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Clinicopathologic and Genetic Features of 8 Cases

Supporting a Variant With
“Hodgkin/Reed-Sternberg-like” Cells of NK Phenotype
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Chronic active Epstein-Barr virus (EBV) infection of T-cell

and NK-cell type, systemic form (CAEBV-T/NK-S)
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liver biopsies demanstrating stable disease without progression. A Liver biopsy shows single cell
necrosis and a sinusoidal lymphocytic infiltrate. Lymphocytes (CD3+) do not show cytological atypia. B,C,D EBER in situ hybridization of sequential biopsies obtained over a
period of four years shows no increase in EBER-positive cells over time.
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Fig.14.23 Chronic active EBV infection in skin. A Skin biopsy shows a discrete lymphoid infiltrate without atypia in the dermis surrounding blood vessels, extending to the

epidermis. B The lymphoid cells are positive for CD8. C The relatively discrete lymphoid infilirate is positive for EBV as demonstrated by in situ hybridization for EBV-encodec
small RNA (EBER).
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he intestine of a 4-year-old Qirl with recurrent bowel perfnrétiﬁn and NK-cell Iymphmcyiﬂsis. A Colon resection
with ulceration of the mucosa. B The submucosa shows granulation tissue and a subtle lymphoid infiltrate without atypia. C In situ hybridization for EBV-encoded small RNA
(EBER) shows scattered positive cells. Inset: Double staining shows that the EBER+ cells (brown) are CD3-positive (red). CD56 was positive in fewer cells (not shown).
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Fig active EBV infection in lymph node. A The lymph node shows follicu igh magnification, the interfollicular areas show a

polymorphic infilirate lacking cytological atypia. C In situ hybridization for EBV-encoded small RNA (EBER) shows scattered positive cells. Inset: Double staining shows that the
EBER+ cells (black) are CD4-positive (brown).




white pulp atrophy with congestion of the red pulp. B Higher magnification shows that the red pulp is congested with
a subtle lymphoid infiltrate and numerous histiocytes, some with erythrophagocytosis. C In situ hybridization for
EBV-encoded small RNA (EBER) shows scattered positive cells. D CD4 staining highlights the abundant histiocytes
with erythrophagocytosis. Note that most of the lymphoid cells are CD4-negative.




EBV Related T/NK Lymphproliferative Disease

< Extranodal NK/T cell lymphoma, nasal type
< Aggressive NK cell leukemia
< Systemic EBV+ T-cell Lymphoma of childhood

“» Chronic active EBV infection
= Systemic CAEBV of T or NK cell type

= Hydroa vacciniforme (Hydroa vacciniforme-like T-cell lymphoma)

= Severe mosquito bite allergy

“* Nodal EBV+ cytotoxic T cell lymphoma (EBV+ PTCL-U)

“* Hemophagocytic lymphohistiocytosis
= Familial and Acquired

« X-linked lymphoproliferative disease

» X-linked familial hemophagocytic lymphohistiocytosis



< Clinical relevant
< Blood anti-EBYV titer and EBV DNA copy number
“*Morphology of atypical T cell proliferation

“EBER +In T cells

“* TCR rearrangment



Hodgkin/Reed-Sternberg (HRS)

“» Hodgkin/Reed-Sternberg (HRS) cells are large,
abnormal, mononuclear, or multinuclear/multilobed
cells that were first described as hallmark cells in
classic Hodgkin lymphoma (cHL)

“» The distinct morphologic appearance of HRS cells
established them as a key diagnostic feature

“» HRS-like cells of B-cell lineage have also been
detected in a spectrum of lymphoproliferative
disorders from B-cell malignancies such as
CLL/SLL, FL, and MCL to T-cell malignancies such
as AITL and PTCL, NOS






MATERIALS AND METHODS

+» Case Selection

= Department Pathology, West China Hospital, Sichuan
University, for a period of 5 years (2013-2017)

“» Histologic Assessment
= H&E

<* Immunohistochemistry

= CD2, CD3p, CD4, CD5, CD7, CD8, CD15, CD20, CD30,
CDA45, CD56, PAX-5, TIA-1, GrB, mum-1, and Ki-67

“» PCR for TCR Gene Rearrangements

<+ EBV Studies
= EBER-1, EBER-2 and LMP-1

“* Next-Generation Sequencing Assay(6/8)



