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La trasformazione dei linfociti B 
da parte del virus di Epstein-Barr

AGENDA
• Epstein-Barr virus, the first oncovirus
• Infection, latency and reactivation
• Lymphomagenesis
• EBV-positive lymphomas (main subtypes)
• Conclusion



1958: surgeon Denis Burkitt describes 38 cases of «sarcoma» of the jaws
observed in 7 years in Mulago Hospital-Uganda

1961: Burkitt and pathologist Antony Epstein meet in a conference in London

1963: two vital cell cultures (EB1 and EB2) are finally established from tumor
samples form Uganda in Epstein’s lab by Yvonne Barr

1964: viral particles are identified in lymphoblasts under the Electron Microscope
by Epstein and Bert Achong, in two forms «mature» and «immature»

Epstein-Barr virus, the first oncovirus

British Journal of Surgery, 1958

Journal of Experimental Medicine, 1965



1965: in collaboration with Children’s Hospital Philadelphia, 
EBV serological markers are developed by Gertrude and 
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1965: in collaboration with Children’s Hospital Philadelphia, 
EBV serological markers are developed by Gertrude and 
Werner Henle

1966: EBV positive serology was identified in both Burkitt
lymphoma patients and in healthy controls → questioning
on oncogenic potential of the newly identified virus

1968: found correlation between the virus and 
mononucleosis

1971: transformation potential of the virus described on 
cell lines

1991: clonality of Tandem Repeats regions of EBV in Burkitt
Lymphomas (sporadinc and endemic) and in AIDS-NHL
→ evidences in support for EBV oncogenic role



More recently….
EBV was identified in a plethora of neoplastic diseases:
- Hodgkin lymphomas
- T and B non Hodgkin lymphomas
- post-transplant lymphoproliferative diseases
- gastric adenocarcinoma
- breast cancer
- haepatocarcinoma
- smooth muscle tumors
- follicular dendritic cell sarcoma
- others

EBER

Petrilli G et al., 2014 IJSP 



More recently….
EBV was identified in a plethora of neoplastic diseases:
- Hodgkin lymphomas
- T and B non Hodgkin lymphomas
- post-transplant lymphoproliferative diseases
- gastric adenocarcinoma
- breast cancer
- haepatocarcinoma
- smooth muscle tumors
- follicular dendritic cell sarcoma
- others

EBER

Petrilli G et al., 2014 IJSP 

2022: Epidemiological and biological evidences of EBV in Multiple sclerosis

Science 2022 Nature 2022

• 32-fold increased risk for MS after EBV infection
• Molecular mimicry of EBNA1 with GlialCAM mielin protein

provides the mechanism



Haerpesviridae

alfa-
HSV-1
HSV-2
VZV (HHV-3)

beta-
CMV (HHV-5)
HHV-6
HHV-7

gamma-
EBV (HHV-4)
HHV-8

B

Order: Herpesvirales
Family: Orthoherpesviridae
Genus: Lymphocriptovirus
Species: Human 
gammaherpesvirus 4

Li et al Cell Research 2020

Cryogenic electron microscopy of 

the tegumented capsid of EBV

Epstein Barr Virus



Genome: 

DNA double helix (172.000 bp) coding for 85 genes. 

• Linear DNA: in the host cell nucleus in lytic phase
• Circular/episomial DNA: in latency phase, bond to host 

chromatin by EBNA1

Tandem repeats are cleaved in the episomial to linear 
conversion; a homogeneous TR length indicates EBV 
clonality.

Two different subtypes/isolates differing by polymorphisms 
on genes incoding for nuclear latency antigens EBNA2, 
EBNA-LP ed EBNA3.

• Type 1: prevalent, higher transforming capacities
• Type 2: less common, with reduced transforming 

capacities

→ Coupled inflection, with both isolates, is described



Prevalence: >90% individuals worldwide

Transmission: oral (>>); blood; sexual; breast feeding; organ transplant

de Martel et al. 2012 Lancet Oncol

110.000 cancers/year
are EBV-related

worldwide

Infection symptoms:
• Infancy → asymptomatic
• Adolescence/young adults →(35-50%) infective 

mononucleosis

Associated with diseases in immunocompetent ed 
immunocompromised subjects

Epstein Barr Virus



Primary infection

• Adhesion of EBV to epithelial cells and B-cell lymphocytes is mediated
by specific interactions between viral glycoproteins and cell receptors

