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Abstract: The World Health Organization (WHO) “Classification of Tumours of Haematopoietic and
Lymphoid Tissues”, published in 2001 and subsequently updated in 2008 and 2017, defined disease
entities based on morphologic and phenotypic characteristics, clinical features, and genomic findings.
Recently, the criteria for the diagnosis of many lymphoma entities have been refined in a proposal
by the International Consensus Classification (ICC). Some provisional categories have now been
recognized as “definite” entities, while other categories have undergone major revision. This article
reports on the major revisions in the criteria and definition of B- and T-/NK-cell lymphomas by the
ICC system.
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1. Introduction

The current approach to lymphoma diagnosis and the delineation of distinct entities
employs morphologic, immunophenotypic, and genomic criteria as well as clinical features.
The classification of lymphoid neoplasms provides a guide for their diagnosis, manage-
ment, and therapy. The World Health Organization (WHO) “Classification of Tumours of
Haematopoietic and Lymphoid Tissues”, published in 2001 [1] and subsequently updated
in 2008 [2] and 2017 [3], was accepted with a broad consensus by pathologists, geneticists,
translational research scientists, and clinicians and used on a worldwide basis.

A major aspect employed by the editorial team was the use of a Clinical Advisory
Committee (CAC), which met prior to the drafting of the WHO Bluebook. The involvement
of a CAC ensured that any proposed changes in the classification would meet clinical
needs and be widely accepted for clinical practice. Changes in the leadership of the
International Agency for Research on Cancer (IARC), responsible for publication of the
Bluebooks, led to a rejection of the CAC process for the development of the fifth edition of
the WHO Bluebook. Many of the former editors sought to retain a CAC, and the resulting
International Consensus Classification (ICC) was published following a CAC meeting
held at the University of Chicago in September 2021 [4]. Some categories, which were
previously considered “provisional”, have been recognized as “definite” entities, whereas
other categories have undergone major revision. The fifth edition of the WHO classification
was developed independently by the IARC and shares some similarities and differences
with the ICC approach [5].

This article reports on the major revisions in the criteria and definition of B- and
T-/NK-cell lymphomas by the ICC system.
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2. ICC 2022: What Is New in B-Cell Neoplasms

In this section, follicular lymphoma (FL), diffuse large B-cell lymphoma (DLBCL), and
high-grade B-cell neoplasms are discussed. (Table 1).

Table 1. ICC 2022: What is new in B-cell neoplasms?

Follicular Lymphomas

- Grading retained: Grades 1–2, 3A, 3B
- Recognition of novel variants (BCL2 neg, pediatric, cutaneous, testicular)

Diffuse large B-cell lymphomas

- “Cell of origin retained” (GCB, ABC)
- Genomic subtypes reserved for the future *

High-Grade B-cell neoplasms

- HGBCL with MYC/BCL2 R, (focal TDT expression may be seen)
- HGBCL with MYC/BCL6 R, considered provisional *

* Further studies required.

2.1. Follicular Lymphomas

Over the past few years, evolution in the spectrum of FLs has been observed. The
spectrum includes both conventional FL associated with the BCL2 translocation as well as
a number of alternative forms of follicle-center-derived neoplasms, which are negative for
the BCL2 rearrangement. These differences are reflected in the ICC classification [4].

The ICC decided to retain the grading of FL, although the clinical significance of
grading for BCL2-rearranged FL remains controversial. One of the more problematic issues
is the distinction between grade 3A and grade 3B (Figure 1), since this distinction leads to
different therapeutic approaches. Reliance on only cytologic features is problematic and
often poorly reproducible. The ICC emphasizes that grade 3A is largely associated with the
BCL2 translocation. The presence of BCL2 rearrangements and/or CD10 expression favors
the diagnosis of FL 3A, whereas the expression of MUM1/IRF4 and absence of CD10 favors
FL 3B [6].
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Figure 1. FL 3B. Typical centrocytes are largely absent, although there is some variation in cell size. 
This case lacked BCL2 rearrangement, and it was positive for MUM1 and negative for CD10. 

Forms of histologic transformation of FL include DLBCL, high-grade B-cell lym-
phoma with double hit, classic Hodgkin�s lymphoma (CHL), and histiocytic sarcoma [6]. 

