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1832 Robert Lee presented at London 
Medico-Chirurgical Society, the “On some 
morbid appearances of the absorbent glands
and spleen”, written by Thomas Hodgkin.

Thomas Hodgkin, Pentonville,
London, August 17, 1798

Dorothy Reed 1902





HRS e HL derivano da cellule
B mature allo stadio differenziativo
GC o post-GC
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pediatric, adolescent, and young adult cases
showed a higher mutation burden than adult
cases. 
• Group 1 was characterized by a higher

somatic mutation load, more frequent
mutations in members of the NF-κB, JAK/ 
STAT, and PI3K pathways, and mainly young
adult patients with the nodular sclerosis
subtype

• Group 2 showed higher frequencies of 
copy number alterations and was enriched
for EBV-positive HL

Alig, S.K. et al. (2024). Nature 
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• 70 cases (14 italian centres)
• assessing the degree of reproducibility, 
• providing general guidelines and/or 

recommendations for daily practice

• average age was 35.23years (range 17–51), 
• 12 (70.5%) were males; 
• all had mediastinal masses (bulky in 14)
• biopsy site was mediastinum in four cases, 

cervical or supraclavicular LN. 

BJH 2026
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Conclusion:

• MGZL shows high variability and heterogeneity in the combination of morphology and phenotype (number
of positive B- cell markers, staining intensity, percentage of positive neoplastic cells): all these features must 
be considered collectively, case by case, 

• Apply wide set of B-cell molecules trying to adhere to the recent classifications criteria, being aware that not
all cases may easily be included.

• Caution is recommended in otherwise CHL expressing only, yet strongly, CD20 or partially expressing more B 
antigens, as well as in syncytial/sheeting DLBCL-like lymphomas with an otherwise CHL phenotype.

• A second opinion to corroborate and/or share the diagnosis may be necessary and/or desirable. 

• Availability of adequate tissue as regards both quantity and quality is the conditio sine qua non for a 
histopathological diagnosis of MGZL: the recommendation is to refrain to make a definitive diagnosis of 
MGZL in small samples, requiring additional tissue and in case it is still not sufficient or not interpretable or 
not feasible, clearly state to resample if the clinical response is not as expected. 



Sarkozy C et al Blood Advances, 2020; Campo & Jaffe Blood 2021

«build a combined histopathological/transcriptomic model of 
MGZL stratification and, ultimately, to prompt its translation
into the clinical setting in order to optimize the treatment»

Gargano et al Haematologica 2024



Connors et al 
Nature reviews Disease Primers (2020)  
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• The most useful TFH marker was CD10 
(positive in 86% TFHL and no CHL). Twelve/ 
15 TFHL contained CD30+ neoplastic TFH 
cells, whereas CD30 expression was mostly
restricted to HRS cells in CHL. 

• monoclonal TR rearrangements in 75% of 
TFHL and no CHL; monoclonal IG 
rearrangements in 23% of TFHL and 42% of 
CHL. 

• All TFHL had TET2 mutations; 13/14 
presented RHOA mutations, 3 accompanied
by DNMT3A and 1 DNMT3A+IDH2 
mutations. 

• phenotypically abnormal circulating T-cell
population in the peripheral blood by flow 
cytometry may bea clue to the identification
of TFHL mimicking CHL

no single pathologic criterion
distinguishes TFHL and CHL, an 

integrative approach ideally comprising
molecular in- vestigations is

fundamental. 



• A]pia linfoci] T

• Linfoci] T: cellule chiare

• Feno]po aberrante

• Feno]po TFH

• Ki67 alto

• TRG riarrangiato

Saggio clonalità TRG in 70 cHL



DNMT3A
TET2
IDH2R172
RHOAG17V

Pannello NGS

!!!!! TET2 and DNMT3A mutations are not specific to TFHL and may
reflect clonal hematopoiesis.!!!!!



• 40 cHL cases by sequencing microdissected tumor cells and matched normal cells from 
blood and/or lymph nodes. 

• 5 pts patients had blood and/or tissue clonal hematopoiesis. 
• In three of five patients (all failing first-line therapy), clonal hematopoiesis spread through

the tissue microenvironment extensively, 
• mutantations DNMT3AR882H, KRASG60D, and DNMT3AR882H+TET2Q1274* in 33%, 92%, 

and 60% of non-neoplastic cells, respectively. 
• In case with DNMT3A/TET2-mutant clonal hematopoiesis seeded the neoplastic clone, 

which was infected by the Epstein–Barr virus and showed almost no other somatic
mutations exome-wide. 

• In DNMT3AR882H -mutant clonal hematopoiesis did not originate the neoplastic clone 
despite dominating the blood and B-cell lineage (∼94% leukocytes; ∼96% mature blood B 
cells), yet led to NPM1-mutated acute myeloid leukemia 6 years after therapy for cHL. 

• TCR policlonal

SigNifiCANCe: 
Clonal hematopoiesis can be 
present in the cHL tissue, can give
rise to the tumor clone, and can 
spread to large parts of its
microenvironment. Even when
massive, clonal hematopoiesis
does not always give rise to the 
neoplastic clone of multiple 
myeloid and lymphoid neoplasms
occurring in the same patient. 





• activated and differentiated T cell subsets: regulatory T cells (CTLA4+ or LAG3+)  
activated/proliferating CD4+ T cells, exhausted CD8 + T cells, decrease in less
differentiated naive T cells. 

