EBV+ T and NK lymphoproliferative  disorders
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EBVassociatedl-and Nkcell LPD EBVassociatedl' and NKcell LPD
WHO 2017 International consensu<slassification2022

EBV+T and Nt€llLPD irchildhood EBV+ T and Nt€lILPD irchildhood
U Chronicactive EBMnfection
-Cutaneoudorm
Hydroavacciniformelike LPD U Hydroavacciniformelike LPD

-Classic formindolent, selflimited, more commonin whites
-Systemidorm: mildto severe fever, lymphadenopathy
liver involvement more commonin Asia and.atinAmerica

Severemosquitobite allergy U Severemosquitobite allergy
-Systemidorm U Chronicactive EB\Wiseasgsystemic
Onlyof T and NKelltype, B-cell casesxcluded
u Systemi&BV+icelllymphomaof childhood u Systemid&BV+icelllymphomaof childhood
Aggressive NKellleukemia Aggressive NKellleukemia
Extranodal NK/€elllymphoma nasal type Extranodal NK/Eelllymphoma nasal type

Primary EBVfodal T-celland NKcelllymphoma variant of PTCL,  Primarynodal EBVpositive T/NKelllymphoma
NOS

Quintanilla -Martinez L, Kimura H, Ko YH, Jaffe ES. Revised 2017 WHO classification Campo E, Jaffe ES, Cook JR, Quintanilla -Martinez L, Swerdlow S, Blood 2022



WHO Classification of Tumours of
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Hydroa -vacciniforme

A Definition:

I Chronic EBV-positive LPD of childhood ,
associated with a risk of developing
systemic lymphoma

I Primarily cutaneous disorder with a
broad spectrum of clinical
aggressiveness.

I Long clinical course .

Synonyms:
A Edematous , scarring vasculitic panniculitis

A angiocentric cutaneous T-cell lymphoma
A Hydroa vacciniforme -like T -cell lymphoma
A Severe HV
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Hydroa -vacciniforme

A Epidemiology

I Mainly children and adolescents from Asia and native
Americans form Central and South America and Mexico

I Median age at diagnosis is 8 years
I Slightly predominates in boys
A Etiology :
I Unknown
I Defective cytotoxic immune response to EBV-infection
(genetic predisposition )

A Treatment:

I A conservative approach is recommended
A No response to conventional chemotherapy

I Hematopoetic stem cell transplantation in advanced cases

Quintanilla -Martinez L, Kimura H, Ko YH,  Jaffe ES. Revised 2017 WHO classification Quintanilla -Martinez L, et al Blood 2013;122:3101 o Tt cekdintim



Clinical features : Characterized by
papulovesicular eruptions that generally
proceeds to ulceration and scarrin
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8 year -old boy
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Hydroa -vacciniforme LPD

U Morphology
A Infiltrating  cells are small to mediumin size without
significant atypia
A Infiltration of the epidermis to the subcutis
A Angiocentricity and angioinvasion
A Usually CD8+

Prognosis:

- The clinical course is variable,
- recurrent skin lesions up to 10 -15 years,
- progression to systemic disease can occur
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Hydroa -vacciniforme LPD
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Hydroa -vacciniforme -like LPD

EBV primary infection

-

Genetic
predisposition

o

Circulating EBV-infected T cells

.|Il

. » Local recruitment of EBV-infected T cells
# Induction of IFN-y and chemokines

Genetic, immunological or
environmental factors

v v

Classic hydroa vacciniforme Systemic hydroa vacciniforme
* Whites * Predominantly Hispanics and Asians
» 40-50% of nonwhites = Systemic disease

Fever, leukopenia, lymphadenopathy,
hepatosplenomegaly
* High EBV DNA in blood

* T cells often monoclonal

* Earlier disease onset

* Low EBV DNA in blood

* Infrequent monoclonal T cells
* Low risk of systemic disese

Tx: Immunomodulators
Hematopoetic stem cell transplantation

!

* Progression to T-or NK-cell lymphoma
* Hemophagocytic syndrome

Tx: Sun-exposure protection

* [ndolent
* Self-limited

Cohen JI., Blood 2019;133:2753
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Hydroa -vacciniforme LPD vs CAEBV disease

9 year -old boy
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Severe mosquito bite

A Described mainly in Japan

A EBV+NK -cell proliferation characterized by fever after mosquito bites followed by edema , ulceration , skin

necrosis and deep scarring without the characteristic lesions of HV or the general symptoms of CAEBV
A Risk to develop a NK/T -cell lymphoma

A NKi cell lymphocytosis , elevated IgEin serum and detection of EBV DNA in Blood.
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Severe mosqgugito bite
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Severe mosqgugito bite

Disease progression of HMB in the spectrum of EBV-NK-LPD

o EBYV latency with NK-cell proliferation
EBV reactivation + BBV reactivation

in NK cells

* %
Mosquito bite
IM-like
signs/symptoms
High fever
Lymphadenopathy
Hepatosplenomegaly

CD4+ T cells

N\

EBV latency
in NK cells \

HC HMB Systemic CAEBV Malignancy

M. Yamada et al. Allergologyinternational 70 (2021) 432138 .
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Chronic active EBV Infection (CAEBYV)

Clinical: Intermittent fever, lymphadenopathy
and hepatosplenomegaly for 6 months
Affects mostly children (<15 year)

