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Définition

• Présence d’un taux excessif de lymphocytes sur 
l’hémogramme  

• > 4500/mm3 chez un adulte 

• > 8000/mm3 chez un enfant (lymphocytose 
physiologique jusqu’à 2 ans et dans moindre 
mesure jusqu’à 8-10 ans)



Problèmes techniques

• confusion avec un syndrome mononucléosique 

• confusion avec des cellules lymphoïdes atypiques 
(p.ex. tricholeucocytes) 

• confusion petits blastes de leucémie aiguë 
lymphoblastique



conséquences ?

• les hyperlymphocytoses même importantes n’ont 
habituellement pas de conséquence 

• la viscosité sanguine n’est augmentée que pour 
des chiffres > 500 000/mm3



Diagnostic etiologique
• Réactionnelle 

• Pathologie infectieuse (cause n°1 chez l’enfant) 

• Coqueluche (lymphocytose élevée 15-30 Giga/L parfois 100!) et Maladie de Carl-Smith 
(pratiquement asymptomatique en dehors d’un éventuel syndrome fébrile et de rash cutané, 
rarement > 50 Giga/L) 

• Adénoviroses et viroses non spécifiques 

• Plus rarement : brucellose, thyreotoxicose, syphilis, tuberculose, rickettsioses, endocardite 
bactérienne 

• Hémopathie lymphoïde



Diagnostic etiologique
Lymphocytes 
> 4500/mm3 chez adulte  
> 8000 chez enfant

Lymphocytes hyperbasophiles?

OUI NON

SYNDROME 
MONONUCLEOSIQUE

Rechercher : 
- contexte infectieux 
- toux quinteuse 
- adéno- et splénomégalie 
- anémie 
- thrombopénie

Contexte de VIROSE 
Fréquence +++ chez enfant

toux quinteuse : 
Coqueluche

Fièvre persistante 

Brucellose?

Adulte 

adéno/splénomégalie 
ou 

thrombopénie 
ou 

anémie 

Lymphocytose complètement 
asymptomatique isolée depuis 

plus de 2 mois

Suspicion d’hémopathie lymphoïde

sérologie EBV, CMV, toxo, etc. 
pas d’immunophénotypage



Diagnostic étiologique
Hyperlymphocytose 
suspecte d’hémopathie

- étude cytologique 

- immunophénotypage 

- électrophorèse des protéines

Tabac ?

Pas de population 
clonage B ou T?

Hyperlymphocytose 
du tabac

LLC B  (! piège MCL)

Lymphocytose B 
CD5+ à petits 
lymphocytes matures

Autre hémopathie 
lymphoïde 
- prolymphocytaire B 
- lymphome 

leucémisé

Hyperlymphocytose B 
CD5 - ou à 
lymphocytes atypiques

- LLC T 
- Lymphocytes à 

grains

Hyperlymphocytose T

Waldenström



Typage lymphocytaire

CLL Tricho FL MCL MZL
Kappa Lambda + +/++ +++ ++ +/++

CD19 ++ + + + +
CD10 - -/+ +/++ - -
CD20 + 

low +++ + + +
CD22 - ++ + + +++/+
CD23 ++ - + - -/+
FMC7 - +++ +/- ++ ++/-
CD5 ++ +/- - ++ -

CD11c + 
low + - - +/-

CD25 + 
low ++ - - +/-

CD103 - +++ - - -
CD43 ++ - - +++/+ +/-

CD79b +/- - ++ ++ +
CD38 -/+ -/+ -/+ -/+ -
CD43 + - +

Test conditions and results return time

Blood/bone marrow: 1 EDTA tube if transport < 48h
1 Heparin tube if transport > 48h
2 or 3 non-stained, non-fixed blood/bone marrow smears
Result of last blood count.
Specify “circulatory lymphocyte immunophenotype to
screen for lymphoproliferative syndrome” on the order
form.
Always provide clinical information. Please use the
specific B8-INTGB request form which can be 
downloaded from our website www.biomnis.com/
international.

TAT: 48 to 72 hours.

Contacts

Malignant blood disease biological unit

Biomnis
International Division
17/19 av. Tony Garnier 
BP 7322
69357 LYON Cedex 07
FRANCE
Tel.: (+33) 4 72 80 57 42
Fax: (+33) 4 72 80 73 56
E-mail: international@biomnis.com

Biomnis
www.biomnis.com/international
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Hyperlymphocytosis
(> 4 G/L)

Reaction cytology "Atypical" cytology

Circulatory 
lymphocyte 

immunophenotyping

Serology + (EBV,
CMV, toxo, etc.)

No 
immunophenotype

Predominance of
CD19+ B lymphocytes

Monotype

Predominance of
CD3+ T lymphocytes

Reversed CD4:CD8
ratio

Probably reaction-
related

T Lymphoma?

Supplementary T
panel: αβ TcR, γδ

TcR, CD5, CD7,
CD56, CD57

Yes

Evaluation of
Matutes score

Score of 0, 1, 2Score of 3Score of 4 or 5

B NHMLAtypical CLL or 
B NHML

Compare to cytology,
cytogenetics, 

histology

Compare to cytology,
cytogenetics, 

histology

Prognostic signifi-
cance of cytogenetics

and molecular 
biology

CLL

No

Polyclonal B 
lymphocytosis

(female smoker?)

Immunological profile of lympho-
proliferative disorders

CLL: Chromic lymphocytic leukaemia; FL: Follicular lymphoma; 
MCL: Mantle Cell Lymphoma; MZL: Marginal zone lymphoma; 
Tricho: Tricholeukocytic leukaemia

Taking it further 
Supplementary tests

Study of residual disease in cases of CLL: it is possible
to evaluate the response to treatment by quantifying the
circulatory residual clone by means of flow cytometry.
Depending on the teams, the sensitivity is 10-3 or 10-4.
A supplementary cytogenetic study is required to specify
the diagnosis and assess the prognosis, both for CLL and
MNHL (Malignant Non-Hodgkin’s Lymphoma).
Molecular biology also makes it possible in cases of CLL
to determine the mutational status of the genes of immu-
noglobulins of high prognostic value (bad if not mutated).

References
The immunological profile of B-cell disorders and proposal of a sco-
ring system for the diagnosis of CLL. Matutes E, et all. Leukemia.
1994 Oct;8(10):1640-5.
“WHO Classification of Tumours of Haematopoietic and Lymphoid
Tissues”, Fourth Edition, Swerdlow, S.H., Campo, et all. WHO IARC
Press 2008.
International standardized approach for flow cytometric residual
disease monitoring in chronic lymphocytic leukaemia. Rawstron AC,
et all. Leukemia. 2007 May;21(5):956-64. Epub 2007 Mar 15.
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Hyperlymphocytose 
CD19+

= B

CD5+ CD5-

CD23+
FM7-

CD23-
FM7+ CD10+ CD10-

LLCB L. Manteau
(cyclin D1) L. folliculaire L. zone 

marginale

Typage lymphocytaire



Score de Matutes
Definition

Hyperlymphocytosis is defined by a circulatory lymphocyte
level of > 4G/L.
It may consist of:

Reaction hyperlymphocytosis.
Tumoral hyperlymphocytosis, generally (over 90% of
cases) type B. It generally consists of Chronic
Lymphocytic Leukaemia (CLL), followed by leukaemic
phases of malignant lymphoma and tricholeukocytic
leukaemia (rarer).

What is the diagnostic approach?

The cytological study is and should remain the 
cornerstone of the diagnostic approach in cases of
hyperlymphocytosis in the laboratory.

In cytological terms, cases of reaction hyperlymphocy-
tosis appear to be polymorphous generally with the
presence of stimulated lymphocytes (plasmocytic 
differentiation lymphocytes and/or hyperbasophilic +/-
granular lymphocytes].

Cases of tumoral hyperlymphocytosis are more or less
monomorphous with an "atypical" cytology. For example,
in cases of CLL, this consists of small lymphocytes
with clustered chromatin accompanied by Gumprecht
shadows.

With respect to CLL, the latest guidelines exclude
bone marrow differential counts in the diagnostic 
evaluation.

When should circulatory lymphocyte
immunophenotyping be prescribed?

In all cases of hyperlymphocytosis
with a monomorphous and/or atypical
cytology.

In cases of atypical lymphoid elements
without hyperlymphocytosis, the request
for immunophenotyping is to be discussed

in each individual case with the attending physician
according to the clinical context.

When is it not necessary to prescribe
immunophenotyping?

When the diagnosis is already known apart from the
evaluation of the residual disease.

In cases of clearly identified mononucleosis (optimally
documents with viral screening tests).

How should the results be interpreted?

In all immunophenotypes, a panel is used. A panel is a set
of leukocytic markers or CD (Cluster of Differentiation).
Each marker is more or less specific for a leukocytic type
or subtype, for example CD3 is specific for T lymphocytes
and CD19 is specific for B lymphocytes.

CD45 gating?

CD45 is the panleukocytic antigen
enabling the effective separation
of granulocytes, monocytes and
lymphocytes. With this marker, it
is possible to target lymphocytes
precisely to establish the lympho
gram, i.e. the evaluation of lymphocyte
subpopulations, i.e.:

T lymphocytes expressing CD3, N = 55 to 85%

B lymphocytes expressing CD19, N = 10 to 20%

NK lymphocytes expressing CD16/56, N = 10 to 20%

NKT lymphocytes expressing both CD3 and CD16/56

The sum of T+B+NK must be approximately 100%.

CD3 gating?

CD3 is the T lymphocyte marker.
There are two types of T lympho-
cytes, CD4+ T lymphocytes, or T
helpers, and CD8+ T lymphocytes,
or cytotoxic T cells.

In healthy subjects, the CD4:CD8 ratio is
greater than 1.

A reversal in the CD4:CD8 ratio indicates
lymphocytosis reaction (current viral
infection, mononucleosis) or a dysimmune
state (e.g. HIV infection).

Finally, there are γδ T lymphocytes which are CD4-CD8,
which represent a T lymphocyte sub-population of nor-
mally less than 5%.

It may be useful in suspected cases of T lymphoma to
study other T markers: CD2, CD5, CD7, CD56, CD57.

CD19 gating?

CD19 is the B lymphocyte marker.
Other markers are also specific
for B lymphocytes (although their
expression may vary in a patholo-
gical context): CD20, CD22.

B lymphocytes are also characte-
rised by the expression of immunoglobulins: IgG, IgM,
IgA, IgD and their Kappa and Lambda light chains. For
technical reasons, it is easier to study the expression of
Kappa and Lambda light chains on the surface of B 
lymphocytes. In a polyclonal B population, approximately
2/3 Kappa B lymphocytes are found for 1/3 Lambda B
lymphocytes. Monotypic population
is  observed  when a l l  the  B  
lymphocytes are Kappa or
Lambda.

Once monotypism has been defi-
ned, the immunological profile
of this monotypic population is
studied by determining the
Matutes score.

What is the Matutes score?

The Matutes score corresponds to an immunological
marker profile to confirm or exclude CLL in the pre-
sence of B monotypism.