Figure 1. FL 3B. Typical centrocytes are largely absent, although there is some variation in cell size.
This case lacked BCL2 rearrangement, and it was positive for MUM1 and negative for CD10.

Forms of histologic transformation of FL include DLBCL, high-grade B-cell lymphoma
with double hit, classic Hodgkin’s lymphoma (CHL), and histiocytic sarcoma [6]. Some
cases of high-grade B-cell lymphoma with double hit may show expression of TDT but are
distinct from B-lymphoblastic lymphoma [7].
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Among the FLs that are negative for the t(14;18), novel variants have been recognized.
BCL2-rearrangement-negative, CD23-positive follicle center lymphoma was proposed as a
provisional entity. It often has diffuse areas, often presents with inguinal disease, and has a
high incidence of the STAT6 mutation [8]. This disease usually presents with a low stage
and has a good prognosis. Figure 2 shows an example of a typical case with expression
of CD23 presenting as a large-inguinal-mass lesion with stage 1 disease. The complete
spectrum of t(14;18)-negative FL is clinically and genetically heterogeneous.
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Figure 2. The figure shows an example of BCL2-rearrangement-negative, CD23-positive follicular
lymphoma variant.

The ICC also recognizes characteristic variants of FL occurring mainly in young
patients that include several diseases, such as pediatric-type follicular lymphoma, IRF4-
rearranged large B-cell lymphoma, and testicular follicular lymphoma, all of which are
recognized as separate entities in the ICC system (Figure 3) [9].

Pediatric FL is almost exclusively nodal, although some cases with similar features
have been reported in the conjunctiva. Some cases show marginal zone differentiation and
have been reported in the past as “pediatric marginal zone lymphoma MZL”. Genomic
analysis has shown unifying features, leading to the proposal that this tumor should be des-
ignated in the future as pediatric-type FL, with and without marginal zone differentiation.

Large B-cell lymphoma with an IRF4 rearrangement often occurs in Waldeyer’s ring
and occasionally in the GI tract. This disease has an excellent prognosis in comparison to
other forms of aggressive B-cell lymphoma in children and young adults. For these reasons,
the ICC grouped this process with follicular lymphoma. The pattern may be follicular or
diffuse. Males and females are equally affected. Tumour cells co-express MUM1, BCL6,
and often CD10. IRF4 breaks are generally seen but may be cryptic and difficult to detect
by routine FISH studies [10,11].

Primary cutaneous follicle center lymphoma (negative for BCL2 rearrangement and
negative for CD10) is classified as a specific entity. Most cases occur in the head and neck
area or upper trunk. However, similar lesions have been reported in the uterine cervix and
vagina, involving mucosal and cutaneous sites [12].

Table 2 summarizes some of the differences in the classification of FL between the
ICC and the WHO [4,5]. In the ICC, the diseases are largely defined by clinical pathologic
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and genomic features, emphasizing the importance of the BCL2 rearrangement and other
genomic abnormalities.

Hemato 2024, 5, FOR PEER REVIEW 4 
 

 

 
Figure 3. The figure shows variants of follicular lymphoma in young patients (usually <30 years), 
all of which are distinct entities in the ICC system. 

Pediatric FL is almost exclusively nodal, although some cases with similar features 
have been reported in the conjunctiva. Some cases show marginal zone differentiation and 
have been reported in the past as “pediatric marginal zone lymphoma MZL”. Genomic 
analysis has shown unifying features, leading to the proposal that this tumor should be 
designated in the future as pediatric-type FL, with and without marginal zone differenti-
ation. 

Large B-cell lymphoma with an IRF4 rearrangement often occurs in Waldeyer�s ring 
and occasionally in the GI tract. This disease has an excellent prognosis in comparison to 
other forms of aggressive B-cell lymphoma in children and young adults. For these rea-
sons, the ICC grouped this process with follicular lymphoma. The pattern may be follicu-
lar or diffuse. Males and females are equally affected. Tumour cells co-express MUM1, 
BCL6, and often CD10. IRF4 breaks are generally seen but may be cryptic and difficult to 
detect by routine FISH studies. [10,11]. 