Hematologic: A disorder of B-cells
Pancytopenia or lymphocytosis,
polyclonal gammopathy

Virological :  Elevated antibody titers against EBV.
(VCA 1gG:>5 120; EA IgG > 640) and/or

detection of EBV genomes in affected tissues

Other: Chronic illness, which cannot be explained by
other known disease process. Straus SE. J Infect Dis 1998; 157:405 12
Okano M, Purtillo DT, et. Al. Clin Microbiol Review 1991
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CAEBYV Iinfection 71 revised criteria

U Chronic EBV infection of T-, NK- or B cells

U Clinically presents with fever, lymphadenopathy and
splenomegaly (HPS, DIC, hepatic failure , gastric
perforation , CNS complications , myocarditis and
interstitial pneumonitis )
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U Symptoms most be atleast 3 months

U Increased EBV DNA in peripheral blood (10 4-107 EBV
genomes in 10 © cells)

U EBV-EBER postive cells in tissue

Kimura H, Blood 2001;98:280 -286

U Not known immunodeficiency Cohen JI, et al 2009, 20:1472
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Chronic active EBV
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Definition:

I Systemic , EBV disorder (polyclonal , oligoclonal or monoclonal ) with IM-like
symptoms

I The infected cells are T and NK -cell type. B-cell type is excluded

I Strong racial predisposition

I Different degrees of clinical severity depending on the hostimmune response
and the EBV viral load

Molecular  findings
I TCR monoclonal , oligoclonal or polyclonal
Treatment

I The only proven effective treatment is hematopoietic stem cell
transplantation

Prognosis:

I Patients succumb to opportunistic infections , hemophagocytosis
multiorgan failure or EBV-positive lymphoma
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Chronic active EBV disease

50% present with IM-like symptoms
Skin rash (26%), rarely HV type lesions
Uveitis (5%)

Coronary artery aneurism (9%)
Hepatitis, hepatic failure (15%)
Interstitial  pneumonia (5%)

CNS involvement (7%)

Gastrointestinal perforation (11%)
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Chronic active EBYV disease
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CD4 JEBER

I Paracortical hyperplasia

I Follicular hyperplasia

I Focal necrosis

I Small epithelioid granulomas
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Chronic active EBV disease
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Chronic active
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Patient wit chronic active
disease and liver morphology .

U The liver looks like viral hepatitis
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EBV disease of T-cell phenotype with stable

EBV disease
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Chronic active EBV disease of NK-cell type

CD56 / EBER
A Gastrointestinal perforation
I 4 yearold girl with history of severe mosquito bite allergy
I Nkcell lymphocytosis in peripheral blood
I High EBV DNA copy numbers in PB
I History of intestinal perforation
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CAEBYV disease

The spleen reveals athrophy
the white pulp

A Congestions of the red pulp
A Erythrophagocytosis

A HLH is rare in CAEBV disease but
it presence might herald
progression of the disease
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T-cell phenotype in 60% of cases
CD4>CDS8
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NK-cell phenotype in40% of cases
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EBV disease

A CAEBYV especially the NK-type carry

Chronic active

a Patients with CAEBV (n = 80)
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EBV-infected cell lines

o ZoF

KOMEA [T

|

DoXx41

Point mutations [l Missense mutations [] Nonsense mutations [l Insertions/deletions [l Splice-site mutations

b pMASTK pT108F
pY200S p.A222D
T T

Missense mutations.

p.RATSS pRABAC pVSODA pHS1ZR
p.YE25C pVE2EA pASZEC p.RAS2EH
p.TE32S pRS34C p.ASHH

p.GA02D

LU cg2
:

FYR

PHD 7| SET
5,537

PHD 1-3

PHD 4-&
|

mutations already described in NK/T
cell lymphoma , except TP53

A In CAEBV patients , EBV infects a
common ancestor from which pre -
malignant cells evolved by acquiring
mutations (DDX3X) eventually leading
to clonal evolution .

DDX3X | | Helicase ATP-binding ||I_—G—_ﬂ| KMTZD | | |
|
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. BCLG ANK B ‘p.D|DER CTER ANK - + 1,532 point mutations
BCOR | BoonLt | - | + Copy number change in
[ chromosomes 34,612 and X
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1 Transmembrans 1,308 1 73 Complex copy number changs + HLA-A ©.344-2A>C mutation
£vez | IR [ cai | | potk || umus in chromosoms 13 + 3,768 other point mutations
Truncating/n-rame  pR114X p.R399X Diagnosis
mutations ‘ ch{‘rlypezinfl'tge(m
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Systemic EBV -positive T -cell lymphoma of childhood

A Definition: Clonal proliferation of EBV  -infected T -cells with an activated
cytotoxic phenoptype (TIA-1+)

A Occurs shortly after primary acute EBV infection or rarely in the setting of
chronic active EBV infection (CAEBV) mainly presents with
hepatosplenomegaly and hemophagocytic syndrome (HLH)

A Prognosis:  Clinically has a rapid progression with multiple organ failure,
sepsis and death, usually from days to weeks

A No known immunodeficiency
A Abnormal serologic response to EBV
A It has a strong racial predisposition in Asians, Mexicans and rarely in whites

A Diagnosis: TCR clonal analysis and EBER ISH are required for the diagnosis

Quintanilla -Martinez et al., Blood 2000;96:443 -451
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Systemic EBV -positive T -cell lymphoma of childhood
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