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Figure 6. TCLs. (A) ALK~ ALCL with DUSP22 rearrange-
ment. There is a relatively monotonous proliferation of
large transformed cells and classic “Hallmark” cells. (B)
Breast implant-associated ALCL. The seroma cavity
demonstrates numerous very large anaplastic-appearing
lymphoid cells. (C-D) Primary cutaneous acral CD8"
TCL. (C) Nodule on the ear. (D) There is a diffuse
monotonous infiltrate of CD8" T cells. (E) EATL. The
somewhat pleomorphic intestinal infiltrate extends into the
epithelium and would be associated with enteropathic
changes elsewhere in the intestine. (F) MEITL. The
monotonous intestinal infiltrate is very epitheliotropic. (G-H)
Primary cutaneous CD4" small/medium T-cell LPD.
(G) Small nodule on scalp. (H) Although the infiltrate is
dense and lymphoma-like, this is now to be considered a
lymphoproliferative disorder rather than a “lymphoma.”
(A,E,F,H) Hematoxylin and eosin stain; (B) Romanowsky-
type stain; (D) CD8 immunoperoxidase stain.

most of these neoplasms present with extranodal disease, or are
systemic with involvement of liver, spleen, and bone marrow. Since
the publication of the 2008 monograph, several entities have
received greater recognition, and the revised classification reflects
the new data. Besides breast implant—associated ALCL, we have the
addition of indolent T-cell lymphoproliferative disorder (LPD) of
the GI tract and primary cutaneous acral CD8" TCL as provisional
entities.' %' Both are clonal disorders, usually composed of CD8*
T cells, with an indolent clinical course. The cutaneous acral lesions,
first recognized affecting the ear, are nearly always localized to a
single site and can be managed conservatively (Figure 6C-D).
Indolent T-cell LPD of the Gl tract can be derived from either CDS8 or

2016 WHO CLASSIFICATION OF LYMPHOID NEOPLASMS 2385

less often CD4 " T cells, affects many sites in the GI tract, but has an indolent
clinical course. Their optimal management is not yet determined.

The desire to categorize lymphomas according to the precise cellular
origin is attractive, but among the mature TCLs, promiscuity is observed.
Some years ago, it was recognized that although hepatosplenic TCL is
usually of v T-cell derivation, some cases have an a8 phenotype,''® yet
are otherwise clinically and genetically similar. Furthermore, among
cutaneous TCLs, although y3 TCL are generally aggressive,''*'*° v§
variants of mycosis fungoides or other TCLs with an indolent clinical
course have been described.'?''#?

Recent studies have identified recurrent mutations affecting
the JAK/STAT pathway in many T-cell and NK-cell malignancies,
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further emphasizing the overlapping biology in many of these
malignancies.'*1?® STAT3 mutations are common in large granular
lymphocyte leukemias of both T-cell and NK-cell types.'?*'* STAT5B
mutations are more uncommon and are associated with more clinically
aggressive disease.'”’ Recurrent mutations of STATSB and less often
STAT3 are seen in hepatosplenic TCL of yd on'gin128 and a similar
pattern was observed in primary cutaneous TCL.'” Additionally,
STAT5B mutations were reported in 36% of cases of what has been
known as enteropathy-associated TCL (EATL), type 11, all of which were
of v& T-cell origin.'*

These data and others have led to changes in the categorization of
intestinal TCLs. It has become apparent that the 2 subtypes of EATL are
distinct, and will be more clearly distinguished in the revised WHO
classification. "> EATL, type I, now simply designated as enteropathy-
associated TCL, is closely linked to celiac disease, and is primarily
a disease of individuals of northern European origin. EATL, type II,
now formally designated as monomorphic epitheliotropic intestinal
TCL (MEITL), shows no association with celiac disease, and appears
increased in incidence in Asians, and Hispanic populations (Figure 6E-F).
Although EATL generally has a polymorphic cellular composition
and wide range in cytology, MEITL is monomorphic, and usually
positive for CD8, CD56, and MATK."*! Gains in chromosome 8q24
involving MYC are seen in a high proportion of cases.'** Many cases of
MEITL are derived from yd T cells, but exceptions exist; some cases
are T-cell receptor (TCR) silent and some cases express TCR aB.m
Likewise, most cases of EATL express TCR «3, but yd variants exist.
As noted in the previous paragraph, mutations in STAT5B were only
associated with yd MEITL, but investigation of classical EATL or o3
cases was limited.

Cutaneous T-cell lymphomas

Primary cutaneous acral CD8 " TCL and primary cutaneous yd TCL are
discussed in the previous section. Primary cutaneous CD4* small/
medium TCL was included as a provisional entity in the 2008
classification (Figure 6G-H). Since then, several clinical series have
been reported, further elucidating its cellular origin and clinical behavior.
The cells have a TFH phenotype,'>* but recurrent mutations as seen in
nodal TFH lymphoma have not been reported. The clinical behavior is
almost always indolent, with most patients presenting with localized
disease. Systemic disease is rare, and conservative local management
is sufficient in most patients.'>>3 It has been suggested that this may
represent a limited clonal response to an unknown stimulus, not fulfilling
criteria for malignancy. The terminology in the revised classification has
been modified to reflect this uncertain malignant potential, designating
these cases as primary cutaneous CD4”* small/medium T-cell LPD.

