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Abstract: A two-day meeting on controversial topics in hematopathology was held in Bologna,
Italy, on 19–20 January 2024. The meeting primarily targeted pathologists lacking experience in
hematological neoplasms and pathologists in training. The course aimed to highlight practical diag-
nostic challenges faced by pathologists and discuss solutions through the application of conventional
histology, along with appropriate immunohistological, genetic, and molecular findings. The teaching
program included lectures and slide seminars presented by a team of expert hematopathologists who
were co-authors of the WHO classification of hematolymphoid tumors. Special interest revolved
around “lymphadenitis and lymphoma mimickers”, “a rational approach to low-grade B-cell lym-
phomas”, and “advancements in defining Hodgkin lymphoma”. A key aspect emphasized by the
faculty team was the use of the fifth edition of the WHO Bluebook and the International Consensus
Classification (ICC 2022) of lymphomas.

Keywords: hematopathology course; lymphoma mimickers; low-grade b-cell lymphomas; Hodgkin
lymphomas; WHO lymphoma classification; 5th edition; International Consensus Classification (ICC)
2022 of lymphomas

1. Introduction

Despite the complexity of hematolymphoid tumors, the current approach to lym-
phoma diagnosis and disease recognition is feasible and reliable using readily available
and easily learned technologies. A classification of lymphoid neoplasms, wherein indi-
vidual diseases are defined by a complex of clinical and laboratory features, serves as a
guide for diagnosis, management, and therapy. The World Health Organization (WHO)
“Classification of Tumors of Hematopoietic and Lymphoid Tissues”, initially published in
2001 [1] and subsequently updated in 2008 [2] and 2017 [3], was based on morphologic and
immunophenotypic features, clinical presentation, and genomic findings. This classification
garnered acceptance from pathologists, translational research scientists, and clinicians.

Recently, the criteria for diagnosing most entities have been refined in proposals by
the International Consensus Classification (ICC) [4] and the WHO publication of the 2022
Classification, the Fifth Edition [5]. The two new classification systems for hematolymphoid
neoplasms share some similarities and divergences [6–8].

A two-day meeting, organized by the University of Modena, on controversial topics
concerning lymphadenitis and lymphoma mimickers, low-grade B-cell lymphomas, aggres-
sive B- and T/NK-cell lymphomas, and Hodgkin lymphoma, was held in Bologna, Italy, on
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19–20 January 2024. Seventy people attended the course. The teaching program, comprising
lectures and slide seminars, primarily targeted pathologists in training, aiming to highlight
practical diagnostic problems and discuss their resolution through the application of conven-
tional histology, immunohistochemistry, and molecular genetics techniques. The presentations
by the faculty team utilized terminologies employed by both new WHO and ICC classifica-
tions. This conference report summarizes the lectures presented at the meeting, except for
those on extranodal large B-cell lymphomas, which will be reported separately, along with a
selection of clinical cases discussed during the slide seminar sessions.

2. Lymphadenitis and the Main Lymphoma Mimickers
2.1. Generalities of Lymphadenopathies

Lymphadenopathy (LAD) is a general term used to define one or more lymph nodes
with abnormal size and consistency [9]. Most of these abnormal lymph nodes are localized
and are frequently due to a local or systemic infection. Peripheral LADs are mostly
located in the head and neck area, and most of these are benign, self-limited, and managed
conservatively. In children, in most cases, an etiology is not identifiable. Notably, benign
LADs mistaken for lymphoma are the most common misdiagnosis in cancer (Table 1).

Table 1. Lymphadenopathy (LAD). Definition and characteristics.

• A LAD is defined as lymph node(s) of abnormal size, consistency, or number

• Peripheral LADs are frequently due to a local or systemic (e.g., infectious) cause

• 75% of all peripheral LADs are localized (>50% in the head and neck area)

• 75% of peripheral LADs are benign, self-limited, and managed conservatively

• No identifiable etiology in ~70% of cervical LAD in children

• Benign LADs mistaken for lymphoma are the most common misdiagnosis

In the context of LAD, especially in a reactive setting, the pathologist alone may reach
a correct diagnosis. However, it is usually necessary to supplement this with clinical
information regarding the circumstances of the LAD’s occurrence. It is essential to know
whether the patient is receiving any medication, the duration of the LAD, any associated
symptoms, or B-symptoms. Additionally, complete information about the patient’s clinical
examination, laboratory tests, and biological data is required (Figure 1).
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Figure 1. An integrative diagnosis of lymphadenopathy relies on clinical, biological, imaging, and
histopathological findings.

The morphological recognition of lymphadenitis and its definition may be based on
the histological pattern. Figure 2 shows a pattern-based histological approach to lym-
phadenitis diagnosis. According to this approach, the disease may be characterized by the
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involvement of one or more compartments of the affected lymph node, with expansion of
the follicles, the interfollicular area, and the sinuses. In some cases, granulomas may be the
dominant feature. Differential diagnoses vary according to the alterations in lymph node
compartments (Figure 2) [9].
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Figure 2. Histopathological patterns for the specific diagnosis of lymphadenopathies (LADs), illustrating
architectural alterations in lymph node compartments. H&E, 4×. Normal lymph node histology.

2.2. Mimickers of Lymphomas

This section deals with two clinical cases that were discussed within the slide seminar
program. Both cases may be considered as examples of potential misdiagnoses since they
are lymphoma mimickers, and lymphadenitis [10].

2.2.1. Case #1

A 24-year-old male presented with fever, dysphagia, left peritonsillar phlegmon, and
bilateral cervical lymphadenopathy. A bilateral tonsillectomy was performed. Figure 3
shows in detail (from A to D) the histopathologic features that can be related to lymphoid
hyperplasia. In situ hybridization and immunohistochemistry demonstrated positivity for
EBV with latency III (E). The microenvironment was enriched in T cells (F). A Monospot
Test was performed and resulted positive.

The diagnosis of atypical lymphoid hyperplasia in the context of EBV primary infection
was performed (infectious mononucleosis) [5,11].

In infectious mononucleosis, primary infection during childhood is asymptomatic.
Infectious mononucleosis during the second and third decades is associated with tran-
sient illness with fever, pharyngitis, malaise, LAD, splenomegaly, and palatal petechiae.
Rare complications are rupture of the spleen, cytopenia, myocarditis, hepatitis, encephali-
tis/meningitis, and genital ulcer. Leukocytosis (50%) and hyper-activation of the CD8+
T-cell response can be observed. Infectious mononucleosis can occur in older adults.

