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EBV positive T/NK cell lymphoprolifertive Part 1

diseases in China
Review of EBV positive T/NK cell

Zhou Xiaoge
Department of Pathology lymphoprolifertive diseases
Beijing Friendship Hospital
Capital Medical University

Beijing, China

October 19, 2019 Xi'an

Backgroud EBV associated LPD in WHO lassification

2008

2017

1. EBV+DLBCL in elder 1. EBV+DLBCL, NOS
2. DLBCL with chronic imflammation 2. EBV+mucocutaneous ulcer
; P ; 3, lymphomatoid granulomatosis 3. DLBCL with chronic imflammation
= EBV is ubiquitous virus . glaspmablasuc I)g/mphoma 4. lymphomatoid granulomatosis
m Infects > 90% population in the world 5. primary effusion lymphoma 5. plasmablastic ymphoma
> 6. primary effusion lymphoma
= No symptoms 6. HHV8 associated LPD 7. HHVS associated LPD
N . 7. Burkitt lyfhpholma 8. Burkitt lymphoma
= Infectious mononucleosis 8. classic Hodgkin's lymphoma 9. classic Hodgkin lymphoma
. . 9. immunodeficiency-associated LPDs 10. immunodeficiency-associated LPDs
= Related malignancies (PID, HIV, PTLD, others) (PID, HIV, PTLD, others)
= and others

Possible states of EBV associated

Other EBV associated lymphoid diseases OTE
lymphoid diseases

B cell Tcell
— — — — — — — —

1. infectious mononucleosis 1. infectious mononucleosis@ # acute infection chronic active infection lymphomas
2. acute EBV-+lymphadenopathy 2. acute EBV+lymphadenopathy (lymphoproliferative)
3. acute EBV+ naso/pharyngitis 3. acute EBV+ naso/pharyngitis ymphop
4. EBV+B-LPD": 4. EBV+ HLH L infecti .

(1) EBV+ lymphoid hyperplasia 5. severe infectious mononucleousis atent infection EBV+B-LPD: Burkitt

(2) EBV+ polymorphic extranodal LPD 6. EBV+ nodal NK/T cell lymphomas R g EBV+DLBCL

(3) EBV+ polymorphic nodal LPD 7. EBV+ nodal CTL lymphoma* Y CAEBV-B type L

EBV+T-LPD:
EBV - CAEBV-T/NK type

lymphadenopathy NK/T lymphomas

- HV-like LPD/lymphoma
etc.

@AvaiA. etal. Int J hematol 2014;99: 671 - mosquito bite allergy

#Xie JL. et al Virchows Arch 2019;474:219
*Kato S. et al Histopathol 201261:186

Blood. 2011:117(18):4726-4735 Attygale AP, et al Histopathol 2014;64:171




An international meeting concerning
EBV lymphoproliferative disease

in non-immunocompromised hosts,
in Washington, USA, 8-9 Sept. 2008.

EBV+ LPD in Non-Immunocompromised Hosts Washington,Sept. 8-9, 2008

EBV-asmocisted iymphcpmolleraing dassaes i non- Canwcoguhological and bekocs feshsen

Abbrewatcns CAEBV. chrone active EBV-niection. HPS hemophagacytic sy
Iymehoprotterative Gmease

[ Py A G

s e VAR

ome. DIC, disseminated intravascular coaguiation; LPD.

Ann Oncol. 2009;20(9):1472.
2.

Nomenclature for Epstein-Barr virus+ T-cell and NK-cell lymphoproliferative
diseases

CAEBV Systemic (T, NK)

CAEBV disease-type T/NK-cell LPD
Polymorphic/polyclonal
Polymorphic/monoclonal

CAEBV Hydroa vacciniforme  Systemic T-cell LPD of
m childhood*

CAEBV MBH (NK) Hydro vaccinif ik
lymphoma HV -like T-cell LPD

Systemic, malignant EBV+

LPD Mosquito-bite Hydroa vacciniforme
Aggressive NK-cell leukemia/ hypersensitivity s
Severe type

lymphoma (NK) Aggressive Nk-cell leukemia  LiTE RS

Systemic EBV type + T-cell  Systemic T-cell LPD of Mosquito-bite hypersensitivity
D childhood Aggressive NK-cell leukemia
Extranodal NK/T-cell Extranodal NK/T-cell Systemic EBV+ T/NK-cell LPD of

lymphoma, nasal type lymphoma childhood type
Nodal T/NK-cell lymphoma Extranodal NK/T-cell lymphoma
“Nareclonal LPD among chonic active EBV infction. EBV, Epsen-Bar virus; LPD, ymhoproliferatve diseses; K, nural kil

Journalof Dermatology 2014; 41 26-39

10

WHO Classification of Tumours of
Haematopoletic and Lymphoid Tissu

Table 14.01 Classification of EBV-positive T-cell and NK-cell proiferaions WHO 2017
Diagnosis Usual patient age group(s)

EBV-positive haemophagocytic lymphohistiocytosis
(benign, may be self-imited)

Paediatric, adolescent

Systemic CAEBV Paediatric. adolescent
Cutaneous CAEBV, hydroa vaconiforme-like lymphoproliferative disorder  Paediatric, adolescent

Cutaneous CAEBV, severe mosquito bite allergy Paediatric, adolescent

Systemic EBV-positive T-cell lymphoma Paediatric, adolescent

(Aggressive NK-cell leukaemia Adutt )
Extranodal NK/T-cell lymphoma, nasal type Adult
\ Nodal peripheral T-ce lymphoma, EBV-positive* Adut )

CAEBV, chronic active EBV infection.

* Included within the category of peripheral T-cell lymphoma, NOS.

11
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Mature T- and NK-cell neoplasms 345
T-cell prolymphocytic leukaemia 346
T-cell large granular lymphocytic leukaemia 348
Chronic lymphoproliferative disorder of NK cells 351
Aggressive NK-cell leukaemia 363
EBV-positive T-cell and NK-cell lymphoproliferative
diseases of childhood 355
@ Systemic EBV+ T-cell lymphoma of childhood 355
@ Chronic active EBV infection of T- and
NK-cell type, systemic form 358
® Hydroa vacciniforme-like lymphoproliferative disorder 360
@ Severe mosquito bite allergy 362

EBV+ T/NK cell lymphoprolifertive
diseases of childhood

* Acute/fulminant: Systemic EBV+T cell lymphoma of childhood

* Chronic, active: Chronic active EBV infection of T/NK cell type
- systemic CAEBV: Chronic active EBV infection of T/NK cell type
- cutaneous CAEBV: Hydroa vacciniforme-like LPD disorder
- cutaneous CAEBV: Severe mosquito bite allergy

1. Systemic EBV+ T cell lymphoma of 1. Systemic EBV+ T cell lymphoma of
childhood (CSEBV+TL) childhood (CSEBV+TL)
« It occurs prevalently in children/young adults in Asia, Central and South America « morphology: scattered or focal mild atypical small to medium-sized
« symptoms: high fever, hepatosplenomegaly, liver dysfunction, pancytopenia, etc. lymphocyte infiltration.
« clinically fulminant, systemic, severe (complications: HLH, DIC, mutiorgan failure, + phenotype: mostly CD8+cytotoxic T cells, or some CD4+ T cell.
etc.) « EBV detection: EBV-DNA copies elevated, VCA-IgM+/- in serum, EBER+ in tissues,
« following: 1, mostly primary EBV infection and 2. rarely CAEBV + with monoclonal TCR gene rearrangement in cells
« involve: blood, BM, liver, spleen, lymph node, skin, and so on. « EBV: monoclonal (4=2-CAEBV, 1-T-NHL, 1-HLH)
* Prognosis: rapidly progress to death (in days-weeks)
+ICD-0: 9724/3
+ Synomym: CSEBVST-LPD, Fatal IM, fuminant EBVST-L7D of childhoo, Severe CAEBV, fuminant/fatal HU
, om0 2017|
spleen TCR: spleen £




2. Chronic active EBV infection of T/NK cell type,
systemic form ( systemic CAEBV-T/NK)

Diagnostic criteria:
«clinical presentation: IM-like symptoms:
- fever

- hepatosplenomegaly

- lymphadenopathy
« clinical course > 3 months
 Histological evidence of orgain disease
* EBV+: DNA >1025copies/mg in blood, or EBER+ in tissues

* Exclusion: immunodeficiency, malignacy or autoimmune disorders

Morphology of CAEBV-T/NK

The cells show variable morphology, and mostly with mild atypia. small cells >
medium >large

* lymph node: paracortex expanding, follicular hyperplsia or narrow or disappear,
focal necrosis, debris
* extranode: variable number of infiltrating cells in scatter or focal. focal necrosis,
debris
« liver: lymphocytes infiltrating in sinus of liver.
+ spleen: lymphocytes infiltrating in red pulp
* BM: normal or lymphocytes increased
* Skin: infiltrates surrounding vessels and appendages of dermis

19

20

Immunophenotype and genotype

* Tcell 59%

* NKcells 41%

* Both Tand NK 4%
* Becell: rare

* CD4+>>CD8+ CTC

+ monoclonal > polyclonal and oligoclonal
* EBER+

Grading of CAEBV
[ Categories | __Cytology | __Clonality _[__Nature _|
Al

polymorphic polyclonal proliferation 1
A2 polymorphic monoclonal boardline 1
A3 phic lonal I v

Ohshima, et al. Pathol Int, 2008;58:209

e s T
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Cutaneous CAEBV:
3. Hydroa vacciniforme-like LPD (HV-LPD)
4_ Severe mosquito bite allergy (SMBA)

Children, long clinical course,with high fever

skin lesions: papulovesicular eruption, necrosis, ulceration, crust, scarring
epidermal reticular degeneration, spongiotic vesiculation,

atypia of infiltrating cells in dermis varies, most are small to medium-sized
most CD4+ or CD8+ T cells and rare NK cells

TCR: polyclonal or oligoclonal or often monoclonal

+ spontaneous regression in early phases,and may progress to CAEBV or lymphoma

« type of HV-LPD: classic HV; severe HV/HV-like T cell lymphoma

+ SMBA: larger ulceration, CD56+, IgE elevated, may progress to NK/T lymphoma/ANKL
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reticular degeneration
‘spongiotic vesiculation

reticular degeneration
spongiotic vesiculation
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Part 2

EBV positive T/NK cell LPD in China

43 44

156 cases of Chinese CAEBV-T/NK

type Giant ulcer of skin without history of mosquito bites

2hang etal. Chin I Pathol. 2018, 47(6):407

« 6 year old boy,

Table 1 clinical data, morphological grading of 158 Chinese cases of CAEBV-T/NK « reccurent giant ucler in
eder - couwse of cliical wanifetation arading of e of fellow-up | ouicome . v
s | (No.ofcwe) | tyemr) | disessetmonth) (o, of cses) morhiology Coonh) (No.ofcase) skin of lower extremities.
Male | fenmle | mem | medion | menn | median | fever \::::. :::: Gl [ 0 [ 63| mem | medim | dead | alive < Dexamethasonails
owemic | 82 | 39 |268| 20 | 103 | 6 |00 | 97 64 19 | 55 | 47 | 165 9 M | a7 effective.
W (12| 6 |15 7 [sa| 2 |1 | & 5 9 | 7 [2 708 3|1
ssoa | 6 | 3 [us| 9 |27 24 |8 | s 3 a |32 26| 20 [a s
6 | 2 [us[ w [as| 17 o] o o 13 a0 17 [a s
oWl | 106 | S0 [234] 14 | 177 | 20 |12z | 08 | 75 | 33 | 68 |55 | 229 | 24 | s |1z
1 case of glant ukcer of . 1 case of stomach, 4 cases of intasting, 2 cases of gurm.
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MODERN PATHOLOGY

1601 #;‘ulz- '!voln-lln v:nu infection: mlmleklng

c mphoma in there
heiloua mononucleosis, '?';'ux cell two
Yanlin Zhang', Jianlan Xie’, Yuanyuan Zheng’, Ping We?, Yu-Hua
Huang', Xiao-Ge Zhou'. 'Beijing Friendship Hospital Capital Medical
University, Beijing, “Beijing Friendship Hospital Capital Medical
University, *San Diego, CA, ‘State Key Laboratory of Oncology in
South China, Guangzhou Guangdong, China

(IM) is a benign self-limited
disease with Epstein-Barr virus (EBV) primary infection that results in
a polyclonal B cell proliferation and T and natural killer (T/NK) cell
cellular immune response. It is not clear whether there is IM with EBV
i on in predominantly T and NK cells. The aim of our study is
cases of acute EBV infection of T/NK cells, and to
analyze their clinicopathological features.

Desis il nd youn le from China with

EBV &P ions_of T/NK cells was retrospectively analyz uslng
stain for morphology, immunohistochemistry for phenotype, EBV

encoded small RNA (EBER) in situ hybridization for EBV status and

TCR,coupled with clinical data study and follow-up.

Results: (1)Five patients were male and two were female. The age of

the patients ranged from 10 months to 19 years with

5.9 years. They were healthy as ordinary people before sic

#‘s seen in all the patients with highfever as first wmpmm-

followed and The course
q 2 s Mo

mphocytes with medium and large in size in the lesion, with focal
obvi

y

10 extensive coagulative necrosis sly. Mitotic figures were
easily found, most of cells showed highly atypia.(3jThe majority of
lymphocytes in the lesion expressed CD3 and Granzyme B or TIA-1,
but not CDS in all cases. CD56 was expressed in numerous cells in 5
cases. EBER was detected in medium to large-sized cells (50 to over
100 celis per high power field) in all cases. '&mm
Wﬂm&.m’mmum_u

| rearr: wi

fout cases.

FOR TABLE DATA, SEE PAGE 575, FIG. 1601

Conclusions: Acute EBV infection of T/NK cell could express
malignant features mimicking T/NK cell lymphoma pathologically as
weil as benign features mimicking IM clinically. The findings indicated
that there may be infectious monanucleosis, T/NK cell type in China.
Special clinical information (such as children and young people,
sudden onset, short disease course, systemic symptoms, acute EBV
infection, etc.) are the main clues for diagnosis and evaluation of
prognosis.
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The clinical data of the 7 cases of acute EBV infection

The data of the 7 cases of morphology and phenotypies and genetics
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TCR gene rearrangement: monoclonal in 4/6 cases
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Case Report
Infectious mononucleosis caused by EBV infection
with clonal cytotoxic T cells in an infant patient

Jan-Lan X, Yan-din Zhang. Xiso-Ge Znou

Department of Pathology. Befing Friendship Hosoital, Captal Medical Uniersity, Bejing 100050, PR
Received May 15, 2017 Accepted July 13, 2017: Epub September 1, 2017; Published Septermber 15, 2017

Abstract: infectious caused by Epsten-Bart

ntected

onucieosss (IM) 1 & 50l-mang ymphogrokterative dnease
"

00 taken from 8 10-month-okd make infant was
oh node was effaced mostly with 1ocal to extensive coaguiative
ng ymphocytes wore detected. expressing CD2. CD3, and grand)

G CD56. EBV-encoded small RNAS were detected in the majortty

with T-cell receptor rearrangements. The patient & not do any
wed Tt the patient wes well. We Speculste IM can occur in infants o
infection of clonal cytotouc T cells.

at0n 80a chematherapy
ugh BV

follow up

2013-10-29

56

Figure 1. A Architecture of lymph nodes showing that they were mostly effaced. The capsule of the node was thick
and the lesion involved the peripheral tissue of the node d easin [HE); orignal ,  40)
8. Infiltrating lymphocytes were of medium size, round with mildly irregular nudiet, inconspicuous or small nuceol
and dispersed chromatin (HE; original magnification, x 400). . Some ymphocytes were larger in size with small
nucleoli. There were some macrophages with abundant pale cytoplasm containing nuclear debris (HE; original
magnification, x 400). D-F. Lymphocytes in the lesion expressed CD3, with only a few scattered lymphocytes that
expressed CD5 and CD20 (IHC:; original magnification, x 400)

58

Figure 2. A. EBERs were detected in the majority of lymphocytes, approximate-
ly 70-80% of all cells. Original magnification, x 400. B. T<cell receptor gene
rearrangement for VB + JB2. The arrow indicates the monoclonal band. (M:
marker, N: negative, W: water, P: positive, S: sample.)

2015-8-16

2013-10-29
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Similar cases were also reported
from Japan and Taiwan
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Classification of EBV+T/NK cell lymphoproliferative diseases in China (Proposal)

Systemic Local
‘Acute EBV infection (IM)-TINK Lymphadenitis
Acute severe EBV infection: nasopharyngitis
- EBV+HLH Tonsilitis
Acute - fulminant IM Hepatitis?
- CSEBV-TL* pneumonia?
ANKL* encephalitis?
Systemic CAEBV-T/NK Cutaneous/Mucosal CAEBV-T/NK
children adults HV-T/NK SMBA-T/NK | others
Chronic active G1 [ [ Gl [
G2 G2 G2 G2 G2
G3* G3* G3* a3 G3*
Extranodal EBV+CTL*
Chronic Extralnodal EBV+NK/TL*
progressive Nodal EBV+CTL*

Nodal EBV+NK/TL*

*: tumour, HU CSEBV-TL=
Systemic EBV+T cell lymphoproliferative disease in childhood, ANKL=Aggressive NK cell leukemia,
CAEBV=Chronic active EBV infection, LPD=Lymphoproliferative disease, HV=Hydroa vacciniform,
SMBA=Severe mosquito bite allergy, G=Grade, TL=T-cell lymphoma, CTL=Cytotoxic T cell lymphoma,

Possible relationship between EBV+T/NK-LPD
and lymphoid hyperplasia and lymphoma

* EBV+LPD is different from both typical benign reactive hyperplasia and typical
EBV associated lymphoma, but it overlaps with both. These two overlapped
areas are the current difficulties in patholo%ical diagnosis, and it is not easy to
distinguish them. In diagnosis, more clinical information is needed for
comprehensive analysis.

Acute/fulminant chronic active

chronic progessive

Hyperplasia CAEBV-LPD Lymphoma

——— — — —
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Differential diagnosis

CAEBV Grade: A2 or A3

¢ Al: polymorphic+polyclonal=hyperplasia

A2:|polymorphoic+monoclonal
A3:)monomorphic+monoclonalelymphoma

add of i d clinical date, for instance,
whether is there a T cell antigen loss, and more serious clinical manifastation

69

70

EBV+T/NK-LPD  or NK/TL

* Al:Polymorphic+polyclonal=hyperplasia

* A2:Polymorphoic+monoclonalj

. ic+mono ypia+(clonal

onset: local

onset: systemic .
chronic progressive

chronic active, reccurent

The EBV+T-LPD case with course
duration 1 to 3 months: IM or CAEBV?

M CAEBV

chirldren/young aduts «clinical presentation: IM-like symptoms:

. - fever
acute onset - hepatosplenomegaly
« short course, mostly < 1 month - ymphadenopathy

clinical course > 3 months

primary EBV infection: N X N .
* VCA-lgM+ Histological evidence of orgain
+ low affiniy VCA-IgG+ disease
EBV+: DNA >10%5copies/mg in blood,
or EBER+ in tissues

reactive paracortical expansion with
1B cells

CD8+ >> CD4+
EBER+and EBNA2+
self-limited outcome

Exclusion: immunodeficiency,
malignacy or autoimmune disorders

When the two diseases cannot be distinguished, the first is to favor IM.

71
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Comparison of CSEBV+TCL and Primary
EBV+ hemophagocytic lymphohistocytosis(HLH)

CSEBV+TL Primary EBV+HLH
children/young adults + +
Acute onset + +
Fulminant + +
Systemic + +
Primary EBV infection +- ¥
CTL + +
CD8+ +- +
monoclonal for TCR* 19/21 (90%)cases 41/55 (75%)cases
Abnormal karyotype* 2 cases 12 cases

HLH

T

+

*Int J Clin Exp Pathol 2014;7(9):5738-5749.,

Comparison of cases of CSEBV+TCL
between China and Peru

cases of CSEBV-LPD from China

cases of CSEBV-LPD from Peru

children/young adults + +
Acute onset + +
Fulminant + +
Systemic and + +
1opathy
Primary EBV infection +- +
CTL + +
CD8+ +- -
monoclonal for TCR* 416 (67%)cases 3/6 (50%)cases
Abnormal karyotype* N N

HLH

¥

T

73
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Summary

EBV infections are widespread in China.

« All the EBV-associated lymphoproliferative diseases in WHO
classification can be seen in China.

LPD.

EBV+LPD in China is more diverse and complex, especially EBV+ T/NK-

There are huge challenges in diagnosis and treatment of EBV+ T/NK-LPD.

75

76

13




Chinese Society n 5 Gran Melia Hotel
. For Hemezopathology a Socety for Hemamputbalogy Xi'an,PR. China

Oet. 1920, 2018 Clinical case
The 1st Joint CSHP/SH Workshop and CSHP2019

INFECTIOUS AGENT-ASSOCIATED
LYMPHOID PROLIFERATIONS

39 yrs old Female

@ Persistent nasal obstruction without obvious cause 1 months

ago.

Foshan hospital ,Sun yat-sen university
The first people’s hospital of Foshan @ No snot blood, but the sense of smell significantly decreased.

Fang Liu

20191019 XI’' AN

Four biopsies with half a year

= . & b i -ARER
\U‘ FuKE yRBLEs 2018.11.12 first nasal biopsy \,’ o T

Left nasal mass

There were multiple soft tissue nodular opacities in bilateral nasal meatus, | AR

nasal vestibule and right wall of nasopharynx, involving in nasal septum, 3 s o

bilateral inferior turbinate, left maxillary sinus orifice, right pharyngium tube | v f o
. . round pillow, right levator of palate. e -

ot
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2019.02.12 the third nasal biopsy Q& ?i"f;;&ﬁﬁ
nas:l

5 A RER
\/ FURXF HUBUER

&5 B E-ARER
7/ uk musumn

& b -ARER

2019.4.17 The fourth nasal biopsy
N buxs nususs

The region of multiple flaky soft tissue nodular ities was ded, it p!

the bilateral nasal canal, the posterior wall and bilateral wall of the nasopharynx, the
!: nasal vestibular, the nasal septum, bilateral turbinate, inner wall of bilateral maxillary

inus, bilateral maxillary sinus, sieve sinus cavity, and the left wing.

17

16

/ Fak s

Left nasal septum +left inferior turbinate

2019.4.17 The fourth nasal biopsy éﬁ‘ Wb F - A RER
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Final diagnosis

Chronic active EBV infection with progression
to more aggressive disease overlapping
extranodal NK/T cell lymphoma, Nasal Type.

ly at this time.
V-DNA was higher than normal.

23

Hud L -ARER
FLXF pumums

Hwh - ARER
FaRF HumuER

Qf b d-ARER
 baxst musumn

Pathological states of EBV positive T/NK cell lymphoprelipheration disorders (LPD)

Category Al Polymorphic LPD composed of T-cells
(CD8 > CD4) or NK-cells and rare B-cells
without clonal proliferation of EBV-infected cells
infecti menecnucleosis-like pattern).

Category A2 Polymorphic LPD with clonal proliferation of
EBV-infected cells.

Category A3 Monomorphic LPD (either peripheral T-cell
lymphoma or NK-cell lymphoma/leukemia) with
clonal proliferation of EBV-infected cells.

Category B Fulminant form; monomorphic LPD (peripheral
T-cell lymphoma) with clonal proliferation of
EBV-infected cells.

Calegories A1-A3 are associated with severe chronic active EBV infec-
tion. Category B is a fulminant form immediately after the primary EBV
~ infection, or fulminant one with immediate transformation in the course of
 GAEBV, which could not detected clinically.
- 3 3

Ohshima K,et al. Pathol Int, 2008
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- Categories A :
A1 (polymorphic/ polyclonal)
A2 (polymorphic/monoclonal )
A3 ( monomorphic/monoclonal )
*possibly constitute a continuous spectrum and all these

kinds of states are equivalent to CAEBV

Ohshima k ,et al. Pathol Int, 2008

T/NK-CAEBV diagnositic criteria

4 >3 months, recurrent disease with severe symptom
-fever
-hepatosplenomegaly

@ Antibody titer of serum EBV increased
-Anti-VCA-1gG25120, Anti-EA-IgG2640 or Anti-EBNA<2
-and/or EBV copy number increase (2102.5mg)

#The number of T/NK cells with EBER positivity increased .

4 Histological evidence of major organ involvement
-interstitial pneumonia
-reduced bone marrow hematopoietic cells
-hymenatitis
-lymphadenitis
i h itis or

. ®Other disease, such as | and other i

" were excluded.

&5, Bk E-ARER
N\

FlKF pBLER
EBV+T/NK-LPD NK/T

Onset: Systematic Onset: local

+ A1: polymorphic + polyclonal = hyperplasia
* A2: polymorphic + monoclonal =boderline

* A3: phic+ lonal = | atypia+(clonal +/-)= neoplasm

| Xiaoge Zhou, et al. B EI: 44 &, 2016
2 8

18

& B i -ARER
Pl K L BLES

Category B Category A3 i
Monoclonal Leukemia/
(malignant transformation) Lymphoma
e EBV-
Monoclonal/ Category A2 | T/NKLPD
Oligoclonal Chronic j

Polyclonal Category Al J

Smoldering

Clinical state (Time)

Clinical states and clonality of EBV-associated T/natural killer-cell lymphoproliferative
disorder (EBV-T/NK LPD).

»

’ Ohshima k ,et al. Pathol Int, 2008

¥ BwhE-ARER
FhKF MUBLER

EBV (+) T/NK cell LPD:
-May constitute a continuous spectrum, which including
reactive lymphoid hyperplasia. borderline, neoplasm.

* clinical information is needed.

lymphoid LPD neoplasm
hyperplasia

The relation ship of EBV+LPD and neoplasm

Xiaoge Zhou, et al. AR AL, 2016

Overall survival of patients with EBV-associated T/NK cell \‘r g::?;:ﬁil;'
F i) k|

Ohshima k et a. Pathol Int, 2008

0 20 40 60 80 100 120 140 160
Months

high mortality and high morbidity

Treatment of this case (2019.09.18)

@ P+Gemox (Peimendase, gemcitabine, oxaliplatin ) regimens for 6 courses
@the mass of nasal cavity became smaller
@CT : Partial response (PR)
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i PR Joint CSHP and SH Workshop 2019

Session One

Sophie Song, MD PhD

Dept. of Pathology and Laboratory Medicine
UCLA Medical Center
Los Angeles, CA, USA

Clinical Presentation

70 year-old male with systemic lymphadenopathy for two years
No other symptoms
No significant laboratory abnormalities

Previous LN biopsies performed at outside institutions have been
non-diagnostic

E The most recent LN excision is sent to UCLA for consultation

Specimen

E Excisional biopsy of left axillary lymph nodes

(performed at the OSH and sent to us for consultation)

20




intrafollicular plasmacytosis
in sheets

2

43

b2

10
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EBV-EBER(IS

16

Follow-up

E Result of serum IgG4 became available in June 2019,
and it is 185 mg/dL (normal 135 mg/dL)

17 18
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Summary of LN Findings

Preserved architecture with significant expansion

Marked follicular hyperplasia

Variable interfollicular expansion with mixed cell types

Perifollicular and interfollicular granulomata

Sheets of IgG 4 plasma cells inter- and intrafollicular; appear kappa-
restricted in very focal intrafollicular areas

Variable EBV-EBER positivity; appears more in areas of granulomata

Proposed Diagnosis

IgG4-related lymphadenopathy, EBV-positive

Panel Diagnosis

IgG4-related lymphadenopathy, EBV-positive

19 20
IgG4-Related Lymphadenopathy
IgG4-Related Lymphadenopathy
Histological type Distribution of LAD
E 80% of extranodal IgG4-RD loChgplasmatcel
E Localized or systemic LAD without constitutional symptoms I Multicentric Castleman disease-like Interfollicular Systemic
Il Reactive follicular hyperplasia-like Interfollicular Localized
E Appear before, concurrent with, or after dx of extranodal lgG4-RD . .
11l Interfollicular expansion & immunoblastosis Interfollicular Systemic
E 1gG4 plasma cells = 100 per HPF, and 1gG4/1gG ratio = 40% IV PTGC-type Intragerminal center Localized/Systemic
E Lack of storiform fibrosis in most types; absent obliterative phlebitis in all W e ST B AR LS nselicay Lecaized
(Adopted from Sato Y, Yoshino T, Int J Rheumatol 2012)
21 22
Pathway for EBV Reactivation-Induced Ig Production
EBV and IgG4-Related Lymphadenopathy
newly infected EBV
@ IgM
\@/L B-cell activation
Diagnosis No. of Cases | EBV-EBER(ish)+
naive B-cell
IgG4-related LAD 31 18 (58%)
- Plasma cell
extranodal IgG4-RD 24 5 (21%) (P = 0.006) differentiation
other reactive LNs 22 4 (18.1%) (similar age; P = 0.002) — %
C>Q reactivation
JAITL 10 (significantly fewer 1gG4; P < 0.001)] CRN Class-switched (subtype-changed)
9 Y ERS ) EBV viion @ )‘ Ig Ig including 1gG4
(Takeuchi M et al., Am J Surg Pathol 2014) (Adopted with modification from Nagata K et al., Viral Immunol 2018)
23 24
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Diagnostic Pitfalls and Overlaps
with EBV+ B-Cell and other LPDs

Histology of IgG4-related LAD Mimics

Multicentric Castleman disease-like MCD, other immune-mediated conditions, and
hyper IL-6 syndrome

Reactive follicular hyperplasia-like FL
Interfollicular expansion & immunoblastosis EBV-positive DLBCL, NOS; AITL
PTGC-type and perifollicular granuloma NLPHL, FL

Sheets of plasma cells Plasma cell neoplasm, and
B-cell lymphoma with plasmacytic differentiation

Acknowledgement

E Dr. Robert Veve, referring pathologist

Medical Laboratory Services Medical Group, INC.
Murrieta, CA 92562, USA

E Dr. Ramesh Kumar, hematologist/oncologist

The Oncology Institute of Hope and Innovation
Murrieta, CA 92562, USA
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Chronic Active EBV infection with hemophagocytic
lymphohistiocytosis and progression to

Aggressive NK Cell Leukemia

Li-min Gao?, Sha Zhao?, Zi-Hang Chen?, Qiang Li2, Wei-Ping Liu®

1. West china hospital of SiChuan university
2. West china second university hospital
2019-10

o 24

i,

Clinical History:

A 7-year-old boy had recurrent fever and mosquito bite allergy for about 3 months
1 year ago.

Recurrent fever occurred for 2 month before he admitted to hospital without
obvious inducement, the highest temperature was 39°C.

The left cervical lymph node enlargement and was 1.2 cm in diameter. The liver
extends below the costal margin 6cm and the spleen extends below the costal
margin 4cm.

Excision biopsy of the left cervical lymph node was performed in 2017-08-08.

4 monthes later, the patient had fever again and peripherial blood separated
lymphcytes smear was performed in 2017-12-28.

Laboratory examination:

1 WBC: 1.2x10%/L, HGB: 68g/L, PLT: 15x10%/L. ANC: 0.03x109/L.
1 NK cell activity: 15.82% (Normal: 28%-36%).

1 Soluble CD25 > 44000pg/ml (Normal <6400 pg/ml).

1 CD163: 2249ng/ml (Normal: 88-902pg/ml).

1 Ferritin: 1471.3ng/ml (Normal: 7~140ng/ml).

1 EBV-DNA loading: 2.34x10% (Normal <400 copies/ml).

The left cervical lymp

b
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HEX 200

The left cervical lymph node 2017-08-08

The left cervical lymph node 2017-08-08

The left cervical lymph node 2017-08-08

TCRy/PCR IgH/PCR

10

Peripherial blood separated lymphcytes smear

2017-12-28

Peripheri,

al blood
A I. ™,

separated lymphcytes smear 2017-12-28 ""
1 17 A ey
AN o
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Peripherial blood separated lymphcytes smear 2017-12-28

Granzyme B

EBERL/2-ISH

Cytogenetics:

UNC13D gene heterozygous mutation was detected in the patient and patient: father.

+ UNC13D is a gene associated with familial hemophagocytic lymphohistiocytosis (FHLH).

13

14

Proposed Diagnosis:

The left cervical lymph node:
Chronic active EBV infection of T-and NK cell type with hemophagocytic lymphohistiocytosis.
(2017-08-08)

Peripherial blood separated lymphcytes:
Aggressive natural killer cell leukemia. (2017-12-28)

Follow up:

The patient received allogeneic hematopoietic stem cell transplantation in

December 2017 and is in good condition.

15

16

Time axis of disease development and outcome

6 May 2016 8July. 2017 25 Sep. 2017 27 Dec.2017 10 June 2019
Rash Recurrent fever Normal Fever Normal
Mosquito bite allergy | LN enlargement
Recurrent fever Hepatosplenomegaly

cl allo - HSCT )

EBV-DNA: 1.21X10°

CD4=20.8%] EBV-DNA: EBV-DNA:312 EBV-EA () EBV-DNA<400
CD8=10.8%] 2.34X10¢ EBV-VCA-IgM(-) | EBV-VCA-IlgM(-)
CD4:CD8=1.9 | EBV-VCA-IgM(-) EBV-VCA-IgG(+) CD4=26.8%
NK cell=60.1%1 CD4=38.8% EBNA(+) CD8=30.1%
CD8=20.8% CD4:CD8=0.9
Do CD4=5.3% =6.99
CD4:CD8=1.9 e NK cell=6.9%1

NKcell=245% | Cpacpget 1

NK cell=89.4%1

CAEBV&HLH ANKL

Interesting Feature(s) of Submitted Case:

1. This is arare case of aggressive NK cell leukemia in a child.

2. This case had showed the process of Chronic active EBV infection of T-and
NK cell type with hemophagocytic lymphohistiocytosis progressing to
aggressive NK cell leukemia.

3. This is arare case of aggressive NK cell leukemia cured by allogeneic stem
cell transplantation

17

18
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1. Chronic active EBV infection (CAEBV) of T-cell or NK-cell type
(CAEBV-T/NK):

CAEBV-T/NK is a systemic EBV-positive polyclonal, oligoclonal, or monoclonal
lymphoproliferative disorder.

CAEBV-T/NK shows varying degrees of clinical severity depending on the host
immune response and the EBV viral load.