Interpretation of score:

Score of 5/5 and 4/5: CLL.
Score of 3/5: atypical CLL or B lymphoma.
Scores of 0/5, 1/5 and 2/5: not CLL, but B 
lymphoma.

There are variants of the Matutes score. Some laboratories
replace, for the score calculation, CD22 by CD79b; others
calculate a 6-point score, including CD79b in the score.

Why use other markers than those in the
Matutes score?

Some markers have a prognostic value:
a positive CD38 and ZAP70 result is associated with a
poor prognosis in the case of CLL.

Some markers indicate a given B NHML: CD10 for folli-
cular lymphoma or CD43 for mantle cell lymphoma.

Some markers may have therapeutic significance. For
example, CD20 and CD52 are therapeutic targets for
Mabthera and Campath, respectively.

Some associations of markers are cha-
racteristic: cases of tricholeukocytic
leukaemia are CD103+ CD11c+ CD25+.

Membrane markers
Points

1 0
Surface immunoglobulin

(Kappa or Lambda) 
expression 

Low Moderate or
high

CD5 + -
CD22 -/low Moderate/High
CD23 + -
FMC7 - +

CLL cell

Sezary’s cell

Tricholeukocytic 

Existent des variantes, certains remplacent CD22 par CD79b, d’autres utilisent un score à 6 points 
incluant CD79b

Matutes E, et all. Leukemia. 1994 Oct;8(10):1640-5.  



Classification WHO 2016

small population, but in others associated with a lymphocytosis.4

Whereas in 2008 it was unknown whether MBL was a precursor of
CLL, we now know that MBL precedes virtually all cases of CLL/
small lymphocytic lymphoma (SLL).5 The updatedWHOwill retain
the current criteria for MBL, but will emphasize that “low-count”
MBL, defined as a PB CLL count of ,0.5 3 109/L, must be
distinguished from “high-count” MBL because low count MBL has
significant differences from CLL, an extremely limited, if any, chance
of progression, and, until new evidence is provided, does not require
routine follow-upoutside of standardmedical care.6,7 In contrast, high-
count MBL requires routine/yearly follow-up, and has very similar
phenotypic and genetic/molecular features as Rai stage 0 CLL,
although immunoglobulin heavy chain variable region (IGHV)-
mutated cases are more frequent in MBL.8 Also impacting our
diagnostic criteria, the revision will eliminate the option to diagnose
CLLwith,53109/LPBCLLcells in the absence of extramedullary

Table 1. 2016 WHO classification of mature lymphoid, histiocytic,
and dendritic neoplasms

Mature B-cell neoplasms

Chronic lymphocytic leukemia/small lymphocytic lymphoma

Monoclonal B-cell lymphocytosis*

B-cell prolymphocytic leukemia

Splenic marginal zone lymphoma

Hairy cell leukemia

Splenic B-cell lymphoma/leukemia, unclassifiable

Splenic diffuse red pulp small B-cell lymphoma

Hairy cell leukemia-variant

Lymphoplasmacytic lymphoma

Waldenström macroglobulinemia

Monoclonal gammopathy of undetermined significance (MGUS), IgM*

m heavy-chain disease

g heavy-chain disease

a heavy-chain disease

Monoclonal gammopathy of undetermined significance (MGUS), IgG/A*

Plasma cell myeloma

Solitary plasmacytoma of bone

Extraosseous plasmacytoma

Monoclonal immunoglobulin deposition diseases*

Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue

(MALT lymphoma)

Nodal marginal zone lymphoma

Pediatric nodal marginal zone lymphoma

Follicular lymphoma

In situ follicular neoplasia*

Duodenal-type follicular lymphoma*

Pediatric-type follicular lymphoma*

Large B-cell lymphoma with IRF4 rearrangement*

Primary cutaneous follicle center lymphoma

Mantle cell lymphoma

In situ mantle cell neoplasia*

Diffuse large B-cell lymphoma (DLBCL), NOS

Germinal center B-cell type*

Activated B-cell type*

T-cell/histiocyte-rich large B-cell lymphoma

Primary DLBCL of the central nervous system (CNS)

Primary cutaneous DLBCL, leg type

EBV1 DLBCL, NOS*

EBV1 mucocutaneous ulcer*

DLBCL associated with chronic inflammation

Lymphomatoid granulomatosis

Primary mediastinal (thymic) large B-cell lymphoma

Intravascular large B-cell lymphoma

ALK1 large B-cell lymphoma

Plasmablastic lymphoma

Primary effusion lymphoma

HHV81 DLBCL, NOS*

Burkitt lymphoma

Burkitt-like lymphoma with 11q aberration*

High-grade B-cell lymphoma, with MYC and BCL2 and/or BCL6 rearrangements*

High-grade B-cell lymphoma, NOS*

B-cell lymphoma, unclassifiable, with features intermediate between DLBCL and

classical Hodgkin lymphoma

Mature T and NK neoplasms

T-cell prolymphocytic leukemia

T-cell large granular lymphocytic leukemia

Chronic lymphoproliferative disorder of NK cells

Aggressive NK-cell leukemia

Systemic EBV1 T-cell lymphoma of childhood*

Hydroa vacciniforme–like lymphoproliferative disorder*

Adult T-cell leukemia/lymphoma

Extranodal NK-/T-cell lymphoma, nasal type

Enteropathy-associated T-cell lymphoma

Table 1. (continued)

Monomorphic epitheliotropic intestinal T-cell lymphoma*

Indolent T-cell lymphoproliferative disorder of the GI tract*

Hepatosplenic T-cell lymphoma

Subcutaneous panniculitis-like T-cell lymphoma

Mycosis fungoides

Sézary syndrome

Primary cutaneous CD301 T-cell lymphoproliferative disorders

Lymphomatoid papulosis

Primary cutaneous anaplastic large cell lymphoma

Primary cutaneous gd T-cell lymphoma

Primary cutaneous CD81 aggressive epidermotropic cytotoxic T-cell lymphoma

Primary cutaneous acral CD81 T-cell lymphoma*

Primary cutaneous CD41 small/medium T-cell lymphoproliferative disorder*

Peripheral T-cell lymphoma, NOS

Angioimmunoblastic T-cell lymphoma

Follicular T-cell lymphoma*

Nodal peripheral T-cell lymphoma with TFH phenotype*

Anaplastic large-cell lymphoma, ALK1

Anaplastic large-cell lymphoma, ALK2*

Breast implant–associated anaplastic large-cell lymphoma*

Hodgkin lymphoma

Nodular lymphocyte predominant Hodgkin lymphoma

Classical Hodgkin lymphoma

Nodular sclerosis classical Hodgkin lymphoma

Lymphocyte-rich classical Hodgkin lymphoma

Mixed cellularity classical Hodgkin lymphoma

Lymphocyte-depleted classical Hodgkin lymphoma

Posttransplant lymphoproliferative disorders (PTLD)

Plasmacytic hyperplasia PTLD

Infectious mononucleosis PTLD

Florid follicular hyperplasia PTLD*

Polymorphic PTLD

Monomorphic PTLD (B- and T-/NK-cell types)

Classical Hodgkin lymphoma PTLD

Histiocytic and dendritic cell neoplasms

Histiocytic sarcoma

Langerhans cell histiocytosis

Langerhans cell sarcoma

Indeterminate dendritic cell tumor

Interdigitating dendritic cell sarcoma

Follicular dendritic cell sarcoma

Fibroblastic reticular cell tumor

Disseminated juvenile xanthogranuloma

Erdheim-Chester disease*

Provisional entities are listed in italics.

*Changes from the 2008 classification.
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small population, but in others associated with a lymphocytosis.4

Whereas in 2008 it was unknown whether MBL was a precursor of
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count MBL requires routine/yearly follow-up, and has very similar
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Sézary syndrome

Primary cutaneous CD301 T-cell lymphoproliferative disorders

Lymphomatoid papulosis

Primary cutaneous anaplastic large cell lymphoma

Primary cutaneous gd T-cell lymphoma

Primary cutaneous CD81 aggressive epidermotropic cytotoxic T-cell lymphoma

Primary cutaneous acral CD81 T-cell lymphoma*

Primary cutaneous CD41 small/medium T-cell lymphoproliferative disorder*

Peripheral T-cell lymphoma, NOS

Angioimmunoblastic T-cell lymphoma

Follicular T-cell lymphoma*

Nodal peripheral T-cell lymphoma with TFH phenotype*

Anaplastic large-cell lymphoma, ALK1

Anaplastic large-cell lymphoma, ALK2*

Breast implant–associated anaplastic large-cell lymphoma*

Hodgkin lymphoma

Nodular lymphocyte predominant Hodgkin lymphoma

Classical Hodgkin lymphoma

Nodular sclerosis classical Hodgkin lymphoma

Lymphocyte-rich classical Hodgkin lymphoma

Mixed cellularity classical Hodgkin lymphoma

Lymphocyte-depleted classical Hodgkin lymphoma

Posttransplant lymphoproliferative disorders (PTLD)

Plasmacytic hyperplasia PTLD

Infectious mononucleosis PTLD

Florid follicular hyperplasia PTLD*

Polymorphic PTLD

Monomorphic PTLD (B- and T-/NK-cell types)

Classical Hodgkin lymphoma PTLD

Histiocytic and dendritic cell neoplasms

Histiocytic sarcoma

Langerhans cell histiocytosis

Langerhans cell sarcoma

Indeterminate dendritic cell tumor

Interdigitating dendritic cell sarcoma

Follicular dendritic cell sarcoma

Fibroblastic reticular cell tumor

Disseminated juvenile xanthogranuloma

Erdheim-Chester disease*

Provisional entities are listed in italics.

*Changes from the 2008 classification.

