
UPDATES IN CHRONIC 

LYMPHOCYTIC LEUKEMIA 

 
TANYA SIDDIQI, MD 



DISCLOSURE 

ÅSpeakerôs bureau: PCYC, Janssen, Seattle Genetics 

ÅConsultant: Juno therapeutics, Astra Zeneca, BeiGene, 

PCYC 



Objectives 

ÅEpidemiology 

ÅDiagnosis and workup 

ÅMonoclonal B-lymphocytosis 

ÅPrognostic markers 

ÅStaging 

ÅTreatment initiation guidelines 

ÅFrontline therapeutic options 

ÅRelapsed/refractory therapeutic options  

 

 

 



Epidemiology 

ÅChronic lymphocytic leukemia (CLL) is a low grade 

leukemic lymphocytic lymphoma; small lymphocytic 

lymphoma (SLL) is a nodal form of the same disease  

 

ÅCLL/SLL is the most common hematological malignancy 

in the Western world; incidence is ~5/100,000 persons 

per year in the US  

 

ÅMedian age at diagnosis ~72 years 

 

 

 

 

Muller-Hermlink HK, et al. In: Jaffe ES, Harris NL, Stein H, Vardiman JW, eds.  World Health 

Organization Classification of Tumours: Pathology and Genetics of Tumours in Haematopoietic 

and Lymphoid Tissues. Lyon, France. IARC press, 2001: 195-6. 



Epidemiology (cont.) 

ÅMale predominance 

 

ÅHigher in Caucasians 

 

Å~10% patients with a family history of some lymphoma 

 

ÅExact etiology is unknown 



Diagnosis and workup 

ÅRule out masquerading other lymphoma 

 

ÅHistory and physical examination; trend of CBCs; B 

symptoms (fever, night sweats, unexplained weight 

loss); severe fatigue 

 

ÅReview CBC/differential, peripheral blood smear, flow 

cytometry/immunophenotyping: peripheral blood 

lymphocytosis with the presence of Ó5000 monoclonal B-

cells/uL is required 

 

ÅBone marrow biopsy not needed for diagnosis 

 

 



Monoclonal B-lymphocytosis (MBL) 

ÅPresence of monoclonal lymphocytosis but with <5000 B-

cells/uL in the peripheral blood and no accompanying 

lymphadenopathy or organomegaly by physical 

examination or radiographical imaging, cytopenias or 

disease-related symptoms is defined as MBL 

 

ÅIncidence in the US is 3% 

 

ÅProgression to CLL/SLL can occur @ 1-2% per year 



Prognostic markers in CLL/SLL 

ÅCytogenetics: 

ïDel13q 

ïTrisomy 12  

ïNormal 

ïDel11q  

ïDel17p 

ïDel6q 

ïTP53 mutations 

ïNotch1 mutations 

ïSF3B1 mutations 

Å IGHV mutation status 

Å ZAP70 

Å CD38 

Å Lymphocyte doubling time 

(LDT)  

Å ɓ2 microglobulin  

Å Stage of disease by Rai or 

Binet staging 



CLL Staging 

Binet stage Clinical features 

A HGBҗмл ƎκŘƭΣ ǇƭŀǘŜƭŜǘǎ җмллκ[Σ ғ3 areas of lymphadenopathy/ 

organomegaly*  

B HGBҗмл ƎκŘƭΣ ǇƭŀǘŜƭŜǘǎ җмллκ[Σ җ3 areas of lymphadenopathy/ 

organomegaly* 

C Anemia (<10g/dl),  thrombocytopenia  (<100,000/L), or both 

*nodal areas: cervical [head and neck], axillary, inguinal (including femoral lymph nodes), spleen, liver 

Rai stage Risk category Clinical features 

0 Low Lymphocytosis alone 

1 Intermediate Lymphadenopathy 

2 Intermediate Hepato/splenomegaly 

3 High Anemia (<11g/dl) 

4 High Thrombocytopenia (<100,000/L) 



Who needs treatment? 

ÅInternational workshop on CLL (iwCLL) guidelines for 

treatment initiation 

 

 

 

Hallek M, et al. Blood 2018. 131: 2745-2760 



iwCLL guidelines for treatment initiation 

Å progressive marrow failure as manifested by the development of, or 

worsening of, anemia and/or thrombocytopenia 

Å massive (Ó6cm below left subcostal margin), progressive, or symptomatic 

splenomegaly 

Å massive (Ó10cm in longest diameter), progressive, or symptomatic 

lymphadenopathy 

Å progressive lymphocytosis with an increase of >50% over a 2 month 

period or LDT of <6 months 

Å autoimmune hemolytic anemia and/or thrombocytopenia that is poorly 

responsive to corticosteroids or other standard therapy 

Å constitutional symptoms defined as Ó1 of the following: 

(i) unintentional weight loss of Ó10% within the previous 6months 

(ii) significant fatigue (ECOG PS Ó2;inability to work or perform usual activities) 

(iii) fevers >100.5F or 38C for Ó2 weeks without other evidence of infection 

(iv) night sweats for >1 month without evidence of infection 



How to pick the right treatment? 