The histological picture of infectious mononucleosis is worrisome because exuber-
ant B-cell proliferation, hyperactivation of CD8+ T-cells with atypia, and TCR- oligo-
clonal/restricted and even clonal patterns may mimic lymphoma. Host response to the
virus may persist for years.
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Figure 3. EBV-related atypical lymphoid hyperplasia in the setting of infectious mononucleosis.
(A) H&E, 1×. Altered tonsillar architecture by interfollicular lymphoid hyperplasia and extensive
areas of necrosis, with remnants of follicles still discernible. (B) HE, 10× Enlarged interfollicular areas
due to a polymorphous lymphoid infiltrate. 20×, Residual lymphoid follicles showing regressed
germinal canter. 20×, Foci of necrosis are evident. (C) 40×, The polymorphous infiltrate comprises
numerous large atypical cells, small lymphocytes, immunoblasts, plasma cells, and scattered cells
resembling Hodgkin/Reed–Sternberg cells. 40×, Large atypical cells form sheets, mimicking diffuse
large B-cell lymphoma. (D) 40×, Immunohistochemical staining reveals that most of the large cells
correspond to B-blasts positive for CD20, CD79a, and MUM1, with heterogeneous expression of CD30.
(E) Furthermore, in situ hybridization demonstrates positivity for EBER (20×), along with LMP1 and
EBNA2 expression (40×), consistent with EBV latency type III. (F) 40×. The microenvironment is
enriched with numerous T-cells, some displaying atypia, positive for CD3, primarily consisting of
cytotoxic CD8 lymphocytes expressing granzyme B. A high Ki-67 proliferation index is observed.
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To avoid misdiagnosis, we must pay attention to the age of the patient, clinical presen-
tation, and EBV serology. Typical infectious mononucleosis serology presents an alteration
of the normal values. Histologically, tonsil/lymph node architecture may be partially
preserved with residual follicles. Morphologically, the infiltrate is polymorphous, showing
a wide spectrum of B-cell differentiation sometimes exhibiting HRS-like cells. These cells
are LMP1+, EBNA2+, and BZLF1+.

2.2.2. Case #2

A 13-year-old boy with a history of sickle-cell anemia, presented with a febrile vaso-
occlusive crisis affecting the left arm. Clinical evaluation showed bilateral cervical LADs,
with no accompanying rash or arthralgia. Laboratory workup showed regenerative nor-
mocytic anemia (Hb 7 g/dL), elevated ferritin level (2080 µg/L), and normal C-reactive
protein. The patient received antibiotics, anticoagulants, and NSAID. A left cervical lymph
node biopsy was performed.

Figure 4 shows necrotizing lymphadenitis as illustrated in Figure 4A–E. Immunohisto-
chemistry staining (Figure 4F–J) reveals paracortical expansion with many large B-cell blasts
and atypical CD8+ T cells, histiocytes, plasma cells, and plasmacytoid dendritic cells (PDCs).
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Figure 4. Histiocytic necrotizing lymphadenitis (Kikuchi–Fujimoto disease). (A) HE, 1×. The lymph
node architecture is partially effaced by foci of necrosis. (B) HE, 10×. Focal expansion of the
paracortex is observed, along with residual involuted follicles and preserved medullary sinuses.
(C) HE, 20× and 40×. Within the areas of paracortical enlargement and surrounding the necrosis, the
cellular infiltrate is polymorphic, comprising large cells resembling immunoblasts or centroblasts,
histiocytes, and plasmacytoid dendritic cells (C left). (D) 20× and 40×. Multiple aggregates of
plasmacytoid dendritic cells are evident (keep one of the pictures, maybe D bottom right). (E) 20×
and 40×. Patchy areas of necrosis exhibit karyorrhectic nuclear debris and numerous crescentic
histiocytes (remove E left). (F) 2.5× and 40×. CD3 staining reveals paracortical expansion with many
large T-cell blasts, few expressing CD20 and CD79a. ((G) comes after (F,J,H)). (J) 4×, 2.5×, and 40×.
Atypical cells are mostly CD8-positive T-cells (we can keep only the high power 40× of CD4 and
CD8). (H) 40×. They show an activated cytotoxic phenotype with expression of granzyme B and
perforin and are highly proliferating (we can remove CD30). (G) 40×. Crescentic histiocytes stain
positive for CD68 and MPO; few plasma cells are MUM1 positive. (I) 40×. Plasmacytoid dendritic
cells stain positive for CD4, CD68, and CD123.

The diagnosis of histiocytic necrotizing lymphadenitis (Kikuchi–Fujimoto disease)
(Table 2) [12] was performed.



Hemato 2024, 5 356

Table 2. Biological and pathological features for distinguishing large-cell lymphoma in the context of
Kikuchi–Fujimoto disease.

Differential Diagnosis with Large-Cell Lymphoma:

Pay attention to:

• Patchy involvement of the lymph nodes
• Most immunoblasts are of T-cell origin
• Abundant karyorrhectic nuclear debris, admixed crescentic histiocytes, and aggregates of

plasmacytoid dendritic cells

Histiocytic necrotizing lymphadenitis is an uncommon, benign, self-limited disease,
affecting mainly young females (mean age: 21 years). The disease is more frequently seen in
Asian people. The clinical presentation is characterized by isolated cervical LAD associated
with mild fever, night sweats, and leukopenia. Generalized/deep LAD and extranodal
involvement are very uncommon.

Pathogenetically, histiocytic necrotizing lymphadenitis overlaps with systemic lupus
erythematosus because the upregulated genes are similar. The pathogenesis is mediated
by an aberrant type I interferon (IFN) response that is likely driven by PDCs and T cells.
A “forme fruste” of SLE with weaker activation of IFN pathway may be observed [13].

Three histological subtypes of histiocytic necrotizing lymphadenitis can be recognized:

(1) Early stage, proliferative type which is the most difficult to recognize, raising the diag-
nosis of large-cell lymphoma. It is characterized by patchy, prominent immunoblastic
paracortical hyperplasia with large cells, mostly T-cells (CD8+, Perforin+, granzyme
B+). These cells are admixed with crescentic histiocytes (MPO+), and aggregates of
PDC (CD123+, CD68+). Interspersed karyorrhectic bodies are often seen.

(2) The necrotizing type is characterized by patchy/mottled areas of necrosis within the
paracortex with abundant karyorrhectic nuclear debris. These areas are bordered by a
mixture of mononuclear cells.