Hemophagocytic Syndrome occur in 24% of CAEBV-T/NK cases.

CAEBV-T/NK progress to ENKTL or ANKL occurs in 16% of cases.

WHO Classification of Tumours of Haematopoietic and Lymphoid Tissues (2017

4

2. Different Features of localized versus systemic chronic active EBV infection.

Localized CAEBV:

v
Hydroa vacciniforme-like
lymphoproliferative disorder.

Severe mosquito bite allergy.

Systemic CAEBV:

Fever, hepatosplenomegaly, and lymphadenopathy, with or without
cutaneous manifestations diseases.

WHO Classification of Tumours of Haematopoietic and Lymphoid Tissues (2017

19

20

3. Hemaophagocytic Lymphohistiocytosis (HLH)

Diagnostic Criteria of HLH

Fever (peak of >38.5° C for > 7 days)
(spleen palpable > 3 cm below costal margin)
Cytopenia involving > 2 cell lines (Hb < 9 g/dL, absolute neutrophil count <
100/pL, platelets < 100,000/pL)
(fasting > 2.0 mmol/L or > 3 standard
deviations more than normal value for age) or hypofibrinogenemia (fibrinogen <
1.5 g/L or > 3 SD less than normal value for age)

Hemophagocytosis (in biopsy samples of bone marrow, spleen, or lymph nodes)

Low or absent natural killer cell activity

Serum ferritin > 500 pg/L

Elevated soluble i in-2 (CD25) levels (>2400 U/mL or very high for age)
Hemophagocytic lymphohistiocytosis can be diagnosed if there is a mutation in a known causative

gene or if at least 5 of 8 diagnostic criteria are met
+ The orange label is the diagnostic criteria that the case meets.

3. Familial Hemaophagocytic Lymphohistiocytosis (FHL)

« FHL caused by an underlying genetic defect in infants

Familial HLH subtypes and associated gene defects

HLH Subtype | Genetic defect | Protein function

FHL1 9g21.3-locus 6 | unknown

FHL2 PFRI pore forming cytolytic protein
FHL3 UNCI3D secretion of eytolytic granules
FHL4 STxit intrace]lular vesicle transport
FHLS (UNCI8B) | membrane fusion

+ All of these genes encode proteins involved in intracellular vesicle trafficking,

and their mutations lead to defective cytotoxicity

Zuzana T et al. Intensive Care Med. 2016. 30(7): 401-412.

21
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4. Aggressive Natural killer cell leukemia (ANKL) :

+ The median onset age of ANKL is 40 years and is rare in children.

WHO Classfcation o Tumours of Haematopoiec and Lymphaid Tissues (2017

«+ This patient recovered after allogeneic hematopoietic stem cell transplantation.

ORIGINAL ARTICLE (m d Surg Paihl 201640836 545)

Clinicopathologic Characterization of Aggressive Natural
Killer Cell Leukemia Involving Different Tissue Sites
a0, PhiY® Sha Zian PA Wei-Ping Lix MIL® Won Yan Zhang PR Gan- D1 £4 PAD*
: 55 N Zhou Hu PO A7 Wi . Cia, P [
- Qing Voo PN and S

LEN

e W o Wang, MDY

Com Kigik. PR Nioo-24
Wan- Sy Ding, PRD® Jia-f Yo

+  The median age of onset was 35 years. The median survival time was 43 days

+ 35 cases of ANKL were reported by the Department of Pathology, West China Hospital.

Conclusion

HLH

\

T/ NK CELL —_ CAEBV-T/NK ——  ANKL/ENKTL

FHL genetic defection FHL genetic defection
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Conclusion

T/ NK CELL

FHL genetic defection

—

HLH

CAEBV-T/NK

FHL genetic defection

—

ANKL/ ENKTL

Thanks For Your Attention

Fory |
N -
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Hydroa Vacciniforme-Like
NEWE Lymphoproliferative

Submitters: Yasodha Natkunam and Atif Saleem

Authors: Gillian Heinecke, MD, Sebastian
Fernandez-Pol MD, PhD, P. Mayan, MD, K.
Martinez, MD, Mauricio Siliezar, MD, Sandra
Delgado Perez, MD, Kerri E Rieger, MD, PhD

History

8 year old Guatemalan boy of Mayan descent presented with
progressive ulcerated papulonodules

« Involved his face, upper and lower extremities, chest,
upper back and occasionally his abdomen

« Initially started on his scalp 4 years earlier and had
gradually worsened with time

« He also complained of facial swelling and fevers

« No other systemic symptoms

« His parents are farmers, patient often helped out on the
farm

Stanford
MEDICINE

Physical Exam Findings

» Erythematous plaques with central ulceration and
necrotic crust as well as peripheral atrophic
scarring on predominantly sun exposed skin

» Few papules and plaques on his trunk
* Marked facial edema
Scattered pitted scars on face

Stanford
MEDICINE

@ Stanford

MEDICINE

@ Stanford

MEDICINE

@ Stanford

MEDICINE
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g Stanford

MEDICINE

@ Stanford

MEDICINE

Diagnosis

Hydroa Vacciniforme-Like
Lymphoproliferative Disorder

Stanford
MEDICINE

Eev]
Stanford
MEDICINE
9

10

Histopathology
Differential

TABLE 3. Comparative Analyss of HV-LPD, Systemic EBVATCL of Chikdhood, SPTCL, GOTCL, and Extranodal NK/TCL, Nasal Type

Systemic EBVATCL
HV-LPD of Childhood SsPTCL GoTcL NKITCL
Ape of patients Pedintric Pedintric; some adults Adult; some Adult Adult
Ethnicity Aslans, parts of Central  Asians, purts of Central  No ethnic or No ethnic or  Asians, parts of Central
nd South America and South America  reglonal preference regional preference  and South America

Sun-related 8 No No No

EBV positivity Yen o No No Yes

CD36 exprossion Yes, often Yes, often No No Yes

WY indicaten
il SITCL maberua

TTCL garmma defia Tl lymphoma: HV-LPD, byvron vaccinslorme ke lymphopeotifeeative disorder; NK, matural
panicutin ke 1-cell ympioma; TCL. Tooal lympbora.

Sundram U. Adv Anat Pathol. 2019 Mar;26(2):93-113.

Stanford
MEDICINE

Lymphoproliferative Disorder (HV-LPD)

Previously categorized as hydroa vacciniforme and hydroa vaccinforme-like
lymphoma

Most cases occur in children and adolescents from Asia and Native Americans from
Mexico, Central and South America

Mean age of diagnosis is 8 years old, male predominance (2.3:1)

Eruption usually starts minutes to hours after sun exposure

Can have eye and oral involvement

Facial edema tends to occur in more severe cases

Systemic symptoms such as hepatosplenomegaly, lymphadenopathy, fever and
weight loss can occur

Hydroa Vacciniforme-Like

2016 revised 4t edition of WHO both groups now classified
as HV-LPD
A chronic active EBV infection

Frank extracutaneous lymphoma classified as Systemic

EBV+ T cell lymphoma of childhood atEaDI}E(m

11

12
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Chronic Active EBV Infection of T- and NK-Cell Hydroa Vacciniforme-Like

Type, Systemic Form Lymphoproliferative Disorder (HV-LPD)
» Approximately 50% present with infectious « Prognosis:
mononucleosis-like iliness, with accompanying — Can have an aggressive course with fatal outcome,
symptoms: especially in Latin American patients

« Skin rash (26%)

« Severe mosquito bite allergy (33%) *  Management.

. . — Sun avoidance and sun protection
« Erythema, bullae, ulcers, necrosis, scarring — Chemotherapy effects can be transient

* Hydroa vaccinif_orme-like e_ruptions (10%) — Immunomodulating agents such as prednisone,
- Papulovesicular eruption in sun-exposed cKcIosporine, hydroquinone, and thalidomide have also
areas->ulceration/scarring shown temporary improvement

Stanford Stanford
MEDICINE MEDICINE

13 14

Clinical Course
Presentation and Clinical Course in Central
American vs. East Asian Populations

Workup found hepatic steatosis — no other

» Periorbital and perioral edema prominent in Latin systemic involvement

American populations compared to East Asia
« Latin American cases demonstrate increased cellular Started initially on prednisone, acyclovir and
pleomorphism and Ki-67 proliferation index dicloxacillin
microscopically
» Majority of Latin American cases did not survive

compared to a majority of East Asian cases which did + Now with marked improvement in
survive ulcerations, facial swelling and fevers

Vincristine added given persistent symptoms ‘

Liu Y et al. JAAD. 2019 Jan 14.

Stanford @ Stanford
MEDICINE MEDICINE
15 16
Conclusion
References
1. GruAA, Jaffe ES. Cutaneous EBV-related Igmphoprollferatlve disorders.
2 gﬁnmcwalrbr:a ncﬁta\;r';lgguzso&;rﬁ]gf'?op‘:(()h)feratlve Disorders: What's New in the
* In2016 revised 4th edition of WHO — Hydroa " Revised 4th Edition of the World Health Organization (WHO) Classmcatlo
vacciniforme and hydroa vacciniforme like of Lymphoid Neoplasms. Adv Anat Pathol. 2019 Mar;26(2):93-113
3. LiuY, MaC, Wang G, Wang L. Hydroa vacciniforme-like
lymphoma are now HV-LPD ymphoprolierative disorder: CIing:gfgéhogaegzig(sfg??}/o%failfases. JAm
: : : . cad Dermatol an ii: - -7.
« Patients from Asia and Native Americans from 4. Levoska MA, Cohen JI, Manolpl et al. Recurrent scarring papulovesicular
Mexico, Central and South America more likely tg gegi%nhsﬂonfg(g)eeg gssefzskm in & 22-year-old man. J Am Acad Dermatol.
- ar;
nave severe disease 5 Dl Marines L R Gy Nag Ll rtos vaceiomei
+ Immunomodulating agents as well ag AoV, Rremie ymntoma, Hiate 3073 Bards ASUEs 10110
6. Swerdlow SH, C E, H NL, Jaffe ES, Pileri SA, St H, Thiel
Chemotherapy can be used for treatment én(/jer WVHO ClaaslrsTll |gat|on gp"ls’umourg1 gf Haerr%gtril)pmetlc grqd Lym;Jeh?)lc
ssues (Rewsed 4th edmon) IARC Ly n 017
7. Ma dg % droa_ vacciniforme-likg
Iymphoprollferatlve dlsor er: Cllnlcopat 0|O%IC study of 41 cases. Journal
of the American Academy of Dermatology. 2
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A case of MTX-associated EBV+ B-cell LPD
with rapidly lethal clinical course,
challenging differential diagnosis of
EBV+ mucocutaneous ulcer

Yuta Tsuyuki, Eri Ishikawa, Taishi Takahara,
Akira Satou, Shigeo Nakamura

Department of pathology and Laboratory Medicine,
Nagoya University Hospital, Nagoya, Japan

Initial presentation

WA 75-year-old woman who had a past medical
history of rheumatoid arthritis.

mShe was treated with an administration of
methotrexate for six years.

mShe presented with gingival swelling, the biopsy of
which was done for the diagnosis.
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Diagnosis (biopsy)
|

EBV+ diffuse large B-cell lymphoma (DLBCL)

(preferred diagnosis of EBV+ mucocutaneous ulcer

with large cell predominant areas)

Disease course
B |

m1 month after biopsy, the patient was admitted

to our hospital because of leukopenia and renal
dysfunction.

HRespiratory function and general condition
rapidly deteriorated in the clinical course.

mShe died 6 days after admission.

CT scan (at the time of admission)
|

Blood test (at the time of admission)
|

BUN 84.9 mg/di

WBC 800 /mm3
RBC 3.54x106 /mm? Creatinine  2.28 g/di
Hemoglobin 10.2 g/di AST 96 u/
Hemoglobin 31.8% ALT 56 u/
Platelet 122x103 /mm? LDH 363 v/l

ALP 42.7 ul

Total protein 5.5 g/di
y-GTP 140 /1

Albumin 2.8 g/dl

Glucose 132 mg/di Amylase 98 u/I

34

9 10
HE (Lymph node, Low-magnification) 3
Autopsy
——
mUIcerative lesion in mandibular gingiva to buccal mucosa
HlLymphadenopathy
(cervical, parabronchial, mesenteric lymph node)
11 12
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Diagnosis (Autopsy)

EBV+ diffuse large B-cell lymphoma

(MTX-associated EBV+ B-cell lymphoproliferative disorder,

monomorphous subtype,

masqueraded with EBV+ MCU-like lesion in the process)

18
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EBV-positive mucocutaneous ulcer
(EBV+ MCU)

mQccurs in patients with various forms of
immunosuppression.

HmResponds to reduction of immunosuppressive therapy,
often resulting in spontaneous regression.

mSome cases resemble diffuse large B cell lymphoma.

WHO Classification of Tumours of Haematopoietic
and Lymphoid Tissues, 4th ed. (2017)

PD-L1 (Programmed cell death ligand 1) R—.".: AN
-8 -y : oy Nl L - T

19

Conclusion

WThe present case rapidly progressed into a systemic
disease as contrasted with ordinal EBV+ MCU
patients.

mNeoplastic PD-L1 expression on tumor cells was well
documented in EBV+ DLBCL of young patients,
featured by a node-base disease with favorable
clinical course, by Nicolae et al. (Elaine S. Jaffe’s
group), suggesting an immune evasion in the
pathogenesis.

Nicolae et al. Blood 2015;126(7):863-872

Conclusion (continued)

mOur case lacked this neoplastic PD-L1 expression,
indicating an immunodeficiency in the host.

EMuch attention should be requested on the
diagnostic approach for EBV+ DLBCL and related
diseases (localized vs. systemic; and immune evasion
vs. immunodeficiency associated)

21
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munoblastic T cell ymphoma
vere, generalized cutaneous
ement and EBV infection

Wen-Qing Yao, Sha Zhao, Wei-Ping Liu ‘

Department of Pathology, West China Hospital,
Sichuan University

=

Clinical History

* 64 years old male

* CC: right leg swelling and erythematous
subcutaneous nodules on trunk and
limbs for 3 months.

* Painless nodules, no fever

 PE: painless subcutaneous nodular
ranging from 1 to 2 cm in diameter.

« Circulating EBV DNA:
1.05x10* copies/ml
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CD2
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TCR clonal analysis:
clonal TRG rearrangement

| z
| I -1
1l deid LI how L |

TRG tube A TRG tube B

9 10
. . . .
Diagnosis West China Hospital
. Lot?al hospital: panniculitis-like Lab test:
lesion
« Pathological consultation: rems — [resits ] peterence |
EBV associated lymphoproliferative LDH 1681U/L 110-220
disorders, atypical lymphoid Circulating EBVDNA  2.23%10° copies/m| _ Negative
hyperplasia (ALH) B2 microgobuln | 324 mg/L 070180
« Differential diagnosis including:
* Extranodal NK/T cell lymphoma, nasal PET/CT:
type « generalized lymphadenopathy:
*  Systemic EBV-positive T-cell max 3.4cmx2.6cm, max SUV
lymphoma of childhood 8.34
CIonaliiG *  Systemic chronic active EBV infection .
of T/NK type * multiple subcutaneous
LN bi e | nodules: max 1.5cmx1.5cm,
iopsy is highly recommended! max SUV 4.86
« right leg swelling
11 12
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Inguinal lymph node bipsy
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LN: molecular analysis LN: pathological diagnosis

Clonal TRG rearrangement IDH2: AGG>ACG, ¢.G515C, p.R172T

E ) EE—y

YRRV
RG tube A RHOA: GGA>GTA, ¢.G50T, p.G17V

E R R R R )

IERRRRARARARR AR IR R RN RRRRRRRAAN]

.y

TRG tube B

19 20

Subcutaneous nodule biopsy

. NS B

21

N T e Subcutaneous
e nodule: IHC

CD20

4
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Subcutaneous nodule: IHC

le: EBERAISH

=
3

Subcutaneous nodule: FCM

CcD2 CD5 cp7 CcD4 cD8

_ TCRMFES

Subcutaneous nodule: molecular Analysis

Clonal TRG rearrangement IDH2: wild type

| L
r% RHOA: wild type
:-‘\
|
... . ‘uLl. it
TRG tube B

27

28

TCR rearrangement analysis comparison

15t skin biopsy

LN biopsy

2"d skin biopsy

Pathological diagnosis
[ [ maiegsin | subcuiancousmodue | ingunalin |

67 M, generalized lymphadenopathy & skin lesion
Clinical manifestation Elevated circulating EBV-DNA and B-2 macroglobulin
PET/CT: generalized lymphadenopathy, skin lesion and leg swelling

Hypervascularity v v v
Arborization vessel v v 4
Complex background v v v
Cluster of clear cells v v v
Proliferation pattern mixed T&B cell proliferation T predominant

Clear cells: CD20-, CD3+, CD4+, CD8+

L W, @ CD10-, BCL6+, PD1-, CXCL13+

CD3-, CD2+, CD5+,CD7+,
FcMm (R CD4+,CD8-, TCRaB+, CD10-, PDL+
EBER-ISH multi-positive signal Scattered positivity

TRG clonal analysis clonal rearrangement of the same length

IDH2/RHOA NA Wild type Mutated

AITL with cutaneous involvement and EBV infection

29

30
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Conclusion

Cutaneous involvement of AITL is seen in half of AITL patients, but
severe and generalized skin lesion like leg swelling, subcutaneous
nodules is rare, which may lead to misdiagnosis and/or

missdiagnosis.

Numerus EBER+ signals and plasma cells and plasmacytoid cells

infiltration could be a clue for the presence of AITL.
Skin lesion showed more EBER+ signals than lymph node.

LN biopsy is highly recommended for patients with
lymphadenopathy for a final diagnosis of AITL

31
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Disclosures

Angioimmunoblastic T-cell Lymphoma with EBV+ Large B-
cell Lymphoproliferative Disorder

» Advisory Board/Consultant
Molecular Characterization of a Patient Derived Xenograft Model - Seattle Genetics, Jazz Pharmaceuticals, Celgene

Session 2: Case 7 (1455401 « Research Support
- Abbvie, Eli Lilly, Celler;
Xiaoxian Zhao, PhD, Juraj Bodo, PhD and Eric D. Hsi, MD,

Dept. of Laboratory Medicine

Cleveland Clinic
Cleveland, OH

Clinical History Cervical LN Biopsy

A 53-year-old woman presented with fatigue, dyspnia, cervical and inguinal
lymphadenopathy, and macular skin rash over face and chest.

Computed tomography: diffuse lymphadenopathy in the neck, chest, mesentery,
periaortic region, and pelvis. 4 3
Laboratory studies showed: 3 3 5 )

CBC: Hgb 10.1 g/dL, MCV 98.7, WBC 20.42 x 10%L, PLT 209 x 109/L
Differential: PMN 75, Lymph 13, Mono 7, Eo 2, Baso 1, Meta 2
Lactate Dehydrogenase: Elevated (326 U/L)

An axillary LN was biopsied and a diagnosis of AITL was rendered. EBER in situ
hybridization was negative.

Treatment: 6 cycles of CHOEP followed by ASCT 9 months after initial diagnosis.
She developed progressive fatigue and arthralgias. PET-CT scan showed new
cervical, thoracic, abdominal and pelvic lymphadenopathy.

A cervical LN was biopsied to confirm relapse.
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CD319/SLAMF7

CD20 5 EBER

Focal sheets of large CD20+ B-cells, EBV+

Patient-Derived Xenograft (PDX) mouse model of AITL

Fresh lymphoma tissue

|

m Day 41: Mouse was sacrificed due to continuous
weight loss. Splenomegaly was present.

Intravenous injection

Normal NSG mouse mouse

spleen pleen

Monitor of engraftment with mouse blood
via flow cytometry



Engraftment of human primary AITL cells in NSG
mouse
BM Spleen

i.

W e
i Perch

foate 3719

10 ;
107 10” 10° 10° 10
cDZ ATC

Sorting of primary AITL cell engrafted mouse spleen cells (P1)

AITL mouse spleen cells (P1)

45



“| Primary AITL sample

T-cells shown to be monoclonal by BIOMED2 PCR

Tonsil polyclonal control

AITL T-cell specific gene mutants (WES of Sorted T-cells)

Gene Mutation Amino acid change Mutation Amino acid change|
nonsynonymous SNV
nonsynonymous SNV
nonsynonymous SNV
nonsynonymous SNV
nonsynonymous SNV
nonsynonymous SNV
RS11H nonsynonymous SNV
nonsynonymous SNV
stopgain

nonsyronymous
ABI3BP SNV T506A
nonsynonymous
crstis ey pesan
CLSTN3 exon8:c.1323+1G>A
nonsyronymous
COL4AS SNV R788H
nonsyronymous
DHX40 SNV
nonsynonymous
F11 SNV G344R
Fxoss | Monsyommous natss
sopgain
ronsynonymous SNV
nonsynonymous SNV
nonsynonymous SNV
nonsynonymous SNV
nonsynonymous SNV

FNDC1**  frameshift deletion P1138fs
nonsynonymous

GOTILL o F211
nonsynonymous

JAKMIPL = R121C

MaGizw  MonSyRorymous T7631

MapKeipy  OnSyIOTymous — 2 ZNF440 _frameshift deletion

MGAT4C  Momsynonymous.
PAGRs  Monsymommaus

PeDHEIy | MOTSYTONmOUS

In vivo AITL PDX model trials

Spleen cells from second passage of the AITL engrafted mouse were injected to NSG mice.
Mice were randomly assigned to six groups with 8 mice per group. After engraftment in
peripheral blood was detectable, treatment was started. The groups were:

1) Vehicle control

2) Intraperitoneal injection of elotuzumab at dosing of 5 mg/kg, three times a week for three
weeks

3) Intraperitoneal injection of romidepsin with dosing of 1 mg/kg, 3 times a week and continue
during the study

4) One time intravenous injection of rituxan at dosing of 20 mg/kg;
5) Romidepsin plus elotuzumab
6) Rituxan plus elotuzumab

All mice were ear tagged and monitored individually throughout the studies. The Cox's F test in
the Kaplan-Meier surviving analysis for two groups was used. P value of < 0.05 was
considered significant.

46

Engrafted B-cells shown to be monoclonal by BIOMED2 PCR

s Primary AITL sample

w

AITL EBV+ B-cell specific gene mutants (WES of Sorted B-cells)

Gene Mutation Amino acid change

CHIBL1* nonsynonymous SNV 166F
CLASPL nonsynonymous SNV R277W
NLRPS nonsynonymous SNV L985M
PSAPLL nonsynonymous SNV D4SON
RAG2** stopgain G221X
REV1 nonsynonymous SNV R852G
SNED1 nonsynonymous SNV G361D
TEX15 nonsynonymous SNV N2206K

TRIMLL nonsynonymous SNV P433L

rvival curves of AITL PDX mice (A) and Morphological features of
mice spleens and kidneys (B)

Cumulstive Proportion Survidng (Kaplan-Meier)
o Compiets + Censored

alrurumn
rov dapsir
e
mirn

Cumudatie Progericn SUvNing

Day
P <0.05: 1) all treatment groups, except romidep:
2) combination groups g




Conclusions Conclusion

* WES identified 32 mutated genes in engrafted T cells including

* Angioimmunoblastic T-cell ymphoma may develop EBV+ RHOA G17A, TET2, VAV1 and STATS,

lymphoproliferative disorders during the course of disease, even

if the diagnostic biopsy is EBV-negative

We show an incipient EBV+ large B-cell lymphoma, the clonal

nature was clarified during in vivo expansion and whole exome

sequencing. : _ . .

- The mutational profiles of the T-cell and B-cell ymphomas . Thls_ model was used in the evaluation of agents targetl_ng both
are distinct. malignant T cells and B cells and demonstrated the efficacy of

A patient derived xenograft (PDX) NSG mouse model of AITL elotuzumab and rituximab combination in AITL with an EBV+ B-
was established with coexisting of T and B cells proliferations. cell lymphoma.

* This is the first molecular characterization of AITL tumor cells and
associated EBV+ B cells in the context of a PDX model.

Angioimmunoblastic T-cell Lymphoma (AIT!
Discussion

* Overview of AITL, EBV+ lymphomas in AITL, and t : A lymphoma derived from Tfh cells

Presents in middle age to elderly adults (M>F)

- 15-30% of noncutaneous T-cell ymphomas

- Generalized lymphadenopathy with frequent involvement of BM, Skin,
Liver and Spleen

- Systemic symptoms

Polyclonal hypergammaglobulinemia, hemolytic anemia with cold

agglutinins, rhuematoid factor and anti smooth muscle antibodies,

immunodeficiency with EBV reactivation

AITL — Pathology A, ) AITL

Small to medium sized cells with clear 3 + Immunophenotype: Tfh

cytoplasm, admixed Eos, PCs, Histiocytes - { - CD3, CD4, +/- pan-T-cell markers

- May be located perinodal areas, form clusters CD10, BCL6, CXCL13, PD1, ICOS
near HEVs, or around reactive follicles b s B-immunoblasts and RS-like cells often

- Increased vascularity . R +  EBV+in cases with RS-like cells

Histological Patterns - FDC proliferations seen with CD21 or CD23 staining

Pattern 1: Limited involvement with reactive Genetics
GCs and little/no expansion of FDCs i - TCR rearranged: >90%; IGH rearrangements: 25-30% of cases,
Pattern 2: Extensive involvement with associated with presence of EBV+ B-cells

regressed GCs, expansion of FDCs Mutations/Fusions

Pattern 3: Diffuse involvement, no GCs, 5 *  Epigenetics: TET2 (~80%), DNMT3A (~ 30%), IDH2 R172(~ 30%)
expansion of FDCs Y RHOA G17V (60-70%) — associated with classical pathology features
Signaling: CD28, PLCG1, FYN (5-10%)

Multiple patterns can coexist and change at CTLA4-CD28 (not specific), ITK-SYK (Follicular PTCL)

relapse

Attygale et al AJSP 2007
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EBV LPDs in AITL IMMUNOBLASTIC LYMPHADENOPATHY

Briarar N. Naruwans, un® Hixny Rapparort, wp,” Epcar M. Mosax, un,t
Gemassiwos A, Passasis, wn,b axo Hun Ki, uo.

Long known that AlL
could manifest with 2 e it

iy a0 16 puicn Fohe'h revealed, in addition 10 angio-im-
erpreted us

lymphoma of other
histologies

difiered greatly, however, with 1
2 predaiicne o chcmatbergy, o btk
©.

T o7 s i ol ol o s v (5
o o iy i re v chemtborsgy 9 < Do) T the AILD

e o ety (5 G b 2 o o wesehd i
prednisone (p = 0.31).
CGimr 41:578-608, 1978,

EBV LPDs in AITL

Numerous case reports of large B-cell ymphomas or rarely HL
predating, occurring with, or developing after AILT diagnosis
- EBV present in 45% — 88% of cases

Largest longitudinal series
- 161 cases of AITL studied from a lymph node registry
- 21 cases (13%) had a B-cell lymphoma (8 after [3-31 months] and 13
simultaneous)
16 DLBCLs, 2 cHL, 2 LPL, 1 unclassified (CD30+)
EBV present:
6/15 DLBCLS (40%)
2/2 cHL (100%)
1/1 unclassified
0/2 LPLs

Willenbrook K et al Br J Haematol 2007

Attygale A et al Am J Surg Pathol 2007
Hoffman JC et al Hum Pathol 2016

Promise of Targeted Agents

Anti-CD30 directed therapy — brentuximab vedoitin with
cyclophosphamide, doxorubicin, prednisone
- Not histology driven (210% CD30 by IHC)
Phase Il data suggest activty of romidepsin in r/r AITL
(subanalysis of pivotal phase I1)
- ORR for patients with AITL treated with romidepsin was 33% (9/27)
- 6 of 9 responders achieved CR/Cru, 5 were > 1 yr
Molecular profiling may help guide targeted therapy
- Epigenetic mutations as biomarker for HDACi?
Broccoli A et al Hematol Oncol Clin N Am 2017

Horwitz S et al Lancet 2019
Pro B et al Hematol Oncol 2017
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EBV LPD in AITL

EBV identified in AILT in 1990s via DNA
and RNA detection
Localized to B-cells by IHC/ISH
EBV can be found in 80-95% of cases of
AITL
- #cells by EBER varies
9% no cells
% <1 cellimpf
419% 1-10 cells/mpf
% 11-100 cells/mpf
00 cells/mpf

Knecht H et al Br J Haematol 1990
Abruzzo L et al Blood 1993 Wess LM et al Blood 1992

Treatment and Outcom

Frontline therapies vary
Studies show benefit for
anthracycline containing regimens
(CHOP or CHOEP) followed by
ASCT

« 3-5year OS for patients receiving
ASCT 50-60%.

Unfortunately most patients are not

transplant candidates

International T-cell Project: Only 8%

of patients considered for ASCT

COMPLETE registry (“real world”

SlEERE I EERE 402 O Broceoli A Hematol Oncol Clin N Am 2017

Front line recommendations include Carson K et al Cancer 2016
clinical trials Federico M et al J Clin Oncol 2012
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INFECTIOUS AGENT-ASSOCIATED
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Yu Li
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Clinical History

A 43-year-old female presented with progressive enlargement of
the lymph nodes in the left lateral neck, right supraclavicular
region, and the left submaxillary region for more than 20 days.
The diameter of the lymph nodes was 1.0cm-2.5cm, solid,
with moderate hardness and unclear boundaries, without
tenderness, swelling and skin ulceration. No fever, night sweat and
weight loss.

Periphal blood analysis: RBC 5.04x10%%/L, HGB 145g/L, WBC
11.25 x 109L, Neutrophil 79.5%, Lymphocyte 13.2%, PLT 274 x
10%2/L.

Macroscopic examination: Two grey-white mass, large one about
2.8x1.5x1.5 cm3,small one about 2x1.3x1.3 cm? in size, complete
surface envelope, gray-white section, soft and more delicate in
texture.

1
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Immunohistochemistry

Positive: CD21 & CD23: FDC(+), CD20, Bcl-6, Bcl-2,
CD30, C-myc(+)10%, P53(+)10%, Ki-67 about 80%(+).

Negative: CD3, CD10, MUM-1, CD5, CyclinD1, CD68,
EMA, CK, S-100, CD1a.

ISH : EBER + (both follicular areas and DLBCL areas)

Blood EBV-DNA & EBV Ab

EBFREDNAIE (EBV-DI) 1 0416403 EUER  Ch00mH2
EBVE R R 12GH1{4 (EBV EATLG) .21 AUfnl 0-2.00
BV R Iz {4 (EBV EATgH) 0.75 AUfnl 0-3.00

EBVACE IR LaCH{A (EBV VCALgC) + 550,00 Au/nl 0-2.00

BT LA T5m AU/nl 0-3.00
EBVA<ein 7 Lg% (EBV VCATgA) 0.97 A0/nl 0-4.00
BV B IeGin {4 (EBV NAIsG) 1 550.00 A/nl 0-2.00

13

14

it
N N Y

BCR:  IgH (+) <FR2-JH, DH-JH>
Igk (+) <Vk-Jk, Vk-kde+intron-kde>
gL (-)

C-myc/IgH: (-) Bcl-2/IgH: (-) Bcl-6 break: (-)

Proposed diagnosis

(Left submandibular lymph nodes):Non-Hodgkin's lymphoma,
conformed to EBV-positive follicular lymphoma, grade 3A, part

of the region transformed to diffuse large B-cell lymphoma.

*The patients were HIV negative, and there was no clinical

evidence of immunosuppression.

15 16
Panel Diagnosis
DLBCL NOS, FL 3A EBV+
Necrosis
P53 mutation
EBV
17 18
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Mod Pathol 2017 Apr.30 (4): 519-529,

Epstein-Barr virus-positive follicular I h

Abstract

Epstein-Barr virus (EBV)-associated follicular lymphoma is only rarely reported. Herein, we report the largest series

analyzing prevalence and clinicopathologic characteristics of EBV-associated follicular lymphoma ocourring in unselected

cases. Out of 382 analyzed cases, 10 EBV-positive folicular were identified 6%, 95%

confidence interval 1.3-4.0%). All EBV-py folicular showed small RNA-positive lymphoma

celis present in a follicular distribution. Of these, eight aiso had tissue avaiable for testing of expression of latent

membrane protein 1 (LMP1), out of which six (75%) were positive. There was a significant association with grades 3A-38

folioutar lymphoma (P<0.0001) and CD30 expression (P=0.0002). EBV-positive foficular lymphomas were otherwise
and from EBV-negative cases of simiar grade. Nine of the

EBV-positive follicular lymphomas occurred in patients with no known history of immunosuppression, while one patient
had a history of hydroxychioroquine administration for Sjogren's syndrome. The mean age in the EBV-positive and
-negative follicular lymphomas was 56 (range 31-83 years) and 49 years (range 25-92 years), respectively, with no
statistically significant difference. Seven of the patients with EBV-posiive follicular lymphoma had additional biopsies
from different time points available for review, all of which showed progression of disease in the form of progression of
tumor grade. Five of these progressed 1o diffuse large B-cell lymphoma, onb of which had tissue avadable for testing and
was EBV-postive. Our findings suggest that EBV infection may have a role in lymphomagenesis and/or disease
progression in a subset of folicular lymphomas, thereby expanding the spectrum of recognized EBV-associated B-cell
lymphomas.

PMID: 27982024 [Pubmed - MEDLINE]

Arch Pathol Lab Med 2001 Aug;125 (8): 1036-41.