• monocytes/macrophages were significantly expanded, particularly in EBV+ 
cHL

• In contrast, fibroblasts, plasma cells, and plasmacytoid dendritic cells were
depleted from HRS cell neighborhoods

CD68/PD-L1(28-8)



CHL subgroups:

CST (characterisgc mutagons in CSF2RB and TNFAIP3, 
31%), younger age, and up-regulagon of the STAT5 
pathway. 

CN913 (copy number gain of 9p24 and 13q delegon
25%),  characterized by significant upregulagon of IFNγ 
and nuclear factor-κB (NF-κB) signaling pathways, and 
in 79% of cases EBV-posi>ve

STB (mutagons in STAT6 and B2M, 25%) and 
upregulagon of a TGFb signature in HRS cells, and 40% 
of relapsed HL samples were classified as STB; exhibited
a trend toward inferior PFS, consistent with its slight
enrichment in relapsed biopsy

CN2P (copy number gains in 2p15, 18%) included
samples from mostly older pa>ents (p<0.001, Odds
Rago 0.42), and showed significant upregulagon of a 
DNA repair and a TP53 target signature 

Aoki et al Cancer Discovery 2026



CST significant enrichment of FOXP3+ regulatory T cells (Tregs) and 
CCR4+ T cells. 
interaction of CCL17 (TARC)-positive HRS cells with CCR4+CD4+ T cells

CN913 subgroup showed a significant enrichment of LAG3+CD4+ T cells.
Interactions with PDL1+ macrophage population surrounding HRS cells
where PDL1 copy number gains in HRS cells were frequent

CN2P enrichment of PD1+CD4+ T cells; interactions between PD-L1+ HRS 
cells and PD1+CD4+ T cells

STB subgroup, is characterized by the presence of B2M mutations, 
immune-cold microenvironment (less CD8+/GZB cytotoxic ly); 
interactions between CXCR5+ HRS cells and CXCL13+ macrophages; 
Interactions of Galectin-9+ HRS cells with TIM3+ macrophages

Importantly, each significant cell-to-cell interaction was only observed
within each distinct molecular subgroup

The strong association between genetic subgroups and distinct TME 
ecosystems suggests opportunities for immunotherapeutic Targeting 



CST subgoup (younger age)

• CSF2RB [β common chain receptor (βc)], is a component of 
cytokine receptors with specificity to IL-3, IL-5, and GM-CSF, which activate
signaling pathways, such as JAK2-STAT5

• gain-of function phenotype of CSF2RB truncating mutations
contributes to an increased Treg infiltration through the TARC-CCR4 axis

• CSF2RB mutations are virtually absent in other major B-cell

• selective JAK2 inhibition reversed the gain-of-function phenotype of 
CSF2RB mutations,  indicating the potential benefit of targeting this
pathway in the CST molecular subtype that encompasses tumors with 
CSF2RB mutations. 

• This potential subtype-specificity of JAK2 inhibition might in part also
explain the only marginal efficacy of JAK2 inhibitors observed in 
unselected and molecularly uncharacterized CHL patients in clinical trials . 

• Recent studies have suggested that JAK inhibition may enhance the 
efficacy of immunotherapy in HL



The molecular classification system developed in this study, 
named HLGen, further improves biology-informed disease
taxonomies, with the goal to guide treatment strategies and 
inform prognosis. 

HLGen molecular aberration-based classification tool 
and requires only binary input data of up to 80 gene 
features 

HLGen is available as an online tool 
(https://shiny.bcgsc.ca/HLGen/) for further validation in 
routine clinical practice and future clinical trials.



Shanmugan Nature Communications (2026)

• Spatial analysis nominates IL13 as a 
candidate survival factor. 

• Recombinant IL13 augments malignant cell
growth in vitro, and genome-wide loss-of-
function screens across >1000 human 
cancer cell lines identify IL4R and IL13RA1, 
heterodimeric components of the IL13 
receptor, as uniquely essential in Hodgkin 
lymphoma. 

• Importantly, blocking antibodies phenocopy
genetic inactivation, which are already FDA-
approved. 

• These findings provide a biological rationale
for testing IL13-directed therapies,, in 
Hodgkin lymphoma. 



in-depth molecular analysis demonstrates the 
occurrence of second de novo cHL in approximately
one-third of pa]ents with cHL and ~60% of pa]ents
with cHL, with a ]me to recurrence of >2 years aeer 
primary cHL diagnosis



iden]fied dis]nct shies in B-cell popula]ons, 
par]cularly an enrichment of naïve B cells and a 
reduc]on of memory B cells in early-relapse CHL 
compared to late-relapse and newly diagnosed CHL. 

naïve B cells in early-relapse samples exhibited high 
expression of galec]n-9, which binds to TIM-3 on 
Tregs

Cell-cell interac]on analysis revealed the 
importance of interac]ons between galec]n-9+

naïve B cells and TIM3+ Tregs in the early-relapse 
sehng.

Spa]al analysis by imaging mass cytometry
confirmed close proximity of galec]n-9–posi]ve 
naïve B cells with TIM-3+CD4+ T cells and HRS cells, 
poin]ng to their role in shaping an 
immunosuppressive niche. 

Yin et al  blood advances 2026




