23/13

15/8

NR

NR

NR

69/NR

18/14

NR/3

51/15

NR/3

NR


