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Chronic Lymphocytic leukemia (CLL)

CLL is an indolent B-cell malignancy 
characterized by the clonal 
proliferation and accumulation of 
mature CD5-positive B lymphocytes 
within the blood, bone marrow, 
lymph nodes, and spleen.

Ten Hacken E et al. Cancer Cell. 2017;32:716



Chronic Lymphocytic leukemia

• CLL is the most common type of leukemia in 
western countries. 

• age-adjusted incidence of 4.1/100000 inhabitants 

• The median age at diagnosis 67-72 years. 

• Male-female ratio is 1.7:1.

Typical and atypical CLL

Zucker-Franklin D. & Grossi CE. Atlas of blood cells. Pag 587 & 588



CLL Diagnosis

presence of at least 5000 B lymphocytes/µµµµL in 
the peripheral blood. 

Nabhan & Rosen. JAMA. 2014:31:2265

The clonality of the circulating 
B lymphocytes needs to be 
confirmed by flow cytometry.



Clinical Presentation
• Majority of patients are asymptomatic at diagnosis. 
• Referral is generated when elevated WBC or lymphocyte counts , on 

routine blood cell counts

• Most patients have enlarged and palpable lymph nodes on 
examination

• Hepatosplenomegaly (20% to 50% of patients at presentation) 

• 10% of patients present with B symptoms 
• unexplained fevers, 
• unintentional >10% body weight loss in the preceding 6 months,
• drenching night sweats



CLL and clinical staging



Prognostic vs predictive biomarkers

Ballman KV. JCO. 2015;33:3968

Biomarker 

a measurement 

variable that is 

associated with disease 

outcome.

predictive

•if the treatment effect is different for 

biomarker-positive patients compared with 

biomarker-negative patients.

prognostic

•If it informs about a likely cancer outcome 

independent of treatment received.



Prognostic biomarker

Rossi et al. Leuk Lymph. 2017;58:1548-60



Rossi et al. Leuk Lymph. 2017;58:1548-60

Predictive biomarker



Prognostic and predictive biomarkers commonly 
used in clinical practice.

Rossi et al. Leuk Lymph. 2017;58:1548

prognostic

If it informs about the 

outcome independent 

of treatment received.

predictive

•if the treatment 

effect is different for 

biomarker-positive 

compared with 

biomarker-negative 

patients.



Genetics

• Fluorescent in situ hybridization (FISH) 

• deletion of chromosome 13q, 11q (ATM), 17p (TP53) and  trisomy 12,

• IGHV mutations (different cell of origin)

• mutated and unmutated CLL

• Next-generation sequencing 

• Mutations of several genes including TP53, SF3B1, NOTCH1, ATM, BIRC3

• Genetic and cytogenetic abnormalities identify high -risk 
patients and are strong biomarkers of refractory CL L



Comprehensive approach incorporating clinical, serum, genetic, and 

molecular markers into a single risk score: CLL-IPI

The International CLL-IPI working group, Lancet Oncol 2016;17: 779-

Variable Adverse factor Coeff. HR

TP53 (17p) deleted and/or mutated 1.442 4.2

Grading

4

Prognostic Score 0 – 10

IGHV status Unmutated 0.941 2.6

B2M, mg/L > 3.5 0.665 2.0

Clinical stage Binet B/C or Rai I-IV 0.499 1.6

Age > 65 years 0.555 1.7

2

1

2

1

Risk group Score Patients
N (%)

5-year OS, 
%

Very High 7 – 10 62 (5) 23.3

High 4 – 6 326 (27) 63.6

Intermediate 2 – 3 464 (39) 79.4

Low 0 – 1 340 (29) 93.2



Implications of CLL-IPI

CLL-IPI may 

improve the precision of prognostic 
counselling of CLL patients.

uniform reporting of patients in 
clinical. 

Help in the planning of treatment 
with  more targeted and more 
efficacious therapies, 

Hallek M. AJH 2017;92:946-965The International CLL-IPI working group, Lancet Oncol 2016;17: 779-90



Indications for treatment: active disease

TREATMENT

Advanced stages

Massive or progressive or 

symptomatic splenomegaly

Massive nodes or progressive or 

symptomatic lymphadenopathy

Progressive 

lymphocytosis 

Autoimmune anemia and/or thrombocytopenia 

poorly responsive to standard therapy.

Constitutional symptoms (weight loss, 

significant fatigue, fever, night sweats)

anemia and/or 

thrombocytopenia

(marrow failure)

Hallek M et al. Blood. 2008;111:5446



Treatment algorithm for CLL patients

Hallek M. AJH. 2017;92:946-65



A second youth for conventional cytogenetic analysis

• Complete overview of chromosome lesions 

• Chromosome lesions in 80% of the cases (novel effective mitogens)

• Complex Karyotype: ≥3 clonal abnormalities

IL2, interleukin 2. Cuneo A, personal communication. 

Oligodeoxynucleotides + IL2



Chromosomal abnormalities: cytogenetics vs FISH 

• Stimulation with DSP30/IL2 improved the 
rate of metaphase generation (95%)

• Karyotype abnormalities undetected by FISH 
analysis were observed in 35% cases

• discordant results were observed concerning 
risk stratification in 33/145 (22.8%) and 
61/238 (25.6%) patients in the LC and VC, 
respectively 

Rigolin et al. Genes Chrom Cancer 2015;54:818-26



Chromosmal abnormalities: cytogenetics vs FISH 

Conventional banding analysis 
detected chromosome aberrations 
in the karyotype in 30% of the cases 
without detectable aberrations by 
FISH

Chromosome aberrations were 
associated with an inferior outcome 
at multivariate analysis 

Rigolin GM, et al. Blood 2012;119:2310–2313; . 



In CLL, the complex karyotype andcomorbidities are associated with an 
inferior outcome independently of CLL-IPI

In multivariate analysis, CK(P=.002) and CIRS score >6 (P=.001) con firmed their negative 
prognostic impact on OS, independently of CLL -IPI.

Rigolin GM et al. Blood 2017;129:3495-8

CIRS: cumulative illness rating scale



In CLL, comorbidities and the complex karyotype are associated with 
an inferior outcome independently of CLL-IPI

• In multivariate analysis, the CK 
retained its negative prognostic 
impact on TTFT (P =.012), 
independently of CLL-IPI

Rigolin GM et al. Blood 2017;129:3495-8



Guideline recommendations on biomarkers

Cytogenetic analysis with complex karyotype?