Primary cutaneous follicle center lymphoma (negative for BCL2 rearrangement and 
negative for CD10) is classified as a specific entity. Most cases occur in the head and neck 
area or upper trunk. However, similar lesions have been reported in the uterine cervix 
and vagina, involving mucosal and cutaneous sites [12]. 

Table 2 summarizes some of the differences in the classification of FL between the 
ICC and the WHO [4,5]. In the ICC, the diseases are largely defined by clinical pathologic 
and genomic features, emphasizing the importance of the BCL2 rearrangement and other 
genomic abnormalities. 

  

Figure 3. The figure shows variants of follicular lymphoma in young patients (usually <30 years), all
of which are distinct entities in the ICC system.

Table 2. Follicular lymphomas: ICC 2022/WHO fifth edition.

ICC
Follicular lymphoma (Grade 1–2; 3A, 3B)
In situ follicular neoplasia
Duodenal type FL
BCL2-R-negative, CD23-positive follicle center lymphoma
(provisional)
Primary cutaneous follicle center lymphoma
Pediatric-type follicular lymphoma
Testicular follicular lymphoma
Large B-cell lymphoma with IRF4 rearrangement

WHO
Classic follicular lymphoma (no grading)
In situ follicular B-cell neoplasm
Duodenal-type follicular lymphoma
FL with unusual cytological features
FL with predominantly diffuse growth pattern (dFL)
Follicular large B-cell lymphoma
Primary cutaneous follicle center lymphoma
Pediatric-type follicular lymphoma

• Diseases defined by clinical, pathologic, and genomic
features: BCL2 R or other alterations • Classic FL is BCL2 R; other variants not clearly defined

2.2. Diffuse Large B-Cell Lymphomas

The current classification of DLBCL recognizes the importance of activated B-cells
(ABCs) versus germinal center B-cells (GCBs) as a basic biological distinction [13]. However,
this binary classification approach fails to capture the complexity of DLBCL (Table 3). A
new era is emerging with NGS and mutational profiling. This technology is on the horizon
for clinical practice, although it is not currently required for the routine diagnosis of DLBCL.

Two major studies in the last few years showed that genetic heterogeneity in DLBCL
can identify clinically significant genetic subgroups [14,15]. The subtype termed MCD is
based on the co-occurrence of the L265P mutation in MYD88 and mutations in CD79B. This
subtype is highly enriched in primary central nervous system lymphoma, testicular diffuse
large B-cell lymphoma, and other aggressive extranodal DLBCLs. The subtype designated
as BN2 is based on fusions involving BCL6 and mutations in NOTCH2. This subtype is
heterogeneous in its gene expression profile and may represent an aggressive variant of
marginal zone lymphoma. New molecular variants were uncovered, including a subset
of aggressive lymphomas with a high degree of aneuploidy and a high frequency of p53
mutation and deletion [16]. The term A53 refers to these key features: p53 mutation and
aneuploidy. The historical cell of origin approach (ABC or activated B-cell; GCB or germinal
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center B-cell) for the classification of DLBCL can be integrated in part to the new data
derived from genomic profiling based on NGS studies [17]. Tumors related to activated
B-cells (ABCs) are more heterogeneous, with the MCD group being a major subset. MCD
tumors, as noted above, are almost always extranodal. N1, with mutations in NOTCH1, is
ABC as well.

Table 3. “Large” B-cell neoplasms in the ICC 2022.

Diffuse large B-cell lymphoma (DLBCL), not otherwise specified (NOS)
Germinal center B-cell subtype
Activated B-cell subtype

Large B-cell lymphoma with 11q aberration
Large B-cell lymphoma with IRF4 R
(Nodular lymphocyte predominant B-cell lymphoma)
T-cell/histiocyte-rich large B-cell lymphoma
Primary DLBCL of the central nervous system
Primary DLBCL of the testis
Primary cutaneous DLBCL, leg type
Intravascular large B-cell lymphoma
Burkitt’s lymphoma
High-grade B-cell lymphoma with MYC and BCL2 R
High-grade B-cell lymphoma with MYC and BCL6 R
High-grade B-cell lymphoma, NOS
Primary mediastinal large B-cell lymphoma
Mediastinal gray-zone lymphoma
EBV-positive mucocutaneous ulcer
EBV-positive DLBCL, NOS
DLBCL associated with chronic inflammation