Viral protein Cell type Receptor on host cell

gp350/220 B, T CD21(CR2); CD35 (CR1)
gp42 B HLA class II

gH, gp85 epithelium Integrin ανβ5, ανβ6, ανβ8

gL, gp25 B, epithelium Chaperon for IgH

Hui Yu and Erle S. Robertson. Viruses 2023

Ross AM et al. Life 2023

Damania B et al. Cell 2022 
Yu and Robertson Viruses 2023

• The virus from the oral cavity/saliva penetrates the 
epithelium by endocytosis or fusion between envelope
and cell membrane

Infection, latency and reactivation



Thus, our results provide a model in which R9AP 
has a critical role in EBV fusion with both B and 
epithelial cells. This model may assist efforts to 
develop anti-EBV agents and vaccines that target 
the gH/gL–R9AP interaction

Nature 2025, Li et al. 



Primary infection

• Adhesion of EBV to epithelial cells and B-cell lymphocytes is mediated
by specific interactions between viral glycoproteins and cell receptors

Viral protein Cell type Receptor on host cell

gp350/220 B, T CD21(CR2); CD35 (CR1)
gp42 B HLA class II

gH, gp85 epithelium Integrin ανβ5, ανβ6, ανβ8

gL, gp25 B, epithelium Chaperon for IgH

• EBV induces lytic phase infection in infected cells with 
production of numerous virions free by host cell lysis
(>epithelium)

• alternatively it induces…

Hui Yu and Erle S. Robertson. Viruses 2023

Ross AM et al. Life 2023

Damania B et al. Cell 2022 
Yu and Robertson Viruses 2023

• The virus from the oral cavity/saliva penetrates the 
epithelium by endocytosis or fusion between envelope
and cell membrane

Infection, latency and reactivation



Latency III (growth program)

• Viral transcriptional program immediatly induced in naive or 
memory B lymphocytes

• In vitro it sustains proliferation and immortalization

Hui Yu and Erle S. Robertson. Viruses 2023

6 Nuclear Antigens (EBNAs)

3 Membrane Antigens (LMPs)

Non coding RNA
Including miRNA

Infection, latency and reactivation



Latency III (growth program)

• Viral transcriptional program immediatly induced in naive or 
memory B lymphocytes

• In vitro sustain proliferation and immortalization

Hui Yu and Erle S. Robertson. Viruses 2023

6 Nuclear Antigens
(EBNAs)
EBNA1, EBNA2, EBNA3A, 
EBNA3B, EBNA3C, EBNA-LP

3 Membrane Antigens
(LMPs)
LMP1, LMP2A, LMP2B

Non coding RNA
EBER1, EBER2, BARTs, 
BHRF1

• In immunocompetent host Lat III is transient and rarely detected 

• Highly immunogenic   >>cytotoxic T and NK cells

Infection, latency and reactivation



Latency II (default program)

• In immunocompetent subjects only infected cells undergoing a 
change in transcriptional program survive immunological response

• Naive B cell enter the Germinal center reaction and become
memory cells and eventually selected become plasma cells.

• In persistent infection the germinal center promotes induction of 
the lytic phase and sustains infection

1 Nuclear Antigens
EBNA1

2 Membrane Antigens
LMP1, LMP2A

Non coding RNA
EBER1, EBER2, BARTs, BHRF1

Hui Yu and Erle S. Robertson. Viruses 2023

Infection, latency and reactivation



Latency I/0 ( program)

Hui Yu and Erle S. Robertson. Viruses 2023

Infection, latency and reactivation

Hui Yu and Erle S. Robertson. Viruses 2023

• B lymphocytes enter the reservoir of memory B cells

1 Nuclear Antigens
EBNA1

Non coding RNA
EBER1, EBER2, BARTs, BHRF1

Lat I

Lat 0 Non coding RNA
EBER1, EBER2, BARTs, BHRF1

• Do not induce transformation



EBV induces in the host cell specific
transcriptional programs
associated wih specific viral proteins
expression

Lytic phase

Latency I:

Latency II

Latency III

Infection, latency and reactivation



→ Viral latency proteins mediate lymphomagenesis

• Inhibit apoptosis (LMP1, EBNA1, BART)

• Impair oncosoppressor genes (LMP1, EBNA3, BART)