Diagnostic Criteria

“* (1) sustained or recurrent infectious mononucleosis
(IM)-like symptoms (fever, sore throat, and
lymphadenopathy) persists for >3 months

“ (2) elevated EBV genome load in the peripheral blood or
the tissue lesion

< (3) EBV infection of T or NK cells in the affected tissues
or the peripheral blood

“* (4) exclusion of other possible diagnoses: systemic
acute EBV infection (including IM), autoimmune
diseases, congenital immunodeficiencies, HIV, and other
iImmunodeficiencies requiring mmunosuppressive
therapies or underlying diseases with potential
Immunosuppression




TABLE 1. Clinical Characteristics of the Patients of CAEBV-T/NK-S With HRS-like Cells of NK Phenotype

EBV-
DNA
Agel Clinical LDH (Copies/

Case Sex Presentation Imaging Findings* HLH (IU/L) ml.) BM Test Treatment  Follow-up

1 32/M Fever, Multiple lymphadenopathy in both the - 232 1.97x10° Normal BM IFN-y Progress to
headache, cervical region and the thorax (biopsy) +Acyclovirr ENKTL
and ND (FCM) CHOP: (19 mo)
weakness GED Died

(28 mo)
2 29/F Fever and Multiple lymphadenopathy in fossa axillaris, + 1255 6.01x10° EBER" T/NK Vplo+DXM Dhed
weakness thorax. and abdomen: hepatosplenomegaly cells were (12 mo)
detected
(biopsy)
MNormal
phenotype
(FCM)
3t 18/M Fever and Bilateral pleural effusion; mediastinal and hilar + 751  2.03x10° EBER' T/NK DXM; Died
cough lymphadenopathy: hepatosplenomegaly cells were symptom- (b mo)
detected atic
(biopsy) treatment
Normal
phenotype
(FCM)

4 41/M Fever, sore  Cervical lymphadenopathy hepatosplenomegaly + 671 1.84x10° EBER"' T/NK GLIDE Died
throat, and cells were (20 mo)
weakness detected

(biopsy)
1% large NK-ell
(FCM)

5 66/F Fever and Mediastinal and hilar lymphadenopathy; = 1260 2.71x10*" EBER" T/NK Symptomatic Died (8 mo)
cough pericardial effusion cells were treatment

detected

(biopsy)
2.2% large NK-

cell (FCM)

6 18/M Fever and Axillary and inguinal lymphadenopathy; - 614  4.38x10° Normal BM GED Loss of
facial splenomegaly (biopsy) follow-up
edema ND (FCM) (35 mo)

7 45/F Fever, cough, Multiple lymphadenopathy in bilateral cervical - 113 6.02x10* Normal BM IFN-y Alive
and region, fossa axillaris, thorax, abdomen, and (biopsy) (23 mo)
headache bilateral mguinal region ND (FCM)

8 28/M Fever, cough, Bilateral cervical and mediastinal + 404 4.41x10° EBER' T/NK GED Died
and lymphadenopathy; splenomegaly cells were (16 mo)
weakness detected

(biopsy)
Normal

phenotype

(FCM)

*Radiological testing includes computed tomography, magnetic resonance imaging, and positron emission tomography-computed tomography.
FThis patient had a history of thalassemia intermedia and tuberculosis.
BM indicates bone marrow; CHOP, cyclophosphamide+ hydroxydaunorubicint vincnstine+ predmisone; DXM, dexamethasone; F, female; FCM, flow cytometry;
GED, gemctabine+etoposide+ dexamethasone; GLIDE, gemcitabine+ L-asparaginase + ifosfamide+ dexamethasone+ etoposide; LDH, lactate dehydrogenase; M, male;
MDD, not done.