Fibrin-associated DLBCL
Lymphomatoid granulomatosis
EBV-positive polymorphic B-cell lymphoproliferative disorder, NOS
ALK-positive large B-cell lymphoma
Plasmablastic lymphoma
HHV8-associated lymphoproliferative disorder

Multicentric Castleman’s disease
HHV8-positive germinotropic lymphoproliferative disorder
HHV8-positive DLBCL, NOS

Primary effusion lymphoma
HHV-8- and EBV-negative primary effusion-based lymphoma

• Disease with changes introduced in the ICC 2022
• Provisional Entities

The ICC felt it was too early to implement this approach for routine clinical use. A
challenge will be to make this technology accessible for daily practice in diagnosis. Notably,
with current systems, many cases (35–40%) are not assigned to a specific genomic subtype.

Another issue that was discussed was whether it was time to recognize extranodal
DLBCL as a separate entity (Table 4). It is recognized today that many extranodal DLBCLs
of the ABC subtype share biological features.

A new category of aggressive B-cell lymphomas (WHO fifth edition) encompasses
large-cell lymphomas that occur primarily in the central nervous system (PCNSL), vitreo-
retinal compartment (VRL), and testis, all of which are immune sanctuaries created by the
structure of their unique anatomic sites [5]. These lymphomas exhibit similar morphologic,
immunophenotypic, and genetic features, including concordant MYD88 and CD79B mu-
tations. These, and other alterations, contribute to a germinal center exit phenotype and
down-regulation of the immune response.
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Table 4. Is it time to recognize extranodal DLBCL as a separate entity?

• Many extranodal DLBCLs and ABCs share biological features (MCD/C5 subtypes
by NGS)

• Prototypes include primary CNS and testicular DLBCL
• Some subtypes are also defined by their topographic site (IVLBCL)
• Extranodal DLBCLs in other anatomic sites are more heterogeneous

(e.g., breast, adrenal, kidney)

Proposal

• The ICC accepts primary DLBCL of the testis as a specific entity closely related to
primary DLBCL of the CNS

• Further studies are needed to determine the interrelationships between DLBCLs in
other extranodal sites

• Unifying features: CD79B/MYD88 L265P

The ICC accepted DLBCL of the testis as a specific entity that is closely related to
primary diffuse large B-cell lymphoma of the CNS but felt that further studies were needed
to better define the interrelationships between diffuse large B-cell lymphomas in other
extranodal sites.

2.3. High-Grade B-Cell Neoplasms

Another controversial issue was the classification of high-grade B-cell lymphomas with
MYC and BCL2 and/or BCL6 rearrangements, which had been included in the last WHO
classification. The ICC decided to retain high-grade B-cell lymphomas with MYC and BCL2
rearrangements as a specific entity (Table 5). These cases have a broad cytologic spectrum
but are otherwise considered uniform. FISH break-apart probes are recommended but
may miss up to 20% of cases with cryptic rearrangement. This tumor has a germinal
center origin but may express TDT in some cases and has the gene expression profile
of centroblasts in the so-called germinal center dark zone. The ICC decided to retain a
high-grade B-cell lymphomas with MYC and BCL6 rearrangements as a provisional entity,
recognizing that these cases are somewhat more heterogeneous, both in terms of cell of
origin and mutational profile, while the WHO did not retain them as a category. These
cases are variously incorporated as examples of DLBCL or high-grade B-cell lymphoma
based on cytologic features.

Table 5. ICC 2022 proposal for high-grade B-cell lymphomas.

High-Grade B-Cell Lymphomas with MYC and BCL2 Rearrangements

– Broad cytological spectrum but considered a single entity
– FISH break-apart probes recommended but may miss up to 20% cases (cryptic)
– Germinal center origin but may express TDT
– Gene expression signature of centroblasts in the GC dark zone
– Mutational profile similar to “aggressive” FL (BCL2, MYC, KMT2D, CREBPP, TNFRS14,

EZH2)

High-grade B-cell lymphomas with MYC and BCL6 rearrangements (provisional)

– Heterogeneous in cell of origin and mutational profile (less FL-type, NOTCH2)
– Thirty percent may be “pseudo double”-hit
– Not retained as a category—classified as either DLBCL or HG based on cytology

Recent studies have really emphasized the importance of the dark zone signature as
expanding the spectrum of double-hit lymphomas [18,19]. Twenty percent of GCB DLBCLs
have either a double hit or a dark zone signature, and these cases are characterized by poor
clinical outcome. This signature is shared by Burkitt’s lymphoma, but some cases with the
dark zone signature are negative for the MYC rearrangement by FISH.