ÅiwCLL guidelines for treatment initiation 

 

ÅStage of disease 

 

ÅLymphocyte doubling time and symptoms 

 

ÅCytogenetic risk 

 

ÅFitness of patient 

 

ÅResponse to prior therapy 

 

 

 



Therapeutic options for CLL 

ÅWatch and wait 

ÅRadiation 

ÅImmunotherapy 

ÅChemotherapy 

ÅCombination chemoimmunotherapy 

ÅNovel targeted therapies 

ÅCellular therapy 

ÅClinical trials 



Frontline therapeutic options 



German CLL study group (GCLLSG): frontline treatment  

ÅCLL4 study: FC vs. fludarabine alone 

 

ÅCLL8 study: FCR vs. FC 

ïSubgroup with exceptionally good outcome has right age/fitness, 

mutated IGHV genes and no del17p/del11q (plateau after 4 yrs; 

MRD neg Ó6 yrs later) 

 

 

Eichhorst BF, et al. Hematol J 2006; 107: 885-91 

Hallek M, et al. Lancet 2010; 376: 1164-74 

Eichhorst B, et al. Blood 2014; 124: abs.19 



CLL8 study: FCR vs. FC 



ASH2016 MDACC experience with FCR 

 

Thompson et al., Blood, 2016 



German CLL study group (GCLLSG): frontline treatment  

ÅCLL4 study: FC vs. fludarabine alone 

 

ÅCLL8 study: FCR vs. FC 

ïSubgroup with exceptionally good outcome has right age/fitness, 

mutated IGHV genes and no del17p/del11q (plateau after 4 yrs; 

MRD neg Ó6 yrs later) 

 

ÅCLL10 study: FCR vs. BR 

 

Eichhorst BF, et al. Hematol J 2006; 107: 885-91 

Hallek M, et al. Lancet 2010; 376: 1164-74 

Eichhorst B, et al. Blood 2014; 124: abs.19 



FCR vs. BR  

Å Phase 3 randomized trial, fit CLL patients (ages 33-81 yrs) with 

advanced stage disease, previously untreated, no 17p deletion 

Å N = 564; 6 cycles of either regimen; median followup 37.1 months 

 

 

FCR BR P-value 

ORR 95% 96% 1.0 

CR 40% 31% 0.034 [higher 

MRD negative 

CRs in FCR arm] 

Median PFS 55.2 months  41.7 months 0.001 [better in 

<65 years old] 

OS at 3 years 91% 92% 0.897 

Severe 

neutropenia 

84% 59% <0.001 

Severe 

infections 

39% 25% 0.001 [especially 

in older pts] 

Eichhorst B, et al. Lancet Oncol 2016; 17: 928-42 



CLL Disease Progression Curve 

Adapted from: www.vaccinogeninc.com/sites/default/files/images/Figure_4.jpg 

Minimal residual disease (MRD) defined cutoff 



Targeted therapies 



Ibrutinib vs. CIT in TN CLL 

ÅCross trial comparison 

between ibrutinib therapy in 

RESONATE 2 trial and CIT 

from published phase 3 

trials (CLL8, CLL10, CLL11, 

and COMPLEMENT1) 

ÅAge range 61-74 yrs 

ÅIbrutinib led to longer PFS 

compared to CIT, including 

in high risk populations 

(del17p, del11q, unmutated 

IGHV), probably negating 

the need for chemo 
Robak T, et al. Am J Hematol 2018; 93: 1402-10  

https://ash.confex.com/data/abstract/ash/2017/7/5/Paper_101257_abstract_226785_0.jpg


Ibrutinib ï FDA approved 

Å Ph1b/2 study of 85 CLL pts, mostly high risk 

Å ORR of 71% (2 CR, 34 PR) + 15-20% PR-L  

Å At 26 months, estimated PFS was 75% and 

OS 83% 

Å Well tolerated 

Byrd JC, et al. N Engl J Med 2013; 369: 32-42 



Ibrutinib: RESONATE trial 

ÅPhase 3 trial of ibrutinib 

(420mg po daily) vs. 

ofatumumab in r/r CLL 

ÅN = 391 

ÅORR 42.6% (+20% PR-L) vs. 