TABLE 2. Morphology of the CAEBV-T/NK-5 With HRS-like cells of NK Phenotype (11 Samples)

Surroundings
HRS Cells Lymphocytes
Case Site ECI Structure Necrosis  Main Type  Apoptosis Mitosis  Size  Atypia Apoptosis Mitosis PC EOS Mg EPC
1 LN + Preserved Mononuclear + - Medium - + + + —  Cluster -
architecture with
paracortical
hyperplasia
LN + Deformed Focal Mononuclear + F - Small- - + + + —  Cluster -
structure with medi-
diffused um
hyperplasia
2 LN + Preserved Mononuclear/ - + Small - + + + —  Cluster -
architecture with binuclear
paracortical (bilobed)
hyperplasia
LN + Preserved Mononuclear/ + +. P Medium - + + + —  Cluster -
architecture with binuclear
paracortical (bilobed)
hyperplasia
LN + Preserved Mononuclear/ + +. P Medium - + + + —  Sheet +
architecture with binuclear
paracortical (bilobed)
hyperplasia
3 LN — Preserved Mononuclear/ +, F - Small - +.F +.F + —  Sheet +
architecture with binuclear
paracortical (bilobed)
hyperplasia
4 LN — Preserved Mononuclear - + Small = + + + —  Cluster +
architecture with
paracortical
hyperplasia
5 LN + Deformed Focal/ Mononuclear/ +, F - Small - +.F +.F + —  Cluster -
structure with patchy  multinu-
diffused clear
hyperplasia (multilobed)
6 LN — Preserved Focal Multinuclear - + Small- — + + + + Cluster -
architecture with (multlobed) medi-
paracortical um
hyperplasia
7 LN —  Preserved Mononuclear/ + + Small - +.F +.F + —  Cluster -
architecture with multinu-
paracortical clear
hyperplasia (multulobed)
8 LN + Preserved Focal Mononuclear + + Medium - + + + +  Sheet +
architecture with
paracortical
hyperplasia
ECI indicates extracapsular infiltration; EOS, eosinophilia; EPC, ervthrophagocytosis; F, a few (apoptosis and/or mitosis can be seen but = l/high-power field); LN,

lyvmph node; M@, macrophage; P, partial (1/high-power field < n < 3/high-power field); PC, plasma cell.







TABLE 3. Phenotype, EBER-ISH, and TCR Rearrangement of the CAEBV-T/NK-S With HRS-like Cells of NK Phenotype

Immunophenotype
Immunophenotype (HRS-like Cells) (Surrounding T Cells) EBER-ISH

HRS-  Bystander T
Case Site CD3p CD5S CD20 CD30 CD45 CD56 PAXS GB LMP-1 CD4 CD8 CD4/CDS like cell Cell (4) TCR

I IN + - - + +  +Hv - 4 - - +,p — " 20 P
LN* + - - - ND +w - + ND - - — + 60 P
2 LN +w - - + - ¥ + N + - ND ND — + 10 ND
IN' + - - +p - + -+ - - + — + 20 P
INf o+ - - + +p v - O+ - i + — + 20 P
3 LN + - - + +,p +v - + - + +.f 3/1 + 15 P
4 LN +p - - + - + - + . +, f +.p 1/3 + 30 P
5 LN - - + + +Hv - + - + + 1/3 + 30 P
6 IN +p - - +p - +, v - +w o+ - + — + 40 P
7 IN +w - - + -  +p - - 3 +, W + 1/2 + 30 P
8 LN + - - + +.p + - + 3 + + 1/2 + 30 P

*The second biopsy was performed 1 year later.

tConcurrent biopsies (within 3mo).

f indicates a few (< 25% positive cells); LN, lymph node; ND, not done; p, partial; P, polyclonal; v, variable (the cells express such markers in various degrees; strong,
weak, or partial positive); w, weak.
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FIGURE 4. Alterations identified by targeted sequencing (112 genes)
arranged on the basis of recurrence and biological significance



Differential Diagnostic

TABLE 4. The Difference Between CAEBV-T/NK-S With HRS-like Cells of NK Phenotype and Mixed Cellular cHL2%-30

CAEBV-TINK-S With HRS-like Cells of NK

Mixed Cellular cHL

Characteristics Phenotype
Chnical features
Fever +
Lymphadenopathy Multiple lymphadenopathy
Hepatosplenomegaly +
Hemophagocytic lymphohistiocytosis Often presented
EBV-DNA m peripheral blood Elevated
Other All patients presented with persistent or recurrent
systemic symptoms
Morphology
HRS cell/HR S-like cell
Binuclear cells Not common
Other vanants Mononuclear and Multinuclear cells in
predominance
Surroundings
Eosinophils Not commonly detected
Erythrophagocytosis Often detected
Necrosis Focal or patchy necrosis in paracortical area
Immunophenotype
HRS cell/HR S-like cell
Positive CD2, CD3p, CD30, CD56, TIA-1, GrB, mum-1
Negative CDs5, CD7, CDI15,CD20, PAX-5
Surroundmg lymphocytes Frequently CD8" T cells outnumber CD4" T cells
EBV Status
HRS cell/HR S-like cell
LMP-1 = (usually)
EBER-ISH +
Consistency of LMP-1 and EBER-ISH Unmatched
Surroundings
LMP-1 -
EBER-ISH +(T cells in various number)
Frequent mutations SOCS!, KMT2D, DDX3X, STAT3, BCOR