Another entity provisionally recognized by the ICC is large B-cell lymphoma with a
11q aberration, named as high-grade B-cell lymphoma with 11q aberration by the WHO.
This is mainly a pediatric tumor that has a starry sky pattern and can look very similar to
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Burkitt’s lymphoma, but it usually presents with nodal disease rather than the extranodal
disease more commonly seen in Burkitt lymphoma. These cases are negative for the MYC
rearrangement but may have MYC protein expression, and they show gains and losses at
the 11q region [20].

The ICC decided to name this entity large B-cell lymphoma with 11q rather than
Burkitt-like or high grade. This was formerly Burkitt-like lymphoma with 11q aberration in
the fourth edition of the WHO [3]. Further studies have shown that this tumor has generally
a favorable prognosis and does not require the intensive therapy usually given for patients
with Burkitt’s lymphoma. The ICC felt it was more appropriate to include it as a variant
of DLBCL rather than risking more aggressive therapy for these young patients [4]. The
WHO system, because this tumor looks like Burkitt’s lymphoma in many cases, retains the
designation of high-grade B-cell lymphoma [5].

3. Flow Chart for the Diagnosis of Aggressive B-Cell Lymphomas

Figure 4 shows a flow chart for the diagnosis of aggressive B-cell lymphomas that
provides a model for current clinical practice. The first step is a biopsy of the lymph node or
extranodal lesion. The first goal is to recognize some of the specific entities, not all of which
have been discussed, such as primary mediastinal large B-cell lymphoma or KSHV-/HHV8-
associated lymphomas or EBV-positive large B-cell lymphomas. If the case looks like
DLBCL, NOS, the next step is to carry out FISH analysis, looking for rearrangements with
BCL2, BCL6, and MYC to recognize high-grade B-cell lymphomas with a double hit. Left
with a case of DLBCL, NOS, gene expression profiling may be employed to recognize the
ABC subtype versus GCB, or immunohistochemical approaches may be used. Mutational
profiling using high-throughput sequencing is certainly on the horizon for clinical practice
in the near future.

Hemato 2024, 5, FOR PEER REVIEW 8 
 

 

– Thirty percent may be “pseudo double”-hit 
– Not retained as a category—classified as either DLBCL or HG based on cytology  

Recent studies have really emphasized the importance of the dark zone signature as 
expanding the spectrum of double-hit lymphomas [18,19]. Twenty percent of GCB 
DLBCLs have either a double hit or a dark zone signature, and these cases are character-
ized by poor clinical outcome. This signature is shared by Burkitt�s lymphoma, but some 
cases with the dark zone signature are negative for the MYC rearrangement by FISH. 

Another entity provisionally recognized by the ICC is large B-cell lymphoma with a 
11q aberration, named as high-grade B-cell lymphoma with 11q aberration by the WHO. 
This is mainly a pediatric tumor that has a starry sky pattern and can look very similar to 
Burkitt�s lymphoma, but it usually presents with nodal disease rather than the extranodal 
disease more commonly seen in Burkitt lymphoma. These cases are negative for the MYC 
rearrangement but may have MYC protein expression, and they show gains and losses at 
the 11q region [20]. 

The ICC decided to name this entity large B-cell lymphoma with 11q rather than Bur-
kitt-like or high grade. This was formerly Burkitt-like lymphoma with 11q aberration in 
the fourth edition of the WHO [3]. Further studies have shown that this tumor has gener-
ally a favorable prognosis and does not require the intensive therapy usually given for 
patients with Burkitt�s lymphoma. The ICC felt it was more appropriate to include it as a 
variant of DLBCL rather than risking more aggressive therapy for these young patients 
[4]. The WHO system, because this tumor looks like Burkitt�s lymphoma in many cases, 
retains the designation of high-grade B-cell lymphoma [5]. 