(3) Resolving stage; the xanthomatous type typically contains predominant foamy histio-
cytes, few immunoblasts, and a variable amount of necrosis. Residual, non-involved
lymph node reveals a mottled appearance due to scattered immunoblasts, numerous
foamy histiocytes, and proliferation of high endothelial vessels. Plasma cells are rare
or absent; neutrophils are absent. EBV is not found.

Differential diagnosis with large-cell lymphoma is detailed in Table 2.

3. Rationale Approach to Low-Grade B-Cell Lymphomas

Indolent B-cell lymphomas [4,5] include small lymphocytic/CLL(Chronic lympho-
cytic leukemia), follicular lymphoma, mantle-cell lymphoma, extranodal marginal-zone
lymphoma (MALT), splenic marginal-zone lymphoma, nodal marginal-zone lymphoma,
splenic diffuse red pulp lymphoma, and lymphoplasmacytic lymphoma.

3.1. Chronic Lymphocytic Leukemia/Small B-Cell Lymphoma (Figure 5) [4,5,14,15]

Classical immunophenotypes are CD5+, CD23+, and cyclin D1−.
Additional flow cytometric markers are CD43, CD79b, CD81, CD200, and ROR1.
Before therapy, the mutational status of IGHV (Immunoglobulin heavy chain variable

region) and TP53/17p alterations should be assessed [16–20].
Prognostic markers include mutations of NOTCH1, SF3B1, and BIRC3 (optional),

complex karyotype (optional), and TP53/17p alterations [21].
WHO5 introduced the concept of ‘prolymphocytic progression’ [5]. CD5+ non-mantle

B-cell neoplasms with >15% prolymphocytes are found in peripheral blood (PB) or bone
marrow (BM).
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Cases with transformation may occur in chronic lymphocytic leukemia/small B-cell
lymphoma (Figure 6).
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These must be distinguished in ‘accelerated’ CLL [22] and must be kept distinct from
DLBCL (Richter) and ‘Richter-like’ transformation post-ibrutinib that must be kept distinct
from Richter transformation (withdrawal and re-introduction) [23].
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3.2. Follicular Lymphoma

Figures 7–9 show the morphologic and immunophenotypic features of follicular lymphoma.
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negativity; (D) CD10 positivity; (E) BCL2 positivity; (F) Ki-67 (low–medium).
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The classical immunophenotype is CD10+, bcl-6+, bcl-2+. In WHO5 [5], grading is
optional (low reliability? Poor clinical usefulness?), whereas in ICC, it is retained even if is
critical to keep grade 3A distinct from grade 3B and the utility of keeping grades 1 and 2
distinct from grade 3A is questionable [4,24–29].

Figure 8 shows the cytological composition of follicular lymphoma.
In the WHO5 [5], three categories of follicular lymphomas are recognized: the classic

CB/CC and t (14;18) (Figures 8 and 9) (a subtype is the diffuse growth, t (14;18)-negative,
CD23-positive inguinal form) [30–32]; follicular large B-cell lymphoma (former grade 3B);
MUM1+, or large B lymphoma with IRF4 rearrangement and Blastoid or large centrocyte
variant, MUM1+ (see above).

In ICC [4], Grade 1 to 3B categories are retained. Other categories include follicular pri-
mary testicular (young age, usually grade 3); t (14;18)-negative, CD23-positive (70% diffuse,
30% follicular; not only inguinal; frequent STAT6, CREBBP, and TNFRS14 mutations and
1p36 deletion) [30–32].

Pediatric-type, primary duodenal, and primary cutaneous forms are retained [33–37].
In situ forms are called in situ neoplasia (ICC) and in situ follicular B-cell neoplasm
(WHO5) [4,5]. The following mutations should be detected: MAP2K1 mutations for further
confirmation of pediatric-type FL, while EZH2 mutations are important for therapeutic
purposes [33,35,38].

Duodenal-Type Follicular Lymphoma (Figure 10)

In duodenal-type follicular lymphoma, a high proliferation index is useful for the
diagnosis and CD10 is usually strong [39].
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Figure 10. Duodenal-type follicular lymphoma; neoplastic follicular B-cells are immunoreactive for
CD20, CD10, and bcl-2, and negative for cyclin D1and CD3.

3.3. Mantle-Cell Lymphoma

The typical immunophenotype is CD5+, CD23−, and Cyclin D1+ (Figure 11).
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Figure 11. Mantle-cell lymphoma: neoplastic cells are immunoreactive per CD5 (top) and cyclin D1 (bottom).

Categories recognized both by ICC [4] and WHO5 [5] are:

1. In situ: neoplasm (WHO5) or neoplasia (ICC)
2. Conventional mantle-cell lymphoma
3. Leukemic non-nodal variant

The typical genetic features are t (11;14) positivity: 95% IGH: CCND1, <5% Ig Kappa
or Ig Lambda: CCND1. Translocations involving CCND2 or CCND3 (FISH and mRNA
overexpression more reliable than IHC) and MYC rearrangement are found mostly in
blastoid/pleomorphic variants [40–48].

The pathological report should highlight the morphological variants [49], Ki-67 prolif-
eration index [50–52], and TP53 deletions/mutations, which may be predictive of resistance
to CT, sensitivity to BTK inhibitors, and CAR-T [53–55].

3.3.1. Leukemic Non-Nodal Mantle-Cell Lymphoma

Leukemic non-nodal mantle-cell lymphoma [4,5] is indolent with involvement of
spleen, BM and PB, with absent or irrelevant nodal disease. Characteristic is the lack of
ATM or TP53 defects and possible evolution to conventional MCL. SOX11 expression is
low or absent, and the somatic hypermutation overload is >98% [56].

3.3.2. Transformed Indolent B-Cell Lymphomas [4,5] Have Been Recognized Only in WHO5

Requisites for the definition of transformed indolent B-Cell lymphomas are the following:

• Low-grade and aggressive tumors should be clonally related.
• Low-grade tumors should be previous or synchronous.
• Immunophenotype is usually retained.

3.4. Marginal-Zone Lymphoma [Figures 12–14]

The typical immunophenotype: CD5-, CD23-, cyclin D1-.
Both classifications keep cutaneous marginal distinct from other lymphomas.
ICC uses the term ‘lymphoproliferation’ instead of ‘lymphoma’ (slow growth, trend

toward localized disease, conservative therapy, but recurrences are possible) [4,5]; muta-
tions of FAS/CD95 occur in more than 60% of cases. Additional mutations are found in
SLAMF1, SPEN, and NCOR2 [57].