2376 SWERDLOW et al BLOOD, 19 MAY 2016 x VOLUME 127, NUMBER 20

For personal use only.on June 22, 2016. by guest  www.bloodjournal.orgFrom 

small population, but in others associated with a lymphocytosis.4

Whereas in 2008 it was unknown whether MBL was a precursor of
CLL, we now know that MBL precedes virtually all cases of CLL/
small lymphocytic lymphoma (SLL).5 The updatedWHOwill retain
the current criteria for MBL, but will emphasize that “low-count”
MBL, defined as a PB CLL count of ,0.5 3 109/L, must be
distinguished from “high-count” MBL because low count MBL has
significant differences from CLL, an extremely limited, if any, chance
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Monoclonal B-cell lymphocytosis*

B-cell prolymphocytic leukemia

Splenic marginal zone lymphoma

Hairy cell leukemia

Splenic B-cell lymphoma/leukemia, unclassifiable

Splenic diffuse red pulp small B-cell lymphoma

Hairy cell leukemia-variant

Lymphoplasmacytic lymphoma

Waldenström macroglobulinemia

Monoclonal gammopathy of undetermined significance (MGUS), IgM*

m heavy-chain disease

g heavy-chain disease

a heavy-chain disease

Monoclonal gammopathy of undetermined significance (MGUS), IgG/A*

Plasma cell myeloma

Solitary plasmacytoma of bone

Extraosseous plasmacytoma

Monoclonal immunoglobulin deposition diseases*

Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue

(MALT lymphoma)

Nodal marginal zone lymphoma

Pediatric nodal marginal zone lymphoma

Follicular lymphoma

In situ follicular neoplasia*

Duodenal-type follicular lymphoma*

Pediatric-type follicular lymphoma*

Large B-cell lymphoma with IRF4 rearrangement*

Primary cutaneous follicle center lymphoma

Mantle cell lymphoma

In situ mantle cell neoplasia*

Diffuse large B-cell lymphoma (DLBCL), NOS

Germinal center B-cell type*

Activated B-cell type*

T-cell/histiocyte-rich large B-cell lymphoma

Primary DLBCL of the central nervous system (CNS)

Primary cutaneous DLBCL, leg type

EBV1 DLBCL, NOS*

EBV1 mucocutaneous ulcer*

DLBCL associated with chronic inflammation

Lymphomatoid granulomatosis

Primary mediastinal (thymic) large B-cell lymphoma

Intravascular large B-cell lymphoma

ALK1 large B-cell lymphoma

Plasmablastic lymphoma

Primary effusion lymphoma

HHV81 DLBCL, NOS*

Burkitt lymphoma

Burkitt-like lymphoma with 11q aberration*

High-grade B-cell lymphoma, with MYC and BCL2 and/or BCL6 rearrangements*

High-grade B-cell lymphoma, NOS*

B-cell lymphoma, unclassifiable, with features intermediate between DLBCL and

classical Hodgkin lymphoma

Mature T and NK neoplasms

T-cell prolymphocytic leukemia

T-cell large granular lymphocytic leukemia

Chronic lymphoproliferative disorder of NK cells

Aggressive NK-cell leukemia

Systemic EBV1 T-cell lymphoma of childhood*

Hydroa vacciniforme–like lymphoproliferative disorder*

Adult T-cell leukemia/lymphoma

Extranodal NK-/T-cell lymphoma, nasal type

Enteropathy-associated T-cell lymphoma

Table 1. (continued)

Monomorphic epitheliotropic intestinal T-cell lymphoma*

Indolent T-cell lymphoproliferative disorder of the GI tract*

Hepatosplenic T-cell lymphoma

Subcutaneous panniculitis-like T-cell lymphoma

Mycosis fungoides

Sézary syndrome

Primary cutaneous CD301 T-cell lymphoproliferative disorders

Lymphomatoid papulosis

Primary cutaneous anaplastic large cell lymphoma

Primary cutaneous gd T-cell lymphoma

Primary cutaneous CD81 aggressive epidermotropic cytotoxic T-cell lymphoma

Primary cutaneous acral CD81 T-cell lymphoma*

Primary cutaneous CD41 small/medium T-cell lymphoproliferative disorder*

Peripheral T-cell lymphoma, NOS

Angioimmunoblastic T-cell lymphoma

Follicular T-cell lymphoma*

Nodal peripheral T-cell lymphoma with TFH phenotype*

Anaplastic large-cell lymphoma, ALK1

Anaplastic large-cell lymphoma, ALK2*

Breast implant–associated anaplastic large-cell lymphoma*

Hodgkin lymphoma

Nodular lymphocyte predominant Hodgkin lymphoma

Classical Hodgkin lymphoma

Nodular sclerosis classical Hodgkin lymphoma

Lymphocyte-rich classical Hodgkin lymphoma

Mixed cellularity classical Hodgkin lymphoma

Lymphocyte-depleted classical Hodgkin lymphoma

Posttransplant lymphoproliferative disorders (PTLD)

Plasmacytic hyperplasia PTLD

Infectious mononucleosis PTLD

Florid follicular hyperplasia PTLD*

Polymorphic PTLD

Monomorphic PTLD (B- and T-/NK-cell types)

Classical Hodgkin lymphoma PTLD

Histiocytic and dendritic cell neoplasms

Histiocytic sarcoma

Langerhans cell histiocytosis

Langerhans cell sarcoma

Indeterminate dendritic cell tumor

Interdigitating dendritic cell sarcoma

Follicular dendritic cell sarcoma

Fibroblastic reticular cell tumor

Disseminated juvenile xanthogranuloma

Erdheim-Chester disease*

Provisional entities are listed in italics.

*Changes from the 2008 classification.
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small population, but in others associated with a lymphocytosis.4

Whereas in 2008 it was unknown whether MBL was a precursor of
CLL, we now know that MBL precedes virtually all cases of CLL/
small lymphocytic lymphoma (SLL).5 The updatedWHOwill retain
the current criteria for MBL, but will emphasize that “low-count”
MBL, defined as a PB CLL count of ,0.5 3 109/L, must be
distinguished from “high-count” MBL because low count MBL has
significant differences from CLL, an extremely limited, if any, chance
of progression, and, until new evidence is provided, does not require
routine follow-upoutside of standardmedical care.6,7 In contrast, high-
count MBL requires routine/yearly follow-up, and has very similar
phenotypic and genetic/molecular features as Rai stage 0 CLL,
although immunoglobulin heavy chain variable region (IGHV)-
mutated cases are more frequent in MBL.8 Also impacting our
diagnostic criteria, the revision will eliminate the option to diagnose
CLLwith,53109/LPBCLLcells in the absence of extramedullary

Table 1. 2016 WHO classification of mature lymphoid, histiocytic,
and dendritic neoplasms

Mature B-cell neoplasms

Chronic lymphocytic leukemia/small lymphocytic lymphoma

Monoclonal B-cell lymphocytosis*

B-cell prolymphocytic leukemia

Splenic marginal zone lymphoma

Hairy cell leukemia

Splenic B-cell lymphoma/leukemia, unclassifiable

Splenic diffuse red pulp small B-cell lymphoma

Hairy cell leukemia-variant

Lymphoplasmacytic lymphoma

Waldenström macroglobulinemia

Monoclonal gammopathy of undetermined significance (MGUS), IgM*

m heavy-chain disease

g heavy-chain disease

a heavy-chain disease

Monoclonal gammopathy of undetermined significance (MGUS), IgG/A*

Plasma cell myeloma

Solitary plasmacytoma of bone

Extraosseous plasmacytoma

Monoclonal immunoglobulin deposition diseases*

Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue

(MALT lymphoma)

Nodal marginal zone lymphoma

Pediatric nodal marginal zone lymphoma

Follicular lymphoma

In situ follicular neoplasia*

Duodenal-type follicular lymphoma*

Pediatric-type follicular lymphoma*

Large B-cell lymphoma with IRF4 rearrangement*

Primary cutaneous follicle center lymphoma

Mantle cell lymphoma

In situ mantle cell neoplasia*

Diffuse large B-cell lymphoma (DLBCL), NOS

Germinal center B-cell type*

Activated B-cell type*

T-cell/histiocyte-rich large B-cell lymphoma

Primary DLBCL of the central nervous system (CNS)

Primary cutaneous DLBCL, leg type

EBV1 DLBCL, NOS*

EBV1 mucocutaneous ulcer*

DLBCL associated with chronic inflammation

Lymphomatoid granulomatosis

Primary mediastinal (thymic) large B-cell lymphoma

Intravascular large B-cell lymphoma

ALK1 large B-cell lymphoma

Plasmablastic lymphoma

Primary effusion lymphoma

HHV81 DLBCL, NOS*

Burkitt lymphoma

Burkitt-like lymphoma with 11q aberration*

High-grade B-cell lymphoma, with MYC and BCL2 and/or BCL6 rearrangements*

High-grade B-cell lymphoma, NOS*

B-cell lymphoma, unclassifiable, with features intermediate between DLBCL and

classical Hodgkin lymphoma

Mature T and NK neoplasms

T-cell prolymphocytic leukemia

T-cell large granular lymphocytic leukemia

Chronic lymphoproliferative disorder of NK cells

Aggressive NK-cell leukemia

Systemic EBV1 T-cell lymphoma of childhood*

Hydroa vacciniforme–like lymphoproliferative disorder*

Adult T-cell leukemia/lymphoma

Extranodal NK-/T-cell lymphoma, nasal type

Enteropathy-associated T-cell lymphoma

Table 1. (continued)

Monomorphic epitheliotropic intestinal T-cell lymphoma*

Indolent T-cell lymphoproliferative disorder of the GI tract*

Hepatosplenic T-cell lymphoma

Subcutaneous panniculitis-like T-cell lymphoma

Mycosis fungoides

Sézary syndrome

Primary cutaneous CD301 T-cell lymphoproliferative disorders

Lymphomatoid papulosis

Primary cutaneous anaplastic large cell lymphoma

Primary cutaneous gd T-cell lymphoma

Primary cutaneous CD81 aggressive epidermotropic cytotoxic T-cell lymphoma

Primary cutaneous acral CD81 T-cell lymphoma*

Primary cutaneous CD41 small/medium T-cell lymphoproliferative disorder*

Peripheral T-cell lymphoma, NOS

Angioimmunoblastic T-cell lymphoma

Follicular T-cell lymphoma*

Nodal peripheral T-cell lymphoma with TFH phenotype*

Anaplastic large-cell lymphoma, ALK1

Anaplastic large-cell lymphoma, ALK2*

Breast implant–associated anaplastic large-cell lymphoma*

Hodgkin lymphoma

Nodular lymphocyte predominant Hodgkin lymphoma

Classical Hodgkin lymphoma

Nodular sclerosis classical Hodgkin lymphoma

Lymphocyte-rich classical Hodgkin lymphoma

Mixed cellularity classical Hodgkin lymphoma

Lymphocyte-depleted classical Hodgkin lymphoma

Posttransplant lymphoproliferative disorders (PTLD)

Plasmacytic hyperplasia PTLD

Infectious mononucleosis PTLD

Florid follicular hyperplasia PTLD*

Polymorphic PTLD

Monomorphic PTLD (B- and T-/NK-cell types)

Classical Hodgkin lymphoma PTLD

Histiocytic and dendritic cell neoplasms

Histiocytic sarcoma

Langerhans cell histiocytosis

Langerhans cell sarcoma

Indeterminate dendritic cell tumor

Interdigitating dendritic cell sarcoma

Follicular dendritic cell sarcoma

Fibroblastic reticular cell tumor

Disseminated juvenile xanthogranuloma

Erdheim-Chester disease*

Provisional entities are listed in italics.

