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LYMPHOCYTOSIS

ÅOften the first indication of a possible

underlying condition

ÅMore frequently encountered because of a 

progressingly increasing use of routine 

blood tests

ÅMore relevant today in view of the median

life expectancy of the populations

ÅNecessity of an accurate diagnostic work-

up 



CHRONIC LYMPHOCYTIC LEUKEMIA

ÅMost frequent leukemia in Western countries (30% 

of all leukemias vs 2-5% in Asian countries)

ÅConventionally with a lymphocytosis >4-5000/mm3

ÅMedian age at diagnosis: c65 yrs 

ÅM/F ratio 1.5:1

ÅFamilial cases (4-5% first-degree relatives?)

ÅDiagnosis usually made in asymptomatic individuals

ÅLymphadenopathy, splenomegaly, infections

ÅImmune disturbances        hypogammaglobulinemia 
(20 - 40%), AIHA (10 - 20%), T and NK cell defects



CLL: CHANGES OVER THE YEARS

üIncreased prevalence due to extended life expectancy 

and broader use of routine blood tests

üAnagraphic & biologic age          who is old 

nowadays? Performance assessment

üIncreasingly diagnosed in younger individuals            

c20% of patients under 55 yrs

üIdentification of biologic features of prognostic 

relevance

üBroad therapeutic armamentarium

üConcept of living (and working) with leukemia

quality of life and life expectations
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òYoungó A stage CLL patients 

Survival according to stable or progressive disease
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Italy

ü58 milions

ü>65 years = 18.250.000

ü0 - 14 years = 14.370.000

üM: median age 79 yrs; in 70 yr old 

individuals, life expectancy         13 yrs

üF: median age 82 yrs; in 70 yr old 

individuals, life expectancy        16 yrs

II  World Assembly - Aging

Madrid, April 2002



Approaches Utilized for a Modern 

Characterization of CLL/Lymphocytoses

ÅMorphology dd, typical vs atypical CLL

ÅImmunophenotype dd, typical vs atypical CLL, 

CD38 expression, degree of antigen expression
ÅCytogenetics for prognostic stratification

ÅMutated or unmutated IgVH profile for 

prognostic stratification
ÅZAP-70 expression for prognostic stratification
ÅFurther biologic properties of leukemic cells, cell-

to-cell interplay and cytokine network(s)
ÅHost immune status T cells, NK cells, DC, etc
ÅGene profiling
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PHENOTYPE OF B-CELL CHRONIC 

LYMPHOPROLIFERATIVE DISORDERS
(TdT-/CD19/20+)



CLL: Prognostic Factors 
Conventional and New

LOW RISK

(OS > 15 yrs)

HIGH RISK

(OS < 5 yrs)

Clinical stages A, O, I B, C, II-IV

Lymphocyte  count Low High

Marrow infiltration Low Diffuse

Morphology Typical Atypical

LDT > 12 months ¢12 months

Serum markers* Normal Increased

Cytogenetics Normal, del13q del17p, del11q, +12

IgVH mutations

CD38

ZAP-70

Mutated

< 30%

< 20%

Unmutated

> 30%

> 20%

*ß2-M, sCD23, TK, LDH Adapted from E. Montserrat et al



CLL: Cytogenetic Risk Factors 

Prognostic Outlook

Döhner H et al., N Engl J Med 2000;343:1910ï1916
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IgVH, CD38, p53 & CD4/CD8 IN óSUPERSTABLEô CLL

Case % Mutated IgV % CD38 p53        CD4/CD8 ratio

1 4.7 1 wt n.d.

2 7.6 3 wt 2

3 3.3 48 wt 1.2

4 5.0 1 wt 2.18

5 3.6 2 wt 1

6 7.0 1 wt 4

7 11.4 1 wt 2.5

8 6.0 1 wt 3

9 6.1 1 wt 2

10 3.6 1 wt 1.66

11 12.7 1 wt 2.28

12 7.5 1 wt 2.2

13 8.4 1 wt 2

14 1.3 1 wt 2

15 10.7 1 wt 1

16 7.5 9 wt 2.6

17 3.8 4 wt 1

18 4.0 6 wt 2.5

19 4.7 2 wt 4.5

20 10.8 1 wt 3.66

Guarini et al, 

Blood 2003



Up to what
age and when

??