The pediatric-type is now considered a full entity by WHO5, but is still a provisional
one by ICC [4,5].
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Figure 13. Nodal marginal-zone lymphoma: a diffuse/pseudonodular pattern is appreciated (top).
The tumoral proliferation consists of small- to medium-sized (bottom) tumor cells.
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Splenic Marginal-Zone Lymphoma

In WHO5, splenic marginal-zone lymphoma belongs to the family of splenic lym-
phomas/leukemias (together with hairy cell leukemia, splenic lymphoma/leukemia with
prominent nucleoli (SBLNP)-formerly known as ‘CD5-negative prolymphocytic leukemia
and/or ‘hairy cell variant’-, and splenic diffuse red pulp small B-cell lymphoma). SBLNP
differs from hairy cell leukemia in the negativity for CD25 and annexin, more aggressive
clinical behavior, and poor response to monotherapy with cladribine.

Diagnostic criteria are splenomegaly and detection of BM/PB clonal B-cell populations
with features of marginal zones. Characteristic (i.e., not pathognomonic) mutations involve
KLF2, NOTCH2, A20, KMT2D, and TP53 [58–62].

4. Hodgkin Lymphoma

The definition of Hodgkin lymphoma (HL) was historically based on the identification
of iconic Reed–Sternberg (RS) cells in the appropriate milieu. Although the histogenesis
of RS cells and their mononuclear variants has been uncertain for a long time, in the last
decades, several studies based on single-cell microdissected cell analyses demonstrated
that they were derived from germinal center (GC) B-cells [63].

Nodular lymphocyte-predominant Hodgkin lymphoma (NLPHL) has been recognized
as a separate clinicopathologic entity since the third edition of the WHO Classification of
hematolymphoid tumors, based on major biological and clinical differences with classic
Hodgkin lymphoma (CHL) [1]. The recent ICC proposed to remove NLHPL from the parent
category of HL in favor of placing it under the category of mature B-cell neoplasm, using
the new term “nodular lymphocyte predominant B-cell lymphoma”, since the neoplastic
cells have a functional B-cell program and show a close relationship to T-cell/histiocyte-rich
large B-cell lymphoma (THCRLBCL) [4]. In contrast, the WHO Classification fifth edition
continues to list NLPHL under the family of HL; the existing terminology of NLPHL is
maintained so as not to interfere with ongoing clinical trials; however, it is stated that the
term “nodular lymphocyte predominant B-cell lymphoma” is considered acceptable in
preparation for future definitive adoption of the new nomenclature [5].

4.1. Nodular Lymphocyte Predominant Hodgkin Lymphoma

NLPHL is a GC-derived B-cell neoplasm composed of scattered large neoplastic B-cells
with multilobate nuclei, called lymphocyte-predominant (LP) cells within nodules mainly
consisting of mantle-zone B-cells and follicular dendritic cells [64].
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NLPHL is a rare tumor with an incidence of 0.11 per 100,000 persons per year and
a wide age distribution but mostly occurs in children and young adults, with a male
predominance [65]. NLPHL presents with early-stage disease (stage I and II) in 60% of
patients and typically involves peripheral lymph nodes without extranodal, mediastinal, or
hepatosplenic involvement; B symptoms occur in 15–20% of patients [1–3]. Rarely, NLPHL
may have a genetic predisposition and is associated with primary immunodeficiency syn-
dromes, such as Hermansky–Pulak syndrome type 2 and autoimmune lymphoproliferative
syndrome [3]. The clinical course of NLPHL is typically indolent, with an overall 10 year
survival of >80%; however, up to 20–30% of patients with NLPHL experience recurrences
and progression to a large B-cell lymphoma, including THCRLBCL, which may occur in
3–17% of patients [66].

4.1.1. Pathology

NLPHL is characterized by partial or complete nodal architecture effacement by a
nodular proliferation, sometimes with diffuse areas. Partial nodal involvement with only
a few NLPHL nodules could represent a so-called in situ phase of NLPHL [67]. Scarce
large neoplastic cells (LP cells) exhibiting multilobate nuclei with one or more nucleoli and
pale cytoplasm are scattered within and outside the nodules; rarely, increased numbers or
clusters of LP cells may be seen. The NLPHL immune microenvironment is enriched in
non-neoplastic B-lymphocytes with a mantle zone phenotype, T-cells, often with activated
features, and histiocytes, including epithelioid histiocytes, that may form clusters and
granulomas around tumor nodules. T follicular helper (TFH) cells, positive for CD3, PD1,
CD57, BCL6, CXCL13, and ICOS, typically form rosettes around LP cells, which represent a
valuable feature in the diagnosis of NPHL. Immunohistochemical staining for follicular
dendritic cells markers such as CD21 and CD23 is useful to highlight the expanded dendritic
meshwork associated with NLPHL nodules. IgD stain, highlighting mantle B-cells, might
help to show the expanded nodules/primary follicles colonized by LPcells.

LP cells typically express pan B-cell markers (CD20, CD79a) and rearranged im-
munoglobulins with robust expression of B-cell transcription factors PAX5, OCT2, BOB1,
and PU1. CD20 and one or more of the B-cell transcription factors (BOB1, OCT2, PU.1) may
be lost in rare cases [68]. GC B-cell markers (BCL6, LMO2, and HGAL) are positive except
for CD10. LP cells are only rarely positive for CD30 or CD15. The LP cells are monotypic
for kappa or lambda light chain expression, and this might be helpful to further confirm
the diagnosis. Although EBV is usually negative in NLPHL, exceptional EBV-positive
cases with uncertain clinical implications have been reported [69]. IgD expression on LP
cells defines a peculiar clinicopathologic subset of NPHL with a strong male predomi-
nance, extrafollicular LP cell growth, propensity for recurrence, and potential pathogenetic
relationship with Moraxella infection [70]. From a biological point of view, LP cells are
clonal GC B-cells with ongoing somatic hypermutations and intraclonal diversity in their
rearranged IG genes [63]. Aberrant somatic hypermutations may also target additional
genes including PIM1, RhoH/TTF, PAX5, MYC, SOCs1, JUNB, DUSP2, and SGK1 [71–74];
BCL6 aberrations, including translocations or amplification, are frequent [75–77].