4.1% (p<0.001) 

ÅMedian PFS not reached (88% 

PFS at 6 months) vs. 8.1 

months (p<0.001) 

ÅAt 12 months, OS 90% (ibru) 

vs. 81% (ofa) (p=0.005) 

Byrd JC, et al. N Engl J Med 2014;  

371: 213-23 



PCYC-1102/1103 Phase 2: 5 year update ASH2016 

Patients with CLL/SLL 
treated with  

oral, once-daily ibrutinib  
(420 or 840 mg/day) 

Long-Term  
Follow-Up 

җ{5 

*R/R includes patients with high-risk 

CLL/SLL, defined as progression of 

disease <24 months after initiation of a 

chemoimmunotherapy regimen or failure 

to respond 

Relapsed/Refr

actory* (R/R) 

n=101 

Treatment Naïve (TN)  
җср ȅŜŀǊǎ 

n=31 

Phase 2 (PCYC-1102) 
N=132  

Extension Study  
(PCYC-1103) 

5-year update, OôBrien et al.  

ASH 2016 



Disposition 
TN 

(n=31) 
R/R 

(n=101) 

Median time on study, months (range) 
62 

(1ς67) 
49 

(1ς67) 

Duration of study treatment, n (%) 
  Җм ȅŜŀǊ 
  >1ς2 years 
  >2ς3 years 
  >3ς4 years 
  җп ȅŜŀǊǎ 

  
5 (16%) 

0 
1 (3%) 
1 (3%) 

24 (77%) 

  
24 (24%) 
14 (14%) 
9 (9%) 

19 (19%) 
35 (35%) 

Patients remaining on ibrutinib therapy, n (%) 20 (65%) 30 (30%) 

Primary reason for discontinuation, n (%) 
  Progressive disease 
  Adverse event 
  Consent withdrawal 
  Investigator decision 
  Lost to follow-up 

  
1 (3%) 
6 (19%) 
3 (10%) 

0 
1 (3%) 

  
33 (33%) 
21 (21%) 
5 (5%) 

11 (11%) 
1 (1%) 

Ibrutinib Treatment Continued in 65% of TN and 30% of R/R 
Patients 

ωAfter ~5 years of follow-up, 65% of TN and 30% of R/R patients 
continue treatment on study 5-year update, OôBrien et al. ASH 2016 



/ǳƳǳƭŀǘƛǾŜ CǊŜǉǳŜƴŎȅ ƻŦ DǊŀŘŜ җо !ŘǾŜǊǎŜ 9ǾŜƴǘǎ hǾŜǊ р-
Year Follow-Up  

Non-
hematologic 
җр҈  

Hematologic Infectious 

Grade 3 Grade 4 Grade 5 

R/R R/R R/R TN TN TN 

5-year update, OôBrien et al. ASH 2016 



3% 3% 3%

55%

76% 71%

29%

10% 14%

0%

20%

40%

60%

80%

100%

Best Response 

87% 89% 89% 

Median DOR, 
months (range) 

NR (0.0+ to 65.5+) 56.8 (0.0+ to 65.5+) NR (0.0+ to 65.5+) 

Median follow-
up, months 
(range) 

62 (1 ï 67) 49 (1+ ï 67) 56 (1+ ï 67) 

CR 

PR 

PR-L 

TN 

(n=31) 

R/R 

(n=101) 

Total 
(N=132) 

NR, not reached.  5-year update, OôBrien et al. ASH 2016 



3% 4% 7% 9%

86%
77% 76%

65%

9%

9% 7%

6%

0%

20%

40%

60%

80%

100%

Best Response in Patients With High-Risk Abnormalities 

79% 

97% 
90% 

Median DOR, 
months (range) 

38.7 (0.0+ to 65.3+) 53.2 (0.0+ to 65.5+) 38.7 (0.0+ to 65.5+) 30.6 (0.0+ to 65.3+) 

Median follow-
up, months 
(range) 

55 (1+ ï 67) 49 (1+ ï 67) 55 (1 ï 67) 47 (1 ï 67) 

CR 

PR 

PR-L 

R/R del17p 

(n=34) 

R/R del11q 

(n=35) 

R/R Unmutated 

IGHV 

(n=79) 

90% 

R/R Complex 
Karyotype  

(n=41) 

NR, not reached.  5-year update, OôBrien et al. ASH 2016 



Survival Outcomes: Overall Population 

NR, not reached.  