CD30 expression in follicular lymphoma.
Gardner LJ , Polski JM, Evans HL , Perkins SL , Dunphy CH

Abstract

CD30(+) anaplastic large cell lymphomas were originally described as being of T-cell, null cell, and B-cell origin. CD30,
however, is not a specific marker of anaplastic large cell lymphoma and has been found to be expressed in reactive as
well as neoplastic populations as a probable activation marker. In addition, CD30(+) cells have also been described in
both diffuse farge B-cell and follicular lymphomas (FLs), resembling the pattem seen in reactive tonsils and lymph nodes.
We report an index case of FL with CD30 expression, which on initial touch preparations and flow cytometric
immunophenotyping revealed a prominent population of CD30(+) cells with marked cellular pleomorphism (anaplasia) in
a background of typical FL. Immunohistochemistry of the paraffin section for CD30 in our index case confirmed
unequivocal CD30(+) pleomorphic celis in the malignant nodules in occasional clusters. This case prompted a study of
additional cases of FL for pattem of immunoreactivity with CD30 on paraffin sections. Twenty-two additional cases of FL
(grades 1-3) were retnieved for CD30 immunoperoxidase staining as in the index case. This study demonstrated 32% of
the additional cases of FL had definitive CD30(+), large, pleomorphic malignant cells by paraffin immunohistochemistry.
In 2 cases (9%), the pattern of immunoreactivity with CD30 showed clustering and variable staining of large cells, as our
index case. This study the and ir spectrum of FL that includes CD30 staining
and cellular pleomorphism

PMID: 11473453 [Pubmed - MEDLINE]
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EBV-positive folicular hmphoma
Wikockrdes et o

Table 1 Immunohistochemistry and in situ hybeidization in cases of EBV-positive follicular lymphoma

Case 20 CD30 (>30%) cow BCLG B2 FISH t14:18) P EBER
1 + + + ND + + ND +
2 + + N + + - ND +
3 + - + + + ND + +
4 + + + - + ND + +
5 + - + - + ND + +
6 + - N + + ND - +
7 + - + + + ND - +
8 + - N + + ND . +
9 + - - - + ND + +
10 + + . ND + ND + +

+. positive; - D, not doge

EBER + FL: 10/10
CD30+ FL: 4/10

Table 2 Clnieal bsturws o patosts with EBV-poutive folficala lymphesns

Sinindh DUBCL
oo Yoo

w o a Atre m
"o o N Ao XAT. DO s

EBV+FL, 3A—DLBCL: 4/10

21

22

Figure 1 Follicular lymphoma, grade A, follicular pattern, CD30-positive, EBER-positive. Lymphoma cells are present in a follicular
distibuton and include increased argocollsas soem o tho HAE sain (a). Lymphoma colsar positiv for CD20 (), DCLS (c).and BCL
(d). as dotectod in >75% of lymphoma cells in a follicular distribution (e). CD30 immunohistochemistry stan showing strangest
expression in lymphoma cells within follicles with a distribution similar to that of EBER expression (1) (patient 2, Table 2). All images
taken at x 200

Figure 2 Follcular lymphoma, grade 3A. follicular patter, CD30-positve, EBER-posiive. EBER was detected in >75% of lymphoma
colls in a follicular distribution. (a) stain shows t expression in lls within follicles with
a distribution similar (0 that of EBER expression (b). Images taken at x 200.
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EBV-positive follcutar lymphoma

N ackrides et af

Figure 3 Iymphoma. grade 3A, follicular pattern, CD30-positive, EBER-positive. Lymphoma cells are present in a follicular
ot a0 tocoae ocoemse) 15190 g ol s ghigroome P s s o Vg IRR ot (. Lpsplina usle mapuoms
G20 [b), €10 [6). and BCLE (d), D21 immunohistochomistry stin highlights tho presenco of follicular deodriic coll networks
within neoplastic follicles (e). Positivity for EBER was seen in ~5-10% of lymphoma cells in a follicular distribution (£, g). CD30
immunobistochemisry stan shows trongest exprosson in lymphoma calls within Talliclos with a disribution similar o that of EBER
oxpression (h). escent in situ hybridization for ((14:18)(igH-BCL2) was positive in this case (patient 1, Table 2). All images taken at
%200 except image G, taken 8 500 magaificaion.

Figure  Follculer ympliouss, grade 3. follculas patrn. Lymphoos cal ar pessnt & ollcelar dstribution i conxprues CD20
{s), BCLo ®). and BC12 e} nd are p 5 s 1 or Il neny pattorn as dmonstsied by posinly by insita
feation . o), dust ing with EBER {oucloas s i o] ombrancus and cytoplasaic 0. and LMP1
positivity by lmmunuhls!o( vmmx) (8) (patient 3, Tabie 2). An example Ca FL which wae mglive for EBER is inclded as h. In this
1 but these aro i and do not comuspond in location or morphology to those of

tho lymphoma pth Images a-d and h wore taken at x 200, images E-G woro taken at x 500.

25

Thanks for your attention
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MDAnderson
Center

Mg Cancer isory’

Inflammatory polyp with EBV-
positive large B-cell proliferation

+ Qingling Zhang, Zhihong Hu, L. Jeffrey Medeiros and Wei Wang
* Dept. of Hematopathology

+ The University of Texas MD Anderson Cancer Center

MDAnderson
Center

Clinical History p—

* Abl-year-old man with ulcerative colitis, treated with steroid, Lialda (Mesalamine)
and Humira (Adalimumab).

Nine months after the treatment, colonoscopy showed significant improvement, but a
2 cm pedunculated polyp was found in the rectum.

Polypectomy was performed.

Low-power view shows a polyp with pale areas in the center and dark (blue) areas at the periphery.

The dark (blue) areas at the periphery are composed of numerous plasma cells and scattered eosinophils and neutrophils.

The pale areas in the center are composed of clusters to sheets of large cells with scattered inflammatory cells

Large cells in the center areas show round to irregular nuclei, vesicular chromatin and frequent distinct nucleolus.
Inflammatory cells including plasma cells and neutrophils are present in the background.
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CD138

Anti-CD138 highlights numerous plasma cells at the periphery as well as scattered plasma cells in the center areas.

P e § AR 345
Large cellsin the center areas are predominantly B cels, highlighted by CD20
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Anti-PAXS also highlights large cells in center areas

10

Many large cells in the center areas are positive for CD30

Large cells in the center areas show a high proliferation rate (80%) highlighted by anti-Ki67

11

12
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Large cells in the central areas are positive for EBER. L “ua ® LI L ot d
High power view highlights large cells positive for EBER
13 14
Summary: CancerCenler Proposed Diagnosis Cancer Cenler
Immunophenotype: Inflammatory polyp with EBV-positive large B-cell
* Positive: PAX5, CD20, CD30 (subset), and Bcl-6 proliferation
(subset, weak intensity)
« Negative:CD2, CD3, CD5, CD7, and Bcl-2 Panel Diagnosis
* Ki-67: 80-90% EBV-positive diffuse large B-cell lymphoma in polyp
* EBER(+)
Molecular:
* IGH (FR2 and FR3 primer sets) monoclonal rearrangements
* IGK monoclonal rearrangements
15 16

Comment: MDAnderson
No matter what to call, communication with the clinical team
is the key in this case:

* This large B-cell proliferation or DLBCL (either diagnosis is fine) is
developed in a pedunculated polyp in the setting of ulcerative colitis.

* Potential pathogenesis: Ulcerative colitis —Inflammatory polyp—s
localized/compartmental immunosuppression—EBV infection —
large B-cell proliferation

* Similar to fibrin-associated large B-cell proliferation/DLBCL,
chemotherapy is often not needed.

Gruver and Hsi et al, Fibrin-associated large B-cell lymphoma: part of the spectrum of cardiac lymphomas. Am J
Surg Pathol. 2012 Oct;36(10):1527-37

MDAnderson
GaneerCe

Follow up er

Case was discussed with the clinical team about the nature of this lesion:
* No drug withdrawal/tampering, no chemotherapy
« Patient continue to be compliant with lialda daily and Humira.

* The most recent F/U: 8 months after the polypectomy:

» Biopsies from terminal ileum, cecum, colon and rectum:

unremarkable mucosa with no microscopic abnormality

17
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MDAnderson

The panel asks us to discuss:  GeseCeir

* Gl lymphomas in setting of IBD treated with immune modulators.

* The differential diagnosis with EBV MCU.

Gl lymphomas in setting of IBD treated with immune éMgAeen;dcgﬁg

modulators:

« Difficult to determine whether due to the iatrogenic
immunosuppression or underlying IBD or chance alone

* The risk of lymphoma associated with IBD itself is not increased
from many studies.

« IBD therapy (anti-TNF, thiopurine) increases the risk of lymphoma
occurrence.

19

20

Gl lymphomas in setting of IBD treated with immune QMQAJ;(&'S%?

modulators:
* The most common lymphoma subtypes: DLBCL, FL, CHL, MZL, HSTL

* HSTL: although some studies showed increased risk of HSTL in
patients treated with TNF antagonists, other studies showed no
increased risk or an increased risk only when patients also received
other drugs (thiopurine).

American Journal of Gastroenterology. 106(12):2146-2153

MDAnderson

EBV-positive MCU Ganeer Center

* latrogenic immunosuppression or age-related

« Typically indolent clinical course with spontaneous regression in
some cases

* Location: skin and Gl tract, no systemic lymphadenopathy, no BM
involvement

* Histology: ulcer with polymorphic infiltrate beneath the ulcer
(large transformed cells, Hodgkin or RS like).

* Molecular: less than half show clonal IG gene rearrangement

« Differential diagnosis:

» EBV-positive DLBCL: sheets of large cells

> Classic Hodgkin Lymphoma: Be extremely cautious to make a diagnosis of
stage 1 extranodal CHL. It is extremely rare if present at all.

21

22
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EBV-positive Follicular Lymphoma Transforming
to Diffuse Large B-Cell Lymphoma

Yukiko Kitagawa, MD, PhD
Magdalena Czader, MD, PhD

Indiana University School of Medicine,
Indianapolis, IN

L

INDIANA UNIVERSITY

SCHOOL UF MEDICISE

Clinical History

58 year-old Caucasian male with a history of mixed connective
tissue disease (MCTD) currently treated with hydroxychloroquine.

Presented with right axillary and subpectoral lymphadenopathy.
No weight loss or night sweats.

PET/CT scan showed bulky, highly avid axillary lymphadenopathy.
Limited core needle biopsy showed atypical EBV-positive lymphoid

proliferation.
Lymph node excision was recommended for definitive diagnosis.
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C-mYC

Follicular area.

Diffuse area-:

EBER in situ hybridization

Diffuse area

Follicular area
Follicular areas

7
LMP1
Follicular areas
9
Break-Apart BCL6 = Unbalanced BCL6 Rearrangement
FISH F‘ROB‘ES
11

Dual Color Double Fusion (DFISH) for MYC/IGH fusion
Summary of fluorescence in situ hybridization and EBV studies
Follicular Areas Diffuse Areas
BCL6 Abnormal, 58% -
3927; BAP
BCL2 - -
18q21; BAP
MYC Abnormal, 100% Abnormal, 95%
IgH/MYC and BAP
EBER (in situ hybridization) + -
LMP1 - -
EBNA1 (immunohistochemistry) - -
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Proposed Diagnosis

Follicular lymphoma, grade 3B, EBV-positive,
and diffuse large B cell ymphoma

13

Review of EBV-Associated B-cell Lymphomas

Latency _EBV positivity MYC translocation
Burkitt Lymphoma | Endemic 100% 90%
Sporadic 20-30%
Immunodeficiency 30-40%

Plasmablastic Lymphoma 0/ 50-70% 74% in EBV + cases
49% overall

EBV positive I/ (100%) 4-10%
Diffuse Large B-cell Lymphoma

Primary Effusion Lymphoma 1 70% 0
EBV positive im (100%) ?
Follicular Lymphoma
Ooimov_etaT, Blood 2011, Valers et af, Am 1 Surg Pathol 2013, ene et aT, Wiodern Pathology 2012, T et ] 7013, Rtk etal Surg

Pathol, 2019,

15

EBV-positive Follicular Lymphoma

* Exceedingly rare (prevalence 2.5-6%)

* Predominantly histologic grade 3, rare cases of grade 1-2.
* Latency program Il, rarely I.

« Significantly associated with CD30 expression.

* Common progression to higher grade lymphoma

Mackrides et al, Mod Pathol 2017, Mackrides et al, Am J Hematol 2018

Clinical History

¢ R-CHOP x 6 cycles with involved field irradiation.

* Inremission since 2016.

14

Prevalence of EBV-positive Follicular
Lymphoma

Study EBV-positive cases/All studied Prevalence
cases
Mackrides et al. (2017) 10/382 2.6%
(EBER ISH, EBV-LMP1)

Mackrides et al. (2018) 12/488 2.5%
(EBER ISH, EBV-LMP1)

Mundo et al. (2019) 3/50 6%
(EBER ISH, qPCR BamHI W,
EBNA1)

16

Disease Progression
in EBV-positive Follicular Lymphoma Cases

Grade at Time to

Reference  Age Location Immunosuppression  initial EBER  EBNAL LMPL progression  Lionoo !
diagnosis (vrs) —

Presented Axilla Concurrent
case 58 subpectoral  Hydroxychloroguine 38 + - - Concurrent  DIBCL
Granaietal. 73 Inguinal Chemotherapy 2 + I 6 oLscL
Mackridesetal. 83 Cervical None 3n + NA NA 33 oLacL
48 Inguinal None 12 + NA + 72 DLBCL
31 Mediastinum None 3A + NA - <1 DLBCL
33 Supraclavicular None n + NA L+ 56 oLscL
64 Spleen/multiple None n + NA O+ 11 oLscL

76 Abdomen Hydroxychloroquine 12 NA NA  NA 6.1 FL 3A (EBER+)
FL3A

33 Cervical None 12 NA NA  NA 43 (EBER+LMP1+)

Mackrides et al, Mod Pathol 2017, Granai et al, Haematologica 2019
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Chloroquine and its Analogues vs. EBV infection

Immunomodulation

<« Hydroxychloroquine inhibits dendritic cell activation by decreasing Toll-
like receptor activation.

¢ Hydroxychloroquine reduces TNF alpha, IL-1 beta and IL-6 production.

EBV reactivation

<+ Chloroquine causes phosphorylation of KAP1 through ATM, leading to
reactivating EBV-gene replication. During lytic cycle reactivation, EBV
infected cells might experience genetic instability, which may promote

tumor growth.
Durcan et al, J. Autoimmun 2016, Murata, Microbiol Immunol 2014, Li et al, PLOS 2017.

MYC and EBV Contribute to Tumorigenesis

EBV infection/reactivation
Effect of Hydroxychloroguine Follicular Lymphoma

S vE e

EBER positive
Upregulated BCL2 IGH/MYC translocation |GH/MYC and BCL6

rearrangements,
BCL2 upregulation

DLBCL
EBER negative Transformation
IGH/MYC rearrangement Additional hits?
BCL2 upregulation

Magrath et al, Br J Haematol. 2012, Lieber, Nat Reviews Cancer 2016, Granai et al, Haematologica 2019.

Interesting Features of Presented Case

¢ EBV-positive follicular lymphoma is a rare entity
(less than 30 cases reported)

«» Latency type | or 0, exceedingly rare in EBV-positive
follicular lymphomas

<+ Patient with a history of autoimmune disease
treated with hydroxychloroquine, which has been
previously linked to reactivation of EBV replication

Lietal, PLOS 2017

20
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The 1%t Joint CSHP and SH Workshop 2019
Gran Melid Hotel, Xi’an, China

“EBV-related B-cell ymphomas, non-PTLD type”

John Goodlad
NHS Greater Glasgow and Clyde/University of Glasgow HS
QEUH & Beatson/Gartnavel Hospitals N
john.goodlad@nhs.net G

EBV-ASSOCIATED LYMPHOPRLIFERATIVE DISORDERS

Acute infection

Solely related to iatrogenic immunosuppression

Well established lymphoma subtypes, a proportion of which are EBV+

* Plasmablastic lymphoma

* EBV-positive mucocutaneous ulcer

« EBV-positive diffuse large B-cell ymphoma, not otherwise specified

* Lymphomatoid granulomatosis

« Diffuse large B-cell ymphoma associated with chronic inflammation
* Fibrin-associated diffuse large B-cell lymphoma

HHV8 and EBV

Entities to be discussed today are EBV-driven B-cell LPDs may occur in a variety

of clinical settings, all resulting in reduced immune surveillance for EBV:

latrogenic immune suppression

*Immune senescence
*Immune sequestered sites

*Primary/inherited immune deficiency

Important to recognize and accurately classify
« Overlapping pathologies but different biology/clinical course
« Different treatments

* May be first indication that patient is immune suppressed

PLASMABLASTIC LYMPHOMA

MORPHOLOGY PHENOTYPE
« Large cells (x3-4 RBC) e Reflects B-cell program being
« Round +/-eccentrically VZ.:;L::”:I%‘S gy switched off and plasma cell
placed nucleus program being switched on
* Dispersed
chrzmatin * CD20 low/negative
o Nugkaliae * PAX5: low/negative
prominent peiniewrer | IRF4:  positive
* Moderate amount e R + BLIMP1: positive
of basophilic * XBP1: positive
cytoplasm * (CD138: low/positive

WHAT IS A PLASMABLAST?

» — —

Plasmablast Plasma cell

A stage of B-cell differentiation intermediate between resting B-cell and plasma cell
that follows antigen specific B-cell activation

Perinuclear hof may
Santiago Montes-Moreno et al.
be present Haematologica 2010;95:1342-1349
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PLASMABLASTIC LYMPHOMA

First described in HIV patients as specific type of lymphoma involving oral cavity
*  Spectrum of pl. blastic I h ded in suk reports

Strong association with immune compromised states
* HIV(75%)
* latrogenic (post organ transplant) (6%)
* HIV negative, apparaently immune competent (immune senescence?) (28%)

Many sites of i i dal
* Oral cavity
* Sinonasal cavities
* Orbit
* Skin
* GIT
* Lymph nodes relatively rarely involved

Rare neoplasm
* True incidence not known
* Approximately 2% of all HIV-related lymphoma (Carbonne A et al, Hum Pathol
2002)

Delecluse HJ et al, Blood 1997; Castillo JJ et al, Blood 2015; Carbonne A et al, Hum Pathol 2002

CLINICAL FEATURES (i

Most patients present between 40 and 60 years of age
* Range = 1-80 years

* HIV+ patients tend to be younger (median age = 42 years)

Percentage of patients presenting with advanced stage disease

(stage 111/IV) is high, particularly in HIV+ patients:

 HIV+ >75%
*  Post-transplant 50%
* HIV-, ‘immune competent’ 25%

Presenting site varies between different clinical scenarios.

Castillo JJ et al, Blood 2015 (review and analysis of 590 published cases)

7

PLASMABLASTIC LYMPHOMA: SITES OF INVOLVEMENT

Table 1. Most common sites of Involvement in PBL (lterature review from 1997 to 2014)

Total Cases HV-positive HV-nagaiive Posttransplant Transtormed
Sitoa of invoivement No. P No. S No. PR No. % No. %
Oal 20 “ 1 - 3 “ ] 1 n 5
Gastranestral & 14 a 12 3 21 3 3 1
Lymeh nodes a ” 1 1 1 5
Siin @ 7 2 ] 10 7 8 1 5
om0 2 4 ® 5 4 2 2 1 s
Geritounary 2 4 2 3 & 4 2 5 3 15
Nosa 1 2 1" 3 B 4 ' 3 =
Contra rvous system ” 3 2 3 . 2 1 3 =
Livee " 2 ] 2 2 1 1 3 =
Lung " 2 ] 2 1 as 1 3 -
onx 10 2 ] 2 2 1 = =
Spiean s o8 . 1 1 s o= .
St 5 e 4 ' 1 as = =
Ratroparbonaum 4 07 1 02 3 2 - -
Broast Fl 113 1 0z 1 a8 1 3 =
Lanynx 2 03 2 05 - = =
Gatbacser 2 03 2 05 - = =
Choroid 1 a1 - 1 a8 - -
Heart 1 o1 = 1 08 = &
Parosd 1 o1 - 1 a8 = =
Musclo 1 o1 - 1 a8 = =
Not spectiod 22 4 1 4 e 4 - =
To 0 £ 164 a7 =

Castillo JJ et al, Blood 2015 (review and analysis of 590 published cases)

PATHOLOGY

Diffuse sheets of blast cells
« ‘starry-sky’ appearance common

Neoplastic cells large with moderate to abundant cytoplasm

* Immunoblast-like cells

« Central oval nucleus

« Dispersed chromatin

* Prominent nucleolus

« Common in oral cavity, HIV+
* Basophilic cyoplasm

* Paranuclear hof

*  Eccentric nucleus

¢ Prominent nucleolus

* More common in nodal and other extranodal sites, HIV-

Castillo JJ et al, Blood 2015; Colomo L et al, Am J Surg Pathol 2004; Delecluse HJ et al, Blood 1997

10

IMMUNOPHENOTYPE: SIMILAR TO PLASMA CELL NEOPLASMS

Expression of plasma cell associated
antigens

+ CD79A (50-85%)

* CD138

* IRF4

* BLIMP1

* XBP1

* Usually IgG+ (hypermutated)

Absent or weak expression of B-cell
markers

* CD19

* CD20

* PAX5

IMMUNOPHENOTYPE: SIMILAR TO PLASMA CELL NEOPLASMS

Other markers that may be positive
* EMA commonly expressed
* (CDA45; subset show dim
expression
CD56 (5-50%)
MYC (50%)
CD30 (30%)
CD117 (rare cases reported)
T-cell associated antigens
(aberrantly expressed in rare
cases; CD2, CD4)

.

.

.

.

High Ki67 (>90%)

11

12
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VIRUSES EBER positive in majority of cases
* HIV+ 75%
* Post-transplant 67%
* ‘Immune competent’ 50%
Most cases negative for LMP1, EBNA2
+ Type Ill latency can be seen
* HIV+
* Post-transplant
HHV8/KSHVS negative
GENETICS

MYC translocation
*  Approximately 2/3rds of cases

Gene expression profile
+  Closer to extraosseous plasmacytoma
than DLBCL

MYC overexpression during terminal B-cell
differentiation
+ Normally down-regulated

Valera A et al, Am J Surg Pathol 2010, Jaffe E & Pittaluga s, Hematology 2011, Castillo J et al, Blood 2015, ChapmanJ et al, Leukemia 2015

13

TREATMENT AND OUTCOME

apy regi r
* EPOCH

* Hyper-CVAD

* CODOX-M/IVAC

eg.

Intrathecal methotrexate should also be considered in most patients

Recent study of 135 patients treated at major French (LYSA) centres;
Majority treated with CHOP/CHOP-like regimens (n=70/135)

* Most of rest treated with more intensive anthracyline based therapies, e.g.

EPOCH, ACVBP, COPADM

Median OS = 32 months; possibly slightly better for HIV+
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Tchernonag E et al, Annals Oncol 2017
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EPSTEIN-BARR VIRUS POSITIVE MUCOCUTANEOUS ULCER

EBV Positive Mucocutaneous Ulcer—A Study of 26 Cases
Associated With Various Sources of Immunosuppression

fan D. Dojeinos, MD, FRCPath* Girish Venkataraman, MD.}
Mark Rnﬂlld MD,} Stefania Pittaluga, MD, PhD;t and Elaine . Joffe, MDt

Am J Surg Pathol 2010

(Reports of lesions that are probably EBV-MCU present in contemporaneous
and historical literature, particularly in associated with methotrexate)

L lived devel

| defined ind

d ulcers

of slowly
at mucosal or cutaneous sites

g well

Arises in patients with some form of immune suppression:

*Elderly

*Patients undergoing therapeutic immunosuppression for CT

disease
*Most frequently methotrexate
*Post-transplant; solid organ > BMTx

Curry JL et al, J Cutan Pathol 2011; Au W-Y et al, Am J Hematol 2006;
Kalantzis A et al, Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2005

16

PATHOGENESIS

* Speculated that immune surveillance is reduced to a level
that is only just sufficient to maintain the EBV in a dormant
state systemically

* Age-related immune senescence
* latrogenic immunosuppression

* Exposure to an additional site restricted immune modulating
factor tips balance towards a localised EBV driven
lymphoproliferation

« Sites at which EBV-infected cells are prevalent (e.g.
Waldeyer’s ring) may be particularly prone to this disruption
in equilibrium

.

CLINCIAL FEATURES
Well circumscribed, often painful, ulcerating
lesions at mucosal or cutaneous sites

Oropharyngeal mucosa is the most frequent
site of presentation

Cutaneous involvement often peri-oral
Gastro-intestinal tract
* Any part may be involved

No mass lesion is detectable on clinical
examination or imaging

No systemic lymphadenopathy and/or
splenomegaly

EBV-DNA is typically undetectable in
peripheral blood, even in post-transplant
cases, in contrast to many other types of
EBV-associated lymphoproliferative
disorders

74 yr old male; Crohn’s disease,
Azothioprine

Drs Soumya Pandey,
SH/EAHP LWS case SH2015-0344

M74, ulcerated nasal lesion

-

‘.7,‘

Dojcinov SD et al, Am J Surg Pathol 2010;
AuW-Y et al, Am J Hematol 2006;
Yamakawa N et al, J Rheumatol 2014;
Hart M et al, Am J Surg Pathol 2014
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PATHOLOGICAL FEATURES

sharply ci ibed ulcers

Large transformed lymphoid cells
* Immunoblasts
* Reed-Sternberg-like cells
« B-cells: CD30+, EBV+

Polymorphous infiltrate in background
* Lymphocytes — small lymphocytes concentrated at ulcer base
* Plasma cells
* Eosinophils
* Histiocytes

Angioinvasion
* Present in 6/26 cases in original series
 Large lesional cells infiltrating medium sized arteries
* Surrounding necrosis

19

20
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IMMUNOPHENOTYPE
Immunoblasts and RS-like cells are EBV infected B-
cells

¢ CD20+ (can occasionally be —ve; 3/26 cases)

¢ CD79+, PAX5+, OCT2+, BOB1+

¢ CD30+

* CD45+

¢ MUM1/IRF4+

¢ EBER+

¢ LMP1+ (usually type Il or type Il latency)
CD15+ in 10/23 cases in one series, 0/7 in

another)

Many small T-cells in background and surrounding
base of infiltrate
* CD4+ & CD8+
« Scattered CD8+ intermediate/large
lymphocytes

MUCOSAL SITE

* M72
Liver transplant 14 years previously
Recent excision of minimally invasive
SCC left retromolar region
Subsequently developed ulcer at site
of operation
Biopsied

cD30 * cD3

23
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CD20
cD3

SH/EAHP Workshop 2015

£ 2 31, 2015

OFTEN ANGIOCENTRIC GROWTH

$H2015-0153: Dr Quintanilla-Fend

University of Tuebigen

* M64; CML on Imatinib
* Ulcerated anal lesion
* Imatinib stopped + Rituximab: CR

25

SH/EAH

MUCOCUTANEOUS ULCER, EBV+
+ Spectrum of morphologies and phenotypes

BLAST CELLS MAY BE NUMEROUS: MIMIC DLBCL

SH2015-0206: Dr Grogg
Mayo Clinic

* F49, rheumatoid arthritis on methotrexate
Ulcerated lesion at corner of mouth
Excised and methotrexate discontinued
CR with no relapse

27
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MAY RESEMBLE CLASSICAL HODGKIN LYMPHOMA

SH2015-0072: Dr Dhesi

F77, 1 year history of oral ulcer
Previous small B-cell lymphoma and ITP EBER
Rituximab in 2004 and 2011

MOLECULAR
PCR studies
*Monoclonal IG gene rearrangement in 7/18 (40%)
*Monoclonal TCR gene rearrangement in 6/16 (37.6%)
#Oligoclonal TCR gene rearrangement in 5/16 (31.2%)

#T-cell response = restricted but reactive
eReflects reduced T-cell repertoire

Dojcinov SD et al, Am J Surg Pathol 2010

TREATMENT / OUTCOME

Indolent course although response to treatment may be
variable

Spontaneous regression in a proportion

* For some patients surgical resection sufficient

Withdrawal of MTx / Azothoprine or reduction in
immunosuppression may be required

Single agent Rituximab probably the most ‘aggressive’
therapy necessary

Patients who have persisting lesion and/or run a
relapsing and remitting course do not seem to progress
to more widespread disease

29
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LYMPHOMATOID GRANULOMATOSIS

Extremely rare EBV-associated B-cell lymphoproliferative disorder
« 1 described by Liebow and colleagues in 1972

(Liebow AA et al, Hum Pathol 1972)
* Not recognised as a B-cell LPD until 1974

(Guinee DG Jr et al, AJSP 1994)

Most cases seen in adults (median age = 40-50 years) but can occur in
children (range = 21-74 years)

M>F, 2:1

Pittaluga S et al, WHO 2017; Katzenstein A-LA et al, AJSP 2010, Cancer 1979;
Jaffe, E.S., Wilson, W.H. Cancer Surveys 1997; 30: 233-248; Song JY et al, Am J Surg Pathol 2015
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PATHOGENESIS

Many cases have no clearly defined underlying immunodeficiency but on testing
are found to have defective immune surveillance of EBV-infected B-cells, especially
by CD8+ T-cells
+ Abnormal T-cell subsets in peripheral blood
* Impaired T cell response to skin test antigens
(Wilson WH et al, Blood 1996; Sordillo PP et al, Cancer 1982)

Other patients have i i p
* Hereditary
*  Wiskott-Aldrich syndrome
* X-linked lymphoproliferative syndrome
* Common variable immune deficiency

* Acquired
¢ Human immunodeficiency virus
* Allogeneic organ transplant*
* Other immunosuppressive drugs*

Pittaluga S et al, WHO 2017;
Katzenstein A-LA et al, AJSP 2010;
Katzenstein A-LA et al, Cancer 1979;
Song JY et al, AJSP 2015

* Suggested by some that cases arising in these settings may be better classified as something else

SITES OF INVOLVEMENT
LUNG
Almost always involved; for some authors lung involvement is a prerequisite for
diagnosis

* Multifocal lesions
* Predilection for lower lobes

EXTRAPULOMARY SITES
* CNS 38%
 Liver 19%
* Skin 17%
* Kidney 15%

PERIPHERAL BLOOD EBV
*  Almost all show evidence of prior infection (Viral capsid antigen IgG positive)

* Generally only mildly elevated EBV viral load:
* Mean = 18 copies/ml (range = 0 — 22,727)
(compared with PTLD: mean = 544,750 copies/ml, range = 74,000 — 3,200,000)

Song JY et al. Am J Surg Pathol 2015.39.141-56
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PATHOLOGY

Nodular lesions
* Angiocentric distribution
*  Well circumscribed

Mixed mononuclear cell infiltrate
* Small lymphocytes
* Variable numbers of large lymphoid cells
* Immunoblast-like
* Rarely Reed-Sternberg-like
* Histiocytes
* Plasma cells

Absence of other inflammatory cells
= No neutrophils or eosinophils
* No granulomas (except in subcutaneous fat — secondary to fat necrosis)

Infiltration of blood vessel walls (often small T-cells)

Varying degrees of necrosis

IMMUNOPHENOTYPE

g 1 small lymphocy

* T-cells;
* CD4 & CD8/cytotoxic molecule+ (CD4>CD8)
(often T-cells infiltrating blood vessel walls)

Large neoplastic blasts
* CD20+
.+ CD30+/-
* EBV+; EBER+, LMP1+, EBNA2+/-
(majority of cases show type 3 latency)

CLONALITY

Clonal i lobuli
B-cells is high

« Clonality may not be detectable when few in number

gene rear found when % of large EBV+

Often oligoclonal/restricted pattern of T-cell receptor gene rearrangement
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GRADING

Grade I:
eInconspicuous blast cells; often only seen with IHC
*<5 EBV+ cells / hpf by in situ hybridisation
*Only focal necrosis if any

Grade II:
*Qccasional blasts, sometimes in small clusters
eusually 5-20 EBV+ cells / hpf; variable, may be up to 50 /hpf
*Necrosis more common

Grade llI:
*Polymorphic background still present
*Numerous large atypical cells; may form small confluent sheets
*>50 EBV+ blasts / hpf
*Usually extensive necrosis

N.B. sheets of large atypical EBV+ cells without polymorphous background = DLBCL

Pittaluga S et al, WHO 2008; Wilson WH et al, Blood 1996

TREATMENT AND OUTCOME

Some cases wax and wane over time and may even spontaneously regress

Most cases pursue an aggressive clinical course:
* Median survival <2 years quoted in historical series

Some evidence that lower grade lesions respond to less toxic therapy
Grading dictates treatment, e.g. current NCI phase 2 trial:

* Grade 1: IFNo
* Grade 2: IFNo

* Grade3: DA-EPOCH-R

Song JY et al, Am J Surg Pathol 2015

42

68



EBV-POSITIVE DIFFUSE LARGE B-CELL LYMPHOMA,
NOT OTHERWISE SPECIFIED

Definition / Nomenclature
« Clonal EBV+ proliferation of large B-cells in apparently
immunocompetent individuals

« Does not fulfill criteria for other well defined EBV+ lymphoproliferative
disorders, e.g.
* EBV+MCU
* Lymphomatoid granulomatosis
* DLBCL associated with chronic inflammation

« Originally thought to be age related as a consequence of immune
senescence; more recent studies report pathologically similar lesions in
young individuals

* Name change to reflect these findings:
« EBV+ DLBCL of the elderly - EBV+ DLBCL, NOS

Nakamura S et al, WHO 2017; Nicolae A et al, Blood 2015; Shimoyama Y et al, Cancer Sci 2008, Ok CY et al, Blood 2013
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EBV-POSITIVE DIFFUSE LARGE B-CELL LYMPHOMA, NOT OTHERWISE SPECIFIED

Epidemiology:
* Higher incidence reported in some East Asian populations c.f. Western
populations
* 5-15%vs <5%
Majority present aged >50 years, peak in 8t decade
May present at any age; Second smaller peak in third decade

Shimayoma Y et al, Cancer Sci 2008 Nicolae Aet al. Blood 2015126:863-872

llIL ' W

Aetiology
* Immunesenescence (elderly)
* Immune modulation/escape, e.g. PDL1/PDL2 expression by tumour cells
(young and old)

Beltran BE et al, Am J Hematol 2011; Chen BJ et al, Clin Cancer Res 2013; Gibson SE et al, Hum Pathol 2009; Hong
JY etal, Curr Opin Oncol 2015; Nicolae A et al, Blood 2015; Castillo JJ et al, Am J Hematol 2018.93.953-962)

EBV-POSITIVE DIFFUSE LARGE B-CELL LYMPHOMA, NOT OTHERWISE SPECIFIED
Clinical:
* Nodal or extranodal sites may be involved
* Nodal disease predominates in young (90% of cases)
* Common extranodal sites
* Lungs
* Gastroinestinal tract (WHO refs 1017, 3018, 3019)
Ususally high IPI at presentation

EBV usually detectable in peripheral blood
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PATHOLOGY