→ Induce proliferation and neoplastic transformation

Damania B et al. Cell 2022
Chakravorty S et al Frontiers in Immunology 2022
Hui Yu and Erle S. Robertson. Viruses 2023
Ford M et al. Current Current Hematologic Malignancy Reports 2023

LMP1 ≈ CD40
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• Inhibit apoptosis (LMP1, EBNA1, BART)

• Impair oncosoppressor genes (LMP1, EBNA3, BART)

→ Induce proliferation and neoplastic transformation

• Favour angiogenesis (LMP1)

• Promote metastasis (LMP1/2A)

• Induce genomic instability (EBNAs, LMP1, BALF, BNRF, BGLF)

• Alter methabolic pathways (LMPs)

• Inhibit immune risponse innate and adaptive (EBNA1, EBER, BART)

• Induce inflammatory cytokine secretion (LMP1) 

• EBNA1 induces molecular mimicry Damania B et al. Cell 2022
Chakravorty S et al Frontiers in Immunology 2022
Hui Yu and Erle S. Robertson. Viruses 2023
Ford M et al. Current Current Hematologic Malignancy Reports 2023

LMP1 ≈ CD40

LMP2A ≈ BCR

→ Viral latency proteins mediate lymphomagenesis



→ Viral latency proteins mediate lymphomagenesis on host cell directly

→ EBV+ 
lymphomas

are associated with 
low genomic
complexity



EBV influences the life cycle of host cells and shapes the tissue
microenvironment to immuno escape

upregulation of inhibitory pathways 
and increased expression of immune 
checkpoint molecules (PDL1)

Medical Virology 2026



Are lymphomas latency program specific?



Damania B et al. Cell 2022

Lymphomas are latency program specific





Lymphomas associated with Latency II:
- Classic Hodgkin lymphoma
- Extranodal NK/T cell lymphoma
- EBV-large B cell lymphomas

Lymphomas associated with Latency 0/I
- Linfoma di Burkitt

Lymphomas associated with Latency III:
- Immunodeficiency associated lymphomas
- Post-transplant lymphoproliferative disorders
- EBV-large B cell lymphomas (some EBV+ DLBCL; FA 
and FO-LBCL).

Lytic phase

Latency I:

Latency II

Latency III

Lymphomas are latency program specific
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Interdependent, transient phenomena:
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Are lymphomas latency program specific? ..not exactly….

Latency programs are influenced by 
Interdependent, transient phenomena:

• Epigenetic mechanisms
• Viral reactivation processes
• Immunological context

In EBV infected B-cell transcriptional factors are 
clustered in specific regions that modulate viral 
proteins expression

Physiological downregulation of PAX5 during GC 
reaction induces: 

upregulation of LMP1 e LMP2 e BZLF1
downregulation of EBNA1 and EBNA 2

→ GC reaction may induce
lytic phase and virus reactivation



Are lymphomas latency program specific? ..not exactly….

Latency programs are influenced by 
Interdependent, transient phenomena:

• Epigenetic mechanisms
• Viral reactivation processes
• Immunological context

Lytic phase

• expression of >80 viral proteins
• DNA linearization and cleavage of 

«terminal repeats»
• DNA replication and structural proteins

syntesis
→ viral capsides released

IL6, VEGF, IL8  → B-cell proliferation
IL10, TGF-beta → immune-suppression

Immediate/Early lytic phase TF
BZLF1, BRLF1 

Lytic phase markers can be found in EBV+ lymphomas
indicating virus reactivation during the neoplastic process

BZLF1



Are lymphomas latency program specific? ..not exactly….

Latency programs are influenced by 
Interdependent, transient phenomena:

• Epigenetic mechanisms
• Viral reactivation processes
• Immunological context

• Immunocompetence influences Latency programs

• Latency products induce more or less
immunosuppressive tumor microenvironment



Are lymphomas latency program specific? ..not exactly….

Latency programs are influenced by 
Interdependent, transient phenomena:

• Epigenetic mechanisms
• Viral reactivation processes
• Immunological context

Immunomodulating
Therapies…



Lymphomas associated with Latency II:
- Classic Hodgkin lymphoma
- Extranodal NK/T cell lymphoma
- EBV-large B cell lymphomas

Lymphomas associated with Latency 0/I
- Linfoma di Burkitt

Lymphomas associated with Latency III:
- Immunodeficiency associated lymphomas
- Post-transplant lymphoproliferative disorders
- EBV-large B cell lymphomas

Lytic phase

Latency I:

Latency II

Latency III

Lymphomas are not necessarly latency program specific but can 
support the hypothesis of Immune-impaired background



EBV infection is common in the mixed cellularity and lymphocyte depleted variants

Lat II: EBNA1, LMP1, LMP2, BARTs, EBERs.