3. Flow Chart for the Diagnosis of Aggressive B-Cell Lymphomas 
Figure 4 shows a flow chart for the diagnosis of aggressive B-cell lymphomas that 

provides a model for current clinical practice. The first step is a biopsy of the lymph node 
or extranodal lesion. The first goal is to recognize some of the specific entities, not all of 
which have been discussed, such as primary mediastinal large B-cell lymphoma or KSHV-
/HHV8-associated lymphomas or EBV-positive large B-cell lymphomas. If the case looks 
like DLBCL, NOS, the next step is to carry out FISH analysis, looking for rearrangements 
with BCL2, BCL6, and MYC to recognize high-grade B-cell lymphomas with a double hit. 
Left with a case of DLBCL, NOS, gene expression profiling may be employed to recognize 
the ABC subtype versus GCB, or immunohistochemical approaches may be used. Muta-
tional profiling using high-throughput sequencing is certainly on the horizon for clinical 
practice in the near future. 

 
Figure 4. Flow chart for the diagnosis of aggressive B-cell lymphomas (reprinted from [6]). Figure 4. Flow chart for the diagnosis of aggressive B-cell lymphomas (reprinted from [6]).

4. ICC 2022 Proposal: Hodgkin’s Lymphoma

Regarding HL, the ICC renamed nodular lymphocyte predominant HL [21] as nodular
lymphocyte predominant B-cell lymphoma [4]. This entity is closely related to T-cell
histiocyte-rich large B-cell lymphoma and in most instances represents a continuum. It
differs in its biology and genomics features from classic HL. While some studies find
suitable responses with ABVD [22], other studies have suggested a benefit for CHOP
chemotherapy for patients with advanced-stage disease [23]. Notably, its treatment is also
different from classic HL. Thus, to ensure appropriate therapy for this disease the change
in terminology was proposed. The ICC also tried to simplify the Fan system, which has
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been in use for a number of years to guide clinical management and therapy [24]. The six
Fan grades [24], A, B, C, D, E, and F, could be simplified as grade 1, which encompasses
grades A, B, and C, and grade 2, which includes the more clinically aggressive tumors
encompassing D, E, and F.

The only controversial category and only question remaining is how to deal with cases
that are pattern C, which have both intrafollicular and interfollicular LP cells. The ICC
decided to retain this as grade 1. Many of these patients have more localized disease and
really seem to overlap Fan grades A and B. Figure 5 shows an example of nodular LP
presenting in an axillary lymph node, while the bone marrow shows involvement by T-cell
histiocyte-rich large B-cell lymphoma. Figure 6 shows another case of nodular lymphocyte
predominant B-cell lymphoma, which was associated with transformation to DLBCL, an
event seen in from 5% to 10% of cases.
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5. Gray-Zone Lymphoma

Both the ICC and the WHO have a similar approach to the category of so-called
gray-zone lymphoma. Recent data have emphasized differences between mediastinal
and non-mediastinal cases [25,26]. The ICC adopted the same approach as the WHO,
recognizing mediastinal gray-zone lymphoma as the only entity with this name. Non-
mediastinal cases with overlapping features between Hodgkin’s and B-cell lymphoma have
a different genomic profile. They tend to present with advanced age and are both nodal
and extranodal and should be diagnosed as DLBCL in both systems.

In most cases, the B-cell program is retained with a strong expression of CD20 and
other B-cell markers as well as a positivity for OCT2. Both the ICC and WHO define
mediastinal gray-zone lymphoma as a distinct entity, related to primary mediastinal large
B-cell lymphoma and nodular sclerosis HL. It is important to appreciate that EBV positivity
in mediastinal gray-cell lymphoma is rarely seen and strongly favors a diagnosis of EBV-
positive DLBCL.

6. EBV-Positive Large B-Cell Lymphoma

EBV-positive DLBCL is retained in the ICC classification (Table 3). This is mainly a
disease of advanced age and is associated with immune senescence. It more often presents
with extranodal disease, although nodal involvement is seen as well. The tumor has an
aggressive clinical course but, interestingly, a low mutational burden. The most common
alterations involve the JAK-STAT and NOTCH pathways [27]. Interestingly, some EBV-
positive large B-cell lymphomas occur in young patients under the age of 45 [28]. These
cases are nearly always nodal as opposed to the extranodal presentation in older patients.
The immunophenotype shows evidence of a permissive immune microenvironment, and



Hemato 2024, 5 166

in general, these tumors have an excellent prognosis, which contrasts with EBV-positive
DLBCL in the elderly. In fact, interestingly, many of the cases of EBV-positive DLBCL in
young patients appear to resemble T-cell histiocyte-rich large B-cell lymphoma.