Large transformed cells
* Immunobasts
* Hodgkin/Reed-Sternberg-like cells

Component of reactive cells
* Lymphocytes
* Plasma cells
* Histiocytes/epithelioid cells

hol di

Broad mor on proportions of neoplastic and
reactive cells
* Monomorphic (DLBCL-like)
* Polymorphic
* T-cell/histiocyte rich large B-cell ymphoma-like
(polymorphic/Hodgkin-like: most common in young)

| spectrum d

FEATURES COMMON TO BOTH
* Angiocentric/angiodestructive growth
* Geographic necrosis

PHENOTYPE GENOTYPE

B-cell antigen positive No specific features

« CD19 * Gains of 9p24.1 (PDL1/PDL2

« CD20 loci) may be present

¢ CD79a

* PAXS * IGH/MYC usually negative; if

positive consider plasmablastic

Non-germinal centre phenotype lymphoma

« CD10-

* BCL6+/- « Typically lack mutations of

* IRF4/MUM1+ CD79B, CARD11, MYD88
Also positive for:

« CD30 (frequently)

« CD15 (sometimes)

¢ Bcl2

Type Il latency pattern the norm
« EBER+ (>80% of cells positive)
« LMP1+ (>90%)
* EBNA2+ (up to 36%)

Nicolae A et al, Blood 2015;
Gebauer N et al, Leuk Lymphoma 2014;
Yoon H et al, Genes Chrom Cancer 2015)
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TREATMENT / OUTCOME

Aggressive disease in patients >50 years
* Responds poorly to conventional
treatment for DLBCL (R-CHOP)

* Median survival = 2 years in
elderly

Young patients have much more
favourable outcome
* Long term complete remission in
>80%

Tty (81

Oyama T et al, Clin Cancer Res 2007.13.5124
Nicolae A et al, Blood 2015.126.863-72
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DIFFUSE LARGE B-CELL LYMPHOMA ASSOCIATED WITH CHRONIC INFLAMMATON

EBV+ lymphoma developing on background of longstanding chronic
inflammation
* Usually in a confined space

Outgrowth of EBV+ clone facilitated by:
« Chronic inflammation - IL-10 - immune modulation/tolerance
¢ Reduced cell entry - reduced immune surveillance
* Acquired genetic abnormalities in tumour cells - Immune evasion
(e.g. PDL1 overexpression)

lamenatony

Immunolopal Umited immune.
tolerance el entry

(Kanno H et al, 1997 and 1998; Nakatsuka S et al, J Clin Oncol 2002; Petitjean B et al, Am J Surg Pathol 2002)
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DIFFUSE LARGE B-CELL LYMPHOMA ASSOCIATED WITH CHRONIC INFLAMMATION

Prototypic DLBCL-CI was pyothorax associated lymphoma

Concept of EBV-associated DLBCL arising on a background of chronic suppurative
infl. ion was sub ly ded to include cases arising in association

with
* Chronic osteomyelitis
* Venous ulcers
* Surgical mesh implants

These lymphoproliferative disorders showed similar association with
* Chronic suppurative inflammation in a confined space
* Long latency period

Entity of diffuse large B-cell ymphoma associated with chronic inflammation
* Usually localised at presentation
« Aggressive clinical course
* Median survivals of <1 year quoted
* 5-year-survival 20% quoted

Copie-Bergman C et al, J Pathol 1997; Cheuk W et al, Am J Surg Pathol 2005; Fujimoto M et al, Pathol Int 2008;
Nakatsuka S et al, J Clin Oncol 2002; Petitjean B et al, Am J Surg Pathol 2002
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PYOTHORAX-ASSOCIATED LYMPHOMA

First described in Japanese patients with long-standing pyothorax
following artificial pneumothorax for treatment of TB
Subsequent cases reported in Western patients
Median time from pyothorax to lymphoma in largest published series
= 37 years (range = 20-64 years)
Typically present with:

« Pain

(Nakatsuka S et al, J Clin Oncol 2002;
« Fever Petitjean B et al, Am J Surg Pathol 2002)

« Respiratory symptoms

« Mass lesion in pleural cavity

PATHOLOGICAL FEATURES
Present as tumour masses with invasion of surrounding structures

MORPHOLOGY
* Most cases show morphology of DLBCL
* Rare cases have plasmablastic appearance
* May be widespread necrosis; often associated with angiocentric growth

PHENOTYPE (Nakatsuka S et al, J Clin Oncol 2002;
* CD20+ Petitjean B et al, Am J Surg Pathol 2002)
* CD79a+

* (Plasmablastic cases: CD20/CD79a-, CD138+)
* CD30 (often positive)
* Aberrant T-cell antigen expression reported

Epstein Barr virus +ve: usually type Ill latency
¢ EBER+
* LMP1+
* EBNA2+

HHV8 negative

59

DLBCL-CI: R
Plasmablastic differentiation k.
* M72 Rt
* Pacemaker in situ for 21 years 3 i

Long history of intermittent fevers:

Presented with recurrent infection and
discharge from pacemaker site

Pacemaker and ‘pocket’ removed
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GENETIC PROFILE

Karyotype: usually complex

Copy number alterations: MYC gene amplification common
TNFAIP3 (A20) sometimes deleted

Other: Down-regulation of MHC-I expression
TP53 mutations common (70%)
GEP different from nodal DLBCL
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FIBRIN-ASSOSIATED DIFFUSE LARGE B-CELL LYMPHOMA

Relatively recently described group of neoplasms; included in DLBCL-CI
chapter in WHO 2017

 Share some features with DLBCL-CI

« Differ in some important respects:

Characteristic features:
« Stage IE EBV+ large B-cell proliferations
« Arise in confined spaces in association with fibrin
* Thrombus
 Cystic lesions with evidence of prior haemarrhage and organisation
« Background chronic inflammation usually present
« Suppurative inflammation not a feature

Gruver AM et al, Am J Surg Pathol 2012
Aguilar C et al, Cardiovasc Pathol 2015
Quigley MM et al, Blood 2003

Svec A et al, Path Res Pract 2012

Bagwan IN et al, Cardiovasc Thorac Surg 2009

Miller DV et al, Am J Surg Pathol 2010
Loong F et al, Mod Pathol 2010
Boroumand N et al, Am J Surg Pathol 2012
Valli R et al, Int J Surg Pathol 2011

Valli R et al, Hum Pathol 2014

Natkunam Y, Goodlad JR et al, AJCP 2017

FIBRIN-ASSOSIATED DIFFUSE LARGE B-CELL LYMPHOMA: CLINICAL

Initial cases described in cardiovascular system
* Aortic grafts
* Atrial thrombus
* Atrial myxoma
* Replacement heart valves

Later cases described in inner lining of cystic lesions
* Splenic pseudocyst
* Adrenal pseudocyst
* Hydrocele
« Testicular pseudocyst
* Cystic ovarian teratoma

In contrast to PAL/DLBCL-CI
* No mass lesion or invasive growth detected; usually an
incidental finding
* Outcome appears to be excellent
* All reported patients alive with no evidence of disease or
were in CR when died of unrelated causes

Natkunam Y, Goodlad JR, et al. EBV-Positive B-Cell Proliferations of Varied Malignant Potential:

2015 SH/EAHP Workshop Report-Part 1. Am J Clin Pathol. 2017 Feb 1;147(2):129-152.
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PATHOLOGICAL FEATURES AND BEHAVIOUR

No mass lesion is found

Microscopic aggregates of large B-cells are seen lying within thrombus or
in amorphous fibrinous material showing signs of previous haemorrhage,
the latter lining cyst walls or lying close to the surface of atrial myxoma

Large B-cell proliferations:
* Clonal
* Post-germinal centre phenotype
* EBV-positive

Type Il latency most frequent (EBER+, LMP1+, EBNA2+; *BZLF1+)

Often chronic inflammation in cyst wall

No suppurative inflammation

*3/5 SH2015 Workshop cases BZLF1+; regulator of switch from latency to lytic EBV
infection
* BZLF expression and type lll latency implies localized alteration in host
immune surveillance
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FIBRIN-ASSOSIATED DIFFUSE LARGE B-CELL LYMPHOMA

SH2015-0068
Sofia Garces, Mount Sinai Medical Center: Atrial myxoma

EBER
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EAHP18-LYWS-461
Yan Xie, Cleveland Clinic; Adrenal
pseudocyst

SH/EAHP Workshop 2015

Summary of Workshop cases: treatment and outcome

4 cases resection only
* Nodisease related deaths
* Median follow-up = 18.5m
(mean =72 m; range = 12-240 m)

6 patients receive CHOP/R-CHOP: FU available on 4
« All alive, no evidence of disease at last follow-up
* Median follow-up = 27 months
(mean =40 m; range = 8-52 m)

Aggressive chemotherapy may represent overtreatment
Surgery +/- single agent Rituximab probably sufficient

Summary of Workshop cases: clinical features
O e Y =
SH2015-68 M50 Atrial myxoma NA Lost to follow-up
SH2015-147 M54 Atrial myxoma Resection DNED 24 m*
EAHP2018-353  F50 Atrial Myxoma Excised ANED 240 m
SH2015-470 M56 Cardiac thrombus R-CHOP ANED 46 m
SH2015-176 M56 Aortic aneurysm thrombus  R-CHOP + MTX  Current
EAHP2018-183 M74 Aortic aneurysm thrombus  R-CHOP x6 ANED 54 m
EAHP2018-129 M58 Adrenal pseudocyst Resection DNED 12 m
EAHP2018-461 M70 Adrenal pseudocyst Excised ANED 13 m
EAHP2018-551 M48 Adrenal pseudocyst R-CHOP x6 ANED 8 m
SH2015-471 M61 Calcified renal cyst CHOP x6 ANED 52 m
EAHP2018-280  F69 Breast implant associated ~ R-CHOP x3 CR, current case
* Presumed casue of death = thromboemboli; negative disease status not confirmed by autopsy
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D/Dx of specific types of EBV+ LPDs

Multinodular lung lesions
Low peripheral blood viral load
Well defined nodular
Polymoprhic infiltrate

Vascular invasion by T-cells

* GIT
No mass lesion
* NoEBVDNAin
peripheral blood

*  Localised disease
EBV+/HHV8- B-cell LPD | ~ ki
—

Mass lesion
Invasive growth
History of

M

+ Enclosed space /

+  immune
site \
No mass lesion or invasive growth
EBV+ cells in fibrin / limited to cavity
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Thank you for listening!
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The 13 CSHP/SH Workshop and CSHP 2019 Oct.19-20, 2019

Case report

Intravascular NK/T-cell lymphoma with multiorgan involvement

27-year old, male

Sudden onset of syncope and generalized epilepsy

No lymphadenopathy, no skin or bone marrow involvement
LDH: 864 U/, soluble IL-2 R: 2092 U/I

HTLV-1 Ab (-), HIV Ab ()

Kennosuke Karube
Dept. Pathol. and Cell Biol. University of the Ryukyus

Bilateral adrenal gland enlargements (8cm in the greatest diameter)

Brain biopsy

CD3 (+) CD20 (-)
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Brain biopsy

CDS5 (-) CD56 (+)

Brain biopsy

CD31: Lymphoma cells are confined to the blood vessels

Proposed diagnosis
Intravascular NK/T cell lymphoma

Panel diagnosis
IVL extranodal NK/TCL, nasal type

Brain biopsy

Granzyme B (+) EBER (+

Summary of immunophenotype

Positive Negative

CD2 CD3

CD56 CD4

TIA-1 CD5

Granzyme B CD8

EBER-ISH CD20

CD30(partially) ALK
EBV-LMP1

Intravascular large B—cell lymphoma (IVLBCL)

Lymphomas characterized by large B-cell lymphoid cell proliferation
predominantly in lumen of the blood vessels

Three subtypes

«Classic variant

«Cutaneous variant

*Hemophagocytic syndrome-associated variant (Asian variant)

Ponzoni Blood 2018, Nakamura revised WHO 4" edition

75




avascular large B—cell lymphoma (IVLBCL)

Lymphomas characterized by large B-cell lymphoid cell proliferation
predominantly in lumen of the blood vessels

Three subtypes

«Classic variant

«Cutaneous variant

*Hemophagocytic syndrome-associated variant (Asian variant)

Nol cell phenotype is also recognized.

Ponzoni Blood 2018, Nakamura revised WHO 4" edition

SMILE: standard chemotherapy for advanced NK/T cell lymph

‘aversd sunwalipapartan)

1] 2
Time {manths)

Yamaguchi JCO 2011, Yang Med Oncol 2013

After chemotherapy (SMILE regimen, 2 cycles)
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Review of intravascular lymphoma of NK/T cell type (IVNKL)

CcHOP 4 DEAD
CHOP 38 ALIVE (CR)
SMILE + SCT 6 ALIVE(CR)

Reported cases are mainly from East Asia.
Skin is the most frequent region.
IVNKL with multi-organ involvement shows extremely poor prognosis.

After chemotherapy (SMILE regimen, 2 cycles)

Intravascular NK/T cell lymphoma (IVNKL)
Intravascular lymphoma is usually B-cell type.

Although extremely rare, the second most frequent
phenotype among IVL is NK/T cell type similar to extranodal
NK/T cell ymphoma, nasal type.

IVNKL mainly involves to the skin. IVNKL with multiorgan
involvement is extremely rare, and usually shows dismal
prognosis.

The present case is the first that was treated with SMILE
therapy, standard chemotherapy for advanced ENKTL. This
treatment seems effective so far.




THE UNIVERSITY OF TEXAS

MDAnderson
Center

Making Cancer History’

EBV-positive extramedullary
plasmacytoma

Fang Yu, Huanling Wu, L. Jeffrey Medeiros and Wei Wang
Dept. of Hematopathology

The University of Texas MD Anderson Cancer Center

Clinical History

1) A 71-year-old man presented with a 1 cm mass in the nasal cavity
(incidental finding during a routine annual exam).

2) He had no history of immunodeficiency, no any symptoms.
3) CBCs within normal range.
4) Bone marrow biopsy was negative for aberrant T, B or plasma cells.

5) Serum kappa and lambda light chains were in normal range. Protein
electrophoresis and immunofixation were negative.

6) PET-CT scan shows no other lesions.

7) An excisional biopsy of the nasal mass was performed.

2

The whole lesion was excised and showed a dense and diffuse plasma
cell proliferation under nasal mucosa.

Plasma cells are small to medium sized

High power: Plasma cells are mature appearing without distinct central
nucleolus.

Plasma cells are positive for EBV by EBER in situ hybridization
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Anti-ki-67 demonstrates a maximal proliferation rate of 30%

Other studies not shown here:

1. Plasma cells positive for CD138, CD79a, MUM-1
and kappa light chain by IHC.

2. FISH negative for MYC rearrangements.

Patient’s follow-up

The patient (a physician) refused any additional therapy
(no local radiation therapy) and remains in remission 1
year after the biopsy.

Our diagnosis:

EBV-positive plasmacytoma

Panel diagnosis:

Plasmacytoma vs. PBL (EBV+)

10

The panel asks us to discuss:

1. EBV in MM and in PBLs

2. Differential diagnosis between MM and PBL

EBV in MM

EBV is rare in plasmacytoma and other plasma cell neoplasms

Loghavi et al. Histopathology. 2015 Aug;67(2):225-34
4 cases of EBV-positive plasmacytoma:
1. Immunocompetent
2. Localized: often head & neck areas (nasal cavity....)
3. Morphology: mature plasma cells with a prominent CD8-positive cytotoxic
small T cells in the background
4. FISH: negative for MYC
5. All alive at the last F/U

Yan et al. Ann Diagn Pathol. 2017 Apr;27:1-6.

4 cases of EBV-positive plasmacytoma:

* Immunocompetent

« Local lesion without symptoms of chronic active EBV infection
Morphology: well-differentiated morphology

FISH: all negative for MYC rearrangement

Prognosis: similar to EBV-negative plasmacytoma

11
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EBV in PBLs

EBV is common in PBL (plasmablastic lymphoma), 60-75%

[N

. Often with immunodeficiency (HIV, post-transplant, iatrogenic,
immunosenescence)

2. Extranodal (head & neck, Gl tract)

3. Morphology: immunoblasts, plasmablasts. Mitotic figures
frequent

4. MYC translocation: 50% of cases

5. Prognosis: poor

The differential diagnosis between
EBV+ plasmacytoma and EBV+ PBL

Immunosuppres no yes

Localized Often high stage

Immunoblasts,
Morp! Mature plasma cells
plasmablasts
MYC rearrangement No Often positive

13

The differential diagnosis between
EBV-negative PBL and EBV-negative plasmablastic myeloma

Can be very challenging! If you really can not separate them, call plasmablastic
neoplasm and let clinicians struggle.

i Len

No Yes
Immunoblasts, Immunoblasts,
plasmablasts plasmablasts
Bone marrow
. Less Often
involvement

Immunophenotype

Can not tell them apart

15
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Case # 1454386

Clinical Presentation

Jagmohan S. Sidhu, MD?
Claude Cornwall, MD!?
Matthew J. McGinnis, PhD FACMG?

1. Department of Pathology and Laboratory Medicine, UHS Hospitals, Johnson City, NY
2. Clinical Genomics, NeoGenomics/Genoptix, Carlsbad, CA

[
“UH

A previously healthy 70-year-old Caucasian male presented to the
emergency department with one-week history of progressively
worsening vague abdominal pain, bloating and lack of appetite.

He denied any fever, chills or weight loss.

Normal physical exam

Mild absolute lymphocytosis, moderate thrombocytopenia
Abnormal LFTs and lactic acidosis

Markedly elevated LDH at >4300 IU/L (ref. range: 313-618 ITU/L)
CT Scan of Abdomen/Pelvis: Mild splenomegaly (13 cm max. span)

Peripheral Blood
Smear (PBS)
x400

ive NK cell Leukemia

up recommended

8 BM Core
x1000

% Negative THC
| Stains

B
PD-L1

Y 4
EBER (ISH)
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Flow Cytometric Analysis of Bone Marrow Aspirate

Touch Prep
WG Stain

Diagnosis and Further Work-up

* Aggressive NK cell Leukemia

EBV DNA Quantitative PCR of Serum: >1,000,000 copies of EBV DNA/ml (Reportable range: 100 -
1,000,000 copies/ mi)

Sudden death on day 2

Autopsy (limited to chest, abdomen and pelvis): Spleen

- Exsanguination due to spontaneous splenic rupture EBER (ISH) |

‘ Cytogenetic Analysis of Bone Marrow |

r ) some Analysis
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PCR for TCR Gene Rearrangement ‘ ‘
There is no evidence of a monoclonal T-cell population (gamma) by PCR analysis, indicating a NEGATIVE result.

Panel’s Diagnosis ‘

Results are POSITIVE for a clonal T-cell receptor Beta gene rearrangement.

Aggressive NK-Cell Leukemia
Lymphoid Molecular Profile by NGS (75-Gene-173-Gene Panel)

KRAS Al 3565C; pGIZA MISSENSE 2% YEs ‘ Panel's Points Of Discussion ‘
Tp53 Al C52465% pRITSH MISSENSE s vEs
e A ©53265T; pELTE" MissENsE 2% ves 1. Discussion of Aggressive NK-Cell Leukemia (ANKL)

Diagnosis : &= J— 2. Differential Diagnosis of ANKL

3. Mutational Landscape of ANKL
Aggressive NK-Cell Leukemia Aggressive natural killer-cell leukemia with
resulting in Spontaneous Jaundice and spontaneous splenic rupture: a case
Splenic Rupture report and review of the literature

11 12
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Discussion of Aggressive NK-Cell Leukemia (ANKL) ‘

1% of
Iymphom:
0 established (<300 cases
optimum
chemotherapy
regimen. New
targeted therapies
(JAK2, BCL2 and
Aurora Kinase
inhibitors) and
immune checkpoint

novo ANKL
(majority}

Evolution in EBV-NKTLPD
patients)

( minorit
gains/loss
genetic aberrations,
and involvement of
various signaling
pathway:

Features
with advanced
stage of ENKTCL

Fulminant;
<3 months
median
survival

Fever
Hepatospl
v

Pancytopenia
Hemophagocytosis
DIC
Muliorgan failure
Death

nification
ariation in

morpho 3

neoplas

Differential Diagnosis

3 other entities are in the differential diagnosis of ANKL.

ENNKTCL,
Non-nasal type

Why?

Because of EBV association
and significantly
overlapping features in its
advanced stage

How do we rule it out?

Can be difficult

Why?
ause of hepato
involvement, i(7)(q10) and a
few overlapping mutations

How do we rule it out?

Sinusoidal pattern of a T cell

lymphoma with surface and
ytoplasmic CD3 express
and clonal TCR gene
rearrangement

Why?

Because of CD2, CD7 and

CD56 expression and a few
overlapping mutations

How do we rule it out?
Skin nodule in an older
patient, blastic morphology,
expression of CD123, CD303,
(CD304, and absence of TCR
gene rearrangement

13
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Differential Diagnosis

ST

Differential Diagnosis and Mutational Landscape

Huang L et al

Groups

Common Symptoms

Fever, malaise, weight loss

Median Age 40 years with 2 peaks in 3rd and 5% decade 50 years
Gender M>F M>F
‘Common Ethnic Asians Asians; Native Americans in Mexico,

Central America and South America

Fever, malaise, weight loss

Duration of illness  Short Short (ot short for cutaneous form)

Organs Involved Peripheral blood, bone marrow, liver, Skin, soft tissue, GI, testes (other organs
spleen less often; PB and BM in advanced stage.)

HP Syndrome Can be present Can be present

Cytomorphology Variable Variable

is/Angioi Necrosist; +/- Necrosis+ ; Angioinvasion +

Immunophenotype CD2+,5CD3 -, CD7+, CD16+/-, CD56+,CD57-,  CD2+,5CD3 -, CD7-/+, CD16-, CD56+, and
<CD3e+, CGPs+, no TCR €CD3e+, CGPs+; no TCR

Chromosome del(6)(q21-925); 11q deletion; [i(7)(q10) is del(6)(q21-q25);i(6)(p10)

Analysis extremely rare.] [i(7)(q10) is extremely rare.]

aCGH 7p-, 17p-, g+ 29+, 1p-, 497, 50-, 6q-, 7q-, 11q-, 15q-

TCR Gene Rearr. None or rarely TCRy ; TCRp not without TCRy  TCRy sometimes; rarely TCR without TCRy

Prognosis
EBV Association

Mutational Landscape (NGS)  JAK-STAT Pathway STAT3, JAK2 STAT3
ENKTL  Tyrosine PTPRK, PTPN4, PTPN23
BRAF NRAS BRAE, KRAS, NRAS
RAS-MAPK
BCOR, KMTZ BCOR, KMT2D, EP300,
n SETD2, ARID2 ARIDIA,
Epigenetic
A DDX3X, FAs(TPs3) MsHe, FAS, TP53, FOXO3,
[TT— INPP5D, BRCAT, CDKN24, NOTCH2,
enn diagram prot Bt
Gao L-Metal T
ancer Biology and ITPKB, MEF2B
erapy 2019 3-UTR truncation of PDL1  KIT, MET, ITPKB, §-Catenin
Focal amplifications of 3-UTR ion of PDL1
PDL1 Focal amplifications of PDL1
BUEN Bolded Mutations: Shared | Bolded Black: More commoniin | Purple: Exclusively found in |

Grim Usually grim
>90% patients ~100%
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Pathogenesis of ANKL
NFKB and AID Unique, Newly-Discovered,
IL10-STAT3-MYC Biosynthesis AXIS
ANKL with TET2/TP53
it Mutations and no JAK-
TR L R STAT Pathway Mutation

ANKL with JAK-STAT

Increased IL10 (higher in the absence of JAK-STAT
Pathway Mutations)

Increased pSTAT3
PSTATS binds to MYC

Increased glycolysis and
increased nucleotide
Synthesis

Persistent NFKB Pathway

Activation
‘ Increased leukemia

Upregulation
cell survival of AID

PL0S One 201
12(3):00174136

Leukemia cell survival
and proliferation
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CASE SUBMISSION FORM

Submitter(s) and Titles (MD or MD PhD):
Xiang-Nan Jiang M.D., Xiao-Qiu Li M.D.,PhD.

Affiliation:
Department of Pathology, Fudan University Shanghai Cancer Center, Shanghai 200032,
China

E-mail:
lesleyjiang29@163.com

Case1
Clinical History:
Male,53-year-old, bloody stool for 2 mo

Biopsy Fixation Details:
Polypoid mass 3.5%3*3cm, the length of pedicle is 2.5cm

Description of Clinical Image if Any:
Colonoscopy: descending colon, a mass 40 cm away from anus

Details of Microscopic Findings:
The neoplastic spindled cells are inconspicuous or form loose whorled fascicles in the
background of a prominent lymphoplasmacytic infiltrate.

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:
CD21, CD23, CD35, D2-40, SMA

Special Stains:
EBER in situ hybridization

Cytogenetics:
None

Molecular Analysis:
None

Interesting Feature(s) of Submitted Case:

Rare special type of Infectious agent-association lymphoproliferation with unusual
clinical, morphologic, immunophenotypic, or genetic features;

84
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Proposed Diagnosis:
Inflammatory Pseudotumor-like Follicular/Fibroblastic Dendritic Cell Sarcoma of the
digestive tract

Comments:

Inflammatory Pseudotumor-like Follicular/Fibroblastic Dendritic Cell Sarcoma typically
involves the liver and spleen. Herein, we report these cases with unusual clinical features
in hope to broaden the morphological spectrum and consummate the clinical data.
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INFECTIOUS AGENT-ASSOCIATED
LYMPHOID PROLIFERATIONS

Case No. 1441462

Xiaohui Zhang
H. Lee Moffitt Cancer Center and Research Institute
Tampa, Florida, USA
Oct 19, 2019

MOFFITT (4)

* A-61-year-old man who presented to a local hospital with
fevers, chills, fatigue, shortness of breath and left axillary mass
in November 2014.

* A laboratory study revealed his WBC of 3.23 k/uL (ANC:
2.23k/uL), hemoglobin of 6.4 g/dl, MCV 86.6 fl, and platelet
count of 66 k/uL.

* He also noted to have subcutaneous nodules developing over
his chest, back and neck area.

* Initial CT scan of abdomen revealed an enlarged spleen and
liver.

* Other imaging studies including Doppler ultrasound of lower
extremities, EGD and colonoscopy, echocardiography and
chest X-ray were all negative.

* He underwent fine needle aspiration and core biopsies (x2)
performed on his left axillary and right neck mass, respectively.

« Large atypical lymphoid cells were identified.

* Per report, a flow cytometry panel was performed and showed
mainly T-lymphocytes with CD4 to CD8 ratio of 1:100.

* Outside diagnosis: Aggressive peripheral T cell lymphoma

Visit at Moffitt

* Physical examination revealed cervical and axillary
adenopathy and multiple subcutaneous masses on his trunk
with the largest located in the right flank region and
measuring 6 x 3 cm

* PET/CT showed hypermetabolic, non-bulky adenopathy on
both sides of diaphragm. Largest measuring 2cm, with SUV
ranging from 4.5-9.2.

* Additional laboratory studies showed positive serology for
HIV-1in 12/2014; The patient was started on Anti-Retroviral
Therapy (ART) with Stribild.

* The patient developed dyspnea and mild pleural effusions in
Jan 2015.

* A left thoracentesis was performed. The collected fluid was
clear and reportedly negative for tumor cells.

Contrast CT scan showed hepatosplenomegaly, mild lymphadenopathy
and subcutaneous lesions in chest wall.

Subcutaneous nodule, left shoulder, excisional biopsy




Flow cytometry identified a population of large cells:

« Positive for CD45, dim CD4, CD30 (subset), HLA-DR, CD38
(moderate), kappa (weak or partial)

* Negative for:
- CD19, CD20, CD22, lambda
- CD2, sCD3, CD5, CD7, CD8
- CD16, CD56, CD57, TCR-aB, TCRyS, CD10, CD23, FMC7,
CD25, CD34, PD-1, CD138

10

Immunohistochemical Study
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Summary of IHC/ISH Findings

* Positive: « Negative:
* CD45 « CD20
* CD3 (cytoplasmic) « PAXS
* CD4 (diffuse, strong) . TCLL
* CDA43 (diffuse, strong) . CD2
* MUM-1 (diffuse strong) . CD7
* CD138 (subset) . CD8

* CD79a (focally, weak)

TIA, Granzyme B, Perforin

* CD30(small subset) * CD56
* EMA (subset) * ALK1
* Ki67 (95%) * BCL-2

* BCL-6

Differential Diagnosis:

« Peripheral T-cell lymphoma

il ! "
Anap large-celHymphoma

« Extranodal-T/NK-celHymphoma-

* High grade B cell lymphoma

* Plasmablastic lymphoma

* Plasmacytoma, anaplastic variants

* Other neoplasms...

13 14
EBER In Situ Hybridization HHV8
15 16
on—= = = = = e Cytogenetics
v»::v *FISH studies showed no BCL2, C-MYC, or BCL6 rearrangement
- *Abnormal BCL-6 signals consistent with trisomy or tetrasomy of
- chromosome 3, and extra copies of chromosome 11
1 *The whole genome SNP microarray analysis detected three deletions
- including two in 13q and one in 14q, as well as duplications in
o chromosomes 3,4,11,13, and 19
" dwddo LRI T L]
5003019900 1200 150000 19100030 200338 3600 28001090 3200 3400 a0 w00
PCR for immunoglobulin Kappa light chain gene rearrangement
PCR for T cell receptor B or y gene rearrangements was negative
17 18
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Differential Diagnosis:

* Other neoplasms...

Diagnosis

Extracavitary Primary Effusion Lymphoma,
HHV-8+, EBV+ and HIV-1-Associated

19

20

Follow-up

* Chemotherapy with HperCVAD was initiated in 2/2015 (x 6 cycles),
achieved complete remission

* Underwent autologous hematopoietic stem cell transplant (7/8/2015)
« Last follow-up on Jun 29, 2017. No evidence of tumor recurrence.

DISCUSSION

* PEL typically manifests as malignant effusion in the body
cavities, mostly affecting patients with immunodeficiency, most
frequently HIV+ patients (70%).

* Extracavitary or solid variant of PEL occurs in lymph nodes and
extranodal sites such as gastrointestinal tract, skin, lung, liver,
spleen and CNS; no cavitary effusions

* Shows similar morphologic features to classic PEL.

Kalogeraki, A, et al. Diagn Cytopathol. 2015 (43): 144

21 22
Extracavitary PEL Immunophenotype: « HHVS + in all cases.
* EBV co-infection is found in 80-90% of extracavitary cases.
* No major difference from classic PEL
- CD45, CD30, CD38, CD138 . . * Previous report* showed extracavitary PEL has better survival when
- Lacks Pan B cell markers and g light chains compared to classic PEL (8 vs 29 cases; 11 mo vs 3 mo).
* Lower expression of CD45; slightly more frequent expression » More recent study** suggested no significant OS difference between
of CD20, CD79a and CD138 * classic PEL and the extracavitary variant, but a better disease free
 Aberrant T cell markers (CD3, CD43, and CD4) can be expressed survival.
in up to 50% of cases **
* CD3 expression can be focal, weak or strong
* May pose a diagnostic challenge
* Pan Z, et al. Am J Surg Pathol. 2012(8): 1129 * Chadburn A, et al. Am J Surg Pathol. 2004: 1401
**Guillet S., et al. Am J Hematol. 2016(91): 233 **Guillet S., et al. Am J Hematol. 2016: 233
23 24
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» Clinical Presentation

Session Three

F 52 y/o male with history of HIV and chronic kidney disease, presents
with facial pain, headache, and sinus mass

Sophie Song, MD PhD E Social history

Alexander Nobori, MD » homeless since 2017
> extensive travelling worldwide

» lived in Israel from 2008 to 2014 with Bedouin nomads in the

Dept. of Pathology and Laboratory Medicine Jordan River Valley
UCLA Medical Center E Physical exam: right eye proptosis and tenderness over the right sinus
Los Angeles, CA, USA and right face

E Laboratory testing: pancytopenia and LDH at 254

Imaging Studies

Imaging Studies

CT Sinus MRI Brain CT Abdomen and Pelvis

T AR AR, "5 B ]
\C‘f ot _ ¥ Renal Biopsy "%:*y\ s

Specimens

E Renal biopsy

E Bone marrow biopsy

E Liver biopsy

E Nasal biopsy (performed at OSH, and reviewed
at UCLA)

89



90



x|

2

Bone Marrow B‘iapsy

13

Case Summary

E 52-year-old man with HIV and sinus mass

E Morphology: large neoplastic cells with plasmacytic

differentiation and histiocytes with Leishmaniasis amastigotes

E Immunophenotype:

E Positive: CD138, BLIMP1, CD79a, CMYC, EBV-

EBER(ish)
E Negative: CD20, PAX5, ALK, CD45, HHV8

E FISH: t(8;14) MYC-IGH translocation
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Immunophenotype  CD20: negative

Comparison of several large cell lymphomas

Plasmablasti BV positive DLB! ALK-positit
lymphoma cell lymphoma

Clinical associations  HIV (70%), immune  None None

e large B-

suppression

Site Oral cavity, nasal Nodal or extranodal  Nodal, mediastinal
sinuses (lungs, Gl tract) mass
Morphology Monomorphic Variable; Monomorphic large
I bl or immunobl; and i blast-like B
plasmacytoid Hodgkin/ RS-like cells

cells

CD20: positive
PAX5: positive
CD38: negative

CD20: negative
PAX5: negative
CD38: positive

PAXS: negative
CD38: positive

EBV in Plasmablastic lymphoma

K 60-75% of cases positive for EBV by in situ hybridization
E EBV more frequently positive in HIV and post-transplant patients

E EBV-positive PBL has better event-free survival than EBV-negative
PBL (2015 Loghavi)

F EBV-positive PBL more frequently demonstrates MYC rearrangement
(2019 Miao)

CD138: positive CD138: negative CD138: positive
EBV Positive (60-75%) Positive (100%) Negative (100%)
MYC rearrangement  Positive (50%) Negative Negative
References
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A Case of
HiV-related pulmonary
lymphoproliferative disorder
—Called DLBCL?