Classic Hodgkin Lymphoma

LMP1EBER
From Prof Fabio Facchetti Archive

EBV-positive lymphomas (main subtypes)



EBV infection is common in the mixed cellularity and lymphocyte depleted variants

Lat II: EBNA1, LMP1, LMP2, BARTs, EBERs.

LMP1 sustain oncogenesis via activation of NF-kB pathway
LMP-1 e LMP-2 protect Hodgkin-Reed-Sternberg cells from apoptosis

Classic Hodgkin Lymphoma

Kuppers R Nat Rev Cancer 2009
Chetaille B et al Blood 2009

LMP1
EBV-positive lymphomas (main subtypes)



EBV infection is common in the mixed cellularity and lymphocyte depleted variants

Lat II: EBNA1, LMP1, LMP2, BARTs, EBERs.

LMP1 sustain oncogenesis via activation of NF-kB pathway
LMP-1 e LMP-2 protect Hodgkin-Reed-Sternberg cells from apoptosis

Classic Hodgkin Lymphoma

Kuppers R Nat Rev Cancer 2009
Chetaille B et al Blood 2009

Microenvironment: 

Gene expression studies have shown 
that in EBV+ cHL:

• high expression of antiviral 
response related genes 

     (> interferon-dependent) 

• increase in Th1 signatures 
(unefficient)

LMP1
EBV-positive lymphomas (main subtypes)



EBV-positive: 100% endemic; 20-30% sporadic

Latency I: EBNA1, BARTs, EBERs.

MYC

EBER

Burkitt Lymphoma

From Prof Fabio Facchetti Archive

by Dr Piera Balzarini 

EBV-positive lymphomas (main subtypes)



EBV-positive: 100% endemic; 20-30% sporadic

Latency I: EBNA1, BARTs, EBERs.

EBNA1 retain EBV episome during cell division but, alone, cannot induce transformation

EBV induces alterations of cell homeostasis by epigenetic modifications
→inhibit apoptosis e senescence
 → survival of MYC::IGH rearranged cells

Burkitt Lymphoma

MYC

EBV-positive lymphomas (main subtypes)



EBV-positive: 100% endemic; 20-30% sporadic

Latency I: EBNA1, BARTs, EBERs.

EBNA1 retain EBV episome during cell division but, alone, cannot induce transformation

EBV induces alterations of cell homeostasis by epigenetic modifications
→inhibit apoptosis e senescence.
 → survival of MYC::IGH rearranged cells

Amato T et al. Am J Clin Pathol 2006

Multiple infections by mixed sugroups of Plasmodium Falciparum:
-->chronic B-cell stimulation 
 →altered T-cell response
  → induce AICDA/AID activity
   →MYC::IGH rearrangement 

Endemic BL (≠ BL sporadic) shows antigen mediated BCR activation and somatic
hypermutation of IGH gene

Burkitt Lymphoma

Endemic BL

EBV-positive lymphomas (main subtypes)



WHO 2016 WHO 2022 5th ICC 2022 EBV+ Lat

EBV-positive DLBCL, NOS EBV-positive DLBCL EBV-positive DLBCL, NOS 100% II/III

Lymphomatoid granulomatosis Lymphomatoid granulomatosis Lymphomatoid granulomatosis 100% III

Primary Effusion Lymphoma Primary Effusion Lymphoma Primary Effusion Lymphoma ≈ 100% I

Plasmablastic lymphoma Plasmablastic lymphoma Plasmablastic lymphoma 70-80% I/II

DLBCL associated with
chronic inflammation (^)

DLBCL associated with
chronic inflammation

DLBCL associated with
chronic inflammation

100% III

(included in ^) Fibrin-associated LBCL Fibrin-associated DLBCL 100% III

(absent)
Fluid overload-associated

LBCL
(HHV8 and EBV-negative PEL)

WHO 
13-30%

?