*Changes from the 2008 classification.
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small population, but in others associated with a lymphocytosis.4

Whereas in 2008 it was unknown whether MBL was a precursor of
CLL, we now know that MBL precedes virtually all cases of CLL/
small lymphocytic lymphoma (SLL).5 The updatedWHOwill retain
the current criteria for MBL, but will emphasize that “low-count”
MBL, defined as a PB CLL count of ,0.5 3 109/L, must be
distinguished from “high-count” MBL because low count MBL has
significant differences from CLL, an extremely limited, if any, chance
of progression, and, until new evidence is provided, does not require
routine follow-upoutside of standardmedical care.6,7 In contrast, high-
count MBL requires routine/yearly follow-up, and has very similar
phenotypic and genetic/molecular features as Rai stage 0 CLL,
although immunoglobulin heavy chain variable region (IGHV)-
mutated cases are more frequent in MBL.8 Also impacting our
diagnostic criteria, the revision will eliminate the option to diagnose
CLLwith,53109/LPBCLLcells in the absence of extramedullary

Table 1. 2016 WHO classification of mature lymphoid, histiocytic,
and dendritic neoplasms

Mature B-cell neoplasms

Chronic lymphocytic leukemia/small lymphocytic lymphoma

Monoclonal B-cell lymphocytosis*

B-cell prolymphocytic leukemia

Splenic marginal zone lymphoma

Hairy cell leukemia

Splenic B-cell lymphoma/leukemia, unclassifiable

Splenic diffuse red pulp small B-cell lymphoma

Hairy cell leukemia-variant

Lymphoplasmacytic lymphoma

Waldenström macroglobulinemia

Monoclonal gammopathy of undetermined significance (MGUS), IgM*

m heavy-chain disease

g heavy-chain disease

a heavy-chain disease

Monoclonal gammopathy of undetermined significance (MGUS), IgG/A*

Plasma cell myeloma

Solitary plasmacytoma of bone

Extraosseous plasmacytoma

Monoclonal immunoglobulin deposition diseases*

Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue

(MALT lymphoma)

Nodal marginal zone lymphoma

Pediatric nodal marginal zone lymphoma

Follicular lymphoma

In situ follicular neoplasia*

Duodenal-type follicular lymphoma*

Pediatric-type follicular lymphoma*

Large B-cell lymphoma with IRF4 rearrangement*

Primary cutaneous follicle center lymphoma

Mantle cell lymphoma

In situ mantle cell neoplasia*

Diffuse large B-cell lymphoma (DLBCL), NOS

Germinal center B-cell type*

Activated B-cell type*

T-cell/histiocyte-rich large B-cell lymphoma

Primary DLBCL of the central nervous system (CNS)

Primary cutaneous DLBCL, leg type

EBV1 DLBCL, NOS*

EBV1 mucocutaneous ulcer*

DLBCL associated with chronic inflammation

Lymphomatoid granulomatosis

Primary mediastinal (thymic) large B-cell lymphoma

Intravascular large B-cell lymphoma

ALK1 large B-cell lymphoma

Plasmablastic lymphoma

Primary effusion lymphoma

HHV81 DLBCL, NOS*

Burkitt lymphoma

Burkitt-like lymphoma with 11q aberration*

High-grade B-cell lymphoma, with MYC and BCL2 and/or BCL6 rearrangements*

High-grade B-cell lymphoma, NOS*

B-cell lymphoma, unclassifiable, with features intermediate between DLBCL and

classical Hodgkin lymphoma

Mature T and NK neoplasms

T-cell prolymphocytic leukemia

T-cell large granular lymphocytic leukemia

Chronic lymphoproliferative disorder of NK cells

Aggressive NK-cell leukemia

Systemic EBV1 T-cell lymphoma of childhood*

Hydroa vacciniforme–like lymphoproliferative disorder*

Adult T-cell leukemia/lymphoma

Extranodal NK-/T-cell lymphoma, nasal type

Enteropathy-associated T-cell lymphoma

Table 1. (continued)

Monomorphic epitheliotropic intestinal T-cell lymphoma*

Indolent T-cell lymphoproliferative disorder of the GI tract*

Hepatosplenic T-cell lymphoma

Subcutaneous panniculitis-like T-cell lymphoma

Mycosis fungoides

Sézary syndrome

Primary cutaneous CD301 T-cell lymphoproliferative disorders

Lymphomatoid papulosis

Primary cutaneous anaplastic large cell lymphoma

Primary cutaneous gd T-cell lymphoma

Primary cutaneous CD81 aggressive epidermotropic cytotoxic T-cell lymphoma

Primary cutaneous acral CD81 T-cell lymphoma*

Primary cutaneous CD41 small/medium T-cell lymphoproliferative disorder*

Peripheral T-cell lymphoma, NOS

Angioimmunoblastic T-cell lymphoma

Follicular T-cell lymphoma*

Nodal peripheral T-cell lymphoma with TFH phenotype*

Anaplastic large-cell lymphoma, ALK1

Anaplastic large-cell lymphoma, ALK2*

Breast implant–associated anaplastic large-cell lymphoma*

Hodgkin lymphoma

Nodular lymphocyte predominant Hodgkin lymphoma

Classical Hodgkin lymphoma

Nodular sclerosis classical Hodgkin lymphoma

Lymphocyte-rich classical Hodgkin lymphoma

Mixed cellularity classical Hodgkin lymphoma

Lymphocyte-depleted classical Hodgkin lymphoma

Posttransplant lymphoproliferative disorders (PTLD)

Plasmacytic hyperplasia PTLD

Infectious mononucleosis PTLD

Florid follicular hyperplasia PTLD*

Polymorphic PTLD

Monomorphic PTLD (B- and T-/NK-cell types)

Classical Hodgkin lymphoma PTLD

Histiocytic and dendritic cell neoplasms

Histiocytic sarcoma

Langerhans cell histiocytosis

Langerhans cell sarcoma

Indeterminate dendritic cell tumor

Interdigitating dendritic cell sarcoma

Follicular dendritic cell sarcoma

Fibroblastic reticular cell tumor

Disseminated juvenile xanthogranuloma

Erdheim-Chester disease*

Provisional entities are listed in italics.

*Changes from the 2008 classification.
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small population, but in others associated with a lymphocytosis.4

Whereas in 2008 it was unknown whether MBL was a precursor of
CLL, we now know that MBL precedes virtually all cases of CLL/
small lymphocytic lymphoma (SLL).5 The updatedWHOwill retain
the current criteria for MBL, but will emphasize that “low-count”
MBL, defined as a PB CLL count of ,0.5 3 109/L, must be
distinguished from “high-count” MBL because low count MBL has
significant differences from CLL, an extremely limited, if any, chance
of progression, and, until new evidence is provided, does not require
routine follow-upoutside of standardmedical care.6,7 In contrast, high-
count MBL requires routine/yearly follow-up, and has very similar
phenotypic and genetic/molecular features as Rai stage 0 CLL,
although immunoglobulin heavy chain variable region (IGHV)-
mutated cases are more frequent in MBL.8 Also impacting our
diagnostic criteria, the revision will eliminate the option to diagnose
CLLwith,53109/LPBCLLcells in the absence of extramedullary

Table 1. 2016 WHO classification of mature lymphoid, histiocytic,
and dendritic neoplasms

Mature B-cell neoplasms

Chronic lymphocytic leukemia/small lymphocytic lymphoma

Monoclonal B-cell lymphocytosis*

B-cell prolymphocytic leukemia

Splenic marginal zone lymphoma

Hairy cell leukemia

Splenic B-cell lymphoma/leukemia, unclassifiable

Splenic diffuse red pulp small B-cell lymphoma

Hairy cell leukemia-variant

Lymphoplasmacytic lymphoma

Waldenström macroglobulinemia

Monoclonal gammopathy of undetermined significance (MGUS), IgM*

m heavy-chain disease

g heavy-chain disease

a heavy-chain disease

Monoclonal gammopathy of undetermined significance (MGUS), IgG/A*

Plasma cell myeloma

Solitary plasmacytoma of bone

Extraosseous plasmacytoma

Monoclonal immunoglobulin deposition diseases*

Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue

(MALT lymphoma)

Nodal marginal zone lymphoma

Pediatric nodal marginal zone lymphoma

Follicular lymphoma

In situ follicular neoplasia*

Duodenal-type follicular lymphoma*

Pediatric-type follicular lymphoma*

Large B-cell lymphoma with IRF4 rearrangement*

Primary cutaneous follicle center lymphoma

Mantle cell lymphoma

In situ mantle cell neoplasia*

Diffuse large B-cell lymphoma (DLBCL), NOS

Germinal center B-cell type*

Activated B-cell type*

T-cell/histiocyte-rich large B-cell lymphoma

Primary DLBCL of the central nervous system (CNS)

Primary cutaneous DLBCL, leg type

EBV1 DLBCL, NOS*

EBV1 mucocutaneous ulcer*

DLBCL associated with chronic inflammation

Lymphomatoid granulomatosis

Primary mediastinal (thymic) large B-cell lymphoma

Intravascular large B-cell lymphoma

ALK1 large B-cell lymphoma

Plasmablastic lymphoma

Primary effusion lymphoma

HHV81 DLBCL, NOS*

Burkitt lymphoma

Burkitt-like lymphoma with 11q aberration*

High-grade B-cell lymphoma, with MYC and BCL2 and/or BCL6 rearrangements*

High-grade B-cell lymphoma, NOS*

B-cell lymphoma, unclassifiable, with features intermediate between DLBCL and

classical Hodgkin lymphoma

Mature T and NK neoplasms

T-cell prolymphocytic leukemia

T-cell large granular lymphocytic leukemia

Chronic lymphoproliferative disorder of NK cells

Aggressive NK-cell leukemia

Systemic EBV1 T-cell lymphoma of childhood*

Hydroa vacciniforme–like lymphoproliferative disorder*

Adult T-cell leukemia/lymphoma

Extranodal NK-/T-cell lymphoma, nasal type

Enteropathy-associated T-cell lymphoma

Table 1. (continued)

Monomorphic epitheliotropic intestinal T-cell lymphoma*

Indolent T-cell lymphoproliferative disorder of the GI tract*

Hepatosplenic T-cell lymphoma

Subcutaneous panniculitis-like T-cell lymphoma

Mycosis fungoides

Sézary syndrome

Primary cutaneous CD301 T-cell lymphoproliferative disorders

Lymphomatoid papulosis

Primary cutaneous anaplastic large cell lymphoma

Primary cutaneous gd T-cell lymphoma

Primary cutaneous CD81 aggressive epidermotropic cytotoxic T-cell lymphoma

Primary cutaneous acral CD81 T-cell lymphoma*

Primary cutaneous CD41 small/medium T-cell lymphoproliferative disorder*

Peripheral T-cell lymphoma, NOS

Angioimmunoblastic T-cell lymphoma

Follicular T-cell lymphoma*

Nodal peripheral T-cell lymphoma with TFH phenotype*

Anaplastic large-cell lymphoma, ALK1

Anaplastic large-cell lymphoma, ALK2*

Breast implant–associated anaplastic large-cell lymphoma*

Hodgkin lymphoma

Nodular lymphocyte predominant Hodgkin lymphoma

Classical Hodgkin lymphoma

Nodular sclerosis classical Hodgkin lymphoma

Lymphocyte-rich classical Hodgkin lymphoma

Mixed cellularity classical Hodgkin lymphoma

Lymphocyte-depleted classical Hodgkin lymphoma

Posttransplant lymphoproliferative disorders (PTLD)

Plasmacytic hyperplasia PTLD

Infectious mononucleosis PTLD

Florid follicular hyperplasia PTLD*

Polymorphic PTLD

Monomorphic PTLD (B- and T-/NK-cell types)

Classical Hodgkin lymphoma PTLD

Histiocytic and dendritic cell neoplasms

Histiocytic sarcoma

Langerhans cell histiocytosis

Langerhans cell sarcoma

Indeterminate dendritic cell tumor

Interdigitating dendritic cell sarcoma

Follicular dendritic cell sarcoma

Fibroblastic reticular cell tumor

Disseminated juvenile xanthogranuloma

Erdheim-Chester disease*

Provisional entities are listed in italics.