Wang XJ, Yang SJ, Wang XM, Chen GQ, Wang LP*

Pathology Department of
China-Japan Union Hospital of Jilin University

QIR RE R

2019.10.19 XPAN

L ABAS UNOY HEGTALCE LY INVERSTY

Case information

® 28 years old male, had intermittent mild fever
for three months since January, 2019, and
showed limited antibiotic response.

® No dry cough, night sweats and weight loss
were reported.

® The patient had the history of the diarrhea, tarry
stool and herpes zoster infection for two years.
HIV testing is positive.

QIR E

9P SO WAL LI NVERSTY

CT scan images

CT scan presented bilateral high intensity pulmonary nodules

. -
&€ 3.8%2.9*1.9cm

’ Left

VAR BER

VAP UNOY G TALCF AN VRS

Provide a distinctive image reference to
Pulmonary LPD

Pathology Changes

O Wedge resection of the biggest nodule in the
lower lobe of left lung was submitted for
pathology examination.

O Grossly, the lesion, displayed gray-yellowish cut
surface in the central and whitish in the
peripheral nodule.

A BE B

VA LAPAS UHOY HEGHTALCE Y INVRTY

Central necrosis

6
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Polymorphlc Iymph0|d aggregates Pathological mitoses were numerous ]

10

PAX-5 ? CD79a
Patchy and variable posmve Dlm OSItlve )
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B cell receptor is degraded by EBV infection v

LMP1 is scatteredly positive;
T g T

EBV+ Akata Novel functions of
+TPA/butyrate EBV lytic replication:
Oh 24h "
(kDa) gp350+ B ce“ control
75—m 19G receptor EBV
_ degraded
s0— @mess | Tubulin
EBV
1| cDp7oA Complement
upregulated control
50— @mm «s® [ Tubulin preg

Ersing I, Nobre L, Wang LW et al. Cell Rep. 2017 May 16;19(7):1479-1493.
A Temporal Proteomic Map of Epstein-Barr Virus Lytic Replication in B Cells.

13 14

e
PSR
Courtesy. of Dr. Zheng yuanyuan

s

15 16

Consulted by Beijing Friendship
Hospital

Immunodeficiency related DLBCL
activated B-Cell subtype

CD20, Mum-1, EBER and EBNA2 were diffusely positive.

No C-myc gene rearrangement No TP53 gene abnormalities
PAX-5 and BCL-2 were partially positive.

LMP1, CD68 and CD3 were scatteredly positive.
Ki67 index was about 80%.
C-myc were about 60% positive.

CD30, CD79a, CD10, BCL-6, ALK, HHV-8,CD38, CD138
and CyclinD1 are negative.

No BCL-2 gene abnormalities

17 18
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Management and prognosis

O The patient rejected to receive immunochemotherapy

O He took oral anti-HIV drug and Chinese medicine with
unknown ingredients

O No extrapulmonary lesions were found by PET-CT scan

after 6 months follow up

Differential diagnosis

Negative staining of HHV-8*,CD38 and CD138.

v
Plasmablastic lymphoma
HHV8-associated lymphoproliferative disorders

*HHV-8 staining is courtesy of professor Zheng yuanyuan

19
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Differential diagnosis and discussion

Immunodeficiency-associated
LPD

HIV-related DLBCL LYG grade 3

. R

Chemotherapy and poor outcome*

*Song JY, Pittaluga S, Dunleavy K, et al, Jaffe ES. Am J Surg Pathol. 2015 Feb;39(2):141-56.

LYG Lymp_homatoid_ granulomatosis (LYG) is an
anglocentrlc and angiodestructive
lymphoproliferative disease involving extranodal
sites, composed of EBV-positive B cells
admixed with reactive T cells, which usually

predominate. The lesion has a spectrum of
histological grade and clinical aggressiveness, which is

related to the proportion of large B cells.

Grade 3 stillshow an inflammatory background, but
contain large atypical cells that are readily identified

by CD20 and can form larger aggregates. Markedly
pleomorphic, and Hodgkin-like cells are often present, and

Nnecrosisis usually extensive. EBER positive cells were
numerous (>50 /HPF)

WHO Classification of Tumours of Haematopoietic and Lymphoid Tissue, 2016

21
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LYG Grade 3  1cD-0 codes 9766/3

1. Most favorite site is lung
2. Angiocentric lymphoproliferative disease
3. Obvious necrosis

4. EBER positive cells were numerous (>50 /HPF)

™N ,
Necrosis b ¥ EBER U

Lung nodules # Angiocentric &

LYG Grade 3 Our case

Jaffe ES. Am J Surg Pathol. 2015
Feb;39(2):141-56.

Cxh
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Differential diagnosis and discussion

Immunodeficiency-associated
LPD

How to define‘ the “Iar.ger aggregates”
(Cutoff number)?

»

HIV-related DLBCL

LYG grade 3

R

Chemotherapy and poor outcome
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59-year-old immunocompetent man with long-
standing, mediastinal lymphadenopathy (localized)

@ R The 1st Joint CSHP/SH Workshop 2019

SESSION 3
HIV and HHV8-Related Lymphomas 2000: pretracheal lymphadenopathy - anti-TB - no response
2009: (chest CT) enlarged lymph nodes compared to 2000
CASE 4 (no 1455006) 2017: chest pain
——————— >‘ Excision of all hypermetabolic (PET/cT) lymph nodes

Christos Masaoutis
Resident in Anatomical Pathology
Evangelismos General Hospital

Athens, Greece HIV (_) HBV () HCV ()
work-up unremarkable (mild hypogammaglobulinemia)

ep laceme g nal centers VERY RARE involvement of the interfollicular space (only focus)
Ll e E "/,

BSNS < R ¢
b : :
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o R

Ki67 ~100%

fad

ALSO NEGATIVE:

CD3 CD15 BCL6 PGM1 CD56 p63
AE1/AE3 Melan-A
7

Polyclonal immunoglobulin rearrangements

CONTROLS

(comtrol)

PATIENT

fcontroh) | (Beowia Aeppabive 113418, 182019)
Mokoxkuvas 8

1 2

Qe

3

10

LANA1 HHVE + EBERSs EBV

GERMINOTROPIC LYMPHO-
7 . PROLIFERATIVE DISORDER (GLPD)
o £ '.. e —

large (“plasmablastic”) cells

+
¢ oA striking predilection for germinal centers
7‘.’, (limited interfollicular growth is allowed)
- +

“null” immunophenotype, may only MUM1+
may express plasma- of B- or T-(!) cell markers
+

poly- or oligoclonal; g may be monotypic
+
i iy HHV8 & EBV (latency type I) co-infection
11

12
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There may be Castleman-like areas
in germinotropic LPD

DIFFERENTIAL DIAGNOSIS:
HHV8-associated “plasmablastic” lymphomas (WHO 2017)

GERMINOTROPIC LPD EXTRACAVITARY HHV8+ DLBCL, NOS

PEL (MCD-ASSOCIATED)
HHV8 + + +
EBV + +/- -
GERMINOTROPIC +
LOCALIZATION - -
COMPROMISED - + +
PRESENTATION localized nodal disease nodal or extranodal generalized, disease,
no systemic symptoms systemic symptoms
BEHAVIOUR INDOLENT AGGRESSIVE AGGRESSIVE
MONOCLONALITY o + +
Ig EXPRESSION + -+ +
HYPSROMMUATTAI%ONS + + B
13 14
CLINICAL OUTCOME EXCEPTIONS
NO OTHER TREATMENT BESIDES EXCISION
2 YEARS AFTER DIAGNOSIS:
PATIENT WITHOUT DISEASE
15 16
EXCEPTIONS EXCEPTIONS: EBV
GERMINOTROPIC LPD EXTRAEQLV ITARY &Hgg;g;ggﬂg;
EBV + +/- -
One case of EBV-negative germinotropic LPD
(Gonzalez-Farre et al. 2017)
17 18
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EXCEPTIONS

EXTRACAVITARY HHV8+ DLBCL, NOS
GERMINOTROPIC LPD PEL (MCD-ASSOCIATED)

GERMINOTROPIC +
LOCALIZATION B B

EXCEPTIONS: “GERMINOTROPIC” LOCALIZATION

(1) IN HHV8+ MCD-ASSOCIATED LYMPHOMA (EBV-)
(Gonzalez-Farre et al. 2017)

(2) IN EBV+ DLBCL (HHVS-)
(Lorenzi et al. 2016) (Asakrah et al. 2018)

(3) IN EARLY PRIMARY EFFUSION LYMPHOMA (PEL)
(Fend et al. 2012)

(4) IN EBV IN HHV8+ MCD
(Gonzalez-Farre et al. 2017)

19
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EXCEPTIONS: “GERMINOTROPIC” LOCALIZATION

(1) IN HHV8+ MCD-ASSOCIATED LYMPHOMA (EBV-)
(Gonzalez-Farre et al. 2017)

HHV8+ PLASMABLASTIC PROLIFERATION
‘ OUR GERMINOTROPIC LPD ‘ ‘ IN MCD by Dr J Goodlad (Chadburn et al. 2017)

Hypermutated cells, EBV-positive Naive cells, EBV-negative

21
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EXCEPTIONS: “GERMINOTROPIC” LOCALIZATION

(2) IN EBV+ DLBCL (HHV8-)
(Lorenzi et al. 2016) (Asakrah et al. 2018)

NODULAR INTRAFOLLICULAR EBV+ DLBCL
(CD20+, LMP1+, HHVS-)

images from (Lorenzi et al. 2016)

EBV CD21+FDC

23
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EXCEPTIONS: “GERMINOTROPIC” LOCALIZATION

(3) IN EARLY PRIMARY EFFUSION LYMPHOMA (PEL)
(Fend et al. 2012)

“Early PEL” vs Germinotropic LPD

“These cells
were
coinfected by
EBV and
HHV-8, but
lacked Ig
expression,
favouring PEL
over
germinotropic

Lpp”’

(Fend et al. 2012)
subm. by Dr Peker, Workshop of the XV. Meeting of the EAHP/SH. Uppsala, Sweden (2012)

25 26
EXCEPTIONS: “GERMINOTROPIC” LOCALIZATION
EBV ; HHV8
et f" o (Y
R e A
.‘:-.'; ;\":, 3 -'.
v b ¥ HEs oa oa
- ..‘.S:' s .p:., "~ . o
-.‘._:“ﬂ‘- > ‘.‘-&."’. 2 k .
TG P o O W
‘. . ‘i.. . ‘.‘. J‘.
LN . . (Gonzalez
PO WA K -Farre et
. ’ al. 2017)

(4) IN EBV IN HHV8+ MCD
(Gonzalez-Farre et al. 2017)

SMALL EBV+ HHV8+ CELLS IN ISOLATED REGRESSIVE
FOLLICLE IN MULTICENTRIC CASTLEMAN DISEASE

27
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EXCEPTIONS EXCEPTIONS: IMMUNE STATUS,
PRESENTATION AND BEHAVIOUR
EXTRACAVITARY ~HHV8+ DLBCL, NOS
GERMINOTROPIC LPD PEL (MCD-ASSOGIATED)
(1) Germinotropic LPD in HIV-positive patients
(Bhavsar et al. 2017)
(Gonzalez-Farre et al. 2017)
IMMUNO- _ + + (2) Non-germinotropic nodal HHV8+ ]
COMPROMISED e o EBV+ proliferation (“extracavitary
localized nodal disease generalized, disease, »y o . . . K
BRESENTALCH no systemic symptoms ekl @ @ilitatt systemic symptoms PEL ) in HIV'neg ative patlents with
BEHAVIOUR INDOLENT AGGRESSIVE AGGRESSIVE favorable outcome (>4years)
(Juskevicius et al. 2014)
(Courville et al. 2014)
(Ibrahim et al. 2017)
29
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5 REPORTED HIV+ CASES with:

* B-symptoms in 4/5 cases
* generalized lymphadenopathy in 4/5 cases
* splenomegaly in 3/5 cases
« growth beyond germinal centers in 4/5 cases

* monoclonality in 2/4 tested cases

* CD79a expression in 2/5 cases
* persistent disease despite treatment in 2/5 cases
» subsequent EBV+ DLBCL in1 case

GERMINOTROPIC LPD AND HIV > ATYPICAL FEATURES

EXCEPTIONS

EXTRACAVITARY HHV8+ DLBCL, NOS

GERMINOTROPIC LPD PEL (MCD-ASSOCIATED)

BEHAVIOUR INDOLENT AGGRESSIVE AGGRESSIVE

(Bhavsar et al. 2017)|

(Gonzalez-Farre et al. 2017)

31
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DOES GERMINOTROPIC LPD TRANSFORM ?

HIV- HBV+ HCV+

Nodal HHV8+ EBV+ (co-infection) proliferations:
a spectrum?

polyclonal GLPD - aggressive, . {Courvlle TRANSFORMATIO|
; but concomitant ek b
widespread HHV8+ EBV+ lymphoma ) 04
nodal Kaposi N — —\ f
10-year-long mass-forming GLPD > - % ! UNCLASSIFIABLE?
2017
-> EBV+ (HHV8-) DLBCL 27 GERMINO- ‘7HV8+bIEBV+ MCD 'yasst;ciatetj
plasmablastic microlymphoma
proliferation”
GLPD-like & CD-like areas in aggressive, HIV+ (Seliemet
] al. 2007)
widespread HHV8+ EBV+ lymphoma v
HIV+ GERMINO-
GLPD-like area in aggressive, (Gonzalez M Weng et 2018, Sukswa e a, 2019, Ruiz-Cordero et
HIV+ -Farre et al 2015, Peker et al. 2013, Lee et l. 2017, Papoudou-Bai
widespread HHV8+ > EBV+ lymphoma AL ConaesFane o 27, e sl 2004
33 34

HHV8 & EBV CO-INFECTION:

¢« TWO WHO ENTITIES
GERMINOTROPIC LYMPHOPROLIFERATIVE DISORDER
PRIMARY EFFUSION LYMPHOMA

* UNCLASSIFIABLE CASES, usually HIV+

(17 HIV- and 5 HIV+ cases)
(10-12 cases)
BE STRICT WITH DIAGNOSTIC CRITERIA OF GERMINOTROPIC LPD, BECAUSE OF:

- GLPD-like areas in aggressive disease
- tendency of unclassifiable cases to be aggressive

FEATURES - CRITERIA “REASSURING” OF AN INDOLENT NATURE:
- STRIKING GERMINOTROPIC LOCALIZATION
AND - LOCALIZED LYMPHADENOPATHY, NO SYSTEMIC DISEASE
AND - IMMUNOCOMPETENCE

GLPD HAS BEEN DIAGNOSED IN HIV+ PATIENTS, BUT THESE:
- tend to present with generalized, symptomatic disease
- may run the risk of transformation
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HIV-unrelated HHV-8 (+) EBV (-) extracavitary PEL Case report

An Okinawan resident

81-year old, male

Weight loss and testicular mass

LDH: 1911 U/, soluble IL-2 R: 7388 U/I
HTLV-1Ab (-), HIV Ab (-)

Kennosuke Karube
Dept. Pathol. and Cell Biol. University of the Ryuky:

FDG-PET

« 11cm mass in the right kidney—Biopsy
« 5cm testicular mass

« Multiple retroperitoneal lymphadenopathy No pleural, pericardial, peritoneal effusions

Needle biopsy of the kidney
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Immunoglobulin light chain HHVS8 (+) but EBV (-)

Lambda HHV-8 (LANA) EBERK-in situ hybridization

Summary of immunophenotype PCR (BIOMED?2) for IGH-FR3

Positive Negative

CD30 CD20

CD138 CD79a

MUMA1 PAX5

HHV-8 (LANA) CD5

CD3 (partially) Kappa
Lambda
EBER-ISH

Clonality (+)

PCR (BIOMED2) for TCR-gamma

Proposed diagnosis
Extracavitary primary effusion lymphoma
(HHV-8 (+), EBV(-))

Panel diagnosis
HIV-unrelated HHV8 (+) EBV (-) extra-cavitary PEL

Clonality (-)
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Primary effusion lymphoma (PEL)

First demonstrated as HIV-related lymphomas
A malignant effusion in body cavities

Rarely, lymphomas identical to PEL may occur as
solid mases without any effusion

EBV-negative PEL occurs mainly in HIV-negative,
but elderly patients especially originating in HHV-8
endemic regions

Prevalence of HHV-8 in the world

Medrteranesn

Vangt ¥
&
;
,
LY

Whitby JNC/ 1998, Dukers AIDS 2003, Awazawa J Infect Dis 2017

Reported case number of HIV (-) HHV8 (+) PEL

O = N W A U O~

Mediterranean region Ascoli Haematologica 2002 etc.

Prevalence of HHV-8 in the world

Whitby JNC/ 1998, Dukers AIDS 2003, Awazawa J Infect Dis 2017

Prevalence of HHV-8 in the world

Shinjang Uyghur
A40%

J0% 26| Okinawa

emanean
o 4 0%

China 4 lzpan

Whitby JNCI 1998, Dukers AIDS 2003, Awazawa J Infect Dis 2017

Existence of co—factors in the development of Kaposi sarcoma

Okinawa main island

Okinawa
Miyako island

Google Map, Awazawa J Infect Dis 2017

107



Existence of co—factors in the development of Kaposi sarcoma Existence of co—factors in the development of Kaposi sarcoma

Okinawa main island ) \ dkinawa main island
Proposed hypothesis Proposed hyp
«Different pathogenic characteristics of HHV-8 strains «Different path iins.

+Host susceptibility to the development of Kaposi sarcoma *Host suscept sarcoma

*Environmental factors: e.g. high altitude o | *Environmentz

Grossman Mayo Clinic Proc 2002, Awazawa J Infect Dis 2017 Grossman Mayo Clinic Proc 2002, Awazawa J Infect Dis 2017

Existence of co—factors in the development of Kaposi sarcoma .\ knOWIedgement

University of the Ryukyus

Okinawa main island Department of Radiology
Proposed hypothesis Hitoshi Maemoto
Department of Pathology and Cell Biolot
Mitsuyoshi Takatori

Shugo Sakihama

«Different pathogenic characteristics of HHV-8 strains
*Host susceptibility to the development of Kaposi sarcoma

| -Environmental factors: e.g. high altitude

= Similar mechanisms in HHV-8 associated lymphoma?

Grossman Mayo Clinic Proc 2002, Awazawa J Infect Dis 2017
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HIV-Associated Lymphomas in 2019:
Spectrum of Disease and Treatment
Approach

Paul Rubinstein MD
Attending Physician
Stroger Hospital of Cook County
Assistant Professor of Medicine
Rush University Medical Center

Acquired Immunodeficiency Syndrome
1981- AIDS was recognized
Increase number of cases of Kaposi sarcoma
affecting mainly males having sex with males

1982-Centers for Disease Control (CDC) broadened th
definition of AIDS to patients dx with Kaposi sarcoma
and primary CNS lymphoma

1987-CDC added non-Hodgkin lymphoma
1992-CDC added cervical cancer and CD4+ T-cell count

1996- Combined anti-retroviral therapy became
standard

Number of people v S S-defining cancers, and

Disclosure Information
Paul G. Rubinstein, MD

* | Have no financial relationships to disclose

« | will not discuss the off label use or investigational agents in
this presentation.

Prevalence of Patients Living With HIV/AIDS in the United States
1980-2010

1.200000
WV infections using origina
e surveillance methodology
VOO0 @ Mew HIV infections wsing updated

incidenca surveillance
methodalogy
essssee
0

l"
800,000 ..
.

00000 .

.
(R
- - — = e .=
19D VB3 1986 1969 1990 1995 1995 2001 2004 2007 200

Projection of Prevalence and Distribution
of HIV-associated Malig

US. Adull HIV Populalion, 20082630
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Standard Incidence Ratios of Malignancies in the
Pre-HARRT and early HAART Era

10S.defining, and
ARRT cra and in

Rubinstein PG, Abulafi A. AIDS. 2014 Fel (4):453-65

Standard Incidence Ratio and Burden
of Cancer in Patients living with HIV in China 2008-2011

"Number of Cases Observed
Male/Female

Lung 7131140
Liver s30/s4
tymphoma 2090117
Brain/CNS 216/105
Stomach 137/60
Kaposi Sarcoma 132/39

Levkemia 50/28

BIDSA (v

Cancer-Attributable Mortality Among People With Treated
Human Immunodeficiency Virus Infection in North America

Cancer-Attributable Mortality in HIV « CID 2017:65 (15 August)

110

Spectrum of malignancies among the
population of adults living with HIV infection
in China: A nationwide follow-up study, 2008-
2011

Weiming Zhu'?, Yurong Mao', Houlin Tang', Jennifer M. McGoogan', Zuo-Feng Zhang?,
Roger Detels®, Na He?, Zunyou Wup 2+

1 National Centar for ADS/STD Cantrol and Preveation, Chinese Center for Diseass Conirol and Praverntion.,
China, 2 Department o iology, Fieking Schoal of Public Health, University of Calforia-Los
s Angslas, s of America. 3 Depanment of Epidemiokogy. Schoal of Public
an Universiy, S

The Correlation Between HIV and Cancer

Pts living with HIV/AIDS (PLWHA) in the United States have a
12 fold increase over the general population in being dx with
NHL

Since 2003 more Non-AIDS defining cancers than AIDS defining
PLWHA in studies in North America, Europe, and Australia with
clinical info and death certificate info... 7-15% deaths were due
to AIDS Defining Cancers and 12-27% Non-AIDS Defining
Cancers

20-42% of deaths depending was due to cancer.

CID 2017:65 (15 August) * Engels et al

Oncogenic Viruses Associated with HIV-associated Malignancies

Table 3. Comman AIDS-defining and non-AIDS-defining and tumor
associated oncogenic vinses.

Rubinstein PG, Abulafia D, Zoloza A




HHV8 Virus Expresses vBCL-2 and v-cyclin

HHV8 VIRUS EXPRESSES MULTIPLE PROTEINS THAT ALTER CELL
CYCLE AND INDUCE TRANFORAMTION.

Endothelial cell
Transh

Immune evasion

Effusions in

Angiogenesis

KS, MCD
B-cell proliferation
MCD, PEL

Kaplan L, Hematology 2013 pg 103-107 Kaplan L, Hematology 2013 pg 103-107

The Role of CD4 Cells on Germinal Centers HRS Microenvironment

* CD4 T-Helper Cells Migrate to
The Germinal Center

* CD4 T-Cells Prevent Germinal
B-Cell Lymphocytes from
Undergoing Apoptosis and help

develop the germinal center.
Nature Reviews Immunology 12, 136-148 (February 2012)

* A Loss of gastrointestinal tract
germinal centers have been
demonstrated In patients with HIV

que MC et al. Plos Medicine
DOI: 10.1371/journal.pmed.1000107

Swain SL et al. Nature Reviews Immunology 12, 136-148 (February 2012) Steidel C, Connors J, Gascyne R. JCO 2011;32:8401

Model for Prognosis, Histology, Incidence and CD4 T-cell Count for
Trends in CD4 Counts For Different AlDS-related Lymphoma
HIV Associated Lymphomas

Germinal Center Post-Germinal Center

EEPCNS %

I Burkitts %
Il DLBCL %
L% A incidence per 10,000 person year

Mild enmnodeficiancy
Moderate CO4 count
X 100200

Percent of Patients at each
CD4 Count

0-50 51-100 101-150 151-200 >200
CD4 Count
A Retrospective Analysis of All Hematological Malignancies in Patients Infected with HIV, a

Subset Analysis of the CHAMP Study (Cook County Hospital (CCH) AIDS Malignancy Project)

S. Gupta et al. American Society of Hematology Abs#3693 12/2011
Dunleavy K et al. BLOOD, 5 APRIL 2012 VOLUME 119, NUMBER 14
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Treatment Approach Survival of DLBCL and Burkitt Lymphoma

. . . ) Patients In The Pre-cCART ERA
Treatment should be done in conjunction with HIV

specialist and pharmacologist

An Accurate Risk Assessment of HIV Status

Type of patient i.e low CD4 count, multiple co morbidities
vs. healthy HIV patient vs. Lymphoma as presenting sx/sx
of HIV (Cardiac)

Occam’s Razor does not apply in advanced AIDS

Opportunistic Infection Risk/History/Prevention

Co-Infection Status i.e. HEP B/C or HHVS (KS)

cART/Medication Assessment: Potential Adverse Events -

and Chemotherapy-cART/Medication Interactions Lim, S. . et al. J Clin Oncol; 23:4430-4438 2005

Survival of DLBCL and Burkitt Lymphoma Overall Survival of Patients with Rituximab-based Regimens vs.
Patients In The Early-cART ERA Non-Rituximab Based Regimens

* Univariate and Multivariate Analysis Showed with
Rituximab: Improved OS, PFS, CR rates

* Improved Outcomes were only noted when CD4

430-4438 2005
430-4438 2005 counts were above 50 cells/mm?

Barta et al. Blood 2013,122:3251-3262

Comparison of the Survival of Patients Receiving
RCHOP versus daREPOCH

Survival of AIDS-Related DLBCL at
Cook County Hospital
=) 51 HIV+ DLBCL Patients
\ vs. 240 HIV- DLBCL

240 HIV- DLBCL
vs. 14 AIDS-Related
DLBCL treated with daEPOCHR

DLBCL: REPOCH had better PFS and OS than RCHOP
On multivariate analysis infusional RCDE and EPOCHR had improved OS and PFS vs.
Non-i ional Regimens
Burkitt’s Lymphoma: intensive regimens Better OS than Infusional Regimens

Barta et al. Blood 2013,122:3251-3262
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Plasmablastic Lymphoma Survival HIV-associated ALCL

Study D4 Tasll Treat oths) Table 1: Clinical Characteristics
Coun
SR TR TR BoAGE SB WWRSK sm OTHERSITES TREATMENT FOLLOW-UP
| | CODOXM/IMVAC
ol el e CHOP/CHOP ke
6%

Lung, spleen, Died
drknown 8 Ves Mo Lymphode gyominal/peivic LN Chemotherapy (5 mol

r 57%) . DAEPOCH,
Gl e 7 CHO/CHOP Tke | Tomonths | Herosenial 11 Yes Mo Neckmas  No cHoE?
imesstve Hmonths Unknown N/ WfA A Eyeld Not documented  Unknawn
Skin, lung, LN, bone, ~ ICE, 5T,
soht

CODOX-M/IMVAC rosexual i
Hete | 789 Yes KS/OI Perkrectal ke Y

e era” T SEPICHLCOECH | 77 Nosal, lung, LN,
Toratim 7 5 GEFOGH (14| T7monti Homosexsl 42 Yes Mo Am paraspinal region,
CHOP/CHOP ke bore, liver, spleen
-11) 7 mosths

| T7manths 63 M Homesawal 85 Yos KS Skin Lung, ploural fluid

Teeetal® () &
Schommers etal | 2013 |1 C S moaths

UL WEL, WCR all dagnese beoee 1956 and use of cART

an G4+ T call court (callsimm?) at dagnois. Dose agusted Stoposiie.
orednisane. vreratre, cydoghoaphamaide, ard doterutic (GSEPOCH)
e Demenicin, Methofrexate, Noonamads, Eloncerde, Clinicopathologic and Genetic Analysis of HIV-Associated Anaplastic Large Cell Lymphomas (ALCL)
Cttarsbine {OOOCKWIVAC Anna Nam, Susan Mathew, Paul Rubinstein, Yi-Hua Chen, Swarna Gogineni, Kelly Petrowski, Amy Chadburn

USCAP 2017

Rubinstein PG and Wyne C. AIDS Related Plasmablastic Lymphoma

Oncolytic Viral Strategies

3 Lytic activation of viruses residing with

OTHER NEW APPROACHES

s immuno-genicity
Proteasome inhibitors

HDAC inhibitors

Azidothymidine (AZT)

Taxol

Cisplatin

Randomized Phase |l Trial of EPOCH-based Chemotherapy Alone or in Combination with the . . .
Histone Deacetyalse Inibitor Vorinostat in HIV-Associated Non-Hodgkin Lymphomas Survival Data for Primary Effusion Lymphoma

Ramos JC, Sparano JA, Reid EG, Ambinder RF, Siegel E, Moore PC, Chadburn A, Rubinstein PG et al.
ASCO 2018

1 NOVEMBER 2018 | VOLUME 132, NUMBER 18
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Randomized Phase Il Trial of EPOCH-based Chemotherapy Alone or in Combination with
the Histone Deacetyalse Inibitor Vorinostat in HIV-Associated Non-Hodgkin Lymphomas

Productdimit Survival Esimate
s e 4 ekt  ak

PEL n=7 PBL n=15

Ramos JC, Sparano JA, Reid EG, Ambinder RF, Siegel E, Moore PC, Chadburn A, Rubinstein PG et al.
ASCO 2018 ABS#

New Therapies Cont.

1. PBL/PEL/CD30+ NHL: Brentuximab Vedotin

2. Plasmablastic lymphoma: daEPOCH+
Daratumumab (anti CD38)

3. NHL: daEPOCHR+ ibrutinib
4. Relapsed NHL: RICE+ Ibrutinib
5. Relapsed cHL: Nivolumab

Brentuximab Vedotin Mechanism of Action

Brentuximab vedotin (SGN-35) ADC
monomethyl auristatin E (MMAE), potent antitubulin agent

’ protease-cleavable linker
ant-CD30 monoclonal antibody

ADC binds to CD30

ADC-CD30 complex
traffics to lysosome

MMAE is released

G2M cell
cycle arrest

Apoptosis

MMAE disrupts
microtubule network

114

OS for 075 data for PEL in Plasmablastic and Primary Effusion Lymphoma

ProductLimit Survival Estimats Productimit Survival Estimate
" Wl Mt of 5.2 MK

PEL n=7 PBL n=15

Ramos JC, Sparano JA, Reid EG, Ambinder RF, Siegel E, Moore PC, Chadburn A, Rubinstein PG et al.
ASCO 2018 ABS#

CD30 Expression aside from cHL

PEL 80% EBV and 100% HHV8

PBL 60-80% EBV Positive

Commonly seen in EBV driven lymphoproliferative disorders
ALTCL and other T-cell ymphoma

Expressed in DLBCL...about 20% in non-HIV DLBCL

Thus utilize the CD30 Antibody Drug Conjugate with Mono-Methyl
Aurastain E as a means to improve survival by targeting CD30 +
Malignant Cells.

BLOOD, 4 APRIL 2013 x VOLUME 121, NUMBER 14

Brentuximab Vedotin upfront in non-HIV cHL

2 yr mPFS 82%
For AVD+BV

2 yr mPFS 77%
For ABVD

N Engl J Med 2018; 378:331-344 DOI: 10.1056/NEJM0a1708984




AVD-BV in HIV-associated cHL

2 year PFS 86% i~ 2 year PFS 87%
2year 08 92% 2year OS5 90%

Figure Kaplan-Meier curves of progression free survival (PFS) and overall survival
(OS) of all subjects and B: of subjects with advanced stage HIV-associated cHL.
Safety and Efficacy of Brentuximab Vedotin in Combination with AVD in Stage II-IV HIV-Associated Classical
Hodgkin Lymphoma: Results of the Phase 2 Study, AMC 085
Rubinstein PG, Moore PC, Bimali M, Chadburn A, Cesarman E et al. ASH 2019; Abstract # 130

ECHELON-2: PFS by BICR in ITT Population

(Primary Endpoint)
Events, Median PFS,  3-¥r PFS,
n(%) Mas (85% CI) %

—BV4CHP 95(42) 482(352-NE) 571
— CHOP 124(55) 208(12747.6) 444

=

HR;0.71 (950 €1 0.540,83; P = 0210
Mt follow-us: 36.2 705

6 18 24 30 36 42 48 54 60 66
Mos From Randomization

Clinical efficacy of daratumumab monotherapy in patients with heavily
pretreated relapsed or refractory multiple myeloma

G A
iarping Wang | imsan Khan ' Tahamisn Ao,

i From Baseline

h“"\lﬂlnun..

rapeo

B M

BLOOD, 7 JULY 2016 - VOLUME 128, NUMBER 1

Brentuximab Vedotin + CHP vs CHOP in Previously
Untreated CD30+ PTCL (ECHELON-2): Background
* PTCLis a rare form of aggressive NHL with heterogeneous biology'®

CHOP/CHOP-like regimens are standard frontline therapy for PTCL, but response is typically
poor and new therapies are neaded!*

~ ALK+ SALCL with better outcomes than other subtypes, depending on age/IPl score®!
CD30 expression varies across PTCL subtypes with universal expression in sALCL#
BV: CD30-directed antibody-drug conjugate!’®!
~ In phase | trial, 50% of patients treated with BV + CHP in frontline achieved durable remissions”!

— Approved as monotherapy for R/R SALCL, with recent expansion of indication based on the current
data ta include untreated SALCL and other CD30+ PTCLs in combination with CHP'*!

Current study compared efficacy, safety of BV + CHP vs SoC CHOP In untreated CD30+ PTCLI!

Blood. 2013 Aug 15; 122(7): 1233-1242. PMCID: PMC3744890
Prepublished online 2013 Jul . doi: 10.1162b000-2013-01-461713 PMID: 23838350

CD30 targeting with brentuximab vedotin: a novel therapeutic approach to
primary effusion lymphoma

iti Bnatt, "2 Brittany M. Ashiock,? Yasodha Natky * victoria Sujoy.? Jannifer R
Garlos Rames.? Enriqua A, Mesri.® and Izidore 5, Lossos™?

HIV survival in Allogeneic and Autologous Stem Cell Transplantation
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THE LANCET L

Resistance to HIV-1 infection in Caucasian individuals bearing mutant alleles of the CCR-5 chemokine . el Lrans) o I Second person reported in remission from HIV fnfecﬂonl

receptor gene
ptor g .
e A ML COBIN i yieonlors gt - . . [ ——————

“The London Patient’  Timothy Brown

Patient

16%
At least 4-16% of patients of European Decent No More

Have at least 1 Copy of the CCRS delta 32 Gene ’ Timothy

—aka.

Conclusions
HIV-associated malignancies in north america represent 20-25%
mortality in the HIV community

Transformation to cancer is multifactorial and depends in part on
CD4+ T-cell count, microenvironment, and oncogenic Viruses

Treatment can be well tolerated but care must be taken in managing
comorbidities

Outcomes are becoming similar to the non-HIV population

New treatments taking advantage of lymphoma biology are improving
outcomes.