Fan et al. described six growth patterns of NLPHL, based on the combination of
histologic and immunophenotypic features [78]. Patterns A and B show the most typical
B-cell-rich patterns, in classic or serpiginous/interconnected nodules, and account for 75%
of cases. Pattern C shows a significant number of extranodular LP cells, whereas in pattern
D, nodules are enriched in small T lymphocytes. Both patterns E and F show diffuse growth
patterns, but are distinguished based on the composition of the microenvironment that is
enriched either with T-cells and histiocytes (E) or small B lymphocytes (F). A mixture of
growth patterns is usually seen, but at least some nodularity is necessary to render a diagno-
sis of NLPHL. The presence of so-called variant patterns (C–F) seems to be an independent
prognostic factor associated with advanced disease and higher relapse rates [79]. The value
of identifying variant histology in NLPHL was recognized both by ICC and the WHO
Classification fifth edition [4,5]. Progression of NLPHL to large B-cell lymphoma (DLBCL
or THCRLBCL) is characterized by loss of nodular architecture and dendritic meshworks
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and by the transition of the tumor microenvironment from a B-cell rich background to
one rich in T cells and histiocytes. Large B cells are scattered individually in TCHRLBCL,
whereas in DLBCL, they form clusters and sheets.

4.1.2. Differential Diagnoses

Differential diagnosis includes THCRLBCL, the nodular variant of lymphocyte-rich
CHL, progressive transformation of germinal centers (PTGC), follicular B-cell lymphomas,
and peripheral T-cell lymphomas (PTCLs).

Although some overlaps do exist, the distinction between NLPHL and CHL is mainly
based on the divergent immunophenotype of large, atypical cells (Table 3). Adjunct to
routine immunophenotypic markers, some new molecules may be useful in separating
CHL and NLPHL. STAT6 is positive in CHL and absent in LP cells [80], whereas MEF2B
is positive in LP cells but not in RS cells [81]. PTGC and NLPHL may rarely co-occur
both synchronously and metachronously [66,82]. Although both entities share enlarged
misshapen lymphoid nodules and wide disruption of germinal centers, the separation
of PTGC from NLPHL is based on the lack of LP cells in PTGC. Demonstration of TFH
cells rosettes allows to clearly identify LP cells in NPHL, whereas a high number of
IgG4-positive plasma cells within nodules may help to rule out NLPHL diagnosis [83].
However, in very early infiltrates, the diagnosis may be challenging, and close follow-up of
the patient may be advisable. NLPHL with an increased number of TFH can rarely mimic
PTCL with a TFH phenotype and/or angioimmunoblastic lymphoma. However, the most
challenging issue is the differential diagnosis between NLPHL and THCRBCL (Table 3).
THCRLBCL may arise de novo or progress from NLPHL, often representing a clonal
evolution from the same cell of origin [1–5,64,84]. Data have accumulated indicating that
NLPHL and THCRLBCL represent a true biologic continuum, with significant overlapping
in terms of morphology, phenotype, tumor microenvironment composition, gene expression
signatures, and mutational profiles as revealed by next generation sequencing [85]. Given
the close relationships between NLPHL and THCRLBCL, clinical staging is crucial to assess
the distribution and burden of disease. Systemic symptoms, bone marrow, liver, and spleen
involvement at diagnosis are frequent in THCRLBCL, but only rarely occur in NLPHL.
As sometimes NLPHL, DLBCL, and THCRLBCL-like areas may occur in the same lymph
node, ample tissue sampling is critical to achieve a reliable diagnosis. Distinction between
NLPHL with extensive pattern E features and THCRLBCL is based on the careful search of
more classical NLPHL patterns, that is impossible on core biopsies or small tissue samples.
Similarly, when NLPHL recurrence or disease progression are suspected, re-staging and
excisional nodal biopsies are needed to confirm the diagnosis [66].

Table 3. Differential diagnosis between NLPHL, CHL, and THCRLBCL.

NLPHL CHL THCRLBCL

Neoplastic cells LP cells RS and mononuclear cells Centroblasts, immunoblasts, RS, and
LP-like cells

Tumor
microenvironment

B cells > T cells, TFH cells, dendritic
cells, histiocytes

T cells in most cases (B cells > T cells in
LR variant), eosinophils, histiocytes,

neutrophils, and plasmacells
T cells and histiocytes

Growth pattern Nodular, nodular and diffuse Nodular and/or diffuse;
variable sclerosis Diffuse or vaguely nodular

Tumor cell phenotype

Pan B-cell markers (CD20, CD79a,
PAX5, OCT2, BOB1)+,

CD15 and CD30− (rarely+), LCA+
CD10−, bcl-6+, MUM1−,
PU.1+, STAT6−, MEF2B+

EBV− (rare cases+)

Pan B-cell markers (CD20, CD79a,
OCT2, BOB1)−, except for PAX5 (faint),

CD15 and CD30+ (rarely−, LCA−,
CD10−, bcl-6−/+, MUM1+,
PU.1−, STAT6+, MEF2B−

EBV+ (40%)

Pan B-cell markers (CD19, CD20,
CD79a, PAX5, OCT2, BOB1)+,

CD15 and CD30−, LCA+
CD10−, bcl-6+, MUM1+/−,

PU.1−,
EBV−

Histogenesis GC B cells GC B cells GC B cells

IGVH gene rearrangements Clonal rearrangement with high load
of SHM and ongoing mutations

Clonal rearrangement with high load
of SHM; crippling mutations

Clonal rearrangement with high load
of SHM and ongoing mutations
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4.1.3. Clinical Case

In the slide seminar, we presented a case in which sequential biopsies documented
NLPHL transforming into THCRLBCL. An asymptomatic 29-year-old man presented with
isolated left axillary lymphadenopathy, that at biopsy revealed NLPHL. Following TC
staging that evidentiated multiple splenic nodules, the patient underwent splenectomy,
which demonstrated lymphoma infiltration with the presence in some nodules of cohesive
large B-cell, consistent with areas of DLBCL. After receiving R-CHOP with only partial
response, six months later, multiple superficial and deep lymphadenopathies were found.
A further axillary nodal biopsy documented a diffuse lymphoid proliferation comprising
a few large, atypical B cells obscured by a predominant T-cell and histiocyte background,
consisting of THCRLBCL diagnosis. The patient received high-dose chemotherapy and
autologous stem cell transplantation. Nine months later, the disease relapsed again with
nodal, hepatic, and bone marrow involvement. Despite several salvage chemotherapy pro-
tocols, the patient died because of disease progression 58 months after the initial diagnosis.
Sequencing analyses of clonal IGVH gene rearrangements detected in the nodal biopsy at
diagnosis, in the spleen, and the nodal biopsy at relapse revealed a degree of homology
among the three rearrangements, consistent with clonal evolution of the initial NLPHL.