*Changes from the 2008 classification.
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« MLUS » ou MBL
• présence d’une lymphocytose B monoclonale avec 

lymphocytose totale < 5000/mm3 et absence de critères 
pour lymphome (pas d’adénopathies, ni splénomégalie, ni 
cytopénies) 

• chez 4 à 5% des adultes ! et incidence en augmentation 
avec l’âge 

• suivi annuel recommandé vu risque d’évolutive vers LLC 1 
à 2% par an 

• WHO 2016 :« low count MBL » < 0,5 G/L : pas de suivi 
nécessaire vs « high count MBL



Exemple : leucémie 
lymphoïde chronique



Définitions





Stadification « pronostique »

CSLL-B 
 1 OF 2

CLL STAGING SYSTEMS

aThis research was originally published in Blood. Rai KR, Sawitsky A, Cronkite EP, Chanana AD, Levy RN, Pasternack BS. Clinical staging of chronic lymphocytic 
leukemia. Blood 1975;46(2):219-234. (c) The American Society of Hematology.

bFrom: Binet JL, Auquier A, Dighiero G, et al. A new prognostic classification of chronic lymphocytic leukemia derived from a multivariate survival analysis. Cancer 
1981;48:198-206.

cImmune-mediated cytopenias are not the basis for these stage definitions.

Rai Systema Binet Systemb

Stage Description Modified 
Risk Status

0
Lymphocytosis, lymphocytes in  
blood >5 x 109/L clonal B-cells and 
>40% lymphocytes in the bone marrow

Low

I Stage 0 with enlarged node(s) Intermediate

II Stage 0–I with splenomegaly, 
hepatomegaly, or both Intermediate

IIIc Stage 0–II with hemoglobin <11.0 g/dL 
or hematocrit <33% High

IVc Stage 0–III with platelets <100,000/mcL High

Stage Description

A
Hemoglobin ≥10 g/dL and 
Platelets ≥100,000/mm3 and  
<3 enlarged areas

B
Hemoglobin ≥10 g/dL and 
Platelets ≥100,000/mm3 and  
≥3 enlarged areas

Cc
Hemoglobin <10 g/dL and/or 
Platelets <100,000/mm3 and  
any number of enlarged areas
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Evaluation pronostique : 
recommandations

CSLL-A

aThis table provides useful prognostic information relative to the time to progression, where therapy is required, and survival. The presence of del(11q) and/or del(17p) 
are associated with short progression-free survival with chemotherapy and chemoimmunotherapy approaches. 

bIGHV rearrangements involving VH3-21 carry a poor prognosis even if mutated. TP53 mutation status also provides additional prognostic information to FISH.
cIGHV mutation status is preferred over flow cytometry. Flow cytometry markers may be surrogate markers for IGHV mutation status. If not available, determination of 

CD38, CD49d, and ZAP-70 expression by flow cytometry may be used as a surrogate for IGHV mutation status. Evaluation of these markers can be challenging and is 
not recommended outside the setting of a clinical trial.

dFormal studies identifying the percentage of abnormal cells identified by FISH are ongoing, although populations less than 10% appear to not have the clinical impact 
as noted in the table.

eComplex karyotype is based on results of conventional karyotyping of stimulated CLL cells.

PROGNOSTIC INFORMATION FOR CLL/SLLa

TP53 and Immunoglobulin Heavy-Chain Variable (IGHV) Region Gene Mutation and Surrogates by Flow Cytometry

Interphase Cytogenetics (FISH)d Complex karyotypee

Unfavorable Neutral Favorable

del(11q)
del(17p)

Normal
+12

del(13q) (as a  
sole abnormality)

Unfavorable

≥3 unrelated chromosome 
abnormalities in more 
than one cell on karyotype

Favorable Unfavorable

DNA sequencingb

TP53 Wild-type Mutated

IGHV >2% mutation ≤2% mutation

Flow Cytometryc

CD38 <30% ≥30%

Zap 70 <20% ≥20%

CD49d <30% ≥30%
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En 2018?

CSLL-3

h
See Supportive Care for Patients with CLL/SLL (CSLL-C).

i
See Rai and Binet Classification Systems (CSLL-B 1 of 2) and Lugano Modification 
of Ann Arbor Staging System (CSLL-B 2 of 2).

j
The dose is delivered in 1.5–2.0 Gy/fraction. See NCCN Guidelines for B-Cell 

Lymphomas, Principles of Radiation Therapy for additional details. 

k
Absolute lymphocyte count alone is not an indication for treatment unless above 

200–300 x 10
9
/L or symptoms related to leukostasis.

l
Given incurability with conventional therapy, consider including clinical trial as first-

line therapy.

m
Platelet counts >100,000 cells/mm

3
 are typically not associated with clinical 

risk.

n
Select patients with mild, stable cytopenia (ANC <1000/µL, Hgb <11 g/dL, or 

platelet <100,000/µL) may continue to be followed with observation.

o
Re-evaluation of FISH [t(11;14); t(11q;v); +12; del(11q); del(13q); del(17p)] 

and TP53 mutation status is necessary prior to initiation of treatment. 

PRESENTATIONh

SLL/Localized
(Luganoi

Stage I)

CLL 
(Rai Stagesi 
0-IV) 
or 
SLL 
(Luganoi 
Stages II-IV)

Locoregional RT
(24–30 Gy)j 
(if indicated)

Observe

SLL

CLL
Rai Low (0)  
and 
Intermediate 
(I-II) riski

CLL 
Rai High 
(III-IV) riski

Histologic transformation or 
Histologic progression of CLL

Evaluate for indications for 
treatment:k
• Eligible for clinical triall
• Significant disease-related 

symptoms:
�Fatigue (severe)
�Night sweats
�Weight loss
�Fever without infection

• Threatened end-organ function
• Progressive bulky disease 

(spleen >6 cm below costal 
margin, lymph nodes >10 cm)

• Progressive anemia
• Progressive thrombocytopeniam

Progressive cytopenian

No 
indication

Indication 
present

• Re-evaluateo

�FISH
�TP53 

mutation 
status
�Karyotype

• Imaging as 
appropriate

CLL/SLL Without 
Deletion of 17p/TP53 
Mutation (See CSLL-4)

CLL/SLL With Deletion 
of 17p/TP53 Mutation  
(See CSLL-6)

Consider prophylaxis for tumor 
lysis syndrome (See CSLL-C)

See monoclonal antibody and 
viral reactivation (CSLL-C)
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Classification WHO 2016

small population, but in others associated with a lymphocytosis.4

Whereas in 2008 it was unknown whether MBL was a precursor of
CLL, we now know that MBL precedes virtually all cases of CLL/
small lymphocytic lymphoma (SLL).5 The updatedWHOwill retain
the current criteria for MBL, but will emphasize that “low-count”
MBL, defined as a PB CLL count of ,0.5 3 109/L, must be
distinguished from “high-count” MBL because low count MBL has
significant differences from CLL, an extremely limited, if any, chance
of progression, and, until new evidence is provided, does not require
routine follow-upoutside of standardmedical care.6,7 In contrast, high-
count MBL requires routine/yearly follow-up, and has very similar
phenotypic and genetic/molecular features as Rai stage 0 CLL,
although immunoglobulin heavy chain variable region (IGHV)-
mutated cases are more frequent in MBL.8 Also impacting our
diagnostic criteria, the revision will eliminate the option to diagnose
CLLwith,53109/LPBCLLcells in the absence of extramedullary

Table 1. 2016 WHO classification of mature lymphoid, histiocytic,
and dendritic neoplasms

Mature B-cell neoplasms

Chronic lymphocytic leukemia/small lymphocytic lymphoma

Monoclonal B-cell lymphocytosis*

B-cell prolymphocytic leukemia

Splenic marginal zone lymphoma

Hairy cell leukemia

Splenic B-cell lymphoma/leukemia, unclassifiable

Splenic diffuse red pulp small B-cell lymphoma

Hairy cell leukemia-variant

Lymphoplasmacytic lymphoma

Waldenström macroglobulinemia

Monoclonal gammopathy of undetermined significance (MGUS), IgM*

m heavy-chain disease

g heavy-chain disease

a heavy-chain disease

Monoclonal gammopathy of undetermined significance (MGUS), IgG/A*

Plasma cell myeloma

Solitary plasmacytoma of bone

Extraosseous plasmacytoma

Monoclonal immunoglobulin deposition diseases*

Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue

(MALT lymphoma)

Nodal marginal zone lymphoma

Pediatric nodal marginal zone lymphoma

Follicular lymphoma

In situ follicular neoplasia*

Duodenal-type follicular lymphoma*

Pediatric-type follicular lymphoma*

Large B-cell lymphoma with IRF4 rearrangement*

Primary cutaneous follicle center lymphoma

Mantle cell lymphoma

In situ mantle cell neoplasia*

Diffuse large B-cell lymphoma (DLBCL), NOS

Germinal center B-cell type*

Activated B-cell type*

T-cell/histiocyte-rich large B-cell lymphoma

Primary DLBCL of the central nervous system (CNS)

Primary cutaneous DLBCL, leg type

EBV1 DLBCL, NOS*

EBV1 mucocutaneous ulcer*

DLBCL associated with chronic inflammation

Lymphomatoid granulomatosis

Primary mediastinal (thymic) large B-cell lymphoma

Intravascular large B-cell lymphoma

ALK1 large B-cell lymphoma

Plasmablastic lymphoma

Primary effusion lymphoma

HHV81 DLBCL, NOS*

Burkitt lymphoma

Burkitt-like lymphoma with 11q aberration*

High-grade B-cell lymphoma, with MYC and BCL2 and/or BCL6 rearrangements*

High-grade B-cell lymphoma, NOS*

B-cell lymphoma, unclassifiable, with features intermediate between DLBCL and

classical Hodgkin lymphoma

Mature T and NK neoplasms

T-cell prolymphocytic leukemia

T-cell large granular lymphocytic leukemia

Chronic lymphoproliferative disorder of NK cells

Aggressive NK-cell leukemia

Systemic EBV1 T-cell lymphoma of childhood*

Hydroa vacciniforme–like lymphoproliferative disorder*

Adult T-cell leukemia/lymphoma

Extranodal NK-/T-cell lymphoma, nasal type

Enteropathy-associated T-cell lymphoma

Table 1. (continued)