7. HHV8- and EBV-Negative Primary Effusion-Based Lymphoma

Effusion-based lymphoma was mentioned under the term HHV-8-negative primary
effusion lymphoma in the differential diagnosis of primary effusion lymphoma in the
WHO-HAEM fourth edition, revised, but it was not included as a distinct subtype [3]. In
the upcoming WHO fifth edition classification, these lesions are recognized as a distinct
subtype of DLBCL, “fluid overload-associated large B cell lymphomas”, whereas in the
ICC, they are a provisional entity called “HHV8 and EBV negative primary effusion based
lymphoma” [4,5]. Both classifications recognize these as lesions arising in the setting of
fluid overload, often due to an underlying medical condition such as cardiac, renal, or
liver failure without a preceding or concurrent tumor mass. There also appears to be a
relationship with hepatitis C virus infection. Patients with this type of large-cell lymphoma
are usually HIV-negative females, elderly, and with a median age of 70 [4,5,29].

These lesions are composed of cells that are usually morphologically reminiscent of
the neoplastic cells in PEL. However, in contrast to PEL, the neoplastic cells are KSHV-
/HHV8-negative and express B-cell antigens such as CD20, a lack expression of CD138,
and occasionally contain an MYC rearrangement. In the WHO fifth edition, lesions that are
EBV-positive are included in this category and account for a small proportion of the cases,
whereas in the ICC, EBV positivity is an exclusion criterion [4,5]. These effusion-based
lymphomas are associated with a relatively good prognosis compared with PEL. EBV
positivity in effusion-based disease is associated with a more aggressive clinical course,
and it would be considered within the spectrum of EBV-positive B-cell lymphomas based
on other clinical and biological parameters.

8. Changes in the Classification in the T-/NK-Cell Neoplasms

Regarding T-/NK-cell neoplasms, the entities shown in bold print in Table 6 were
modified or altered in the ICC classification from that published in the last edition WHO
2017. Only some entities will be discussed here. In general, there are fewer differences
between the ICC and the WHO when it comes to the definition of T-cell lymphomas. Both
classifications recommend that follicular helper T-cell lymphomas are a common entity and
are unified under a common term. Indeed, they are the most common subtype of nodal
peripheral T-cell lymphoma. The most common of these is the angioimmunoblastic type,
but the ICC also recognizes the so-called follicular subtype, and then a follicular helper
T-cell lymphoma is otherwise specified. These cases share a common immunophenotype
expressing markers associated with Tfh cells and share a number of mutations, including
TET2, DMNT3, IDH2, and RHOA [30–32].

Another question addressed in the ICC system was whether we can come up with a
better way to subclassify peripheral T-cell lymphoma that is not otherwise specified. In
a couple of publications, mainly from the ICC system [30,31], two major subtypes were
recognized, one associated with Th1 cells and another with Th2 cells. Th1-positive cases
express TBET, whereas Th2-positive cases express GATA3. There seem to be some clinical
differences, with Th1-positive cases having a better prognosis. However, it was felt that it
was premature to recommend this for routine clinical practice. This should remain a topic
for further investigation.
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Table 6. ICC classification of T-/NK-cell neoplasms: items in bold represent modified or new terms.

Nodal

Peripheral T-cell lymphoma, NOS
Follicular helper T-cell lymphomas
Anaplastic large-cell lymphoma, ALK-positive
Anaplastic large-cell lymphoma, ALK-negative
Primary nodal EBV-positive T-/NK-cell lymphoma

Extranodal

Extranodal NK-/T-cell lymphoma, nasal type
Enteropathy-associated T-cell lymphoma
Type II refractory celiac disease
Monomorphic epitheliotropic intestinal T-cell lymphoma
Indolent clonal T-cell lymphoproliferative disorder of the GI tract
Indolent NK-cell lymphoproliferative disorder of the GI tract
Breast-implant-associated anaplastic large-cell lymphoma