4.2. Classic Hodgkin Lymphoma

CHL is a neoplasm derived from GC B cells in which neoplastic cells, i.e., Hodgkin and
Reed–Sternberg (HRS) cells, show a defective B-cell expression program and are embedded
in a reactive microenvironment rich in immune cells, representing a low fraction of the
infiltrate [64]. The paucity of neoplastic cells within the tumor, coupled with the lack of
most B-cell markers on tumor cells, required the analysis of single microdissected HRS cells
to demonstrate their clonal B-cell derivation [63].

CHL accounts for 15–25% of all malignant lymphomas, with an incidence of approx-
imately 3 cases per 100,000 persons/year [86]. The incidence is slightly higher in males
except for nodular sclerosis CHL (NSCHL). Two peaks of incidence occur: the first in young
adults between 25 and 35 years, and the second after 60 years; it is rare in children [87].

CHL usually presents with painless, firm peripheral lymphadenopathy, mainly involv-
ing supradiaphragmatic lymph nodes, and more than 60% of patients show mediastinal
involvement at diagnosis. Extranodal involvement occurs in stage IV disease (lung, bone,
liver, and bone marrow), whereas primary extranodal presentation is very rare and should
suggest alternative diagnoses and evaluation for an underlying immunodeficiency, espe-
cially HIV/AIDS [88]. Systemic B symptoms are reported in 20% of patients with early-stage
disease and in 70% of patients with advanced-stage disease. Bulky mediastinal disease may
lead to compression symptoms (cough, shortness of breath, superior vena cava syndrome).
Paraneoplastic manifestations rarely may be the initial disease presentation. Association
with EBV infection is well documented, and there is strong evidence that EBV infection
drives malignant transformation in EBV-positive CHL [63,64].

4.2.1. Pathology

Histopathologic diagnosis of CHL is based on the detection of scant mononuclear
Hodgkin cells and bi-/multinucleated RS cells (Figure 15) in a predominant inflammatory
background, varying according to the pathologic subtype and comprising lymphocytes,
eosinophils, neutrophils, histiocytes, and plasma cells. Epithelioid granulomas may be
found and sometimes are so numerous as to obscure neoplastic cells, mimicking granulo-
matous diseases, such as mycobacteriosis.
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Figure 15. HRS and variants. HRS cell and variants (lacunar cells or mummified tumor cells [arrows])
should be identified within an appropriate cellular background showing lymphocytes, eosinophils,
plasma cells, and histiocytes ((A,D,E) HE, 40×, (B) HE 60×). Panel (C) also shows a typical rosetting
(arrow) by T lymphocytes around neoplastic cells (CD3 immunostaining, immunoperoxidase, 60×).

The typical immunophenotype of HRS cells of CHL includes positivity for CD30,
CD15 (75–85% of cases), Pax5 (95% of cases (Figure 16), characteristically weaker than in
reactive B-cells), MUM1, and lack or only weak and heterogeneous expression of most
B-cell antigens (CD20, CD79a, BOB1, OCT2, and PU.1) [1–5,64]. CD23 and GC markers
other than BCL6, which may be weakly positive, are rarely expressed in CHL [89]. Aberrant
expression of one or more T-cell antigens, especially CD2 and CD4, has been reported
in a minority of cases (<5%) as well as immunoreactivity for cytotoxic molecules [90].
Fascin [89], GATA3 [91], STAT6 [80,92], and PDL1 [93,94] are positive in the majority of
cases and may represent additional diagnostic markers in challenging cases. EBV infection
may be detected in HRS cells in a variable percentage of CHL cases and characteristically
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shows a latency type II program, including expression of EBERs, EBNA1, LMP1, and
LMP2A [95].
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Figure 16. HRS immunophenotype. The typical immunophenotype of HRS cells of CHL includes
positivity for CD30 (immunoperoxidase, 60×), CD15 (APAAP, 60×), Pax5 (immunoperoxidase, 20×),
and LMP1 in EBV-infected cases (immunoperoxidase 40×).

Both the 2022 revised WHO Classification and the IC Classification recognize the
traditional subdivision into four histological subtypes, based on the infiltrate architectural
features, the composition of the tumor microenvironment, and the density of neoplastic
cells [4,5,64].

Nodular sclerosis CHL (NSCHL) (Figure 17) is the most frequent subtype in the USA
and Europe (70% of CHL). Histologically, it is characterized by collagen bands that surround
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nodules containing HRS cells, often with the appearance of lacunar variants (neoplastic
cells residing in holes and lacunae because of fixation-related cytoplasmic retraction), and
the reactive infiltrate consisting of eosinophils, histiocytes, small lymphocytes (mainly
T cells) and occasionally neutrophils. Cases with numerous neoplastic cells grouped in
aggregates or sheets are called syncytial variants of NSCHL and commonly exhibit necrosis
in tumor-cell-rich areas. EBV infection is detected in a minority of cases (10–25%). NSCHL
was graded based on the amount of neoplastic cells [96] (Figure 18), but this practice is not
recommended by WHO Classification. The German Lymphoma Study Group proposed a
further NSCHL grading, based on three criteria: eosinophilia, lymphocyte depletion, and
atypia of the HRS cells [97].
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Figure 17. NSCHL. (A) Macroscopic appearance of a lymph node affected by NSCHL. (B) Nodular
areas are limited by sclerosis (HE 2×). (C) Collagen bands are birefringent in polarized light (10×).
(D) The nodules are composed of tumor cellularity embedded in a background rich in lymphocytes,
eosinophils, plasma cells, and histiocytes. Necrosis is occasionally seen. Acellular sclerosis may be
observed (HE 20×).
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Figure 18. Grading BNLI (Mac Lennan 1989) [96]. SN Grade I: >75% of nodules having isolated
HRS cells within a background rich in lymphocytes and histiocytes (HE 20×); SN Grade II: >25% of
nodules showing HRS cells which tend to aggregate with a syncytial growth (HE, 40×).

Mixed-cellularity CHL (MCCHL) (Figure 19) is usually characterized by diffuse nodal
architecture effacement and by the presence of higher numbers of HRS cells compared
with NSCHL. Rarely, MCCHL may exhibit an interfollicular growth pattern. The inflam-
matory background is typically polymorphic and may include epithelioid histiocytes and
granulomas. MCCHL is frequently associated with EBV infection.
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Figure 19. MCCHL. (A) HRS cells in the typical polymorphous background showing eosinophils,
lymphocytes, plasma cells, and histiocytes (HE 40×). (B) EBV may be frequently detected by in situ
hybridization in the nuclei of several tumor cells (ISH for EBERs, 40×).
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The growth pattern of lymphocyte-rich CHL (LRCHL) (Figure 20) is usually nodular
or less often diffuse. The nodules are mainly composed of small B-lymphocytes, sometimes
forming GC, and lack eosinophils and neutrophils. HRS may resemble LP cells and lacunar
cells. The demonstration of typical CD15+/CD30+ HRS cell phenotypes is crucial to
distinguish this variant from NLPHL [98].