Monomorphic epitheliotropic intestinal T-cell lymphoma*

Indolent T-cell lymphoproliferative disorder of the GI tract*

Hepatosplenic T-cell lymphoma

Subcutaneous panniculitis-like T-cell lymphoma

Mycosis fungoides

Sézary syndrome

Primary cutaneous CD301 T-cell lymphoproliferative disorders

Lymphomatoid papulosis

Primary cutaneous anaplastic large cell lymphoma

Primary cutaneous gd T-cell lymphoma

Primary cutaneous CD81 aggressive epidermotropic cytotoxic T-cell lymphoma

Primary cutaneous acral CD81 T-cell lymphoma*

Primary cutaneous CD41 small/medium T-cell lymphoproliferative disorder*

Peripheral T-cell lymphoma, NOS

Angioimmunoblastic T-cell lymphoma

Follicular T-cell lymphoma*

Nodal peripheral T-cell lymphoma with TFH phenotype*

Anaplastic large-cell lymphoma, ALK1

Anaplastic large-cell lymphoma, ALK2*

Breast implant–associated anaplastic large-cell lymphoma*

Hodgkin lymphoma

Nodular lymphocyte predominant Hodgkin lymphoma

Classical Hodgkin lymphoma

Nodular sclerosis classical Hodgkin lymphoma

Lymphocyte-rich classical Hodgkin lymphoma

Mixed cellularity classical Hodgkin lymphoma

Lymphocyte-depleted classical Hodgkin lymphoma

Posttransplant lymphoproliferative disorders (PTLD)

Plasmacytic hyperplasia PTLD

Infectious mononucleosis PTLD

Florid follicular hyperplasia PTLD*

Polymorphic PTLD

Monomorphic PTLD (B- and T-/NK-cell types)

Classical Hodgkin lymphoma PTLD

Histiocytic and dendritic cell neoplasms

Histiocytic sarcoma

Langerhans cell histiocytosis

Langerhans cell sarcoma

Indeterminate dendritic cell tumor

Interdigitating dendritic cell sarcoma

Follicular dendritic cell sarcoma

Fibroblastic reticular cell tumor

Disseminated juvenile xanthogranuloma

Erdheim-Chester disease*

Provisional entities are listed in italics.

*Changes from the 2008 classification.
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small population, but in others associated with a lymphocytosis.4

Whereas in 2008 it was unknown whether MBL was a precursor of
CLL, we now know that MBL precedes virtually all cases of CLL/
small lymphocytic lymphoma (SLL).5 The updatedWHOwill retain
the current criteria for MBL, but will emphasize that “low-count”
MBL, defined as a PB CLL count of ,0.5 3 109/L, must be
distinguished from “high-count” MBL because low count MBL has
significant differences from CLL, an extremely limited, if any, chance
of progression, and, until new evidence is provided, does not require
routine follow-upoutside of standardmedical care.6,7 In contrast, high-
count MBL requires routine/yearly follow-up, and has very similar
phenotypic and genetic/molecular features as Rai stage 0 CLL,
although immunoglobulin heavy chain variable region (IGHV)-
mutated cases are more frequent in MBL.8 Also impacting our
diagnostic criteria, the revision will eliminate the option to diagnose
CLLwith,53109/LPBCLLcells in the absence of extramedullary

Table 1. 2016 WHO classification of mature lymphoid, histiocytic,
and dendritic neoplasms

Mature B-cell neoplasms

Chronic lymphocytic leukemia/small lymphocytic lymphoma

Monoclonal B-cell lymphocytosis*

B-cell prolymphocytic leukemia

Splenic marginal zone lymphoma

Hairy cell leukemia

Splenic B-cell lymphoma/leukemia, unclassifiable

Splenic diffuse red pulp small B-cell lymphoma

Hairy cell leukemia-variant

Lymphoplasmacytic lymphoma

Waldenström macroglobulinemia

Monoclonal gammopathy of undetermined significance (MGUS), IgM*

m heavy-chain disease

g heavy-chain disease

a heavy-chain disease

Monoclonal gammopathy of undetermined significance (MGUS), IgG/A*

Plasma cell myeloma

Solitary plasmacytoma of bone

Extraosseous plasmacytoma

Monoclonal immunoglobulin deposition diseases*

Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue

(MALT lymphoma)

Nodal marginal zone lymphoma

Pediatric nodal marginal zone lymphoma

Follicular lymphoma

In situ follicular neoplasia*

Duodenal-type follicular lymphoma*

Pediatric-type follicular lymphoma*

Large B-cell lymphoma with IRF4 rearrangement*

Primary cutaneous follicle center lymphoma

Mantle cell lymphoma

In situ mantle cell neoplasia*

Diffuse large B-cell lymphoma (DLBCL), NOS

Germinal center B-cell type*

Activated B-cell type*

T-cell/histiocyte-rich large B-cell lymphoma

Primary DLBCL of the central nervous system (CNS)

Primary cutaneous DLBCL, leg type

EBV1 DLBCL, NOS*

EBV1 mucocutaneous ulcer*

DLBCL associated with chronic inflammation

Lymphomatoid granulomatosis

Primary mediastinal (thymic) large B-cell lymphoma

Intravascular large B-cell lymphoma

ALK1 large B-cell lymphoma

Plasmablastic lymphoma

Primary effusion lymphoma

HHV81 DLBCL, NOS*

Burkitt lymphoma

Burkitt-like lymphoma with 11q aberration*

High-grade B-cell lymphoma, with MYC and BCL2 and/or BCL6 rearrangements*

High-grade B-cell lymphoma, NOS*

B-cell lymphoma, unclassifiable, with features intermediate between DLBCL and

classical Hodgkin lymphoma

Mature T and NK neoplasms

T-cell prolymphocytic leukemia

T-cell large granular lymphocytic leukemia

Chronic lymphoproliferative disorder of NK cells

Aggressive NK-cell leukemia

Systemic EBV1 T-cell lymphoma of childhood*

Hydroa vacciniforme–like lymphoproliferative disorder*

Adult T-cell leukemia/lymphoma

Extranodal NK-/T-cell lymphoma, nasal type

Enteropathy-associated T-cell lymphoma

Table 1. (continued)

Monomorphic epitheliotropic intestinal T-cell lymphoma*

Indolent T-cell lymphoproliferative disorder of the GI tract*

Hepatosplenic T-cell lymphoma

Subcutaneous panniculitis-like T-cell lymphoma

Mycosis fungoides

Sézary syndrome

Primary cutaneous CD301 T-cell lymphoproliferative disorders

Lymphomatoid papulosis

Primary cutaneous anaplastic large cell lymphoma

Primary cutaneous gd T-cell lymphoma

Primary cutaneous CD81 aggressive epidermotropic cytotoxic T-cell lymphoma

Primary cutaneous acral CD81 T-cell lymphoma*

Primary cutaneous CD41 small/medium T-cell lymphoproliferative disorder*

Peripheral T-cell lymphoma, NOS

Angioimmunoblastic T-cell lymphoma

Follicular T-cell lymphoma*

Nodal peripheral T-cell lymphoma with TFH phenotype*

Anaplastic large-cell lymphoma, ALK1

Anaplastic large-cell lymphoma, ALK2*

Breast implant–associated anaplastic large-cell lymphoma*

Hodgkin lymphoma

Nodular lymphocyte predominant Hodgkin lymphoma

Classical Hodgkin lymphoma

Nodular sclerosis classical Hodgkin lymphoma

Lymphocyte-rich classical Hodgkin lymphoma

Mixed cellularity classical Hodgkin lymphoma

Lymphocyte-depleted classical Hodgkin lymphoma

Posttransplant lymphoproliferative disorders (PTLD)

Plasmacytic hyperplasia PTLD

Infectious mononucleosis PTLD

Florid follicular hyperplasia PTLD*

Polymorphic PTLD

Monomorphic PTLD (B- and T-/NK-cell types)

Classical Hodgkin lymphoma PTLD

Histiocytic and dendritic cell neoplasms

Histiocytic sarcoma

Langerhans cell histiocytosis

Langerhans cell sarcoma

Indeterminate dendritic cell tumor

Interdigitating dendritic cell sarcoma

Follicular dendritic cell sarcoma

Fibroblastic reticular cell tumor

Disseminated juvenile xanthogranuloma

Erdheim-Chester disease*

Provisional entities are listed in italics.

*Changes from the 2008 classification.
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small population, but in others associated with a lymphocytosis.4

Whereas in 2008 it was unknown whether MBL was a precursor of
CLL, we now know that MBL precedes virtually all cases of CLL/
small lymphocytic lymphoma (SLL).5 The updatedWHOwill retain
the current criteria for MBL, but will emphasize that “low-count”
MBL, defined as a PB CLL count of ,0.5 3 109/L, must be
distinguished from “high-count” MBL because low count MBL has
significant differences from CLL, an extremely limited, if any, chance
of progression, and, until new evidence is provided, does not require
routine follow-upoutside of standardmedical care.6,7 In contrast, high-
count MBL requires routine/yearly follow-up, and has very similar
phenotypic and genetic/molecular features as Rai stage 0 CLL,
although immunoglobulin heavy chain variable region (IGHV)-
mutated cases are more frequent in MBL.8 Also impacting our
diagnostic criteria, the revision will eliminate the option to diagnose
CLLwith,53109/LPBCLLcells in the absence of extramedullary

Table 1. 2016 WHO classification of mature lymphoid, histiocytic,
and dendritic neoplasms

Mature B-cell neoplasms

Chronic lymphocytic leukemia/small lymphocytic lymphoma

Monoclonal B-cell lymphocytosis*

B-cell prolymphocytic leukemia

Splenic marginal zone lymphoma

Hairy cell leukemia

Splenic B-cell lymphoma/leukemia, unclassifiable

Splenic diffuse red pulp small B-cell lymphoma

Hairy cell leukemia-variant

Lymphoplasmacytic lymphoma

Waldenström macroglobulinemia

Monoclonal gammopathy of undetermined significance (MGUS), IgM*

m heavy-chain disease

g heavy-chain disease

a heavy-chain disease

Monoclonal gammopathy of undetermined significance (MGUS), IgG/A*

Plasma cell myeloma

Solitary plasmacytoma of bone

Extraosseous plasmacytoma

Monoclonal immunoglobulin deposition diseases*

Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue

(MALT lymphoma)

Nodal marginal zone lymphoma

Pediatric nodal marginal zone lymphoma

Follicular lymphoma

In situ follicular neoplasia*

Duodenal-type follicular lymphoma*

Pediatric-type follicular lymphoma*

Large B-cell lymphoma with IRF4 rearrangement*

Primary cutaneous follicle center lymphoma

Mantle cell lymphoma

In situ mantle cell neoplasia*

Diffuse large B-cell lymphoma (DLBCL), NOS

Germinal center B-cell type*

Activated B-cell type*

T-cell/histiocyte-rich large B-cell lymphoma

Primary DLBCL of the central nervous system (CNS)