Leukemic/Systemic

T-cell prolymphocytic leukemia
T-cell large granular lymphocytic leukemia
Chronic lymphoproliferative disorder of NK-cells
Aggressive NK-cell leukemia
EBV-positive T-/NK-LPDs of childhood
Adult T-cell leukemia/lymphoma
Hepatosplenic T-cell lymphoma

Cutaneous

Mycosis fungoides
Sézary syndrome
Primary cutaneous CD30-positive T-cell LPDs
Subcutaneous panniculitis-like T-cell lymphoma
Primary cutaneous gamma-delta T-cell lymphoma
Primary cutaneous CD8-positive aggressive epidermotropic cytotoxic
T-cell lymphoma
Primary cutaneous acral CD8+ T-LPD
Primary cutaneous CD4-positive small/medium T-LPD
Hydroa vacciniforme-like LPD

8.1. Indolent Gastrointestinal T-/NK-Cell Neoplasms

There were some changes introduced into the classification of indolent gastrointestinal
T-/NK-cell neoplasms (Table 7, Figure 7). The ICC recommends the term indolent clonal
T-cell lymphoproliferative disorder of the GI tract to emphasize that demonstrating mono-
clonality is important to make this diagnosis in the clinical setting. Both systems recognized
indolent NK-cell lymphoproliferative disorder, which is newly added to both classification
systems and replaces the term NK-cell enteropathy and lymphomatoid gastropathy [33,34].
Recent mutational studies have provided evidence that this is indeed a neoplasm associated
with recurrent mutations in JAK3 [35,36].

Table 7. Changes in the classification of indolent gastrointestinal T-/NK-cell neoplasms.

Indolent clonal T-cell lymphoproliferative disorder
of the gastrointestinal tract

Name changed (clonal) to emphasize importance of clonality in diagnosis.
Considered a definite entity but is heterogeneous in phenotype and
genotype (CD4 or CD8) (all αβ)
May progress to more aggressive disease.

Indolent NK-cell lymphoproliferative disorder of the
gastrointestinal tract
(newly added)

The term replaces both NK-cell enteropathy and lymphomatoid
gastropathy.
Mutational studies provide evidence for the neoplastic origin.
Recurrent mutations in JAK3
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8.2. Type 2 Refractory Celiac Disease

The ICC also added type 2 refractory celiac disease to the classification and identifies it
as a precursor of enteropathy-associated T-cell lymphoma (EATL). Type 2 refractory celiac
disease has a poor prognosis and a high risk of progression to EATL within five years.
Most of the cases have gain-of-function mutations in STAT3 and JAK 1 [37] and recurrent
alterations in epigenetic regulators. These cases have an abnormal T-cell phenotype and
are usually negative for both CD4 and CD8.

Regarding the EBV-negative intestinal T-cell and NK-cell lymphoproliferative disor-
ders of the GI, it is important to remember that some cases of nasal-type EBV-positive
NK-/T-cell lymphoma can present with GI tract involvement and have occult disease of
the nasal cavity [38].

8.3. Anaplastic Large-Cell Lymphoma ALK-Negative

There were minor changes introduced into the classification of anaplastic large-cell
lymphoma (ALCL) ALK-negative. The ICC considers cases with a DUSP-22 rearrangement
as a genetic subtype of systemic ALCL ALK-negative with a good prognosis. The diagnosis
is facilitated by immunohistochemistry, as these cases are positive for LEF1, while they are
negative for cytotoxic markers. A minor point is that breast-implant-associated ALCL was
also upgraded from a provisional to a definite entity [39,40].

9. Conclusions

This article discussed the considerable evolution in the lymphoma classification, with
a major impact from clinical and genetic advances. In 2024, pathologists and hematologists
are dealing with two different systems, one from the ICC 2022 and one from the WHO
fifth edition. But, perhaps, these differences will be resolved, and it is hopeful that we
are dealing with a consensus classification for the sixth edition of the WHO system in the
future. Most of the expert hematopathologists have agreed to report their diagnoses in two
or three classification systems where differences exist, reporting diagnoses in both the ICC
2022 and the proposed fifth edition of the WHO and, in some cases, also mentioning the
revised fourth edition of the WHO.
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