ImmunophenotypeMorphology

IgVH mutational status

INTEGRATED BIOLOGIC WORK - UP
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CHRONIC LYMPHOCYTIC LEUKEMIA

PAST

WAIT & SEE

CHLORAMBUCIL 

CONSERVATIVE 

APPROACH

PRESENT

* Fludurabine ¬CR

* Combined chemotherapy (eg Fluda+Cyclo)

* MoAb (Rituximab, Campath, Humax, 
Lumiliximab, Galiximab, GA101, etc)

* Chemo + MoAb (FCR, FluCam, Chl + Xé)

* Other purine analogs (2-CdA, DcF)

* Transplantation programs (auto, allo, ric allo 
DLI)

* New drugs (eg Lenalinomide), compounds
and combinations

HEMATOPOIETIC TOXICITY ASSOCIATED WITH 

IMMUNE DEPRESSION (DEFICIT T, NK, DC)



CURATIVE STRATEGY

Chemoimmunotherapy (FCR, Flu-Cam)

MRD* negative

Allogeneic

transplant

Consolidation

campath / rituximab

MRD* negative

MRD* positive

MRD* positive

*MRD = minimal residual 

disease by PCR / flow 

Prognostic stratification



óNEWô ISSUES IN CLL, TODAY

ÅBiologically-based prognostic stratification

ÅAccurate biologic work-up for MRD monitoring

ÅRelevance of age, biologic age, performance status

ÅBroad therapeutic armamentarium available today

ÅIssue of óyoungô patients

ÅAlgorithms of treatment and non-treatment

ÅIssue of disease eradication (definition of response)

ÅRole of transplant          DLI

ÅMonitoring of MRD incorporated in clinical studies

ÅRole of consolidation/maintenance treatment

Å? Earlier treatment

Å? Design of innovative therapeutic strategies 



MONOCLONAL B-CELL 

LYMPHOCYTOSIS (MBL)

ÅPresent in a proportion of normal subjects 

(>3%)

ÅMore frequent (>10%) in individuals with 

more than two first degree relatives with 

CLL

ÅSignificance?

ÅEvolution?

ÅWhat to tell individuals with MBL?



MBL AND CLL
Rawston AC et al, NEJM, August 7, 2008

Å1520 subjects between 62 and 80 yrs with

a normal blood count analyzed

5.1% MBL

Å2228 subjects with lymphocytosis

>4000/mm3 analyzed 13.9% MBL

ÅCLL-phenotype MBL had a frequency of

13q14 deletion and trisomy 12 as in CLL

ÅMutated IgVH in 88% of cases tested



MBL AND CLL
Rawston AC et al, NEJM, August 7, 2008

Over a median follow-up time of 6.7 yrs:

ÅProgressive lymphocytosis observed in 

28% of cases

ÅProgressive CLL in 15% of cases

ÅChemotherapy required in 7% of patients

Å34% of patients have died, but only 4 due 

to CLL



CLL-PHENOTYPE MBL

ÅThe CLL-phenotype found in the general

population and in subjects with lymphocytosis

have features in common with CLL cells

ÅCLL requiring treatment develops in subjects

with CLL-phenotype MBL and with

lymphocytosis at a rate of 1.1% per year

ÅInform ñpatientsò of MBL

ÅPeriodic controls required

ÅSituation reminiscent of MGUS and MM



Observation of spontaneous remissions during follow-up: 9 cases
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Persistent Polyclonal B-cell 
Lymphocytosis (PPBL)

First described in 1982 (Gordon et al, NEJM)

Clinical hematological features

Åmiddle-aged women 

Åsigarette smokers

Åasymptomatic

Åmild lymphocytosis (5-15 x 109/l)

Åbinucleated/cleaved lymphocytes

Åsplenomegaly (1/3 cases)