Median PFS 5-year PFS 

TN (n=31) NR 92% 
R/R (n=101) 52 mo 43% 

Progression-Free Survival Overall Survival 

Median OS 5-year OS 

TN (n=31) NR 92% 
R/R (n=101) NR 57% 

5-year update, OôBrien et al. ASH 2016 



Ibrutinib: RESONATE-2 trial 

ÅPh3, international, open 

label, randomized trial of 

ibrutinib vs. chlorambucil in 

previously untreated older 

CLL/SLL patients 

Å N = 269 

ÅMedian age = 73 years 

Å ORR 86% vs. 35% (p<0.001) 

Å Significant improvement in 

EFS, PFS and OS with single 

agent ibrutinib compared to 

Clb 

Burger JA, et al. N Engl J Med 2015 Dec 17;373(25):2425-37 



RESONATE-2 update 

ÅPFS was significantly improved 

for ibrutinib across high-risk 

subgroups, including del11q and 

unmutated IGHV gene 

Å OS analysis resulted in 2-yr 

survival rate estimates of 95% 

(ibr) vs. 84% (clb) 

Å ORR was 92% with ibr vs 36% 

with clb (P<0.0001); CR/CRi 

within the ibr arm improved from 

11% at 18.4 mo to 18% with 

longer follow-up of 28.6-mo  

 

 RESONATE-2 update, Barr et al.ASH2016 

https://ash.confex.com/data/abstract/ash/2016/5/1/Paper_89615_abstract_186698_0.png


RESONATE-2 update 

RESONATE-2 update, Barr et al.ASH2016 

Å1 patient on each arm 

developed Richterôs 

transformation 

Å 4 patients had disease 

progression and 

discontinued ibr 

Å41% switched from clbĄibr 

ÅMajor hemorrhage in 7% 

(ibr) within the first 2 yrs 

Å Atrial fibrillation in 10% (ibr) 

Å 79% pts remain on ibr with 

median treatment duration 

of 28.5 months 

https://ash.confex.com/data/abstract/ash/2016/5/1/Paper_89615_abstract_186699_0.png


Other targeted therapies 

ÅIdelalisib - FDA approved but further trials halted 

due to toxicities 

 

ÅUmbralisib ï Phase 3 trials ongoing in CLL; much 

better safety profile 

 

ÅVenetoclax ï FDA approved in del17p CLL 

 

ÅAcalabrutinib ï in phase 3 trials ongoing in CLL; 

FDA approved for mantle cell lymphoma 

 

ÅDuvelisib - FDA approved for rel/ref CLL 



ASH 2018 update  

(frontline therapies) 



Abstract 6 

Å Ibrutinib Alone or in Combination with Rituximab Produces Superior 

Progression Free Survival (PFS) Compared with Bendamustine Plus 

Rituximab in Untreated Older Patients with Chronic Lymphocytic 

Leukemia (CLL): Results of Alliance North American Intergroup Study 

A041202  

ïphase 3 study comparing BR (Arm 1) with ibrutinib (Arm 2) and the 

combination of ibrutinib plus rituximab (Arm 3)  

ïage Ó 65 years with previously untreated, symptomatic CLL 

ïBetween 12/9/2013 and 5/16/2016, 547 pts were registered and 

randomized (Arms 1: 183, 2: 182, and 3: 182) 

ïMedian age=71 years; 67% were men 

ïHigh-risk Rai stage (stage III/IV) was seen in 54%, unmethylated 

Zap-70 in 53%, and del(17p) or del(11q) by local FISH in 28%  

ïmedian follow-up of 32 months (mo) 

Woyach J, et al. ASH 2018 



Abstract 6 (cont.): 

ïmedian PFS was 41 mo in Arm 1 and has not been reached in Arms 2 

or 3 (Arm 2 to 1 p<0.0001; Arm 3 to 1 p<0.0001; Arm 3 to 2 p=0.48) 

ï2-year PFS estimates were 74%, 87% and 88% in Arms 1, 2, and 3 

respectively 

ïno significant differences in OS among arms (p=0.87), median OS has 

not been reached for any arm, and 2-year OS estimates were 95%, 

90%, and 94% in Arms 1, 2, and 3, respectively  

ïGrade 3+ treatment-emergent AEs were seen in 428 of 537 evaluable 

pts with 61%, 41%, and 38% of pts experiencing Grade 3+ heme AEs 

(p<0.0001) and 60%, 72%, and 71% of pts experiencing Grade 3+ non-

heme AEs (p=0.03) in Arms 1, 2, and 3 respectively 

ïGrade 5 AEs were seen in 5 (2.8%), 14 (7.8%), and 14 (7.7%) pts 

(p=0.07); unexplained or unwitnessed death was seen in 2 (1.1%), 7 

(3.9%), and 4 (2.2%) pts (p=0.24) in Arms 1, 2, and 3 respectively 

 
Woyach J, et al. ASH 2018 



Abstract 6 ( cont.): 

ïibrutinib produces 

superior PFS to standard 

CIT in older pts with CLL 

and justifies it as a 

standard of care 

treatment for pts age 65 

and older.  

ïThe addition of rituximab 

does not prolong PFS 

with ibrutinib. 

Woyach J, et al. ASH 2018 

https://ash.confex.com/data/abstract/ash/2018/3/5/Paper_116653_abstract_234981_0.jpg