+/=
Localzed lymphadenopathy
=+
Rarely presented
Negative
Can be asymptomatic

Frequently seen
Can be seen

Commonly detected
Rarely detected
Not common

CD15, CD30, PAX-5, mum-1
CD2, CD5. CD7. CD20*, CD56, TIA-1, GrB
Often CD4" T cells outnumber CD8" T cells

+/—
+/—
Matched

STAT6, GNAIZ, XPOI, ITPKB, CIITA,
TNFAIP3, TNFRSFI4, CD58

*CD20 1s usually negative in cHL, but can only be weakly expressed on a subset of the neoplastic cells.




Differential Diagnostic

TABLE 5. The Difference Among CAEBV-T/NK-S With HRS-like Cells of NK Phenotype, ANKL, and Primary EBV* Nodal T-Cell or
NK-Cell Lymphoma'7:31-35

CAEBV-T/NK-S With HRS-like Primary EBV" Nodal T-Cell or NK-Cell
Characteristics Cells of NK Phenotype ANKL Lymphoma
Clinical features
High-risk populations Young adults Young to middle age adults  Elderly or immunocompromised patients
Lymphadenopathy Multiple Multiple Multiple
Hepatosplenomegaly + + +
HLH Often detected Frequently detected Not common
Extranodal involvement* Not detected Can be detected Not common
Morphology cHL-mimicking appearance Diffuse or sinus infiltration of  Monomorphic pattern of centroblastoid cells
monotonous cells
Necrosis can be detected Necrosis can be detected Lacking the necrosis
Immunophenotype Typical NK phenotype (HRS-like cells) Typical NK phenotype Most cases show cytotoxic T-cell phenotype
Cytotoxic T-cell phenotype Typical NK phenotype is not common
(Surrounding T-cell)
TCR rearrangement Polyclonal Polyclonal Most cases are monoclonal (T-cell type)
A minority show polyclonal (NK-cell type)
Frequent mutations SOCSI, KMT2D, DDX3X, S5TAT3, DDX3X Not reported
BCOR JAK-STAT pathway

(STAT3, JAK2)
RAS-MAPK pathway
(KRAS, NRAS)

Prognosis Better Poor Poor

*Extranodal involvement: bone marrow, liver, and spleen are not included.




“* We strongly argue that the accumulated evidence
here supports that “"HRS-like cells of NK phenotype’
Is a variant of CAEBV-T/NK-S

< Clinically, all the cases presented with persistent or
recurrent systemic symptoms and met the
diagnostic criteria of CAEBV

“* Morphologically, this study, first, reported a special
group of CAEBV-T/NK-S cases having HRS-like
cells of NK phenotype, which broadens the
spectrum of cHL mimics

)



< Genetically, the harbored genetic changes were similar
to those of aggressive EBV-associated T/NK cell
neoplasm, but with the absence of some recurrent driver
mutations, which provides a deep understanding of this
rare disease

“* Prognostically, the overall survival was also significantly
longer than other more aggressive T/NK-cell neoplasms,
which indicates that the current group is a less
aggressive variant of EBV-associated T/NK-cell
lymphoproliferative disorders

“* Furthermore, we summarized the outlines for differential
diagnosis, especially for cHL, ANKL, and primary EBV+
nodal T-cell or NK-cell lymphoma, which could help in
avoiding misdiagnosis



Conclusion

“* HRS-like cells are not only a diagnostic clue but also
a diagnostic pitfall

“» More attention should be paid to the significance of
HRS-like cells in different disease and avoid
misdiagnosis

“* The diagnosis of systemic CAEBV, T/NK-cell type
with NK-phenotype HRS-like cells was based on the
incorporation of clinical features, morphology,
immunophenotype, and genetic findings

= broadening the spectrum of morphological variants of
CAEBV-T/NK-S

= broadening the spectrum of cHL mimics



Thanlk You