Stem cell transplant are well tolerated in patients infected with HIV
Stem cell manipulation deleting CCR5 may lead to cure

S
1000 x 500 - chicagobusiness.com

116



Richard Longnecker

Viral lymphomagenesis, host susceptibility,
and update on vaccines against
lymphomagenic viruses (e.g., EBV and HIV
vaccines).

Xi'an

October 2019

Worldwide Incidence of Cancers Attributable to Viruses

Virus Cancer Major regians affected Rofs

iphoma - 10% gastric

Epstein-Barr 4+ Kaposi sarcama

3 ol o g gt +East Asia + East Africa + Regions
< ma - Mot type Il 5 :
of the Americas

mphomas

- hsia « Sub-Saharan Africa
- Regions of South America

Hepatitis B virus  + 53% of hepatocellular carcinoma
Human T-
Iymphatropic

Australia s Regions of
uth America and the

a0

4 of adult T cell leukaemia

Human 5% of carvical carcinama » 70% of oropharyngeal carcinoma « Other anogenital .
papillomavirus nas o !

- Regions of Asia, the Americas,
HepatitisCvirus  +25% of hepatocellular carcinoms - Non-Hodgkin 8 cell ymphomas Horth Africa and the

Mediterranean
Kaposi sarcoma.
s - Rogions of Europe and sub

«249% of Kaposi sarcoma - 2999% of primary affusion lymphoma Pl

Merkel cel
polyomavirus

Horth Amerca st
50 of Marks el carcinama North merica- Auslia

Nathan A. Krump & Jianxin You, Nature Reviews Microbiology (2018)

Cancer is a Multistep Process

Loss of Normal Growth Control

Normal -
cell division \‘/
~ "
Cell Suicide or Apoptosis

Cell damage—
o repair

Cancer
cell division

N
6
6

First  Second o Thid  Fourthor
mutation  mutation tion later mutation N
Uncontrolled growth |

Viruses can participate in this process — replacing a requirement for mutation or
enhancing cellular gene mutation.

Viruses and human cancers

More people infected by viruses than come
down with cancer.

* Viral sequences typically detected in tumors.
Viral infection is necessary but not sufficient.
» Latency can vary before appearance of
cancer.
— Can be several decades between infection
and development of cancer (HBV and liver
cancer) or quite short (EBV and BL).

Mechanisms of Viral Transformation

- Activation of cellular signal transduction pathways.
Mimics of cellular signaling molecules or activators of cellular signaling
molecules. Oncogenes and Tumor suppressors.

- Cell cycle control pathways.
Abrogation of normal cell cycle restriction points (inhibition of p53 or
pRb, production of virus-specific cyclins, cell cycle changes.

- Mutation of Cellular DNA.
Mutagenic retroviruses, HBV, HCV, Inflamation etc

Human Herpesviruses

 Alpha-
— Herpes Simplex Virus (HSV)
— Varicella-Zoster Virus (VZV)

* Beta-
— Cytomegalovirus (CMV)
— Human Herpesvirus 6 (HHV-6)
— Human Herpesvirus 7 (HHV-7)

* Gamma-
— Epstein-Barr virus (EBV)
— Human Herpesvirus 8 (HHV-8) or (KSHV)
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Epstein-Barr Virus

Causes infectious mononucleosis.

«Co-factor in Burkitt Lymphoma, Hodgkin Lymphoma, diffuse B cell
lymphoma, nasopharyngeal carcinoma, gastric carcinoma, etc

«Causes oral hairy leukoplakia and lymphoproliferative disease in
the immunocompromised (HIV/AIDS patients and transplant
patients).

«Links to other disease — but controversial.
*No virus-specific treatments.

*Vaccine?

EBV Transformed B Cells - LCLs

EBNA3C383A

Latently infected - no virus production.
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EBV latency and cancers i . . .
y LMP1 Constitutively Mimics CD40 Signaling
® o
y B-call
d‘ rasenvoir
f’ O} Germinal
) B centre \
h‘.’@- Epithelial cell origin B cell origin @
¥
' ' -Nasopharyngeal -Posttransplant
carcinoma lymphoproliferative .
-Gastric cancer disorders (PTLD) ! @
Epithelium -Hodgkin’s disease Survival and growth
-Burkitt lymphoma
Nature Reviews | Immunology
Adapted from Young LS and Rickinson AB. Nat Rev Cancer (2004)
9 10
LMP2A Constitutively Mimics BCR Signaling EBV Drives B Cell Differentiation and Growth
Normal B-cell EBV infection ]
BCR differentiation =
©) < o vis
LMP2a % i Naive B cell
v Grown
programme
LMP1 and LMP2A provide T cell
help (CD40) and antigen (BCR) 5“1"‘“‘
signals - other viral proteins
insure genome maintenance and g Gé@w e
viral gene expression. be) v POgraTIe
()
Survival +GCBcel | | aency
v
Survival (V)]
Long-lived
Nature Reviews | Immunology ory ot
11 12




Identification of EBV:
Burkitt’s lymphoma
| 1964: Anthony Epstein and Yvonne Barr identify a novel

herpesvirus in electron micrographs of cultured lymphoma
cells

o |

%2 7, ~..4}
Age distribution of African BL

Numbar of pationts oSy 0%

Ty 54

3 Forms of BL are now recognized: ‘“ i
+ Endemic- 98% EBYV association, incidence of 5- :L 1
10/100,000 children in equatorial belt of Africa 504
« Sporadic- 15%-80% EBV association, varying by 1
region j‘n‘
« HIV-associated- 30-40% EBV association 104

*Tasassieann 3 B R
P

[ p— vl 3,00 159 C009)

Burkitt’s lymphoma and MYC

- - ‘ | & ._
All Burkitt’s tumors are characterized z‘ l? ga E) ‘_

by a translocation between the MYC i oem e

gene and the immunoglobulin heavy or . ,51, _ ,! a — By i

light chain loci that result in high Myc -y f g " 9

expression. - M :“' "
TR L
0 w2 B owan 7 & mm #w

g tasencecsoncology rg Anomaies 051 4DI030 il

*Tumors are thought to be derived from
germinal center B cells.

— MYC translocation may occur during
chromosomal rearrangements that occur
in GCs

Histologically, tumors show “starry sky”
pattern— caused by phagocytosis of apoptotic
debris by macrophages.

VanGogh - Sany Night Over Rhone

13 14
)
* EBV - LMP2A LMP2A is expressed in NPC, Hodgkin Lymphoma,
o and Burkitt Lymphoma
Activation of oncogene(s)
EBV Genome is found NPC cells
“ Few viral genes are expressed
Ngrrrl\lal LMP2A promotes invasiveness of epithelial cancers
e
-Epithelial-mesenchymal transition
-Matrix metalloprotease-9 upregulation
Inactivation/mutation of
tumor suppressor genes
I
! ! EBV - LMP2A Kong QL,..., Zeng MS, PLoS Pathog. 2010
15 16
LMP2A Alters B Cell Development and Enhances Survival
LMP2A/Myc Transgenic Mice Pro- BCR Pre- BCR BCR(IgM) 1gM IgD
b Yol
LMP2A and Myc H-germ H-DJ H vos || N
L-ge ger ~germ
S +:0-9:- 09
p Pro-B Late Pro-B Pre-B Immature Mature
/ 2 62
\ i
How Might LMP2A 7
Contribute to 25, > C gt
Burkitt Lymphoma? a 3 L
o Al oa
™ T
LNIIIEMZA Developmental & Survival Signal L'\ﬂE‘ZA
Bone Marrow (BM) Spleen (SP) f \
Developing B Cells Mature, Peripheral B Cells / /
RAG-1 ffna.gf\:/ vlvg;gn, Anderson, Longnecker
17 18
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LMP2A/MYC Mice Develop Tumors Faster than
MYC Mice

A Tumor mortality of transgenic mice
wr

|
!
i3

percent survivai

wn LMP2A-MYC
n=13
E
wn
o
o
o ® m o om om ws o w v om =

Days

Bieging, K.T., Amick, A.C., and Longnecker, R. (2009). PNAS

Roles of LMP2A and MYC in cancer development using
transgenic mouse models

?
@

LMP2A/A-MYC

Time = ~ 117 days

Inactivations/mutations of
p53 pathway

(Ig light chain locus)

Herbert Morse 11l (NIAIAD)

Bieging KT...., and Longnecker R. PNAS (2009)

No tumor
Normal T-dependent
immune response

=

19

LMP2A 0

razo AC,.., Longnecker R, Plos Pathogen (2012)]

20

Splenomegaly and disorganized B cell follicles in
LMP2A/A-MYC mice

B220 IHC

Fish K, Chen J, Longnecker R. Blood (2013)

P27%plis downregulated in pre-tumor
LMP2A/A-MYC B cells

& @v@’ LMP2A/\-MYC AMYC
P27 Tems-wPeosew |
— —
CyeDI T 7 o e o 00 B W e
CYeD2' " - e - -

Cyc D3 ‘---—-‘.----
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LYMPHOID NEOPLASIA
EBV latent membrane protein 2A orchestrates p27*"' degradation via
Cksl to accelerate MYC-driven lymphoma in mice

Kamonwan Fish, Richard P. Sora, Samantha J. Schaller, Richard Longnecker, and Masato lkeda

Deparsment of Miradislogy and Immunology. Fainberg School of Medcin, Northweatam Universty, Chicago, I

patein
hosts and is associated with several B lymphomas. During latent infection, EBV

* LMP2A enhances MYC encodes latent membrane protein 2A (LWP2A) to promote the survival of B cells by
‘expression, resulting in the mimicking host B-cell receptor signaling. By studying the roles of LMP2A during
rapid degradation of the Iymphoma development in vivo, we found that LMP2A mediates rapid MYC-driven
p27*°" tumor

However, MP2A
In this study,
LMP2A In B cells by enhancing and

MYC-dependent degradation of the p27*' tumor suppressor. Loss of the adaptor

during a premalignant stage. In mice that express LMP2A, Cks1 deficiency reduces
spleen weights, restores B-cell follicie formation, impedes cell cycle progression of
umor B cells, and eventually prolongs MYC-driven tumor onset. This study
demonstrates that LMP2A uses the role of MYC in the cell cycle, particularly in the p27*" degradation process, to accelerat
Iymphomagenesis in vivo. Thus, our results reveal a novel mechanism of EBV in diverting the functions of MYC in malignant

o RESEARCH ARTICLE
st Microbe Siokozy
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Two P of p27XiP! Dy dation Are Required for
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Protein 2A
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p27surer Mice Exhibit Normal B Cell Development
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of recurrent oncogenic p in Burkitt EBYV infection may result in distinct genetic lesions in human
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cancer

Frequencies of cell cycle mutations in BL biopsies

sBL (75)

0 10 20 30 40 50 60 70 80 90 100

SchmitzR, ..., and Staudt LM. Nature (2012)
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Hepatitis C Virus

HCV belongs to the genus Hepacivirus a
member of the family Flaviviridae.

Contains a positive sense single-stranded
RNA genome. The genome consists of a
single open reading frame that is about 9,600
nucleotides long. This single open reading
frame is translated to produce a single protein
product, which is then further processed to
produce smaller active proteins.

Hepatitis C Virus

« The infection is often asymptomatic, but chronic infection
can lead to scarring of the liver and ultimately to cirrhosis,
which is generally apparent after many years. In some
cases, those with cirrhosis will go on to develop liver
failure, liver cancer, or life-threatening esophageal and
gastric varices.

* HCV is spread primarily by blood-to-blood contact
associated with intravenous drug use, poorly sterilized
medical equipment, and transfusions. An estimated 150—
200 million people worldwide are infected with hepatitis C.
No vaccine against hepatitis C is available.
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Putative non-exclusive mechanisms of HCV-related lymphomagenesis
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Nature Reviews | Gastroenterology & Hepatology

Pol, S et al. (2018) Extrahepatic cancers and chonic HCV infection
Nat. Rev. Gastroenterol. Hepatol. doi-10.1038/nrgastr0.2017.172

Variety of NEW Direct-acting antivirals

Protease inhibitor antiviral medications (NS3/4A inhibitors)

paritaprevir, for genotype 1
simeprevir (Olysio), for genotypes 1 and 4
grazoprevir, for genotypes 1 and 4

Protease inhibitors (NSSA inhibitors) all HCV genotypes. used alone or in combination with:

ledipasvir (a component of the combination drug Harvoni)
ombitasvir (a component of the combination drug Viekira Pak)
elbasvir (a component of the combination drug Zepatier)
daclatasvir (Daklinza)

Nucleotide/nuceoside and nonnucleaside polymerase inhibitors (NSSB inhibitors) blocking a
protein called NSSB. The hepatitis C virus needs this protein to replicate itself and survive.
Examples of these drugs include:

sofosbuvir (Sovaldi)
dasabuvir

Combinations pills to make taking the Brand names of current
combination therapies include:

Harvoni
Viekira Pak
Zepatier
Technivie

Mavyret
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Gilead Announces Generic Licensing
Agreements to Increase Access to
Hepatitis C Treatments in Developing
Countries

POF Download 8] | @

- Indian companies. o nd
single tabist regimen of iedipasvir/sofosbuvir for treatment of chronic hepatitis C —

NEW DELHI~(BUSINESS WIRE)-Sep. 15, 2014~ Gllead Sciences, Inc.
(Nasdag: GILD) today announced that the company has signed non-exclusive licensing
agreements with seven India-based generic pharmaceutical manufacturers to expand
access o ts chronic hepatitis C medicines In developing countries. The agreements
aliow the companies — Cadila Healthcare Ltd., Cipla Lid., Hetero Labs Lid., Mylan
Laboratories Ltd., Ranbaxy Laboratories Ltd., Sequent Scientific Ltd. and Strides
Arcolab Ltd. ~to manufacture sofosbuvir and the investigational single tablet regimen
of ledipasvirisofosbuvir for distribution in 91 developing countries.

The countries within the agreement account for more than 100 milion people living
with hepatitis C, representing 54% of the total global infected population.

*Hepatitis C Is a significant public health issue woridwide, and Gilead is working to
make its ehronic hepatitis C medicines accessible to as many patients, in as many
places, as quickly as possible. In developing countries, large-volume generic
manufacturing and distribution is widely regarded as a key component in expanding
access to medicines. These agreements are essential to advancing the goals of our
humanitarian program in these countries,” commented Gregg H. Alton, Executive Vice
President, Gorporate and Medical Affairs, Gilead Sclences.

HTLV-1

* Naturally infects CD4+ T lymphocytes and can be
transmitted between close contacts through blood
transfusion or from mother to infant through cells in
breast milk.

— In most cases the infection is harmless. However, as many
as 1in 20 infected individuals eventually develop a type of
adult T cell leukemia in which every tumor cell carries a
clonally integrated HTLV1 provirus.

» HTLV-1 differs from RSV in its mechanism of action.
— Drives cell growth through expression of the viral protein
(Tax) in latently-infected cells.
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HTLV-1

Inhibition by cytotoxic T calls

Tax-dopendent ————
proliferation —————— Taxindependent
__—— Seraii

Palyclonal expansion Oligoclonal expansion

HTLV-1

infection é%@ @

Maonoclonal expansion

Accumulation of deregulation
CD4-positive

T cells HTLV-1-associated
diseases

Tax transactivates expression of a number of key cellular genes that enhance cell growth.
No virus specific treatments.

HTLV-1

WTLV1 endemic areas

Lessthan 1%

HTLV-1 has an interesting geographical distribution pattern with a virtually exclusive
concentration in southwestern Japan, the Caribbean islands, regions of South America, and
tropical Africa.
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Conclusions

« Carcinogenesis is a multi-step process.

» The process involves mutations of cellular proto-
oncogenes and tumor suppressor genes — virus can
function in this process.

* Mechanisms of viral transformation include:

— Activation of cellular signal transduction pathways.
— Alteration of Cell cycle control pathways.

— Cellular DNA repair impairment — mutation or
increased of cellular proteins.

— Inflammation

Vaccine Basics for EBV, HIV, and HCV

- HIV and HCV are very different compared to EBV

- EBVis a DNA Virus — little to no sequence variation —
high fidelity DNA polymerase used to replicate virus

- HIV —lots of variation — integrated DNA genome — RNA
intermediate — polymerase used to replicate genome is
error prone — generates diversity

- HCV - lots of variation similar to HIV - RNA genome with
error prone polymerase

*For HIV and HCV a variety of very effective drugs exist that target different aspects of

the virus life cycle

@ The JAMA Network
From: Thirty-Year Outcomes of the National Hepatitis B Immunization Program in Taiwan
JAMA. 2013;310(9):974-976. doi:10.1001/jama.2013.276701
Chranicla disese st oo oo
moriy ncidence wartalny
w @ = . .
mm EBV Prophylactic Vaccine
10
, Approaches
i s
o
Female, birth year 15
i
Male. tirth year e
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The decline was greatest from 1981-1984 to 1985-1988 and from 1989-1992 to 1993-
1996, coincident with the launch of the national immunization program in 1984 and the
change to recombinant vaccines in 1992.
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Immune Response to EBV Infection
EBV virion

. J( Humoral

S x Immunity

Cellular
Immunity

Large Variety EBV Antigens are
Expressed in Latent and/or Lytic Infection.

Virions  Preatent  Latencyll  Latencyll Latency | Lytic

= 5 88550®

Antigens  Approxthee  EBNALP  EBNALP et >80 vrat
dozen EBNA2 EBnAZ oA penes
structural ey EBNASAS.C e
proteins sun EBNAL wrzas
BRL1 1
BmaF wa2as
Ber1 BEL

Henri-Jacques Delecluse, 2019
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TABLE 2: Summary of prophylactic and therapeutic EBV
vaccine candidates that have been developed.
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EBV vaccine candidates vary in their structural
complexity and antigenic content.

\

Increasing structural complexity

(%) An epitope pepiide from EBNA3A.
350 expressed as a
(C) EBV latent antigens (red) conji to dendritic cell- or B-cell-specific antibodies.
(D) Multimeric forms of EBV structural proteins.
(E) Self-assembling ferritin nanoparticles presenting gp350 or gp42 and gH/gL.
(F) Chimeric NDV VLPs containing lytic and latent antigens.

(G) EBV VLPs comprise numerous envelope (green),

tegument (blue), and capsid (gray) proteins.

(H) The tegument of EBV VLPs

can be modified to contain latent antigens (red).

Henri-Jacques Delecluse, 2019
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EBV Target Proteins to Block Infection

EBV virion

Y J( Humoral

& \ Immunity

Cellular
Immunity

EBV Infects Two Cell Types Through Two Pathways

B > gp42/gH/gL & HLA Class Il
EBV v required for fusion
gp35;]// 0 gpazighigL gp350 is not required

Binding‘/' '\Fusion
CcD21 !

> B cell entry occurs by fusion after endocytosis.

EBV 2
9p350
aHigl
Binding » .* gyres \Fusion
& 4o
- v

EphA2

> gH/gL/gB & EphA2

Epithelial cell
> Epithelial entry occurs by fusion at the cell surface.
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Immunity

Immunization with Components of the Viral Fusion
Apparatus Elicits Antibodies That Neutralize
Epstein-Barr Virus in B Cells and Epithelial Cells

Graphical Abstract

Contribution of EBV glycoprotein antibodies 1o virus
neutraiization in human plasma

Epithelial cell B cell
A P38
ooy 5542/

EBV nanoparticle vaccines eficit neutralizing and
fusion blocking antibodies

gHigL-fenritin gHigLigpa2-feritin

l’, v P t)‘
TR Neutsization and %

fusion blocking epitope

Vaccination with nancparticies

» Inhibits B cell and epithelial cell infection
> Blocks glycoprotein-mediated cell-cell fusion
> Targets an epitope critical for fusion

Authors

Wei Bu, M. Gordon Joyce,

Hanh Nguyen, ..., Gary J. Nabel,
Masaru Kanekiyo, Jeffrey 1. Cohen

Correspondence
jcohen@niaid.nih.gov

In Brief

EBV is associated with B cell and
epithelial-cell malignancies. Bu et al.
showed that an EBV nanoparticle vaccine
elicits antibodies to EBV gH/gL and gp42
in mice and non-human primates that
inhibit the viral-fusion apparatus and
block infection of B cells and epithelial
cells. This approach may be important for
developing an effective EBV vaccine.

>

Negative stain EM

EBV Nanoparticle vaccine

gH/glL-ferritin

gH/gl/gp42-ferritin

Bu, Joyce, . . Cohen - Immunity. 2019 May
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Cryo-EM reconstruction models of gH/gL-ferritin (B) and
gH/gL/gp42-ferritin (C) nanoparticles.

gH/gL-ferritin
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Rational Design of an Epstein-Barr Virus Vaccine
Targeting the Receptor-Binding Site
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FIRST IN

THE SHINGRIX DIFFERENCE

SHINGRIX is the first shingles vaccine approved by the FDA in
more than 10 years,

YEARS

FDA-APPROVED

HOW SHINGRIX WORKS

SHINGRIX is the only shingles vaccine proven ta be up to 90%
effective in clinical trials.

SHINGRIX works to boost your body's protection against shingles. Yaur immune system declines as you age,
and that puts you at an increased risk for shingles. For those who are 50 years and oider, SHINGRIX helps

your immune system defend against shingles regardless of age

Consists of Glycoprotein E (gE) —
important for viral entry - essential
for replication and T cell entry with
an extract of the Quillaja
Saponaria, a saponin, from a tree
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EBV Therapeutic Vaccine Approaches

EBV-Associated NPC — an Ideal Cancer for a Therapeutic Vaccine

In EBV-related NPC EBV target antigens are expressed that are
potential therapeutic targets for immune modulation or cytotoxic T
cell therapies.

Adoptive autologous cytotoxic T-cell therapy and therapeutic
cancer vaccines have shown success in inducing tumor
responses in a small subset of treatment-refractory patients.

Phase /Il single-arm studies have confirmed the efficacy and
safety anti-PD-1 immune checkpoint inhibitors (pembrolizumab,
nivolumab, and camrelizuma) in recurrent or metastatic NPC.

An immunosuppressive environment is presentin NPC which
facilitates tumor persistence and progression and complicates
treatment.

Immunotherapeutic approaches in nasopharyngeal carcinoma
James CH Chow, Roger KC Ngan, KM Cheung & William CS, July, 2019
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Helen E Heslop

Use of gene-modified virus-specific T lymphocytes to control
Epstein-Barr-virus-related lymphoproliferation

Cliona M Roney, Cofton A SMith, Catherine ¥ C Ng, Susan Loftin, Congfen Li, Robert A Krance, Malcolm K renner,

Summary

Reactivation af EpsteinBarr virus (EBY) after bone-marrow
transplantation I080s in mary Cases 10 yMpRogrOIferstive
discase that responds poory to standard therapy and is
usually fatal. To prevent or control this. complication, we
prepared EBV-specific cytotoxic TAymphosyte (CTL) fines
fram danor leucocytes and infused them into ten allograft
recipients.

Thice of the patients had shown sgns of EBV
teactivation, with or without avert lymphoproliferstion, and
the others received GTL infusions ns prophylaxis, Mo
patient  developed any complication that cowd be
attributed to the CTL infusions. In the threa patients with
EBV reactivation, EBV DHA concentrations. (meesured by
senmiquantitative polymerise chisn reaction [PCR]}. which
hod d 1000-4old or more, returmed to the control
range within 3-4 weoks of immunatherapy. The most
Stking consequence was the resolutian of immunablastic
Iymahoma in & 17yearold patient who received four CTL
infusions (two 1X107/me snd twe SX10'/v). Because
the CTL had been genetically marked before infusion, we
were able to show by PCR analysis that they persisted for
10 wesks after soministration.

EBV.specific donortype T-cell lines seem to offer sale
and effective therspy for coniol of EBV-sssecisted
lymphoproliferation.

Lancor 1995; 348: 9-13

Introduction

‘Epstcin-Barr virus (EBV) has been linked with a growing
number of malignant discases, especially in patients with
compromised immunity. The virus has been found in
immunoblastic lymphomas arising in allograit recipients
and HIV-infected patients, in the oral leucaplak
AIDS, and in Reed-Sternbers cells from some putients
vith Flodgkia's discase.* Although it infects sbout 0%

frlﬁ'nrn[s of v\ln\ proteins that have
peptides within the B cell then
presented on the cell surface by MIC class 1 molecules.”
Although unsble o te EBV from the body, CTL
seem to be essential in mainmining comrol of latently

infected cells.
these wsumptions sbour virus-specific T
rmphocyas ax cornect, infuons of such el thould
o safe and cffective form of treatment for
runedeBcens ey i EVated
Iymphoproliferation,  Papadopoulos e aF  used
from ERV-scropasitive donors to

patients had
compiae sespomies udged oy sl or ors
criterias these responses were attributed to the actii

From www bleodjournal org at GALTER HEALTH SCIENCES LIBRARY on August 24, 2019. For persanal use only.

CLINIGAL TRIALS TONS

Allogeneic cytotoxic T-cell therapy for EBV-positive posttransplantation
lymphoproliferative disease: results of a phase 2 multicenter clinical trial
Tanzina Haque,’ Gwen M. Wilkis," Marie M. Jones, " Craig D. Higgins,? Gillian Urquhart,' Phosbe Wingate,' David Burns,'

Karen McAulay,' Marc Tumer,? Christopher Bellamy, Peter L. Amiot.5 Deirdre Kelly,® Alastair MacGilchrist,”
Maher K. Gandhi,” Anthony J. Swerdiow,” and Dorathy H. Crawiord'

“Gliical ard Molacular Viralogy Laberaiony, Universiy of Ediburgh, Edrivurgh, o 2 Buikiing, Rasea
o, . Blca Edirin Aoyl infrmary,
Edinburgh c Imenuncogy. Royad o Lorckan, ver Uit

e Lovee Transplant Uni, Uned Kinggam,
Simmunshasmatoiogy Laberaioey, v e o Moo Rosare, Bishare, A

the results of a multicenter  sponse rate (complste or partial) in 33pa-  sponded botter at & months (P = .048).

I using Epstein-Barr wirus
(EBV)-specific cytotoxie T lymphocytes
(CTLs) generated from EBV-seropositive
bisad denors 1o treat patients with EBV-
positive posttransplantation lymphopro-
liferative disease (PTLD) on the basis of
the best HLA match In vitre

tients was 4% at § weeks and 52% at
& months. Fourteen patients achieved a
complete remission, 3 showed a partial
response, and 16 had no response at
& manths (5 died before completing treal-

Female patients responded better than
male patients, but the differences were
not statistically significant. Our results
show that allogeneic CTLs are a safe and
rapid therapy for PTLD, bypassing the

ment). At 5 weeks, there was

need te grow CTLs

cytotoxichty. Thirty-hrse PTLD patients
who had falled on conventional therapy
wars anrolled. No advarss sffects of CTL
infusions were observed and the re-

numbars of CO&* calls in infused CTL
lines ( that were maintained at
6 months (P=.001). Patients receiving
CTLs with closer HLA matching re-

rate In this poor prognosis
patiant group is encouraging. (Blood.
2007:110:1123-1131)

©2007 by, rican Seciaty of Hamatology

don-type EBV-amaciv T ool Although proiy
this approach was marred by i of fual
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Bone Marrow Transplantation (2019} 54:759-764
hitpsy/dol.org/10.1038/541409-019.0614-1
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P P
of defined HLA-restriction

ided by banked virus-specific T-cells

Richard ). O'Reilly’ - Susan Prockop' -+ Aisha Hasan' - Ekaterina Doubrovina'

© The Authorls), under exdlushve licence o Springer Nature Limited 2019

Abstract
We have developed banks of EBV and CMV-specific T-celllines generated
characterized them as 0 their HLA type, virus speci lack of allor nd HLA restriction. We here s
results of studies employing these immediately accessible, braadly-applicable third party virus-specific T-cells for adoptive
therapy of EBV lymphomas and CMV infections in allo-HCT recipients. We describe the characteristics contributing to their
safety. We also discuss several distinctive advantages of banked third party virus-specific T-cells selected on the basis of
their HLA restriction, particulasly in the 1
CMV infections complicating HLA non-ide

healthy seropositive third party don

atment of Riiximab-non-responsive EBV' lymphomas and drug refractory
ical wransplants,
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ble 2. Waman cical wals wg adopee Tk therspy agamt EB-

associsted dises:
Dnease Cohort
settng  Vaccne formation  sze  Chkal outcome _ Reference
NPC Autologous DCs 6 COB' Tcoll esponses  [90]
pulsed with HLA- boosted
AT101-, A2402-, or patients
BADO! -restricted
epitope peptides.
m LMP2
NPC Autologous DCs 16 9 patients responded  [91)
‘pulsad with HLA- o LMP2A pepides,
resticted epitope and serum EBY.
peptides from NA
w2 sigriicantly
ecrea
e 16 Nomcresse detected  [92]
In the frequency of
peripheral LMP1/

2speaic T cels,

18 Tell responses to (34]
EBNAT andlor
P2 Inaeased in

15 patents

(PAdS EBY-LMP2) increased

Dasari, Sinha, Neller, Smith and Khannam. EXPERT REVIEW OF VACCINES, 2019
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Meati e arder

Defne Lare BCoM ymiome; Etton o COTCDZE hmer antge eceptor T el Phasell  CDI9 CARTcels  NCTO3233854
8 Ace Lynphoblass eficacy in varkous dinical wils NCTO3671460
Lekaemia bt ymphoma NCTO3614858
NCT03599375
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NCTO3S59435

NCTO672%

NCTO3289455

NCTO2443831

Relapsed 5-cell Acute Lymphoblastic A Phaw/l COMOMTcels  NCTO7S4764

Lewkaemia after (D19 CART Reiagsed bcel Acute Lymphobsti Leukaemia Afer CD19 CART
adapive colbdar Immenotherapy _ Adopgive Celllar lmmunctherapy

Dasari, Sinha, Neller, Smith and Khannam EXPERT REVIEW OF VACCINES, 2019
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HIV Vaccine Approaches

[

T esssies e B RV/144 trial in Thailand moderate protective effect of 31% with respect to

3o rmase e placebo administration. Over six months, volunteers received a prime- e sancusas o ces
boost vaccination including six injections, four injections of a vaccine

called ALVAC HIV (vCP1521) with the last two being at the same time as

two injections of another vaccine called AIDSVAX B/E (gp120).

https://www.niaid.nih.gov/
e e diseases-conditions/hi

s s e s st vaccine-research-history
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Focus on RESEARCH
Broadly Neutralizing Antibodies for HIV-1 Prevention or
Immunotherapy

Marina Caskey, M.D., Florian Klein, M.D., and Michel C. Nussenzweig, M.D., Ph.D.

Downloaded from pejm org 3t NORTHWESTERN U

Dcspirc tremendous efforts to
prevent transmission of hu-
man immunodeficiency virus type
1 (HIVA), new infections and
AIDS-related deaths continue to
be a global problem. Antiretrovi-
ral therapy (ART) can effectively
suppress HIV-1 replication and
limit disease progression. How-
ever, ART fails to eradicate the
virus, and suppression requir
lifelong therapy, which may have
side effects and poses a risk of
the development of resistance.
New approaches to preventing and
treating HIV-1 infection are there-

fore necessary to contain the epi-
demic and to bolster nascent ef-
forts to find a cure.

A new generation of highly
potent broadly neutralizing anti-
bodies (bNAbs) may represent a
promising approach to combat-
ing HIV-1 infection.! Although
antibodies that neutralize HIV-L
were discovered shortly after the
disease was first described, most
HIV-1-infected people produce
nonneutralizing  antibodies or
antibodies that neutalize only a
limited number of different HIV-1
strains. However, high serum ti-

ters of HIV-1 neutralizing activity
develop in a small fraction of in-
fected persons. In contrast to the
typical antibody response, bNAbs
can take years to develop, and it
has not yet proved possible 1o
clicit them by standard immuni-
zation strategie:

Isolation of bNAbs from in-

fected persons with high levels of

HIV-1-neutralizing serum activity
(so-called elite neutralizers) wa
not easily achieved until the ad-
vent of single-cell-based ant-HIV-1
antibody cloning techniques? The
anti-HIV-1 antibodies obtained

s
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Copyright © 2016 Massachusetts Medical Soc
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Combination therapy with anti-HIV-1
antibodies maintains viral suppression

PiL:uMendozA'"‘ |lm:mgmm=l1““", Lilian Nogueira®, Joy A. Pai', Allison L. Butler’, K;nrlm Millard', Clara Lehmann®*5,
Isabelle Sudrez™* Oliveira!, Julio C. C. Lorenzf', Yehuda 2. Cohen!, Christopl e, mmerle’,
Theodora Kamgullmx.Lhmg lanLu i ndl’, Cecilia Unson-0O° Brien', Roshi

Maggi Witmer - Pack’, Irina Smmehwlkh‘burlz Kremer’, Eleonore Thomas”, Kelly E. Seaton®, Jil
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Michael 5. ', Florian Kiein®*# 2%, Marina Caskey"* & Michel C. Nussenzwei

i HIV-1 require i torapid
rebound viraemia. Here we report on a phase 1b elinical trial in which a combination of 3BNCIL and 10-1074, two
n mumgu ofeach
i mbawnmls-mimmmmmn(meam

was
antibody at 0, 3 and 6 weeks. Infusions

of 21 weeks), and
the anti-HIV- 1 monoclonal antibodies JBNCIL7 and 10-1074 intain long-term e of
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https://www.niaid.nih.gov/diseases-conditions/hiv-vaccine-research-history

Fig. 2: Viral load following 3BNC117/10-1074 infusions in HIV-1-infected
participants.

Antibodies Bound to the Four Sites of Vulnerability

From: Safety and antiviral activity of combinatic tibodies in viremic individuals

o3, fecstes e i}
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— HIV-1 VL (copies per mi)

R
"
o vLaue .
© VL<20 (copies par mi)
©  Antibody level below dataction HIV-1 Spike Protein, Showing Sites Targeted by Broadly Neutralizing Monoclonal Antibodies.
The inset shows the virus with its surface spikes. The left panel shows target sites of monoclonal antibodies in clinical development
Safety and antiviral activity of combination HIV-1 broadly neutralizing antibodiies in viremic individuals The right panel illustrates the binding of four different broadly neutralizing antibodies

Yotam Bar-On, Henning Gruell, ... Michel C. Nussenzweig

Nature Medicine, pages1701-1707 (2018) Dashi A et al. Trends Mol Med. Trends in Molecular Medicine, March 2019
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A live-attenuated RhCMV/SIV vaccine shows long-term s

efficacy against heterologous SIV challenge 5'2;_:%:

ScottG. Hansen', Emily E. Marshall™*, Daniel Malouli’, Abigail B Venturs', Colette M. Hughes', —

Emily Ainslie Julia €. Ford', David Morrow', Roxanne M. Gilhride JinY. Bu Alfred W. Legisse.