Hemato 2024, 5, FOR PEER REVIEW 25 
 

 

 

Figure 20. LRCHL. The pattern  is nodular and  in part diffuse ((A), HE 2×), with a dominance of 

small B lymphocytes, while HRS cells are located within the nodules or close to B follicles ((B) HE 

10×, (C) HE 60×). HRS cells display the classical immunophenotype. 

Lymphocyte‐depleted CHL (LDCHL) (Figure 21) accounts for less than 2% of CHL 

and is strongly associated with EBV [1–5,64]. HRS cells are predominant due to the scar‐

city of the inflammatory background. Two main histologic patterns may be observed: one 

with sheets of HRS cells and the other with diffuse fibrosis and numerous histiocytes. 

Figure 20. LRCHL. The pattern is nodular and in part diffuse ((A), HE 2×), with a dominance of
small B lymphocytes, while HRS cells are located within the nodules or close to B follicles ((B) HE
10×, (C) HE 60×). HRS cells display the classical immunophenotype.

Lymphocyte-depleted CHL (LDCHL) (Figure 21) accounts for less than 2% of CHL
and is strongly associated with EBV [1–5,64]. HRS cells are predominant due to the scarcity
of the inflammatory background. Two main histologic patterns may be observed: one with
sheets of HRS cells and the other with diffuse fibrosis and numerous histiocytes.
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Figure 21. DLCHL. HRS cells (CD30+) are pleomorphic and embedded in a fibrotic background.
Lymphocytes are scarce ((A) HE, 10×, (B) HE 40×; CD30 immunostaining: immunoperoxidase 40×).

4.2.2. Molecular Genetics

HRS cells are preapoptotic clonally rearranged GC B cells carrying a high mutational
burden and frequent genetic alterations at the 2p16 locus (containing REL oncogene)
and at the 9p24.1 locus (containing JAK2, PDL1, and PDL2), primarily through copy
gain and amplification, leading to the strong activation of signaling via PDL1, JAK-STAT,
and NFkB [63,64]. Genetic analyses also documented recurrent mutations in the NF-kB
pathway (TNFAIP3, NFKBIA, NFKBIE, REL), the JAK/STAT pathway (SOCS1, PTPN1,
STAT6, STAT3, CSF2RB) and regulators of immune escape (B2M and C2TA) [63,99–102].
In EBV-positive cases, viral proteins such as LMP1 (an oncogene mimicking an active CD40
receptor) and LMP2A (mimicking B-cell receptor signaling) can replace two main survival
signals for GC B cells, preventing apoptosis of HRS cells [95]. The intense crosstalk of
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neoplastic HRS cells with the abundant immune microenvironment plays a major role in
the pathogenesis and survival of HRS cells. The latter recruit and mold non-neoplastic cells
via extracellular vesicles, chemokines (CCl5, CCL17), cytokines (IL5, IL7, IL13), and growth
factors (M-CSF, FGF-2), to promote a feed-forward inflammatory loop, which drives tumor
aggressiveness and HRS immune escape through the formation of CD4+ rosettes around
HRS cells, the polarization of CD4+ T cells towards regulatory T cells, monocyte differ-
entiation into anti-inflammatory M2 macrophages, and secretion of immunosuppressive
cytokines (IL10, TGFBeta) [63,103,104]. Microenvironment composition may also impact
CHL prognosis, high content of macrophages being an unfavorable prognostic factor,
whereas a high number of non-malignant B-lymphocytes is associated with a favorable
prognosis [105–107].

4.2.3. Differential Diagnoses

Differential diagnoses of CHL include both reactive and neoplastic lymphoid pro-
liferations (64, 108). Infectious mononucleosis may harbor EBV-positive immunoblasts
resembling HRS cells; however, they are usually CD45+, CD20+, CD30+, and CD15−.
Architectural assessment, background composition, and the observation of a wide range
of EBV+ lymphocytes and immunoblasts in infectious mononucleosis is useful to achieve
a correct diagnosis. CHL with granulomatous reaction must be distinguished from gran-
ulomatous diseases. NLPHL and THCRLBCL also are characterized by a paucity of
neoplastic cells scattered in a reactive background (Table 4). EBV-positive CHL must be
distinguished from EBV-positive DLBCL, especially the polymorphic subtype, immune
deficiency/dysregulation-associated lymphoproliferative disorders (IDD-LPD), and EBV+
mucocutaneous ulcer (MCU) [4,5,11,64]. Neoplastic cells of EBV-positive DLBCL usually
show a broader cytological spectrum, have at least partial preservation of B-cell program
expression, and are CD45+ and commonly CD15−. Microenvironment composition is
different, lacking T-cell rosettes and eosinophils. Detailed integration with clinical pre-
sentation and medical history is required to exclude IDD–LPDs, which often present at
extranodal sites, show a polymorphic proliferation of immunoblasts and plasmablasts,
coexpress CD20 and CD30, and are frequently associated with EBV latency type III in-
fection (EBNA2 expression) [11,108]. Separation of MCU with numerous HRS-like cells
from EBV-positive CHL primarily relies on the clinical features (localized oropharyngeal,
gastrointestinal, or skin ulceration in older patients, often in the context of immunosup-
pression or immune senescence), EBV type III latency infection detection, and preservation
of the B-cell phenotype [109,110].

Table 4. Comparison of clinico-pathologic and molecular features of CHL, PMBL, and mGZL.