Primary cutaneous DLBCL, leg type

EBV1 DLBCL, NOS*

EBV1 mucocutaneous ulcer*

DLBCL associated with chronic inflammation

Lymphomatoid granulomatosis

Primary mediastinal (thymic) large B-cell lymphoma

Intravascular large B-cell lymphoma

ALK1 large B-cell lymphoma

Plasmablastic lymphoma

Primary effusion lymphoma

HHV81 DLBCL, NOS*

Burkitt lymphoma

Burkitt-like lymphoma with 11q aberration*

High-grade B-cell lymphoma, with MYC and BCL2 and/or BCL6 rearrangements*

High-grade B-cell lymphoma, NOS*

B-cell lymphoma, unclassifiable, with features intermediate between DLBCL and

classical Hodgkin lymphoma

Mature T and NK neoplasms

T-cell prolymphocytic leukemia

T-cell large granular lymphocytic leukemia

Chronic lymphoproliferative disorder of NK cells

Aggressive NK-cell leukemia

Systemic EBV1 T-cell lymphoma of childhood*

Hydroa vacciniforme–like lymphoproliferative disorder*

Adult T-cell leukemia/lymphoma

Extranodal NK-/T-cell lymphoma, nasal type

Enteropathy-associated T-cell lymphoma

Table 1. (continued)

Monomorphic epitheliotropic intestinal T-cell lymphoma*

Indolent T-cell lymphoproliferative disorder of the GI tract*

Hepatosplenic T-cell lymphoma

Subcutaneous panniculitis-like T-cell lymphoma

Mycosis fungoides

Sézary syndrome

Primary cutaneous CD301 T-cell lymphoproliferative disorders

Lymphomatoid papulosis

Primary cutaneous anaplastic large cell lymphoma

Primary cutaneous gd T-cell lymphoma

Primary cutaneous CD81 aggressive epidermotropic cytotoxic T-cell lymphoma

Primary cutaneous acral CD81 T-cell lymphoma*

Primary cutaneous CD41 small/medium T-cell lymphoproliferative disorder*

Peripheral T-cell lymphoma, NOS

Angioimmunoblastic T-cell lymphoma

Follicular T-cell lymphoma*

Nodal peripheral T-cell lymphoma with TFH phenotype*

Anaplastic large-cell lymphoma, ALK1

Anaplastic large-cell lymphoma, ALK2*

Breast implant–associated anaplastic large-cell lymphoma*

Hodgkin lymphoma

Nodular lymphocyte predominant Hodgkin lymphoma

Classical Hodgkin lymphoma

Nodular sclerosis classical Hodgkin lymphoma

Lymphocyte-rich classical Hodgkin lymphoma

Mixed cellularity classical Hodgkin lymphoma

Lymphocyte-depleted classical Hodgkin lymphoma

Posttransplant lymphoproliferative disorders (PTLD)

Plasmacytic hyperplasia PTLD

Infectious mononucleosis PTLD

Florid follicular hyperplasia PTLD*

Polymorphic PTLD

Monomorphic PTLD (B- and T-/NK-cell types)

Classical Hodgkin lymphoma PTLD

Histiocytic and dendritic cell neoplasms

Histiocytic sarcoma

Langerhans cell histiocytosis

Langerhans cell sarcoma

Indeterminate dendritic cell tumor

Interdigitating dendritic cell sarcoma

Follicular dendritic cell sarcoma

Fibroblastic reticular cell tumor

Disseminated juvenile xanthogranuloma

Erdheim-Chester disease*

Provisional entities are listed in italics.

*Changes from the 2008 classification.
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small population, but in others associated with a lymphocytosis.4

Whereas in 2008 it was unknown whether MBL was a precursor of
CLL, we now know that MBL precedes virtually all cases of CLL/
small lymphocytic lymphoma (SLL).5 The updatedWHOwill retain
the current criteria for MBL, but will emphasize that “low-count”
MBL, defined as a PB CLL count of ,0.5 3 109/L, must be
distinguished from “high-count” MBL because low count MBL has
significant differences from CLL, an extremely limited, if any, chance
of progression, and, until new evidence is provided, does not require
routine follow-upoutside of standardmedical care.6,7 In contrast, high-
count MBL requires routine/yearly follow-up, and has very similar
phenotypic and genetic/molecular features as Rai stage 0 CLL,
although immunoglobulin heavy chain variable region (IGHV)-
mutated cases are more frequent in MBL.8 Also impacting our
diagnostic criteria, the revision will eliminate the option to diagnose
CLLwith,53109/LPBCLLcells in the absence of extramedullary

Table 1. 2016 WHO classification of mature lymphoid, histiocytic,
and dendritic neoplasms

Mature B-cell neoplasms

Chronic lymphocytic leukemia/small lymphocytic lymphoma

Monoclonal B-cell lymphocytosis*

B-cell prolymphocytic leukemia

Splenic marginal zone lymphoma

Hairy cell leukemia

Splenic B-cell lymphoma/leukemia, unclassifiable

Splenic diffuse red pulp small B-cell lymphoma

Hairy cell leukemia-variant

Lymphoplasmacytic lymphoma

Waldenström macroglobulinemia

Monoclonal gammopathy of undetermined significance (MGUS), IgM*

m heavy-chain disease

g heavy-chain disease

a heavy-chain disease

Monoclonal gammopathy of undetermined significance (MGUS), IgG/A*

Plasma cell myeloma

Solitary plasmacytoma of bone

Extraosseous plasmacytoma

Monoclonal immunoglobulin deposition diseases*

Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue

(MALT lymphoma)

Nodal marginal zone lymphoma

Pediatric nodal marginal zone lymphoma

Follicular lymphoma

In situ follicular neoplasia*

Duodenal-type follicular lymphoma*

Pediatric-type follicular lymphoma*

Large B-cell lymphoma with IRF4 rearrangement*

Primary cutaneous follicle center lymphoma

Mantle cell lymphoma

In situ mantle cell neoplasia*

Diffuse large B-cell lymphoma (DLBCL), NOS

Germinal center B-cell type*

Activated B-cell type*

T-cell/histiocyte-rich large B-cell lymphoma

Primary DLBCL of the central nervous system (CNS)

Primary cutaneous DLBCL, leg type

EBV1 DLBCL, NOS*

EBV1 mucocutaneous ulcer*

DLBCL associated with chronic inflammation

Lymphomatoid granulomatosis

Primary mediastinal (thymic) large B-cell lymphoma

Intravascular large B-cell lymphoma

ALK1 large B-cell lymphoma

Plasmablastic lymphoma

Primary effusion lymphoma

HHV81 DLBCL, NOS*

Burkitt lymphoma

Burkitt-like lymphoma with 11q aberration*

High-grade B-cell lymphoma, with MYC and BCL2 and/or BCL6 rearrangements*

High-grade B-cell lymphoma, NOS*

B-cell lymphoma, unclassifiable, with features intermediate between DLBCL and

classical Hodgkin lymphoma

Mature T and NK neoplasms

T-cell prolymphocytic leukemia

T-cell large granular lymphocytic leukemia

Chronic lymphoproliferative disorder of NK cells

Aggressive NK-cell leukemia

Systemic EBV1 T-cell lymphoma of childhood*

Hydroa vacciniforme–like lymphoproliferative disorder*

Adult T-cell leukemia/lymphoma

Extranodal NK-/T-cell lymphoma, nasal type

Enteropathy-associated T-cell lymphoma

Table 1. (continued)

Monomorphic epitheliotropic intestinal T-cell lymphoma*

Indolent T-cell lymphoproliferative disorder of the GI tract*

Hepatosplenic T-cell lymphoma

Subcutaneous panniculitis-like T-cell lymphoma

Mycosis fungoides

Sézary syndrome

Primary cutaneous CD301 T-cell lymphoproliferative disorders

Lymphomatoid papulosis

Primary cutaneous anaplastic large cell lymphoma

Primary cutaneous gd T-cell lymphoma

Primary cutaneous CD81 aggressive epidermotropic cytotoxic T-cell lymphoma

Primary cutaneous acral CD81 T-cell lymphoma*

Primary cutaneous CD41 small/medium T-cell lymphoproliferative disorder*

Peripheral T-cell lymphoma, NOS

Angioimmunoblastic T-cell lymphoma

Follicular T-cell lymphoma*

Nodal peripheral T-cell lymphoma with TFH phenotype*

Anaplastic large-cell lymphoma, ALK1

Anaplastic large-cell lymphoma, ALK2*

Breast implant–associated anaplastic large-cell lymphoma*

Hodgkin lymphoma

Nodular lymphocyte predominant Hodgkin lymphoma

Classical Hodgkin lymphoma

Nodular sclerosis classical Hodgkin lymphoma

Lymphocyte-rich classical Hodgkin lymphoma

Mixed cellularity classical Hodgkin lymphoma

Lymphocyte-depleted classical Hodgkin lymphoma

Posttransplant lymphoproliferative disorders (PTLD)

Plasmacytic hyperplasia PTLD

Infectious mononucleosis PTLD

Florid follicular hyperplasia PTLD*

Polymorphic PTLD

Monomorphic PTLD (B- and T-/NK-cell types)

Classical Hodgkin lymphoma PTLD

Histiocytic and dendritic cell neoplasms

Histiocytic sarcoma

Langerhans cell histiocytosis

Langerhans cell sarcoma

Indeterminate dendritic cell tumor

Interdigitating dendritic cell sarcoma

Follicular dendritic cell sarcoma

Fibroblastic reticular cell tumor

Disseminated juvenile xanthogranuloma

Erdheim-Chester disease*

Provisional entities are listed in italics.