P, Rebecca 2, Brian  William J. Bosche?, Michael Hull,
Jennie Womack', Jason Shac’, Paul T. Edlefsen’, Jason 5. Reed", Ben J. Burwitz', Jonah B. Sacha’,
Michael K. Axtheim', Kiaus Frih, Jeffrey D. Lifson?, Lous J. Picker!

Previous studies have established that strain 68-1-derived rhesus cytomegalovirus [RRCMV) vectors expressing
simian immunodeficiency virus sm proteins (RKCMV/SIV) are able ta elicit and maintain cellular immune re-
sponses that provide p sal chall  highly pathogenic SIV in rhesus monkeys ERM:L
Hawever, i VﬂSIVv-mm i and th

we attenuated 68-1 RhCMV/SIV vectors by deletion of the Rh110 gene encading the pp71 ‘tequment pmmn

(a1}

fe he parent vector) illable to sups RhCMV™ RMs and generate hlgh

frequency effec y-bi Her ARN110 68-1 RhCMV/SIV—expressing

ot (IVag) SN pacss challenge,

providing control and progressive clearance MSIV infection in 395 of vaccinated Fifs Mureum smang 12
ARh110 RhCMV/SIV- initial SIV challengs

o stringenly comrol s second SIYchalenge -3 ,-nmﬂ-rlmw«mm demonstrating the mmmnqormu
wvaccine. Thus, ARh110 RhCI
evaluation ing HCMV vectors as

Scroembat
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i gL, 1684 em. 20190287 Adeno-Associated Virus Delivery of Anti-HIV
o 2 J EM: Monoclonal Antibodies Can Drive Long-Term
v J R TR Virologic Suppression

Publshed Osline: 11 Apeil, 2019 | Supp I
Dussnlaaded from jem rupress org om Aug

TECHNICAL ADVANCES AND RESOURCES Geiphical Abstrack Adkisss
HIV-specific humoral immune responses by CRISPR/ et
Cas9-edited B cells mue SHIV AAV delivery of Guangping Gao, Jefirey D. Lifson,

Ronald C. Desrosiers

Harld Hartweger'®, Andrew T, WcGuire? @, Warel Horing),
Michael 5. Seaman’®, Leorids Stamatatos” *®, Mila ko

J Taylar '@, Pia Dosercnicl, Dariel Yost!, Anma Garumyan’,

Correspondence
and ichel €. Nussenzweg! @

r.desrosiers@med.miami.edu

A small number of HIV-1-infected individuals develop broadly neutralizing antibadies to the virus (bMAbs). These antibodies

In Brief
are protective against infection in animal models. However, they only emerge 1-3 yr after infection, and shaw a number of Although anti-retroviral drug therapy can
highly unusual features including exceedingly high levels of somatic mutations. It s therefore not surprising that elicitation suppross HIV viral repiication, It is not a
of pratective immunity ta HIV-1 has not and human B cells can cure. Martinez-Navio et al. report the
be edited i vitro using CRISPR/Cas9 to express mature bNAbs fram the endogenaus gh lacus. Morsaver,edited B cals retain functional cure of the “Miami monkey,” in
the ability in wild-type mouse recipients of

which long-term SHIV suppression was
achieved after a single administration of

edited B cells elicits bNAD titers that neutralize HIV-1 at levels associated with protection against infection. This approach
enables humoral immune responses that may be difficult to elicit by traditional immunization.

Week ‘adeno-associated viruses (AAVs)
encoding broadly neutralizing antibodies.
The “Miami monkey” has been They also report that host-generated anti-
functionally cured antibodies can hamper the applicability of
this approach.
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Moderna Therapeutics, Through Valera, its Infectious Disease Venture, Announces
Initial Grant of up to $20 Million to Advance mRNA-Based Antibody Combination to
Help Prevent HIV Infection

January 12,2016 3t $:00 AM EST s

Bill & Melinda Gatas Foundation to support develapment of HIV mRNA anfibody program

Glcbal heafth parnership may inchude additional mANA-ba ectious diseases with funding up o 3 total o $100

Million

lapment prje

vanous

8 Therapeaties, a pianeer I Lhe development of messeniger RMA (mRNA) Therspeutics™, today
“walopmant of  noval, affordable combination of mRNA-based

CAMBRIDGE, Mass., January 12, 2016 — Mo
announced a partnarship with the Bill & Mel

a ap [
disease-focused venture.
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The 13t CSHP/SH Workshop and CSHP 2019 Oct.19-20, 2019

Adult T-cell leukemia/lymphoma with dermatopathic reaction Case report

79-year old, male
Pruritic erythema in trunk and extremities
Right axillary lymph node enlargement subsequently appeared

WBC: 10600/pl (Neu 81.7%, no atypical cells), Hb: 10.6 g/dI,
Pit: 19.7 x 103 /ul, LDH: 326 U/I, soluble IL-2 R: 2990 U/I

Kennosuke Karube', Takuya MiyagiZ, Kenzo Takahas| HTLV-1 Ab (+)

"Dept. Pathol. and Cell Biol. University of the Ryukyus
2Dept. Dermatol. University of the Ryukyus

Dermatologic findings Skin biopsy

Skin biopsy Lymph node

CD4 CD25
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Lymph node Lymph node

Proliferation of dendritic cells with abundant clear cytoplasm Proliferation of dendritic cells with abundant clear cytoplasm
Pigment deposition Pigment deposition
Medium-sized to large atypical lymphoid cells Medium-sized to large atypical lymphoid cells

Lymph node

Lymph node: Flowcytometry PCR (BIOMED2) for TCR-gamma

CD3 positive cells occupy 34% of gated population whereas 55-58% of them
were positive for CD5 and CD7, suggesting aberrant T-cell phenotype.

Clonality (+)
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Other findings

» CT: Bilateral axillary lymphadenopathies, but no other
lymphadenopathy

« Bone marrow: not evaluated

Proposed diagnosis:
Adult T-cell leukemia/lymphoma with dermatopathic reaction

Panel diagnosis:
Adult T-cell leukemia/lymphoma, lymphomatous variant

Progression model of ATLL
Virus transmission: e.g.breast milk .
Acute (leukemic) type
over 60 ye Lymphoma type
Monoclonal
(malignant transformation) | Chronic type <

Monoclonal Smoldering type

Polyclonal RSllIoV0

carrier

Glinical state (Time) ATLL from HTLV-I carriers
2% - 5%

WHO classification, 4™ edition
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Clinical course

Skin biopsy
LN biopsy

LVmpbadenopa Fever, infection

.

neous sympt

CCR4 antibody

1 ——

opical apy
-13 -9 -6 -3 0 3 6 9 (

ATLL (adult T-cell leukemia/lymphoma)
HTLV-I gene map

LTR gag pol env pX LTR
E’%‘E‘é‘g 9 kb

Human T-cell malignancy associated with
HTLV-I

Flower cells in PB

Lymphadenopathy: frequent

Diagnosis: Identification of the monoclonal
integration of HTLV-1 provirus

Courtesy of Dr. Ohshima (Kurume University)

Clinical types, treatment and prognosis

Combination chemotherapy (e.g.CHOP) for
acute/lymphoma type

Allogeneic stem cell transplantation
improves overall survival

PO, 7= W1, ek )
Smoldering
\__Chronic
oy

~——._Lymphoma
Acute

Overall survival probability (%)

1500

0
No. st risk

Time From Diagnosis (months) Days

Acute/lymphoma type only

Katsuya J Clin Oncol 2015, lyama Clin Lymph Myel Leuk 2017



Mogamulizumab: Anti CCR4 antibody

+ Elevates CRrate
« Slight improve of OS when used at relapse
« Biomarkers for the effectiveness prediction?

Used at relapse

Ishida Br J Hematol 2015
lyama Clin Lymph Myel Leuk 2017

Hodgkin-like ATLL

Ohshima Cancer 1991

Lymph node

Morphological diversity of ATLL

AN
| Pleomorphic, medium
IO T I T »

A T R
i

Pleomorphic, Large

Y ARSI

<

o
%) :
W% % Anaplastic CD30 in anaplastic variant

Karube Modern pathol 2008

Angioimmunoblastic T-cell ymphoma-like ATLL

Karube Am J Surg Pathol 2007

Lymphadenopathy with dermatopathic reaction in HTLV—1 carriers:

Case series in Okinawa

inical type T Status at the last folow—up

ATLL-D

Smaldoring type. 7 manths, Alive without transformation
Smaldering type 40 monthe, Alive without transfarmation
Smaldoring type. he

HTLV-1 carrier
HTLV-1 carier

C03=0D7 polycionsl  HTLY—1 carrier NO 2 mariths, Alive withaut transformation
CD3=CD7 polycional  Smalderingtype  NO 2 manths. Alive without transformation
©03-CD7 polyclonal  Smoldering typs  NO 27 menths, Alive without transformetion
C03=CD7 polycional  HTLV-1 carrier NO & manths, Alive without transformation
©03-CD7 polycional  Smoldering typs  NO 1 manths, Alive withaut transformation

ne. Smaldering type 2 months, Dead
polyclonal  HTLV-1 carrier 31 moaths, Dead
ne. HTLV-1 carrier 31 months, Alive without transformation
polyclonal  Smaldering type 10 months, Alive without transformation
HTLV-1 carrier 2 manths, Alive withaut transformation
homs 14 months, Dead

€03:CD7 menacional 2 months, Alive

Present case

* HAL-D: HTLV-1 associated lymphadenitis with dermatopathic
reaction (Ohshima Int J Cancer 1996)

* ATLL-D: ATLL with dermatopathic reaction
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ATLL with dermatopathic reaction (ATLL-D)

ATLL-D: A new morphological pattern of lymphomatous
ATLL.

Medium-sized lymphoma cells are predominant,
accompanied by prominent dermatopathic reaction.

The distinction from HTLV-1 associated lymphadenitis
with dermatopathic reaction (HAL-D, non-tumorous
status) is important.

Based on the case series, abnormal T-cell phenotype
accompanied by TCR clonality would help to distinguish
HAL-D and ATLL-D.
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Follicular lymphoma, grade 1-2,
in the setting of chronic hepatitis C

Yukiko Kitagawa, MD, PhD
Magdalena Czader, MD, PhD

Indiana University School of Medicine,
Indianapolis, Indiana, USA

Clinical History

+ 55 year-old female with a long standing hepatitis C
(genotype 3, contracted through RBC transfusion
post delivery) and cirrhosis, treated intermittently
with PEG-Interferon and ribavirin

In 2013, the patient presented with retroperitoneal,
mesenteric and mediastinal lymphadenopathy

A core needle biopsy of retroperitoneal lymph node
was performed

- W
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7 8
Additional studies Proposed Diagnosis
« Flow cytometry: small lymphoid cells, positive for
CD19, CD20, CD10, partial CD23, HLA-DR and dim Follicular lymphoma, grade 1-2
kappa light chain in the setting of hepatitis C
» Next generation sequencing (targeted 596 gene
panel): failed analysis due to insufficient material
quantity
9 10
. . Lymphoproliferative disorders associated with
Follow-up Clinical History ymphop HCV infection
« Patient achieved sustained clearance of HCV after 24 : "’”XE‘_’ cryoglobulinemia type Il .
weeks of therapy with daclatasvir and sofosbuvir . 'g\;/llga%galslfi%?e lymphoma (spleen, lymph nodes, salivary
< Patient did not receive chemotherapy or immunotherapy . Diffl:ISe large B-cell lymphoma
for follicular lymphoma + Follicular lymphoma
« Lymphoplasmacytic lymphoma
« Interval imaging showed no abdominal lymphadenopathy » Monoclonal B-cell proliferations with no_clinical or
and patient is considered to be in a complete remission m;tr?g’vg'%?Lg}"ggsnlfgsoiy@r@%%%%Sﬁﬁgmi‘g)ral blood, bone
(last follow-up in 2019) ’ !
11 12




Clonal B-cell proliferations associated with HCV

Peripheral blood

Tissue-based: bone marrow, liver, spleen, lymph nodes

Incidental finding with a low probability of developing lymphoma

Include clonal expansions of IGH-BCL2 rearranged clones

Increased frequency of class-switched memory B-cells, decreased
transitional and naive B-cells, as compared to healthy individuals

Increased usage of specific IGHV genes, including IGHV1-69 and IGHV4-
59 (linked to mixed cryoglobulinemia and HCV-associated lymphomas)

Expanded clones in IgM+ memory B-cells in patients with chronic HCV
infection Franzin et al Br J Haematol 1995, Vallat et al Arthritis Rheum
2004, Tucci et al Blood 2018, Rawstron AC. Histopathology 2011

Hypothetical pathogenesis of follicular lymphoma
in the setting of HCV infection

=

O UAG

A

Couronne et al
Ann Oncol 2018

13
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Antiviral therapy as treatment of HCV-associated
indolent B-cell lymphoma
* Currently recommended by international guidelines
(ESMO,’NCCN, EASL)

+ Supportive data from both interferon+-ribavirin, and
direct-acting antiviral agents

* Sustained virological response (SVR) in >95% patients

» Overall response rate of 44-75% in indolent B-cell
lymphomas

+ Correlation between SVR and hematological remission
« Early antiviral therapy reduces risk of lymphoma
+ Disappearance of IGH-BCL2 positive clones

Merli et al World J Gastroenterol 2016, loannou et al Hepatol Comm 2019,
Marsone and Persico Cancer 2019, Su et al Aliment Pharmacol Ther 2019

Models of HCV-associated lymphomagenesis and response to
antiviral therapy

i

] Couronne et al
B AnnoOncol 2018
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Case No. 1456578:
Systemic
lymphoproliferative
disorder with a fulminant
course

Session Five, 20-October 2019
CSHP/SH Workshop, Xi'an, P.R., China
Dr. Sarah Ondrejka — Cleveland Clinic, Ohio, USA

Case presentation

* 51 year old healthy man taking no medications
« Skin rash, fever for several days, and pancytopenia
* Resolved

* One month later — fever, fatigue, night sweats
* WBC 0.6 x 10°/L; hemoglobin 117 g/L; platelets 77 x
10°/L

« Slightly elevated liver enzymes, CT abdomen showed
a prominent spleen

Bone marrow biopsy, 10x

Bone marrow biopsy, 40

T-cell immunophenotype: CD3+, CD2+, CD4+, CD5+, CD7-, CD8-
PCR for T-cell receptor gene rearrangement — Unsatisfactory due to
poor DNA preservation

Cytogenetic karyotype: Normal

HTLV1/2 Ab screen: Non-reactive

4
Diagnosis — Hypercellular bone marrow suspicious for a T-cell
lymphoproliferative process .
Treatment — 1 dose of G-CSF, WBC improved, symptoms resolved Six months later
P L e ."ﬁ'e%o .
% v e e @ ’. * Asymptomatic
" A .’ - % ] * CBC: WBC 4.04 x 10%/L; hemoglobin 143 g/L;
‘s @ ® & platelets 113 x 10%/L
. @ ’ ¢ QO&
22 03
%.. ” * Bone marrow biopsy:
‘ L3 & * Normocellular with trilineage hematopoiesis and low-
4 QQ level involvement by an abnormal T-cell
lymphoproliferation (CD3+, CD4-, CD8-, CD7-, CD26-)
-
. * T cell receptor gamma PCR: Positive
. @ ;.? * Normal karyotype
o %em 100
6
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Bone marrow biopsy — six months
after presentation (H&E, 10x)

g

Bone marrow biopsy — six months
after presentation (granzyme B, 100x)
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After 18 months of observation

* WBC 2.3 x 10°/L; Hgb 140 g/L; platelets 72 x 10°/L

* Became acutely ill and hospitalized for 3 weeks
with unexplained febrile illness and severe
neutropenia

* WBC 0.27 x 10%/L; Hgb 102 g/L; platelets 40 x 10°/L
* ALT 62 U/L; AST 58 U/L

* Epstein-Barr viremia (6,000 copies/mL)

* A third bone marrow biopsy was taken

* Treated with immunoglobulin and G-CSF

1 week after hospitalization

* Asymptomatic and feeIinﬁ well, finishing courses of
antibiotics and antifungals

« WBC 3.1 x 10%/L; (N74, L10, M14, E1, B1), ANC 2.3 x
10°/L, hemoglobin 102 g/L, platelets 159 x 10°/L, AST 20
U/L, ALT 34 U/L

* Clinical assessment: Poorly defined T-cell
lymphoproliferative disorder, possibly a compromised
immune system, and a unexplained recent febrile
iliness. Perhaps he had an acute or recurrent Epstein
Barr virus infection resulting in neutropenia and
hepatitis, which is spontaneously improving and/or a
fungal infection, which is responding to amphotericin
and now fluconazole and/or a tooth abscess, which
developed or progressed while neutropenic and is
responding to extraction

12
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1 month follow up visit

* Feeling well except for periodic left abdominal
discomfort

« WBC 2.2 x 10%/L, (N74, L15, M9, E1, B1), ANC 1.6,
hemoglobin 119 g/L, platelets 81 x 10%/L, AST 25 U/L,
ALT 25 U/L

* Quantitative EBV DNA (6/15/04) - 6131 copies/ml

* Given immunoglobulin (1 gm/kg) 65 gm IV for
bicytopenia

* No response — WBC count dropped to 1.0 x 10°/L

* Given G-CSF with response — WBC 3.0 x 10°/L (ANC 2.3),
and left shi

* Plan for splenectomy for relief from “possible immune-
mediated cyclical cytopenias” and poorly defined T-cell
LPD on observation

After splenectomy

* 2 weeks post: WBC 3.5 x 10°/L (ANC 1.4),
hemoglobin 129 g/L, platelets 114 x 10°/L

* Received G-CSF

* 4 weeks post: WBC 5.0 x 10°/L (ANC 1.4),
hemoglobin 142 g/L, platelets 100 x 10°/L

« AST 153 U/L, ALT 158 U/L, Epstein-Barr virus
quantitative DNA — 14,490 copy/mL

* Spleen pathology — Small amount of extramedually
hematopoiesis, normal cytogenetics, TCR gamma
PCR negative

13

14

Three months after splenectomy

» Admitted to hospital with fever of unknown origin

* Rapidly developed multisystem organ failure,
pleural effusions, and disseminated intravascular
coagulation

* WBC 1.04 x 10%/L, hemoglobin 84 g/L, platelets 27
x 10%/L

* EBV DNA quantitative test 161,200 copies/mL
* LDH 19,215 U/L
* ALT 1,200 U/L; AST 11,382 U/L

15

16

Spleen, 20x

140

Spleen, 100x
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Bone marrow biopsy #2
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Bone marrow biopsy #3

B0

Workshop Panel Diagnosis

*Chronic active EBV infection
with associated
hemophagocytic
lymphohistiocytosis

24
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Features of CAEBV, systemic form

* Fever, lymphadenopathy, persistent hepatitis,
splenomegaly, typically follows primary EBV infection

* Most common in children and young adults
* Most common in patients of Asian or Hispanic descent
* EBV in T/NK cells in Japan, B cells in US

* Follows a chronic, relapsing clinical course with a risk of
progression to systemic EBV+ T- or NK-cell lymphoma

* CAEBV of T-cell origin has high IgG titers against EBV
viral capsid and early antigens and a worse prognosis

* Adult-onset CAEBV is associated with a worse prognosis
Fernandez-Pol S. et al, Haematologica 2018

Kimura H. et al, Blood 2001
Cohen Jl et al, Blood 2011

Diagnostic criteria of CAEBV

* Infectious mononucleosis-type symptoms persisting
for >3 months

* Increased EBV DNA (>10%° copies/mg) in peripheral
blood

* Histologic evidence of organ disease

* Demonstration of EBV RNA or viral protein in
affected tissues in patients without known
immunodeficiency, malignancy, or autoimmune
disease

WHO blue book, 2017

25

26

Complications of CAEBV

* Infection Catogory B | Category A3 |
Monoclonal Leukemia/
(malignant transformation) Lymphoma
— o
- Monoclonal/ Category A2
deficiency Oligoclonal Chronic 3
* Multi-organ Polyclonal Smoldering Setapory AL J
failure Not
detectable,
Carrier

* EBV-positive
Clinical state (Time)
lymphomas

* Hemophagocytosis — CD4+ T-cells most often
Kimura H and Cohen JI, Frontiers in immunology 2017

Cohen JI, et al, Blood 2011

HLH: criteria for diagnosis
HLH-2004... 5 of 8 criteria*

* 1. Fever

* 2. Splenomegaly

* 3. Bicytopenia

* 4. Hypertriglyceridemia

* 5. Hemophagocytosis

* 6. Low/absent NK activity

* 7. Hyperferritinemia

« 8. High soluble interleukin-2 receptor levels

*Exception for patients with + molecular testing
Henter JI, et al. Pediatr Blood Cancer 2007

27
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HLH — criteria for diagnosis
(secondary subtypes)

* H-score: online scoring system, based on 9 clinical,
laboratory and histological variables, cutoff of 169
accurately predicts 90% of secondary HLH

* (Fardet et al, 2014)

* Malignancy associated HLH: the Histiocyte Society
reported consensus recommendations for the
diagnosis in flow-chart format, with a subdivision
between HLH occurring at the presentation or
relapse of malignancy and HLH occurring during
chemotherapeutic treatment

* (Lehmberg et al, 2015)

HLH — criteria for diagnosis

* Morphology — Recent retrospective study developed a
predictive model for discriminating patients with HLH
based on quantitative analysis and hemophagocytes
with nucleated cell lineages (erythroid, granulocyte,
lymphocyte)

f-‘§8‘3 B
5\ 2

* EGarsetal, Haematologlca, 2018

29
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HLH: clinical implications

Low HLH risk

High HLH risk

RESIDUAL CYTOTOXIC FUNCTION

5

}

Genetic
factor

Endogenous
component

Background

For example: sJIA, lymphoma, SLE, leukaemia, Kawasaki disease, RA, IBD, ...

5

For example: HIV infection, chemotherapy, transplantation, biologicals,

5

For example: EBV, Leishmania, Mycobacterium, Histoplasma, ..

—
=

Exogenous
component

Brisse E, BJH review, 2016

Case summary

* This was a Taiwanese man living in Cleveland who
developed intermittent, self-resolving fever and
pancytopenia, with an a indolent T-cell
lymphoproliferation at the start.

* For two years, he was followed by the infectious
disease service for relapsing fevers of unknown
origin and by hematology for cyclical and immune-
mediated cytopenias

* It was recognized too late that this was a rare
systemic chronic active EBV, just prior to
development of HLH, multi-system organ failure,
and death

31
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Systemic EBV-positive
T-cell lymphoma of childhood
mimicking
Anaplastic large cell lymphoma

Zihang Chen, Sha Zhao, Weiping Liu

Department of Pathology, West China Hospital, SCU

2019.10 Xi'an

Medical History

* 24/M
» Chief complain

High fever with detected lung nodules, hepatosplenomegaly and
multiple enlarged lymph nodes for 7 days

» Laboratory test
Hb 83 g/L; Plt 69x10%L WBC: 3.27x10°/L
EBV-DNA loads :1.42x105 copies/mL

+ Past History

The patient had a 5-years history of CAEBV presenting with
recurrent fever, lymphadenopathy and elevated EBV-DNA loads

Clinical Diagnosis

Histiocyte Society HLH-2004 diagnastic criteria

« Clinical Feature

Fever ‘The diagnosis HLH requires that either 1 or 2 below are fulfilled:
(1) A molecular diagnosis consistent with HLH
(2) Diagnostic criteria for HLH fulfilled (5 out of the 8 criteria below]

Hepatosplenomegal (A) Initial diagnostic criteria
P P galy @ P
Splenomegaly

« Laboratory Test Cytopenias (affecting >2 of 3 lineages in the peripheral bload):

Hemoglobin <90 &/L (in infants < 4 weels: hemoglobin < 100 g/L)

f ® Platelets < 100 x 109/L.
Cytopen 1as Neutrophils < 1.0 x 1091
i ia and/or hypofibr i

Ferritin:2842.0 ng/mL @ Fasting triglycerides > 3.0 mmol/L (Le., >265 mg/dL)

Fibrinogen £ 1.5 g/l

® Hemophagacytosis in bone marrow or spleen or lymph nodes

Fibrinogen: 78 mg/dL

(B) New diagnastic criteria
Low or asent NK-cell activity

sCD25:12865.0 U/ml ~ ©  feitozson el

Soluble CD25 (i.e. soluble IL-2 receptor) = 2400 U/mL

Diagnosis: HLH

Pediatr Blood Cancer. 2007;48:124-131

Medical History

PET-CT
* Lymph node

multiple enlarged lymph nodes in bilateral
lung hilum, retroperitoneal region and
mesenteric region (maximum cross section
112 mm x 48mm; maximum SUV 17.79)

« Chest

multiple nodules in bilateral superior lobe of
the lung(maximum cross section 31 mm x
20mm; maximum SUV 9.97)

« Abdomen

hepatosplenomegaly

Lung

Core needle biopsy HE 40X
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Abdominal LN

Resection biopsy HE 40X Resection biopsy HE 200X

Greater omentum lesion

TR\

Resection biopsy HE 400X Resection biopsy

11 12
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14

TCR-y Rearrangement

Monoclonal

Molecular Analysis

WES (Mutated genes)

DNAH11, PCDH15,
FAT3, ADAMTS12,
ADAT1, ATP8A2,

C100rf12, CACHD1,

o
CASP10, CBLC v

Diagnosis Systemic EBV-positive T-cell lymphoma of childhood

Clinical Features
« Symptoms
Fever, pancytopenia
+ PET-CT
Lung nodules
Multiple LN enlargement,
Hepatosplenomegaly 67(80%)
+ Past History

Along history of CAEBV (5 years)

Monoclonal

Pathological Features
* Morphology

The biopsied samples showed either a diffuse or an
intravascular pattern of infiltration with cohesive growth of
large atypical cells with irregular nuclei and abundant
cytoplasm resembling the hallmark cells of anaplastic
large cell lymphoma

* IHC and ISH
Positive: CD2, CD3, CD4, CD30, TIA-1,GrB, Ki-
Negative: CD5, CD8, CD20, CD56, ALK

EBER-ISH: (+,80%)
« TCR-y Rearrangement

15

16

CAEBV-T/NK-LPD == STLC

Long history of CAEBV

Monoclonal

Monomorphic

Fulminant clinical course

Progression & Transformation

Not /
detectable

Clinical state (Time)

WHO Cl i of Tumours of ¢

wn e

Jaffe ES. Hematopathology. 2 ed, 2016

and Lymphoid Tissues Revised 4th edition

Koichi Ohshima, et al. Pathology International 2008; 58: 209-217

Differential Diagnosis

1.Primary EBV-positive nodal T-cell or NK-cell lymphoma

Primary EBV-positive nodal T-

spleen)

Items The current case cell or NK-cell lymphoma
Age Young (24y) old

Immune Immunocompetent Immunocompromised (often)
status

Cell origin  CD4+cytotoxic T Mostly CD8+cytotoxic T
Extranodal ?Illuur:upler?a‘\/lglrv gms:tum and Limited extranodal involvement
involvement 9. 9

1. Jeon YK, et al. Hum Pathol. 2015;46(7):981-990.
2.Kato S, et al. Am J Surg Pathol. 2015;39(4):462-471.

17
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Differential Diagnosis

2. Extranodal NK/T-cell lymphoma, nasal type

Extranodal NK/T-cell lymphoma,
Items The current case nasal type
Site Multiple lymphadenopathy with Extranodal presentation (almost)
extranodal involvement Lymph node involvement (rare)
Necrosis Not obvious Extensive necrosis

NK-cell (mostly)
y&T-cell (CD4-,CD8-)
aBT-cell (CD8+)

Cell origin CD4+cytotoxic T

1. WHO Cl of Tumours of
2. Jhuang JY, et al. Hum Pathol (2015) 46, 313-321.

and Lymphoid Tissues Revised 4th edition

Differential Diagnosis

3. EBV-HLH

Items The current case EBV-HLH

EBV statues Past infection Initial infection (common)

Site Multiple Iyn_\phadenopathy with Bone marrow, Spleen and Liver
extranodal involvement

Erythrophagocytosis Not obvious Present

Cell atypia Anaplastic Without atypia

1. WHO Classification of Tumours of Haematopoietic and Lymphoid Tissues Revised 4th edition
2. Jaffe ES. Hematopathology. 21 ed, 2016.

19

20

Follow-up itle

- i

+ The patient underwent intensive chemotherapy but showed no response.

(Regimen: GLIDE, itabine+ L-asparaginase + i i +

« The patient died of disease within 2 months of diagnosis.

Summary ey

Systemic EBV-positive T-cell lymphoma of childhood is most often composed
of small CD8+ T cells without substantial cytological atypia, while smaller
numbers of cases occurring in the setting of CAEBV are CD4 positive.

This a typical case of systemic EBV-positive T-cell lymphoma of childhood

arising from chronic active EBV infection.

The current case showed uncommon growth pattern (intravascular infiltration)
The atypical cells with cohesive growth of large atypical cells of irregular nuclei

(horseshoe-shaped, or kidney-shaped) and abundant cytoplasm mimicking

hallmark cells of anaplastic large cell lymphoma.

This case broadens the spectrum of morphological variants of
systemic EBV-positive T-cell ymphoma of childhood

21

bjhi

S umma ry :z-;ﬂ;‘tll:;o::::;::g:umm of childhood mimicking

23

22
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THE UNIVERSITY OF TEXAS

MDAnderson
Center

Making Cancer History’

HHV8-positive multicentric Castleman
disease with concurrent Kaposi sarcoma

Fang Yu, Huanling Wu, L. Jeffrey Medeiros, and Wei Wang
Dept. of Hematopathology

The University of Texas MD Anderson Cancer Center

Clinical History

1) A 63-year-old woman has a history of Kaposi’s sarcoma (HIV
negative) involving lymph nodes and skin initially diagnosed
at the age of 40.

2) Recent PET-CT scan showed multiple lymphadenopathy with
hypermetabolic activity.

3) An excisional biopsy of left axillary lymph node was
performed.

In most areas, the lymph node is composed of scattered follicles with expanded interfollicular zones.
Many follicles show hyaline-vascular changes including lymphocyte depleted germinal centers with onion-
skin like mantle zones.

immunoblasts/plasmablasts.

4

HHV8 immunostain highlights large cells in mantle zones. Scattered large cells in
interfollicular areas are also positive.

In focal areas, there is a spindle cell proliferation with extravasated red blood cells
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High-power view of spindle cell proliferation: cells show a bland morphology and no mitotic
figures.

HHV8 immunostain highlights spindle cell proliferation

Our diagnosis:

HHV8-positive multicentric Castleman disease
with concurrent Kaposi sarcoma

Panel diagnosis:

HHV8-positive multicentric Castleman disease
and concurrent Kaposi sarcoma

The panel asks us to discuss:

1. The differential diagnosis between HHV8-
positive MCD and EC-PEL particularly when
there are aggregates of HHV8+ cells

2. Anti-IL6 and anti-IL6R therapy in MCD

MCD: multicentric Castleman disease
EC-PEL: Extracavitary primary effusion lymphoma

10

LPDs with immunoblast/plasmablast %
morphology

Immunoblasts/Plasmablasts

CD20, CD19, PAX5

+
l\) DLBCL, immunoblastic variant

CD138, CD45, CD38,0CT2, BOB1

+ | =5 o non-hematopoetic (me )
ALK, EBV, HHV8
|
¥ I v 4
ALK+ HHVS8+ EBV+/HHVS- EBV-/HHVS-
1) HHV8-MCD Pl blastic lymph Pl blastic 1

ALK+ LBCL 3 ppvs+ DLBCL
3) Germinotropic LPD (EBV+)
4)  Primary cffusion lymphoma

(EBV+)

Plasmablastic lymphoma}

The differential diagnosis of HHV8+LPDs

yes yes no

Immunosuppression yes
Presentation Generalized Generalized Localized Generalized
Prognosis Poor Poor Good Poor
Morphology PB/IB in PB/IB, diffuse PB/IB within PB/IB in ﬂmc! or
mantle zones 1 centers 'y sites
Castleman
N + +or- o o
features
HIV status +/- +/- - +/-
+ + + +
- - + +
+/- + -/+ +
-/+ - - -
IgM, & monotypic monotypic -
Molecular (IgH) Polyclonal Clonal Polyclonal Clonal

MCD: multicentric Castleman disease; PEL: Primary effusion lymphoma, PB: plasmablast;

IB: immunoblast

W Wang et al. Histopathology 2018, 72, 855-861

11

12
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Anti-IL6 and anti-IL6R therapy in MCD

1. What types of CD can be treated with IL-6
targeted therapy?

2.Why targeting IL-6?

3.What options do we have to target IL-6?