Åno adenopathy

Åpolyclonal increase of serum IgM

Åbenign clinical course



Age/

Gen-

der

Date

diagno-

Sis

Smo-

ke

IgM

(mg/dl)*

Spleno-

Megaly

Lympho-

cyte count

(x 109/l)

% Binuclea-

ted/cleaved

lymphocytes

PB

B cells

PB

Kappa-

Lambda

%

IgH

PB &

BM

aspirate

Bcl2/IgH

PB&BM

aspirate

HLA -

DRB1

17/M 06

1994

Yes 1173 Yes

( 16 cm)

5.0 11 70% 42-34% Non clonal No *07

37/F 11

1997

Yes 1060 No 6.0 Yes 54% 37%-30% Non clonal Yes *07,*13

32/F 10

2005

Yes 917 Yes

( 14.3 cm)

7.5 17 66% 26%-39% Non clonal Yes NA

34/F 04

2003

Yes NA No 8.3 32 65% 30%-28% Non clonal Yes *07,*16

38/F 04

2007

Yes 1380 Yes

(18 cm)

6.5 12 62% 28%-28% Non clonal No *07,*14

Clinical and biologic features at diagnosis



Polyclonal B-cell lymphocytosis -
morphology

Pb 

lymphocytes

Del Giudice et al, BJH, 

in press



Case Lympho-

cyte count

(x 109/l)

at pro-

gression

PB B cells 

at 

progres-

sion

Splenome-

galy at 

progression

Splene-

ctomy

Spleen

histology

Splenic cell 

suspension: flow 

cytometry; IgH 

gene 

rearrangement

Time  from 

diagnosis to 

last follow-

up

(months)

Lymphoc-yte

count (x 

109/l) at last 

follow-up

PB B cells 

at last 

follow-up

# 1 13.3 70% Yes 

(20 cm)

No - - 138* 9.6 70%

# 2 4.4 37% Yes 

(15 cm)

Yes MZL -like Not done 125 3.6 6%

( from 

splene-

ctomy)

# 3 11.5 61% Yes 

(18 cm)

Yes MZL -like Non clonal 30 2.8 16%

( from 

splene-

ctomy)

# 4 7.3 NA Yes 

(14.6 cm)

No - - 21** 7.6 NA

# 5 6.5 62% Yes

(18 cm)

Yes MZL -like Non clonal 11 7.2 NA

Patientsôclinical & biological features at progression & last-follow-up

* lost to follow-up in 2005, splenomegaly 25 cm; ** lost to follow-up in 2005



Polyclonal B-cell Lymphocytosis

BM histology Ą MZL-like

ÅModerate lymphoid infiltration (10-15%).

ÅDistribution: mainly in the interstitium and inside vessels (in 2 

cases, rare small lymphoid foci could be observed).

ÅSmall-sized lymphocytes with a visible - though not wide -

cytoplasm and a round nucleus with no evident nucleoli.

Immunohistochemistry:

B-cell associated markers (CD20+ and/or CD79a+) very helpful 

in highlighting the prevalent intravascular pattern and cell 

cytology with the relatively ample cytoplasm and some 

projections.

All also positive for IgM and IgD, with occasional 

immunoreactivity for DBA.44, and negative for CD3, CD5 and 

CD23              MZL-like



Polyclonal B-cell lymphocytosis

Spleen histology Ą MZL-like

White pulp: Evident expansion with an enlargement of the 

marginal zone area of the follicles (biphasic pattern of growth). 

Cells variable in size from small to medium. 

Red pulp: Same lymphoid elements were found to engulf the 

sinus lumens of the red pulp. 

Immunohistochemistry: Highlighted the B-cell infiltration and 

the expansion of the marginal zone of Malpighi corpuscles.  

Always positive for IgM and IgD with scattered cells reactive 

for DBA44, moderately positive for Bcl-2; always negative for 

CD3, CD10, Bcl-6 and cyclin D1. 

Molecular investigation revealed a polyclonal IgVH gene 

pattern. 



Spleen

CD79a CD3

IgM IgD

Marginal zone and red pulp 

GC