EBV* T-cell and NK-cell lymphomas

The most common EBV* NK-cell lymphoma or TCL is extranodal
NK/T-cell lymphoma, nasal type, which usually presents in the upper
aerodigestive tract. However, there are less common EBV* TCLs and
leukemias with different clinical presentations and biology. These are
delineated in the upcoming revision of the WHO classification, and
somewhat modified from the 2008 monograph. EB V-associated T- and
NK-cell lymphoproliferative disorders in the pediatric age group
include 2 major groups: chronic active EBV infection and systemic
EBV™" TCL of childhood."**'*° Both occur with increased frequency
in Asians, and in indigenous populations from Central and South
America and Mexico. Chronic active EBV infection of T/NK type
shows a broad range of clinical manifestations from indolent, local-
ized forms like hydroa vacciniforme-like LPD and severe mosquito
bite allergy to a more systemic form characterized by fever,
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hepatosplenomegaly, and lymphadenopathy with or without cuta-
neous manifestations.'***! Systemic EBV* TCL of childhood, no
longer referred to as a “lymphoproliferative disorder,” has a fulminant
clinical course usually associated with a hemophagocytic syn-
drome. The differential diagnosis includes acute EBV-associated
hemophagocytic lymphohistiocytosis (HLH), which can present acutely,
but in some patients responds well to the HLH 94 protocol, and is not
considered neoplastic. Node-based EBV* PTCL, defined as demon-
strating EBV in the majority of the neoplastic cells, are uncommon and
included under the broad heading of PTCL, NOS. They are generally
monomorphic and lack the angioinvasion and necrosis of extranodal
NK/T-cell lymphoma. They most often present in older adults, and also

can be seen in the posttransplant setting and other immunodeficiency
states, 101+142.143

Hodgkin lymphomas

Although the classification of Hodgkin lymphomas (HLs) has not
changed, the revision will include updates concerning nodular
lymphocyte-predominant HL. (NLPHL). It has long been recog-
nized that NLPHL can have varied growth patterns, including some
with diffuse areas and/or numerous T cells.'** Additionally,
cases manifesting one of the variant patterns have been reported to be
associated with advanced disease and a higher relapse rate, although
they still have good survival.'**'4¢ Thus, it is useful to note these
features in the diagnostic report.

NLPHL may evolve to a completely diffuse T-cell-rich pro-
liferation lacking any follicular dendritic cells which would be
consistent with a T-cell histiocyte-rich LBCL (THRLBCL) or can be
associated with such a proliferation at a separate site. Whereas the 2008
monograph said, “It is probably good practice to label cases of NLPHL
that progress to a diffuse T-cell-rich pattern as NLPHL, THRLBCL-
like...,” the revision will recommend the designation of THRLBCL-
like transformation of NLPHL, with inclusion of the word “like” due
to some remaining uncertainties. This consensus was based on the
conclusion from the Clinical Advisory Committee that transformation
of NLPHL to DLBCL should be based on WHO criteria (with
THRLBCL being a type of LBCL). Recent data indicate that
progression to a process with features of THRLBCL is associated with
amore aggressive clinical course, and requires different management,
such that the term NLPHL in this setting may not be sufficient.'”-148
However, cases with only focal diffuse areas are not considered
transformation. It is also of interest that aside from their immunomor-
phologic appearance, GEP and array comparative genomic hybridiza-
tion studies have shown similarities between NLPHL and THRLBCL,
suggesting a relationship to each other, in spite of other major dif-
ferences.'*”'*° The revision will also acknowledge that lymphocyte-
rich CHL has some features that are intermediate between other CHL
and NLPHL.'®

Histiocytic and dendritic cell neoplasms

The classification of the histiocytic and dendritic cell neoplasm is
similar to that from 2008 except that the order of the entities is
minimally altered and Erdheim-Chester disease has been added, as
it should be distinguished from other members of the juvenile
xanthogranuloma family.""'>! Histiocytic and dendritic cell neo-
plasms are grouped together based on the functional properties of their
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normal counterpart (ie, phagocytosis and/or processing and pre-
sentation of antigens) rather than their cell of origin. Although most
arise from a common myeloid precursor, a few are of mesenchymal
origin (ie, follicular dendritic cell sarcoma and fibroblastic reticular cell
tumor).

During the last few years, several publications highlighted that,
irrespective of their myeloid or mesenchymal origin, some of these
neoplasms are associated with or preceded by FL, CLL, B- or
T-lymphoblastic neoplasms, or PTCL.'32'>7 These cases carry the
same TCR or IGHV rearrangements and chromosomal aberrations
as the associated lymphoid neoplasms, suggesting a process of
transdifferentiation.>>'>’ Moreover, the BRAF V600OE mutation has
been reported in the setting of Langerhans cell histiocytosis, histiocytic
sarcoma, disseminated juvenile xanthogranuloma, Erdheim-Chester
disease, and even follicular dendritic cell sarcoma.'>®

Summary

There have been major advances in our knowledge of the lymphoid
neoplasms and how they should best be treated over the last 8 years. We
have seen new insights into the biology and management of both clonal
proliferations with limited malignant potential, as well as the aggress-
ive lymphoid neoplasms where more targeted and effective therapies
are being investigated. The 2016 WHO classification and associated
monograph aim to provide updated diagnostic categories and criteria,
together with biological and clinical correlates, and facilitate state-of-
the-art patient care, future therapeutic advances, and basic research in
this field.
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