CHL PMBL mGZL nmGZL

Clinical features

Bimodal age distribution
Nodal involvement

Frequent bulky mediastinal mass in
NS

Majority Stage I/II

Young adults, F > M
Bulky mediastinal mass

Rare extramediastinal involvement

Young adults, M > F
Bulky mediastinal mass, with nodal

involvement
More aggressive clinical course

Mean age 55–61 years
Advanced stage

Nodal or extranodal involvement
EBV+ cases are excluded

Morphology

HRS cells within a prevalent
immune microenvironment
(lymphocytes, eosinophils,

histiocytes, and plasma cells
Nodular collagenous fibrosis and

lacunar cells in NS
Cases with tumor cell-rich syncytial

areas

Diffuse infiltrate of large
mononuclear cells; clear cytoplasm

Occasional HRS-like cells
Subtle fibrosis

Scant reactive infiltrate

Morphologic spectrum, ranging
from cases with CHL-like

morphology to cases with PMBL
morphology, but discordant

phenotype
Less reactive infiltrate than CHL

Morphologic spectrum from CHL
to DLBCL

Cellular pleomorphism, necrosis,
HRS-like cells

Variable inflammatory background
Lack of nodular fibrosis

Phenotype

PAX5+ (weak), CD20−/+,
CD79a−, Oct-2−, BOB.1−, CD23−,
CD30+ (strong and homogeneous),

CD15+/−, MUM1+, bcl-6−,
EBV−/+

PAX5+, CD20+, CD79a+, Oct-2+,
BOB.1+, CD23+,
CD30+ (weak),

CD15−, MUM1+/−, bcl-6+, MAL+
EBV−

PAX5+ (strong), variable expression
of other B-cell markers (>1)

CD30+,
CD15+ (PMBL-like), CD15+/−
(CHL-like), MUM1+, bcl-6−/+,

EBV−

PAX5+ (strong), CD79a+, Oct2+/−,
BOB1+/−

CD30+, CD15−/+, MUM1+, EBV−

Molecular genetics

Loss of B-cell program
JAK/STAT and NF-kB activation

CN gains of REL, JAK2, and
PDL1/2 (2p13 and 9p24

amplifications)
Mutations in NFkB inhibitors
(TNFAIP3, NFKBIA, NFKBIE),
JAK1/3, STAT3/5B/6, SOCS1,

C2TA

JAK/STAT and NF-kB activation
CN gains of REL, PDL1/2 and

JAK2 (2p13 and 9p24
amplifications)

NFKBIE, EZH2, IL4R, GNA13, and
STAT6 mutations

Activation of immune escape
mechanisms

JAK/STAT and NF-kB activation
CN gains of REL, PDL1/2, and

JAK2
Mutations in SOCS1, B2M,

TNFAIP3, GNA13, and NFKB1
Lack of BC2 and BCL6

translocations
Mutational and gene expression
profile closer to PMBL and CHL

Cluster 1: mutations in TP53, BCL6,
BCL2. KMT2D, CREBBP, along

with BCL2 and BCL6 translocations;
Cluster 2: mutations in SOCS1,

STAT6, and/or B2M
Mutational and gene expression

profile closer to DLBCL
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The distinct thymic niche of the mediastinum gives rise to two well-described B-cell
lymphoma entities: primary mediastinal large B-cell lymphoma (PMBL) and CHL, particu-
larly of the nodular sclerosis subtype. Based on the observation that cases with intermediate
morphological and phenotypic features between CHL and PMLBL can arise in the medi-
astinum, the definition of mediastinal gray zone lymphoma (mGZL), previously known
as B-cell lymphoma, unclassifiable with features intermediate between DLBCL and CHL,
was introduced to span the biological spectrum between these two well-defined enti-
ties, with some cases more closely resembling PMBL and others more closely resembling
CHL [1–5,64,111–114]. Although primarily applied to mediastinal lymphoma, the term
became more broadly used for cases without mediastinal presentation and with overlap
with other B-cell lymphomas. However, more recent mutational and gene expression
data demonstrated that non-mediastinal GZL are more closely related to DLBCL [115].
On the other hand, molecular studies reinforced the notion that mGZL is a truly interme-
diate category between CHL and PMBL, with most frequent genetic mutations targeting
common genes [115]. Comparative gene expression profiling as well as methylation profil-
ing demonstrated that mGZL occupied an intermediate position in relation to CHL and
PMBL [116–118].

Mediastinal NSCHL, mGZL, and PMBL probably represent a clinical, biological, and
genetic continuum, discerned by distinct architectural features, variable numbers of reactive
inflammatory cells, and different levels of B-cell program expression (Table 4). Despite these
advances, in routine clinical practice, there remain practical challenges, and the diagnostic
borders between mGZL and CHL or PMBL remain difficult to define. The observation
of a diffuse, sheet-like growth pattern of neoplastic cells is not sufficient to exclude CHL
diagnosis, if the tumor infiltrate otherwise has cytologic and immunophenotypic features
of CHL. Identification of cells with more centroblastic cytology and loss of typical CHL
architecture and inflammatory background may favor a diagnosis of MGZL. It is impor-
tant to evaluate multiple B-cell markers and to not only rely on CD20 expression when
differentiating mGZL from CHL or PMBL [119]. The inclusion in the category of mGZL of
rare cases histologically resembling typical CHL with uniform, strong expression of CD20
and other B-cell markers (LYSa group 0 according to Sarkozy et al. [112]) is still a matter of
debate and further studies are needed to clarify such issues.

In the slide seminar, we reported a case illustrating this controversial issue. A symp-
tomatic 17-year-old girl presented with cervical and supraclavicular lymphadenopathies,
and a TC scan revealed a “bulky” mediastinal mass. A cervical node core biopsy was
performed at another hospital, providing a diagnosis of NSCHL. Following central revi-
sion, an excisional lymph node biopsy was required. Histological examination revealed a
nodal architecture effacement by nodular proliferation, with sclerosis, comprising large
atypical cells often with HRS-like features, embedded in a reactive, mainly lymphocytic,
background. Immunophenotype of atypical cells (CD45+, CD20+, CD79a+, OCT2+, BOB1+,
PAX5+, bcl6+, MUM+, CD15+, CD30+, EBV−) raised questions regarding the differential
diagnosis between CHL with preserved B-cell program, DLBCL, and mGZL. Targeted NGS
analysis documented pathogenetic mutations in B2M, SOCS1, TNFAIP3, GNA13, XPO1,
and STAT6 genes. BCL2, BCL6, and/or c-MYC aberrations were not found. After a diag-
nosis of mGZL, the patient received a DLBCL/PMLBC-like regimen, including rituximab,
and she is alive in complete remission 12 months after initial diagnosis.

Syncytial CHL enters differential diagnosis with ALK-negative anaplastic large cell
lymphoma. PAX5 expression in CHL is of paramount importance to exclude the latter entity.
EBV+ HRS-like cells can be observed in many other NHL subtypes, including chronic
lymphocytic leukemia with HRS cells, angioimmunoblastic lymphoma and peripheral
T-cell lymphoma NOS. In these scenarios, the discrimination from CHL is based on the
composition and immunophenotype of the infiltrate. Clonality and/or mutational analyses
may provide a significant aid to achieving the diagnoses in most difficult cases. CHL can
also mimic some mesenchymal tumors with rich inflammatory backgrounds, such as
myxoinflammatory fibroblastic sarcoma and inflammatory myofibroblastic tumor.
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