Modified from Ross AM et al. Life 2023

Rarely EBV+: Primary CNS/Testis-DLBCL; Primary Mediastinal LBCL; HHV8+ DLBCL; High Grade DLBCL 

Aggressive B-cell lymphomas

EBV-positive lymphomas (main subtypes)
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EBV-positive lymphomas (main subtypes)



Immunocompetent patients

5-15% of all DLBCL, NOS

Latency II: EBNA1, LMP1, LMP2, BARTs, EBERs
Latency III: EBNA1, EBNA2, LMP1, LMP2, BARTs, EBERs 
Latency I?

WHO 2008 “of the elderly” (provisional) 
WHO 2016 “NOS” (provisional)
ICC 2022: EBV+ DLBCL, NOS (80% cells EBV+)
WHO 2022: EBV+DLBCL (most cells EBV+)

Frontzek F et al Leukemia 2023

Ross AM et al Life 2023

EBV-positive DLBCL, NOS

EBV-positive lymphomas (main subtypes)



Frontzek F et al Leukemia 2023

Ross AM et al Life 2023

CD20+ 
PAX5+ 
CD79a+
>> CD30+

CD30EBER

CD20

• In young patients the T, histiocyte rich-like variant is
common and displays a better prognosis

• In adults and elderly 2 morfological variants recognized
without prognostic impact: Mon- and poly-morphous

Immunocompetent patients

5-15% of all DLBCL, NOS

Latency II: EBNA1, LMP1, LMP2, BARTs, EBERs
Latency III: EBNA1, EBNA2, LMP1, LMP2, BARTs, EBERs 
Latency I?

EBV-positive DLBCL, NOS

EBV-positive lymphomas (main subtypes)



Frontzek F et al Leukemia 2023

Ross AM et al Life 2023

Immunocompetent patients

5-15% of all DLBCL, NOS

Latency II: EBNA1, LMP1, LMP2, BARTs, EBERs
Latency III: EBNA1, EBNA2, LMP1, LMP2, BARTs, EBERs 
Latency I?

EBV-positive DLBCL, NOS

ABC>>GCB
(LMP1 → ↓BCL6 ↑MUM1/IRF4)

LymphGen classifier 2.0: >>“unclassifiable”
Recurrent mutations: JAK-STAT and NOTCH
Frequent 9p24.1 (PD-L1) amplification

EBV-positive lymphomas (main subtypes)



Frontzek F et al Leukemia 2023

Ross AM et al Life 2023
Gebauer N et al Blood Cancer 2021

Immunocompetent patients

5-15% of all DLBCL, NOS

Latency II: EBNA1, LMP1, LMP2, BARTs, EBERs
Latency III: EBNA1, EBNA2, LMP1, LMP2, BARTs, EBERs 
Latency I?

EBV-positive DLBCL, NOS

ABC>>GCB
(LMP1 → ↓BCL6 ↑MUM1/IRF4)

LymphGen classifier 2.0: >>“unclassifiable”
Recurrent mutations: JAK-STAT and NOTCH
Frequent 9p24.1 (PD-L1) amplification

EBV+ DLBCL show a low mutational burden

Since EBV genes contribute to cellular transformation, 
lymphoma shows less dependency on genetic events

EBV-positive lymphomas (main subtypes)



CD30

CD20

EBER

Large cells density/ 
atypia/necrosis

LyG grade 1
LyG grade 2
LyG grade 3 = EBV+DLBCL

• Angiocentric and angiodistructive (with necrosis)

• Lung 100%; SNC, GI, cute, rene

• Immunocompetent subject

• Demonstrated altered cytotoxic T CD8+ response

From Prof Fabio Facchetti Archive

Aggressive B-cell lymphomas

WHO 2016 WHO 2022 5th ICC 2022 EBV+ Lat

Lymphomatoid granulomatosis Lymphomatoid granulomatosis Lymphomatoid granulomatosis 100% III

EBV-positive lymphomas (main subtypes)



Di Napoli A et al Virkows Archiv 2023

• Cavitary and extracavitary
• HHV8+
• Plasmablastic morphology

• Defective B-cell phenotype & plasma diff

• Gene expression profile ≈ Plasmablastic Lymphoma

+: CD38, CD138, EMA, MUM1
-: PAX5, CD19, CD20, CD79a

aberrant T-cell markers 
CD3, CD5…

WHO 2016 WHO 2022 5th ICC 2022 EBV+ Lat

Primary Effusion Lymphoma Primary Effusion Lymphoma Primary Effusion Lymphoma ≈ 100% I

