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WHO 2016 Classification of Tumours of 

Haematopoietic and Lymphoid Tissues

Swerdlow SH, et al. WHO Classification of Tumours of Haematopoietic and Lymphoid Tissues, Fourth Edition. IARC. Lyon, 2016
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• The World Health Organization (WHO) 

Classification of Tumours of 

Haematopoietic and Lymphoid Tissues 

was  first introduced in 1999 and updated 

in 2008 and 2016. 

• It defines each entity according to:

‒ morphologic features

‒ immunophenotype

‒ genetic features 

‒ postulated normal counterpart

‒ clinical features



The 2016 revision of the

World Health Organization

classification of lymphoid

neoplasms
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Updates in WHO 2016 classification of lymphomas

Swerdlow SH, et al. Blood 2016;127(20):2375-2390
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• 37 changes in the new update in lymphoid malignancies

• Better characterization of previously known entities

• Recognition of new entities



Swerdlow SH, et al. Blood 2016;127(20):2375-2390
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Updates in WHO 2016 classification of lymphomas



Large B-cell lymphoma (LBCL) with IRF4 

rearrangement

Swerdlow SH, et al. Blood 2016;127(20):2375-2390
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IRF4/MUM-11 BCL6

- Occurs most commonly in 

children and young adults

- Most typically occur in Waldeyer

ring and/or cervical lymph nodes

and are low stage. 

- May have a follicular, follicular

and diffuse, or pure diffuse

growth pattern

- Strong IRF4/MUM1 expression

is seen usually with BCL6 and a 

high proliferative fraction. 

- Most cases have IG/IRF4 

rearrangements

- Lack BCL2 rearrangements. 



Predominantly diffuse Follicular Lymphoma with

del1p36 or TNFRSF14 mutations

Swerdlow SH, et al. Blood 2016;127(20):2375-2390
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- Follicular lymphoma but with

diffuse pattern rather than

nodular.

- Lack of BCL-2 rearrengement

- CD23+

- STAT6 mutations and nuclear P-

STAT6 expression was 

detectable in the mutated cases 

by IHC

- Localized mass

- Often inguinal



Burkitt-like lymphoma with 11q aberration

Swerdlow SH, et al. Blood 2016;127(20):2375-2390
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- BL morphologically

- Lack MYC rearrangements.

- Chromosome 11q alteration

characterized by proximal gains

and telomeric losses.

- More complex karyotypes

- Lower levels of MYC expression

- Cytological pleomorphism

BCL6Ki-67

CD20



EBV+ mucocutaneous ulcer

Swerdlow SH, et al. Blood 2016;127(20):2375-2390
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- It has been segregated from

EBV+ DLBCL

- Self-limited growth potential

- Response to conservative

management. 

- These lesions may present in 

advanced age or with iatrogenic

immunosuppression



ALK- ALCL with DUSP22 rearrangement

Swerdlow SH, et al. Blood 2016;127(20):2375-2390
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- Monotonous proliferation of 

large transformed cells and 

classic “Hallmark” cells. 

- Rearrangements at the locus 

containing DUSP22 and IRF4 in 

chromosome 6p25 tends to be 

relatively monomorphic

- Lack cytotoxic granules

- Better prognosis

- Small subset with TP63 

rearrangements are very

aggressive



Breast implant-associated anaplastic large cell

lymphoma

Swerdlow SH, et al. Blood 2016;127(20):2375-2390
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- The underlying mechanism is 

thought to be due to chronic 

inflammation from indolent 

infections, leading to malignant 

transformation of T cells that are 

anaplastic lymphoma kinase

(ALK) negative and CD30 

positive. 

- Ultrasonography with fluid 

aspiration can be used for 

diagnosis. 



Breast implant-associated anaplastic large cell

lymphoma

Swerdlow SH, et al. Blood 2016;127(20):2375-2390
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- The mean time to presentation 

is approximately 10 years after 

implant placement

- 2/3 of patients are initially seen 

with an isolated late-onset 

seroma and less than 10% with 

an isolated new breast mass

- Treatment must include removal 

of the implant and surrounding 

capsule. 

- More advanced disease may 

require radiotherapy in 

extracapsular involvement and 

chemotherapy if lymph node are 

infiltrated 



The 2016 revision of the

World Health Organization

classification of myeloid

neoplasms
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AML with recurrent genetic abnormalities

Arber DA et al. Blood 2016;127(20):2391-2405
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• 11 acute myeloid leukemias and related neoplasms with recurrent 

genetic abnormalities

• 2 new provisional entities



AML with recurrent genetic abnormalities

Arber DA et al. Blood 2016;127(20):2391-2405
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• 9 acute lymphoblastic leukemias with recurrent genetic abnormalities

• 2 new provisional entities



Myeloid neoplasms with germ line predisposition

Arber DA et al. Blood 2016;127(20):2391-2405
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- Most cases of MDS or acute

leukemia are sporadic diseases

- A subgroup of cases is

associated with germ line 

mutations and is familial

- Germ line mutations in:

- CEBPA

- DDX41

- RUNX1

- ANKRD26

- ETV6

- GATA2



Juvenile myelomococytic leukemia

Arber DA et al. Blood 2016;127(20):2391-2405
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- Infancy and early childhood

- Excessive proliferation of cells

of monocytic and granulocytic

lineages that is included as a 

MDS/MPN subtype

- Approximately 90% of patients

carry either somatic or germ line 

mutations of PTPN, KRAS, 

NRAS, CBL, or NF1. 

- These genetic aberrations are 

largely mutually exclusive and 

activate the RAS/MAPK 

pathway. 



Myeloid sarcoma

Arber DA et al. Blood 2016;127(20):2391-2405
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- Myeloid sarcoma remains in the

classification as a unique clinical

presentation of any subtype of 

AML.

- Myeloid sarcoma may present

de novo, may accompany PB 

and marrow involvement, may

present as relapse of AML, or

may present as progression of a 

prior MDS, MPN, or MDS/MPN



Take-home messages

• The incorporation of new diagnostic techniques such as NGS has led 

to the identification of very rare entities with specific features that 

worth the recognition by the WHO classification as a new entity

• The knowledge of genetic background could lead to tailor therapy in 

the future with targeted therapies

• Rare hematologic tumours need of reference centres for accurate 

diagnosis

• Since the frequency is quite low, we must implement networks among 

all healthcare professionals involved not only in diagnosis but in 

patient’s care 
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