*Changes from the 2008 classification.
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small population, but in others associated with a lymphocytosis.4

Whereas in 2008 it was unknown whether MBL was a precursor of
CLL, we now know that MBL precedes virtually all cases of CLL/
small lymphocytic lymphoma (SLL).5 The updatedWHOwill retain
the current criteria for MBL, but will emphasize that “low-count”
MBL, defined as a PB CLL count of ,0.5 3 109/L, must be
distinguished from “high-count” MBL because low count MBL has
significant differences from CLL, an extremely limited, if any, chance
of progression, and, until new evidence is provided, does not require
routine follow-upoutside of standardmedical care.6,7 In contrast, high-
count MBL requires routine/yearly follow-up, and has very similar
phenotypic and genetic/molecular features as Rai stage 0 CLL,
although immunoglobulin heavy chain variable region (IGHV)-
mutated cases are more frequent in MBL.8 Also impacting our
diagnostic criteria, the revision will eliminate the option to diagnose
CLLwith,53109/LPBCLLcells in the absence of extramedullary

Table 1. 2016 WHO classification of mature lymphoid, histiocytic,
and dendritic neoplasms

Mature B-cell neoplasms

Chronic lymphocytic leukemia/small lymphocytic lymphoma

Monoclonal B-cell lymphocytosis*

B-cell prolymphocytic leukemia

Splenic marginal zone lymphoma

Hairy cell leukemia

Splenic B-cell lymphoma/leukemia, unclassifiable

Splenic diffuse red pulp small B-cell lymphoma

Hairy cell leukemia-variant

Lymphoplasmacytic lymphoma

Waldenström macroglobulinemia

Monoclonal gammopathy of undetermined significance (MGUS), IgM*

m heavy-chain disease

g heavy-chain disease

a heavy-chain disease

Monoclonal gammopathy of undetermined significance (MGUS), IgG/A*

Plasma cell myeloma

Solitary plasmacytoma of bone

Extraosseous plasmacytoma

Monoclonal immunoglobulin deposition diseases*

Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue

(MALT lymphoma)

Nodal marginal zone lymphoma

Pediatric nodal marginal zone lymphoma

Follicular lymphoma

In situ follicular neoplasia*

Duodenal-type follicular lymphoma*

Pediatric-type follicular lymphoma*

Large B-cell lymphoma with IRF4 rearrangement*

Primary cutaneous follicle center lymphoma

Mantle cell lymphoma

In situ mantle cell neoplasia*

Diffuse large B-cell lymphoma (DLBCL), NOS

Germinal center B-cell type*

Activated B-cell type*

T-cell/histiocyte-rich large B-cell lymphoma

Primary DLBCL of the central nervous system (CNS)

Primary cutaneous DLBCL, leg type

EBV1 DLBCL, NOS*

EBV1 mucocutaneous ulcer*

DLBCL associated with chronic inflammation

Lymphomatoid granulomatosis

Primary mediastinal (thymic) large B-cell lymphoma

Intravascular large B-cell lymphoma

ALK1 large B-cell lymphoma

Plasmablastic lymphoma

Primary effusion lymphoma

HHV81 DLBCL, NOS*

Burkitt lymphoma

Burkitt-like lymphoma with 11q aberration*

High-grade B-cell lymphoma, with MYC and BCL2 and/or BCL6 rearrangements*

High-grade B-cell lymphoma, NOS*

B-cell lymphoma, unclassifiable, with features intermediate between DLBCL and

classical Hodgkin lymphoma

Mature T and NK neoplasms

T-cell prolymphocytic leukemia

T-cell large granular lymphocytic leukemia

Chronic lymphoproliferative disorder of NK cells

Aggressive NK-cell leukemia

Systemic EBV1 T-cell lymphoma of childhood*

Hydroa vacciniforme–like lymphoproliferative disorder*

Adult T-cell leukemia/lymphoma

Extranodal NK-/T-cell lymphoma, nasal type

Enteropathy-associated T-cell lymphoma

Table 1. (continued)

Monomorphic epitheliotropic intestinal T-cell lymphoma*

Indolent T-cell lymphoproliferative disorder of the GI tract*

Hepatosplenic T-cell lymphoma

Subcutaneous panniculitis-like T-cell lymphoma

Mycosis fungoides

Sézary syndrome

Primary cutaneous CD301 T-cell lymphoproliferative disorders

Lymphomatoid papulosis

Primary cutaneous anaplastic large cell lymphoma

Primary cutaneous gd T-cell lymphoma

Primary cutaneous CD81 aggressive epidermotropic cytotoxic T-cell lymphoma

Primary cutaneous acral CD81 T-cell lymphoma*

Primary cutaneous CD41 small/medium T-cell lymphoproliferative disorder*

Peripheral T-cell lymphoma, NOS

Angioimmunoblastic T-cell lymphoma

Follicular T-cell lymphoma*

Nodal peripheral T-cell lymphoma with TFH phenotype*

Anaplastic large-cell lymphoma, ALK1

Anaplastic large-cell lymphoma, ALK2*

Breast implant–associated anaplastic large-cell lymphoma*

Hodgkin lymphoma

Nodular lymphocyte predominant Hodgkin lymphoma

Classical Hodgkin lymphoma

Nodular sclerosis classical Hodgkin lymphoma

Lymphocyte-rich classical Hodgkin lymphoma

Mixed cellularity classical Hodgkin lymphoma

Lymphocyte-depleted classical Hodgkin lymphoma

Posttransplant lymphoproliferative disorders (PTLD)

Plasmacytic hyperplasia PTLD

Infectious mononucleosis PTLD

Florid follicular hyperplasia PTLD*

Polymorphic PTLD

Monomorphic PTLD (B- and T-/NK-cell types)

Classical Hodgkin lymphoma PTLD

Histiocytic and dendritic cell neoplasms

Histiocytic sarcoma

Langerhans cell histiocytosis

Langerhans cell sarcoma

Indeterminate dendritic cell tumor

Interdigitating dendritic cell sarcoma

Follicular dendritic cell sarcoma

Fibroblastic reticular cell tumor

Disseminated juvenile xanthogranuloma

Erdheim-Chester disease*

Provisional entities are listed in italics.

*Changes from the 2008 classification.
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small population, but in others associated with a lymphocytosis.4

Whereas in 2008 it was unknown whether MBL was a precursor of
CLL, we now know that MBL precedes virtually all cases of CLL/
small lymphocytic lymphoma (SLL).5 The updatedWHOwill retain
the current criteria for MBL, but will emphasize that “low-count”
MBL, defined as a PB CLL count of ,0.5 3 109/L, must be
distinguished from “high-count” MBL because low count MBL has
significant differences from CLL, an extremely limited, if any, chance
of progression, and, until new evidence is provided, does not require
routine follow-upoutside of standardmedical care.6,7 In contrast, high-
count MBL requires routine/yearly follow-up, and has very similar
phenotypic and genetic/molecular features as Rai stage 0 CLL,
although immunoglobulin heavy chain variable region (IGHV)-
mutated cases are more frequent in MBL.8 Also impacting our
diagnostic criteria, the revision will eliminate the option to diagnose
CLLwith,53109/LPBCLLcells in the absence of extramedullary

Table 1. 2016 WHO classification of mature lymphoid, histiocytic,
and dendritic neoplasms

Mature B-cell neoplasms

Chronic lymphocytic leukemia/small lymphocytic lymphoma

Monoclonal B-cell lymphocytosis*

B-cell prolymphocytic leukemia

Splenic marginal zone lymphoma

Hairy cell leukemia

Splenic B-cell lymphoma/leukemia, unclassifiable

Splenic diffuse red pulp small B-cell lymphoma

Hairy cell leukemia-variant

Lymphoplasmacytic lymphoma

Waldenström macroglobulinemia

Monoclonal gammopathy of undetermined significance (MGUS), IgM*

m heavy-chain disease

g heavy-chain disease

a heavy-chain disease

Monoclonal gammopathy of undetermined significance (MGUS), IgG/A*

Plasma cell myeloma

Solitary plasmacytoma of bone

Extraosseous plasmacytoma

Monoclonal immunoglobulin deposition diseases*

Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue

(MALT lymphoma)

Nodal marginal zone lymphoma

Pediatric nodal marginal zone lymphoma

Follicular lymphoma

In situ follicular neoplasia*

Duodenal-type follicular lymphoma*

Pediatric-type follicular lymphoma*

Large B-cell lymphoma with IRF4 rearrangement*

Primary cutaneous follicle center lymphoma

Mantle cell lymphoma

In situ mantle cell neoplasia*

Diffuse large B-cell lymphoma (DLBCL), NOS

Germinal center B-cell type*

Activated B-cell type*

T-cell/histiocyte-rich large B-cell lymphoma

Primary DLBCL of the central nervous system (CNS)

Primary cutaneous DLBCL, leg type

EBV1 DLBCL, NOS*

EBV1 mucocutaneous ulcer*

DLBCL associated with chronic inflammation

Lymphomatoid granulomatosis

Primary mediastinal (thymic) large B-cell lymphoma

Intravascular large B-cell lymphoma

ALK1 large B-cell lymphoma

Plasmablastic lymphoma

Primary effusion lymphoma

HHV81 DLBCL, NOS*

Burkitt lymphoma

Burkitt-like lymphoma with 11q aberration*

High-grade B-cell lymphoma, with MYC and BCL2 and/or BCL6 rearrangements*

High-grade B-cell lymphoma, NOS*

B-cell lymphoma, unclassifiable, with features intermediate between DLBCL and

classical Hodgkin lymphoma

Mature T and NK neoplasms

T-cell prolymphocytic leukemia

T-cell large granular lymphocytic leukemia

Chronic lymphoproliferative disorder of NK cells

Aggressive NK-cell leukemia

Systemic EBV1 T-cell lymphoma of childhood*

Hydroa vacciniforme–like lymphoproliferative disorder*

Adult T-cell leukemia/lymphoma

Extranodal NK-/T-cell lymphoma, nasal type

Enteropathy-associated T-cell lymphoma

Table 1. (continued)

Monomorphic epitheliotropic intestinal T-cell lymphoma*

Indolent T-cell lymphoproliferative disorder of the GI tract*

Hepatosplenic T-cell lymphoma

Subcutaneous panniculitis-like T-cell lymphoma

Mycosis fungoides

Sézary syndrome

Primary cutaneous CD301 T-cell lymphoproliferative disorders

Lymphomatoid papulosis

Primary cutaneous anaplastic large cell lymphoma

Primary cutaneous gd T-cell lymphoma

Primary cutaneous CD81 aggressive epidermotropic cytotoxic T-cell lymphoma

Primary cutaneous acral CD81 T-cell lymphoma*

Primary cutaneous CD41 small/medium T-cell lymphoproliferative disorder*

Peripheral T-cell lymphoma, NOS

Angioimmunoblastic T-cell lymphoma

Follicular T-cell lymphoma*

Nodal peripheral T-cell lymphoma with TFH phenotype*

Anaplastic large-cell lymphoma, ALK1

Anaplastic large-cell lymphoma, ALK2*

Breast implant–associated anaplastic large-cell lymphoma*

Hodgkin lymphoma

Nodular lymphocyte predominant Hodgkin lymphoma

Classical Hodgkin lymphoma

Nodular sclerosis classical Hodgkin lymphoma

Lymphocyte-rich classical Hodgkin lymphoma

Mixed cellularity classical Hodgkin lymphoma

Lymphocyte-depleted classical Hodgkin lymphoma

Posttransplant lymphoproliferative disorders (PTLD)

Plasmacytic hyperplasia PTLD

Infectious mononucleosis PTLD

Florid follicular hyperplasia PTLD*

Polymorphic PTLD

Monomorphic PTLD (B- and T-/NK-cell types)

Classical Hodgkin lymphoma PTLD

Histiocytic and dendritic cell neoplasms

Histiocytic sarcoma

Langerhans cell histiocytosis

Langerhans cell sarcoma

Indeterminate dendritic cell tumor

Interdigitating dendritic cell sarcoma

Follicular dendritic cell sarcoma

Fibroblastic reticular cell tumor

Disseminated juvenile xanthogranuloma

Erdheim-Chester disease*

Provisional entities are listed in italics.

*Changes from the 2008 classification.
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Autre exemple?

• L’histoire de Mr D, 38 ans LAIT 

• angine avec adénopathies cervicales trainantes 

• prurit ++, diarrhées… 

• discrète lymphocytose, TCR réarrangé



Merci pour votre 
attention !