Aggressive B-cell lymphomas

EBV-positive lymphomas (main subtypes)



• Associated with immune disregulation or deficit

• >> extranodal (oral cavity, GI, skin)

• CD20- PAX5-
• CD138/CD38+/- MUM1+
• MYC+++

• >MYC::IGH

• Descritto programma di EBV latenza non canonico: 
Lat II + litico abortivo (Ambrosio MR et al 2017)

• ≠ mutational landscape
• EBV+ PBL (JAK-STAT) and 
• EBV- PBL (TP53; CARD11;MYC)

EBER

k

From Prof Fabio Facchetti Archive

WHO 2016 WHO 2022 5th ICC 2022 EBV+ Lat

Plasmablastic lymphoma Plasmablastic lymphoma Plasmablastic lymphoma 70-80% I/II

Aggressive B-cell lymphomas

EBV-positive lymphomas (main subtypes)



Modificato da Ross AM et al. Life 2023

WHO 2016 WHO 2022 5th ICC 2022 EBV+ Lat

DLBCL associated with
chronic inflammation (^)

DLBCL associated with
chronic inflammation

DLBCL associated with
chronic inflammation

100% III

(included in ^) Fibrin-associated LBCL Fibrin-associated DLBCL 100% III

(absent)
Fluid overload-associated

LBCL
(HHV8 and EBV-negative PEL)

WHO 
13-30%

?

Aggressive B-cell lymphomas

EBV-positive lymphomas (main subtypes)



WHO 2016 WHO 2022 5th ICC 2022 EBV+ Lat

DLBCL associated with
chronic inflammation (^)

DLBCL associated with
chronic inflammation

DLBCL associated with
chronic inflammation

100% III

Pyothorax associated lymphoma (PAL)

EBER

From Prof Fabio Facchetti’s archive

Aggressive B-cell lymphomas

EBV-positive lymphomas (main subtypes)



WHO 2016 WHO 2022 5th ICC 2022 EBV+ Lat

(included in ^) Fibrin-associated LBCL Fibrin-associated DLBCL 100% III

WHO 5th ed. 2022

In sites of chronic fibrin deposition:

- cardiac atrial mixoma/thrombus
- breast implant (≠ BIA-ALCL)
- endovascular grafts
- cysts (adrenal, kidney, etc)
- …

«Local immune-escape» 
Sustaining EBV Lat III program

EBER

Aggressive B-cell lymphomas

Fibrin associated (FA)

EBV-positive lymphomas (main subtypes)



WHO 2016 WHO 2022 5th ICC 2022 EBV+ Lat

(absent)
Fluid overload-associated

LBCL
(HHV8 and EBV-negative PEL)

WHO 
13-30%

?

• Chronic effusions (pleural, ascites)

• >>Asia

• HHV8 negative! 

• may be associated with con HCV or HBV

• B-cell phenotype with ABC profile.

Fluid Overload (FO)

Di Napoli A et al Virkows Archiv 2023

Aggressive B-cell lymphomas

EBV-positive lymphomas (main subtypes)



… and more may come

Highly sensitive RNAscope 
tecnology can identify viral
transcript in EBER-negative 

lymphoma cells



Mangiaterra et al. Frontiers in Immunology 2026

“The “hit-and-run” 
hypothesis proposes that 
the oncogenic effects 
initiated by a virus are 
later sustained by stable 
genetic or epigenetic 
alterations within the 
host cells, rendering the 
virus itself
no longer essential for 
tumour maintenance”



Mangiaterra et al. Frontiers in Immunology 2026



Dissecting EBV pathogenesis
without the immune context risks 
flattering a three dimensional
biological problem into a two-
dimensional proxy

April 2026



• EBV mediates B lymphomagenesis by 
• direct effect of viral proteins on host cell survival and proliferation
• Indirect effect on microenvironment inducing «immune evasion»
• Inducing transformation «hit» and «run away» (?)

• Definition of EBV Latency program in EBV+ B-cell lymphoproliferations can
• support lymphoma diagnosis
• identify «likely to be» (local or systemic?) immunedeficiency related diseases

• Old and new pathological markers can be of support 
• EBV-detection and latency program definition
• PDL1 expression
• Genetic profiling of EBV+ LPD (NGS – OGM - Methilation profile
• mutidisciplinary interaction is desirable

Conclusions
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