What types of CD can be treated with IL-6 targeted
therapy? Answer: Multicentric CD
Castleman Disease

Clinical subtypes | unicentric_| | mutticentric |

r

. . Hyaline-
Histologic variants v;‘sr_uhr Plasma cell

0% —
— >90%

| ]
Posis e
MCcD ‘

TAFRO Syndrome. '+ Hiv-
o

W Wang et al. Surgical Pathology Clinics 2019, 12: 849-863

13 14
Why targeting IL-6 in MCD? What options do we have to target IL-6?
. . . 1. Anti-IL-6 antibody: Siltuximab, which was approved by FDA in
L IL_? !evel is elevated in MCD’ not ?nly in HHV8- 2014 for the treatment of patients with MCD who are HIV
positive MCD, but also in idiopathic MCD. negative and HHVS negative.
2. IL-6 plays a critical role in the pathogenesis of 2. Anti-IL-6 receptor antibody: tocilizumab, approved in Japan in
MCD 2005.
1. SM Hsu et al, Hum Pathol 1993,;24:833-9
2. SJBrandt et al, J Clin Invest 1990;86:592-9.
15 16
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Extranodal NK/T cell Lymphoma
Arising in a Patient with
Concurrent Hepatitis B Viremia

Minh Yen T. Mays MD

Julia Geyer, MD

Wayne Tam, MD PhD

Amy Chadburn, MD
Genevieve M. Crane, MD PhD

7 Weill Cornell Medicine 5 NewYorlk-Presbyterian

1

Complete Blood Count

WBCK/uL Hbg/dL Platelets Absolute
K/uL Lymphocyte
Count K/uL
7/31/2017 1.8 6.5 70 0.4
8/11/2017 0.7 6.9 41 0.3
9/4/2017 22.6 7.1 159 0.8
9/27/2017 3 10.1 87 0.4
7 Weill Cornell Medicine 3 - NewYork-Presbyterian
3
Laboratory Values
7/30/2017
Total protein 6.3 g/dL
Albumin 2.3 g/dL
Globulin 4 gldL
AST 63 U/L
ALT 32UL
Alkaline phosphatase 174 UL
7/31/2017
HB surface antibody Non Reactive
HB surface antigen Reactive
HB core Antibody Reactive
HB core IgM Non - Reactive
HBV viral load 1,550 copy/mL.
HBe antigen Positive
8/1/2017
EBV DNA, quantitative 127,240 copy/mL
EBV (Log) 5.10
LDH 525 U/L
Total bilirubin 1.1 mg/dL
Direct bilirubin 0.5 mg/dL
Indirect bilirubin 0.6 mg/dL
@ Weill Cornell Medicine 5 - NewYork-Presbyterian
5

57 Year Old Asian Female

« End of 2016:
o Presented with prolonged dental infections, oral pain,
dysphagia
« February 2017:
o Hepatitis B virus positive serology; began treatment with
tenofovir disoproxil fumarate
« Progressively worsening dysphagia and oral pain requiring
hospitalization
« August 2017:

o PET/CT with FDG-avid, destructive soft tissue mass in
right nasal cavity; also involving oropharynx,
nasopharynx, subcutaneous tissue, right bilateral
cervical lymph nodes, spleen, bone marrow and
mediastinal nodes
Lymph node core biopsy, lymph node excisional biopsy,
bone marrow biopsy

o

7 Weill Cornell Medicine 2 5 NewYorlk-Presbyterian
2
Peripheral Blood Smear
Rare atypical circulating cells, no abnormal population
identified by flow cytometry
7 Weill Cornell Medicine 4 - NewYork-Presbyterian
4
EBV and HBV
Quantitative Viral Loads (Copy/mL)
1000000
100000
10000
1000 = “\,__4/—\\/
100
10
—-HBV EBV
1
24-Jul 3-Aug  13-Aug  23-Aug  2-Sep  12-Sep 22-Sep  2-Oct
@ Weill Cornell Medicine 6 - NewYork-Presbyterian
6
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Flow Cytometry (Resected Mass): Atypical
CD56+, CD2+, sCD3(-),CD7(-) Population

D45 Poed VEROC A
ES
001 Pt G5 5A
DI APCHTA

" omeca s aTA 02 Pacic B

() Weill Cornell Medicine

7

Core Biopsy, Right Neck Level 1B

() Weill Cornell Medicine 9

9

Subsequent Excisional Biopsy, Right Facial
Lymph Node and Soft Tissue Lesio

S
XENR IR S ;
LR SRR L ER AN
(@ Weill Cornell Medicine 1 - NewYork-Presbyterian

11
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Atypical NK Cells Co-Express CD94 (dim),
Perforin, Granzyme, CD25 (very dim)

e
e Pk

oo

() Weill Cornell Medicine s

8

5 NewYorlk-Presbyterian

Consistent with EBV+ Extranodal NK/T
Cell Lymphoma, Nasal Type

B0

() Weill Cornell Medicine 10

10

Other Areas of the Excision

() Weill Cornell Medicine 2

12
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Negative for EBV LMP-1 and EBNA2
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(# Welll Cornell Medicine 14 - NewYork-Presbyterian

13

Positive for TP53
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(# Welll Cornell Medicine 15

- NewYork-Presbyterian

Megakaryocytes with Viral Cytopathic
Effect

15

Rare Atypical Cells

(% Weill Cornell Medicine 17
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Rare Atypical Cells EBER+
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) Weill Cornell Medicine 19

Atypical CD56+ cells

- NewYorlk-Presbyterian

19

) Weill Cornell Medicine 21

Cytogenetics and Molecular Analysis

August 2017: Lymph
node excisional biopsy
failed to yield
metaphase cells
August 2017: Bone
marrow biopsy " |
demonstrated complex

karyotype BAGEGN raann 88388 sy 22ak sas
August 2017: TCR = ) - » ”

gamma chain gene

rearrangement analysis .

of bone marrow aspirate **,;** BABEAX sssase "‘”‘;'5 §§ i
was clonal in a
polyclonal background

T NPT TS THTE

8a

5 NewYorlk-Presbyterian

Atypical CD3 and CD2 cells

s .'
PO ]
Ay ¥els

CcD2

Weill Cornell Medicine 20 5 NewYorlk-Presbyterian

20

21

) Weill Cornell Medicine 2

Morphology

« Diffuse and permeative lymphoid infiltrate

« Broad cytologic spectrum
o Cells may be small, medium, large or anaplastic
o May contain mixed small and large cells

o Inflammatory background may be prominent,
particularly with small-cell or mixed-cell populations

+ Ulceration common, nearly always necrosis
o Angiocentric/angiodestructive lesions
o Fibrinoid necrosis in blood vessels
o Coagulative necrosis and apoptosis

5 NewYorlk-Presbyterian

(@ Weill Cornell Medicine 2

Phenotypic Features

« Immunophenotype (NK type):
o Positive: CD2, CD56, cCD3-epsilon, granzyme B, TIA1,
perforin, EBER, HLA-DR, CD30 (30%), CD7 (variable)
o Often: CD43, CD45R0O, CD25
o Negative: CD5, sCD3, CD4, CD8, CD16, CD57

« Tcell lineage: CD5, CD8, T Cell Receptor (alpha/beta or
gamma/delta) may be expressed, cytotoxic markers are
positive

+ CD56(-) cases: CD3-epsilon+, must have both cytotoxic
markers and EBV

5 NewYorlk-Presbyterian

22
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(@ Weill Cornell Medicine 2

Differential Diagnosis

« Non-specific inflammatory process
* Lymphomatoid granulomatosis
« Aggressive NK cell leukemia

« Peripheral T cell ymphoma, NOS
o Fails to meet criteria for more specific T cell ymphoma

« Primary EBV positive nodal T cell or NK cell ymphoma
o Appear distinct from extranodal presentation
Elderly patients/immune deficiency
Monomorphic infiltration
Lack angiodestruction and necrosis
Considered variant of peripheral T cell ymphoma, NOS

5 NewYorlk-Presbyterian
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Hepatitis B, EBV Co-Infection and
Lymphoma Risk

+ HBV infection implicated in hepatocellular carcinoma,
cholangiocarcinoma, B-cell non-Hodgkin lymphoma
* HBV co-infection may increase risk of EBV-related
nasopharyngeal carcinoma (Ye et al. 2015)
« Diffuse large B cell lymphoma with HBV co-infection:
o Chen et al. (2008): 68 out of 271 (25%) cases were
HBsAg+, showing a higher carrier rate
o Marcucci et al. (2006): 20 of 230 cases of aggressive
B-NHL with HbsAg, OR 3.75, pointing toward a
positive association
o Taborelli et al. (2016): 15 of 290 DLBCL cases with
HBsAg, OR 2.69

Ye et al. Cancer Epidemiology, Biomarkers & Prevention (2015) 24:1766-73.
Chen et al. Ann Hematol (2008) 87: 475.
Marcucci et al. Haematologica 2006; 91(4):554-557.
Welll Cornell Medicine Taborelli et al. Infect Agent Cancer 2016; 11(27):1-6.

25
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HBx ==  =e = Figure from Assogba B, Paik N, Rho H.
simPr piaeie DNAand Cell Biology 2004; 23(3): 141-
Sluc  S70Tuc 148
. Site-directed mutation of NF-xB sites in the LPM1 and K1 promoters. Schematic diagrams of pLMP1-570Luc (A) and|
PK1-886Luc (C), showing one NF-xB binding site indicatedas a black circle and mutated sites labeled “X." Plasmids pLMPIm-
570Luc and pK1m-886Luc have a mutated NF-xB binding site. These plasmids were transfected into Ramos cells to examine]
the effects of HBx and NF-xB (B and D).
Weill Cornell Medicine 27 5 NewYorlk-Presbyterian

27

Treating Lymphomas in Patients with
Hepatitis B or Hepatitis C
< Antiviral therapy for at least 6 months
o Goal: HBV DNA levels <3 log,, lU/mL
o Entecavir and tenofovir first line agents
o Lamivudine for short term (<6 month)
therapy in treatment naive patients, HBV
DNA levels <2000 IU/mL, or if unable to
obtain first line agents
* Immunosuppressive agents
o Rituximab (recommend anti-viral therapy
for at least 12 months prior to
administering)

{ Welll Cornell Medicine 20

5 NewYorlk-Presbyterian

29

Molecular Studies and Pathogenesis

A . < o + Assogba et al. (2004):
S &8 « Investigated HBV and EBV co-
ST CassLac infection in cell lines
s o om0

+ HBV oncoprotein,
HBX, interacts with the

B i transcription factor, NFKB, to
) activate the EBV related-LMP1
Z " promoter
i + LMP1 gene was consistently
e upregulated by HBx at the

é s molecular level

B

Figure from Assogba B, Paik N, Rho H.
DNA and Cell Biology 2004; 23(3): 141-148

HEBx with several factors.

(i Welll Cornell Medicine 26

- NewYorlk-Presbyterian

26

Molecular Studies and Pathogenesis

Table 2. The associations of HBY Infection with the risk of NK/T cell lymphoma.

Controts Univariable Multivariable
(Ness5)
% » AOR k1 :-

1081 om0 1o s
Anti-HES()
099 067 0936 0697
1n a7 Los [
1329 006 13 0052
1364 @i 1382 [
||bk\u\r.mn|m..> 21 sl s
HBsAg-(+)/ anti-HBe-( * s s 15 LW 0566 1L OMELED 060
2 o
T30 I ) T ]

2}
0MS61K7 0264 1213 0

0o 00 14% 1 0047

atus, skl
HBsAg, byt

Table from Wang K, Yang H, He W, et al. J Cancer 2017; 8(14):2676-2683.

) Weill Cornell Medicine 28 5 NewYorlk-Presbyterian
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Case Submission Form-1

Submitter(s) and Titles (MD or MD PhD): Lisa Rimsza, M.D. and Alanna Maguire,
PhD.

Affiliation: Mayo Clinic Arizona
E-mail: rimsza.lisa@mayo.edu

Clinical History: The patient is a 41 year old male, with history of HIV infection,
currently on highly active anti-retroviral therapy, and new lymphadenopathy.

Biopsy Fixation Details: Unknown
Description of Clinical Image if Any: None

Details of Microscopic Findings: Low power demonstrates complete effacement of the
lymph node by large centroblastic and some Burkitt-like cells, frequent mitoses, and
tingible body macrophages.

] yping by hi hemistry and/ or Flow Cytometry:
IHC demonstrates a B cell phenotype with CD10, weak BCL2, and high Ki67.

Special Stains: EBER negative.

Case Submission Form-2

Cytogenetics: Array CGH demonstrates an unusually stable genome with few genetic
alterations. The BCL2 locus shows only deletions (no translocations or
gains/amplifications).

Molecular Analysis: Lymph2Cx assay on NanoString platform indicates Germinal
Center B Cell gene expression profile. Gene expression profiling shows an increase in
genes associated with the DNA damage response, proliferation, and apoptotic
pathways.

Interesting Feature(s) of Submitted Case: This case falls under category 5 as an
“Exemplary demonstration of various subtypes of Infectious agent-association
lymphoproliferation using multidisciplinary correlations”. It is one of a case series of
19 HIV(+) DLBCL and demonstrates a previously undescribed possible lymphomogenic
pathway and cell of origin that is distinct from Germinal Center B Cell DLBCL in HIV(-)
patients.

Proposed Diagnosis:

HIV-associated Diffuse Large B Cell Lymphoma, Germinal Center subtype.

Comments: Many additional H&E and IHC images are available if needed, not
included at this time to save space.

H&E 1000X \'%\

Ki67 400X (AL
bt _ -ﬂ.hz

Theory of immunocompromised-related
lymphomagenesis:

* Immunosuppression-> proliferation of a
polyclonal B cell population (due to
increased IL6 and other cytokines).

* During the uncontrolled proliferation,
mutations or translocations can occur
causing transformation to malignancy.

Is this the whole story?

Our study: Cell of origin of HIV(+) versus (-)
cases with DLBCL morphology

HIV(-) HIV(+)
DLBCL (n =39) DLBCL (n =27)

P-value

Collected 1982 - 2012 1989 - 2007

% males 49 (19/39) 93 (25/27) <0.0001

Median Age 70 yrs (20-89) 41 yrs (28-66) <0.0001

21 (54%) 19 (70%) 0.2080
5(13%) 5(19%) 0.7286
13 (33%) 3(11%) 0.0455

PMID 2439 8326
Scott et al 2014, Lymph2Cx assay on NanoString instrument
Determining cell-of-origin subtypes of DLBCL using gene expression in FFPE tissues

Pan-Cancer gene expression panel
(740 genes) in GCB DLBCL

126 genes differentially expressed
@ p<0.05 48% (61/126) were
increased

52% (65/126) were decreased

Courtesy of Dr. Alanna Maguire -
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Regarding differences in treatment eras for the HIV(+)
patients: No significant differences in gene expression
patterns pre- and post-HAART or by Age

Swppiamaniary figure

Pathway analysis

—_—

Cell cycle*
DNA replication*
DNA repair*

Fanconi Anemia pathway*

* Indicates pathway identified by both MSigDB overlap

analysis & GSEA enrichment analysis

= pathways enhanced in upregulated genes

as e ATRBRCA pathway
A
e - Sl - Mismatch repair
“—a - iim
. . A » e N
. . oA *- E2F cell cycle targets
. 4 > g . —_—
! 0 . ‘a3 —
i . -
A e i il N ooy B-cell receptor (BCR) signaling
¥ e . -
2 - =T A o Pi3K-ERBB2 signaling )
Ak . & ¥ s == Pathways enhanced in downregulated genes
a I i » - St MAPK signaling®
s ce] 3
k== Fa's : Intrinsic apoptotic pathway
—
Ll ———
(] (1]
HIV negative
Pathway analysis: Proliferation CCNAZ, CCNB1, CCND1, €DC25A, Pathway analysis
CDC6, CDC7, CDKN1A, CDKN1B, 5——-—-’1‘\-" o Lol T fr
CHEK1, CHEK2, E2F1, HDAC2, [
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Conclusion: HIV(+) GCB-DLBCL are
more proliferative

than HIV(-) tumors

5 phase

Toum [ —
HIV(+) tumors have...
Enhanced DNA repair gene expression

Enhanced genomic stability

BCL2, located at 18921.33, was
similarly diploid (2N) in the HIV(-) and
HIV(+) cohorts; 85% and 78%
respectively

When aberrations did occur, they
were exclusively gains/amplifications
in the HIV(-) and exclusively
losses/deletions in the HIV(+) cohort.

i
:
i
i
H

All HIV(-) samples with BCL2
amplifications stained 100% positive
for BCL2 protein expression and low
Ki67 <40%.

All HIV(+) samples with BCL2 gene
deletions were negative for, or poorly
expressed < 10% BCL2 protein with
high Ki67 > 80%.

[ 90 megatien GO DUBCL sampies

A
J
10T
=L
lE N
P

Pathway analysis

Intrinsic apoptotic pathway I

5 Bcl2 family members identified..

4 Pro apoptotic (BAX BIM BMF PUMA)
1 Anti apoptotic (BCL2)

HIV pos, n=19
n (%)

Diploid 18 (86) 15 (79) 0.6889
Deletion 0(0) 4(21) 0.0424
Amplified 3(14) 0(0) 02327

HIV(+) tumors...

« similarly aberrant @ 18q21.33 (BCL2 locus)

« reduced expression of pro-survival Bcl2

« reduced expression of anti-apoptotic genes

Results suggest an

alternative pro-survival mechanism
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Germinal Center Light and Dark Zones

» Centrocytes versus
Centroblasts

* Changesin
activation and
proliferation

* Alternating single
cell type rather than
distinct
differentiation stage

https://library.med.utah.edu/WebP

P. Milpied et al, Nature Immunol 2018 ath/HEMEHTML/HEME120.html

Cell-of-Origin — Germinal Center Reaction

Interaction with TFH and FDC In lymphoma, the TFH and FDC

cells that dictates cell fate - interactions are altered likely leading

memoryB/plasma cells; to continuous cycling of cells between

apoptosis; recycling for more light and dark zones.

SHM and replication. Most lymphomas are derived from
“light zone”

P. Milpied et al, Nature Immunol 2018 Figures Compliments of David Scott

Most GC-derived B-NHLs share an LZ-related phenotype.
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Gabriel D. Victora et al. Blood 2012;120:2240-2248

©2012 by American Society of Hematology

Germinal Center Zones related gene expression:

Light Zone Dark Zone
* CD83 high * CD83low
* CXCR4 low ¢ CDCR4 high
. Higher Sig * CD27 hlgh
« CXCRS . (I;ENADZ&SCNDE%, CCNA2
. editing genes
RN Croxer
* NFKB . TCF3
* MYC engagement . BCL2
e 10% in S/G2M/M (almost
none in G2M) « 30%in S/G2M/M

Red=over expressed in HIV(+) GCB-DLBCL
GD Victora et al, Blood 2012 (Check tables in paper for other genes)

Speculation on cell of origin of HIV(+) DLBCL

2

cD10

Light Zone

L e —
cD20

DHITsi GCB ABC
HGBL ‘oisci |pLBEL DLBOL

PBL

Morphology  Burkitt BUOLBCL nipey  puecL DLBCL ::::‘:

Blastoid
Curerate  75% 25% 50% 90% 50%  25%
Mye™  q00%  78%(7) 60% 5% % 50%

HIV(+) GCB-DLBCL?

BLL morphology, Figure Compliments of David Scott
BCL2(-), TMMR

Summary:

HIV+ DLBCL not solely defined by immune deficiency
* Enhanced proliferation

* Enhanced DNA repair and Genome Stability

* Alternative pro-survival mechanism

* Possible distinct cell of origin from usual GCB-DLBCL
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SESSION FOUR: Other
Infectious Agent-Associated
Lymphomas

Diffuse large B-cell lymphoma, BCL2+
with low proliferation arising in patient
with HCV genotype 4-related hepatitis

Dr. Girish Venkataraman MD, MBBS
Reva Goldberg
Dr. Pari Jafari, MD

Hepatic lesions on CT

Case History, Continued

= Labs: normal, with the exception of:
- HCV viral load: 3071 1U/mL
- Platelets: 53 K/uL (patient had multi-year
history of thrombocytopenia, thought to be due
to cirrhosis)

g a1 e romernont
4 UChicago
@ Medicine

5

g o7 e roReront
=74 UChicago
& e

</ Medicine

Case History

The patient was a 72-year-old man with a 24-year
history of treatment-naive hepatitis C resulting in
genotype IVa cirrhosis.

He presented with two hypoechoic hepatic lesions on
surveillance abdominal ultrasound.

On CT: hypoattenuating, “HCC-atypical” hepatic
lesions measuring 3.6 x 3.1 cm & 2.8 x 2.7 cm

The patient denied fevers, chills, or night sweats. There
is no known history of malignancy.

2

4

@ Medicine

Case History, Continued

= The core biopsy showed areas of DLBCL,
non-GCB + cirrhosis with HCV-associated
changes.

= There was no bone marrow involvement.

UChicago

6
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Case History, Continued

= The patient received R-CHOP resulting in a 2
year remission.

= Subsequently, the patient developed therapy-
related AML.

= Died 4 years after initial DLBCL diagnosis.

S —
$+14 UChicago
& Medicine

H&E Intermediate Power

AT THE FOREFRONT

UChicago Intermediate power H&E showing nodular portal lymphoid aggregate
Medicine consistent with hepatitis C virus infection.

CD20

UChicago The lymphoma cells are positive for CD20.
Medicine

11

160

AT THE FOREFRONT

AT THE FOREFRONT

UChicago
Medicine

UChicago
Medicine

R

H&E Low Power
Low power image showing fragments of hepatic parenchyma with
nodular portal lymphoid aggregates (HCV-associated changes)
associated with separate fragments of atypical lymphoid infiltrate.

H&E

High power H&E of the lymphoma fragment demonstrating diffuse
infiltrate of large lymphoma cells with focal apoptosis.

The lymphoma cells are diffusely positive for PAX5.




FTTg A7 T FoRerRont

A UChig:a_go The lymphoma cells are negative for CD5 which highlights
&7 Medicine background T-cells.

13

MUM1
GEHZ;;; The lymphoma cells are positive for MUM1 consistent with non-

Medicine germinal center B-cell origin (non-GCB).

15

UChicago The proliferation index on Ki-67 is variable and ranges from 20 to 40%)
Medicine

17

~m AT THE FOREFRONT

:ﬁ UChicago The lymphoma cells are negative for CD10.
<’ Medicine

14

AT THE FOREFRONT

UChicago The lymphoma cells are diffusely positive for BCL-2.
Medicine

Final Diagnosis
Proposed and panel diagnosis:

Diffuse large B-cell lymphoma, non-
GCB subtype BCL2+ with low
proliferation in setting of chronic
untreated HCV (genotype 4).

UChicago
Medicine

|
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Follow up

= The patient was given R-CHOP for his DLBCL and
completed chemotherapy.

=Three years after the diagnosis, he re-presented
with thrombocytopenia.

= Abone marrow biopsy revealed therapy-related
myeloid neoplasm.

= Although he was in CR for the lymphoma, extensive
cirrhosis and decompensation with ascites related to
the untreated HCV precluded definitive treatment,
and he passed away shortly thereafter.

Uchicago
<’ Medicine
I
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Discussion requested

1. Overview of Hep B and Hep C-related
lymphomas.

2. Current understanding of pathogenesis.

B Uchicase
# Medicine

HCV-positive NHL: Subtypes

= HCV-positive lymphoproliferations include:
- Marginal zone lymphoma (MZL)
- Diffuse large B-cell lymphoma (DLBCL)
- Follicular lymphoma (FL)

= MZL - DLBCL transformation is more
frequent in HCV-positive patients (32%) than
in HCV-negative patients (6%).

B Uchicago Besson, JCO, 2006
“iﬁ Medicine Pozatto et al, Clin Liv Disease, 2017

23
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Unique Features of This Case

=Occurrence of low-proliferative BCL2+,
DLBCL in the setting genotype 4 HCV.

=Based on literature, most
HCV+DLBCLs exhibit high proliferation
with low BCL2 expression and with
HCV genotype 1 ' predominating in
most instances.?

1. Visco et al, Hepatitis C o
lack BCL2 translocations British | Hematol, 2017

Bcell lymphomas have dis features and

- AT THE FOREFRONT 2. Torres HA, Mahale P. Most patients with HCV-associated lymphoma present with mild liver disease: a
b4 Uchicago call to revise antiviral treatment prioritization. Liver Int 2015; 35: 1661-1664
</ Medicine
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HCV-positive NHL: Overview

= Well-recognized association between B-cell NHLs
and chronic HCV infection
- Prevalence is difficult to assess accurately.
- Lack of routine HCV screening at time of NHL
diagnosis
- Many HCV patients are unaware of their
status.

e 4 e romernonr
#=r4 UChicago
@ Medicine
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HCV-positive NHL: Distinctive Features

= HCV-positive NHLs typically develop 15 years
after initial HCV infection.

= Compared to HCV- NHLs, HCV+NHLs are
- more often found in extranodal locations (liver,
spleen, stomach).
- associated with poorer 2-year survival (56% vs. 80%).

- associated with higher IPIs (likely due to elevated
LDH 2/2 chronic HCV).

e 4 e romernonr
F=7{ UChicago
& Medicine

I
24



HCV-positive NHLs: Pathogenesis

= Mechanisms of lymphomagenesis remain
unclear.

= Visco et al. (2017) described differential
expression of 23 genes between HCV-positive
and HCV-negative DLBCL.

- HCV-positive DLBCL associated with reduced BCL2
expression and absence of BCL2 translocations.

- Findings support presence of distinct
lymphomagenesis pathway in HCV-associated DLBCL.

Visco etal, Hepattis C virus positi B-cell lymph features and lack

go
I iy BCL2 translocations British J Hematol, 2017
Medicine
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HCV and lymphomagenesis

HCV

- B-NHL f

—

Occurs as a result of (14;18)
In HCV-CLD and EMC (75% of cases)*

1. Tanaka, Cancel Immunol Res, 2014
Fabris, Rhematology, 2007

3. Zuckerman, BJH, 2001

4. Zignego, Hepatology, 2000

HCV-positive NHLs: treatment

Is there benefit in treating -
HCV concurrently (or

even in treating it before =

addressing lymphoma)?

9 HCV-positive patients with | < i

splenic lymphoma with villous : | |
lymphocytes received il b
interferon +/- ribavirin. {1 - I
=All9entered : 1 . 3
partial/full remission. [ = e L
= No remission in HCV- i 2= = 2 * = = = = i
negative controls. .

1: Hermine O, Lafrére F, Bronowicki JP, Mariette X, Jondeau K, Eclache-Saudreau V,
Delmas B, Valensi F, Cacoub P, Brechot C, Varet B, Troussard X. Regression of splenic
lymphoma with vilous lymphocytes ater treatment of hepatis C virus infection. N Engl J
Med. 2002 Jul 11;347(2):89-04.

29

HCV-positive NHLs: Pathogenesis

Chronic antigen stimulation

HCV antigen 4
Ig surface @B a
)
Hit and run transforming events. Hign affly binding
HCV-E2 and CD81
Mutator phenotype: HCV

@ Activation and proliferation of
& Bl

lymphomagenesis

Mutations in proto-oncogenes T-cell activation
@ ‘and tumor suppressor genes mechanisms T BB ECI)
Z
~ Ds DNA breaks/AID
Direct infection of B-cells
Hev
Blo ®
i
°
Medicine Mazzaro, Cancer 2002; Marcucci, Blood 2011

26

HCV and DLBCL pathegenesis

Dapandenca an antganic stmulaton

3 Uchicaso

Couronne et al Annals of Oncology 2018

&Y Medicine
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HCV-positive NHLs: treatment

= |s there benefit in treating HCV
concurrently (or even in treating it before
addressing lymphoma)?
- Hosry et al. (2016): improved survival in HCV-
positive patients receiving R-CHOP/R-ICE and
interferon.
- Arcaini et al. (2016): regression of
lymphoproliferative disease with direct-acting
.. antiviral therapy for HCV.
@ UChicago
<Y Medicine

30
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Overview of HBV-related lymphomas

=Most published studies evaluating
associations (not causality) are based
on retrospective population based
case-control studies

=Methodology: Cohort of HBsAg+ vs.
Cohort negative for HBsAg from meta-
analysis.

UChicago

<’ Medicine
31

lllustrative Case-control study
European Epilymph study

EPILymph countries

500

400

300

200

100 I
0

Germany Spain France Czech ltaly Ireland “Finnish cases
Republic excluded

mCases =Controls.

(Becker, JCRCO, 2009)
Cases: Consecutive lymphoma cases

0&;1;2;;; Controls: No lymphoma, transplant, systemic
7 Medicine Infection, HIV

33

Lymphoma subtypes in HBV
infection

OR (Cl) in patients with reported prior HBV infections

178

054

HL NHL BCL  DLBCL FL MM SLL TCL

(Becker, JCRCO, 2009)

164

Choropleth map of Chronic HBV
e aa

‘Copyright © 2014 Eisevier L

HBYV infection and lymphoma risk

OR (Cl) in patients with reported prior HBY infections

s
6
4
2 }
0
ALL ‘Onszt <18yrs ﬂnsE’I?iByrs“ ‘Durauur};‘ijﬂ years Duration>30 yrs
| ‘ |
w AT THE FOREFRONT (Significant despite excluding HCV+ patients)
@ UChicago (Becker, JCRCO, 2009)
# Medicine
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Zhou et al, BMC Cancer 2019

1:2 case-control study enrolling 3502 NHL cases and 7004 controls

OR for various NHL
4.00
3.00
2.50 }
200 } ) } |
1.50
1.00

0.50
0.00

High Low - Close

o+ e romernonr
UChicago
& Medicine
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Zhou et al, BMC Cancer 2019

., Moderate risk of B-NHL
AOR 2.25 (1.96-2.57)

Level af HBY sntigens and anibosies in
the blosd

B2 4 & 810 I\ IN20 1 M M 20 W 100

=

High risk of B-NHL
AOR 6.23 (3.95-9.82)

Genetic landscape of hepatitis B virus—associated diffuse
large B-cell ymphoma. Ren W, Blood 2019

WGS (60/60)

WES (47/47)

Targeted capture Reseq

1. Mutated in >= 3 cases
2. Recurrently mutated in

De novo
Chinese DLBCL (N=266)

Cohort (n=275) >=3 cases in other BCL
HBSAG+ ) Possible 3. Import for DNA repair
transformed 4. Important for targeted
) therapy

Transcriptome reseq/GSEA
(n=108)

Genetic landscape of hepatitis B virus—associated diffuse
large B-cell ymphoma. Ren W, Blood 2019

WGS- no differences in mutations Coding WES significant

A B
All mutations in genome Nonsilent mutations

200

p=0.187 p=0.048

150

No. of mutations
—a—
——

No. of mutations
g 8
—a—

——

41

Zhou X et al (conclusions)

=|ncreased risk of B-NHL and not T-NHL

=Patients with active antigen-positive
state have higher risk compared to
immune patients with Anti-HBS and
Anti-HBc

l Association is definitive, yet what is the underlying mechanism? ‘

ﬁ@ Medicine
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Genetic landscape of hepatitis B virus—associated diffuse
large B-cell lymphoma. Ren W, Blood 2019

Demographics

Contrasts with HCV+DLBC|
older

=HBSAg+ DLBCL patients are yoér and at
higher stage and have splenomegaly
= No difference in GC vs. non-GCB proportions.

=High viral loads at diagnosis correlated with
younger age at presentation

2 e
# Medicine

40

Genetic landscape of hepatitis B virus—associated diffuse
large B-cell lymphoma. Ren W, Blood 2019

DLBCL Discovery cohort WES

65+ previous 31 matched 10835 Somatic mutations
tumor/PB pairs 79 67 | Non-silent Somatic
20/96 were HBSAG+

131 genes affected >5% of cases;
67 significant

Y Medicine

42
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Genetic landscape of hepatitis B virus—associated diffuse
large B-cell ymphoma. Ren W, Blood 2019

Significantly different
genes mutated in
HBSAG+ cases

jl/igaralofftargets Distinct several key pathways in lymphomagenesis
of AID (histone, NFKB, P53, immune evasion)

BCL6 alterations rather frequent (79% vs 28%)
KLF2 mutation (recurrent in SMZL but not DLBCLs)

+ Aberrant SHM due to AID
UChicago
<’ Medicine

43

HBV messing with the B-cell genome leads to DLBCL

— CXCR4, KLF2,SGK1

Marcella Visentini,Milvia Casato, HBV messing
with the B-cell genome leads to DLBCL, Blood, 2018,

Uchicago
Medicine
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Summary and take home points
= HCV is associated with increased lymphoma risk
=EMC, MZL, DLBCL
= Multiple mechanisms, B-cell stimulation/t(14;18)

= Chronic antigenic stimulation and EMC association
with progression to DLBCL is much more common

= HBV also associated with increased risk
= DLBCL, SLL, FL (epidemiologic data mostly)
= Much less likely to have antigen driven EMC

« Genomic studies
Distinct several key pathways in lymphomagenesis (histone, NFKB, P53, immune
evasion)

BCLS alterations

UChicago
Medicine

—————
47
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Genetic landscape of hepatitis B virus—associated diffuse
large B-cell ymphoma. Ren W, Blood 2019

Transcriptome analysis indicates genes related to Antigen presentation and
P53 signaling pathways are upregulated in HBV+ DLBCLs

B Antigen
processing and presentation 53 signaling pathway
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Pathogenesis data and mechanisms are still
unknown

{ UChicago
Medicine Qi X, PLOS 2019
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Type 1

Chronic EBV infections and borderline lymphoproliferations



Case presentation

Department of Pathology, People’ s Hospital of Guangxi Province

Mo Xianglan

Clinical History

*A 35-year—old male was admitted to People’ s
Hospital of Guangxi Province because he had been
suffering from skin and oral multiple pain ulcers
for 6 months. He was no system symptoms such as
fever, weight loss, night sweat. The skin lesions

could self-healing and recurrence alternately.

Clinical History2

* The physical examination revealed there were multiple
ulcers with maximum diameter of 0.8cm to 2.5cm in his
trunk and limbs skin. The ulcers with intumescent edge
and the long axis parallel to dermatoglyph(Figure 1A).
Some ulcers had been healed with scar (Figure 1B) . No
enlargement of superficial lymph nodes were detected.
Laboratory examination were normal. A biopsy of the skin
ulcer in the right lower abdomen was done in order to get

accurate diagnosis.

Clinical History3

*The patient received 6 cycle of CHOP chemotherapy
and got completely remission. There was no
evidence of recurrence after a 35 months follow

up.

Biopsy Fixation Details

* The tissue was fixed with 10% neutral buffered formalin,
paraffin imbedding, hematoxylin and eosin staining.
Morphological ly, the lesion was localized in the dermis with
clear boundary and focal necrosis(Figure 2A). The cells were
heterogeneous and diffusely distribution, immunoblastic—
like cel s, Reed-stemberg-like cells and apoptotic cells could
be seen (Figure 2B). There many inflammatory cells in the
background (Figure 2C).




Figure 2A

7
Immunophenotyping CD3

*The proliferative lymphoid cells were positive to
CD20, PAX-5, MUM1, CD10 and CD30; while negative to
CD3, CD56, GranzymeB, TIA-1,CD15, CK, ALK, EMA and
Desmin. Some of the cells were positive to EBER.
*The small lymphoid cell of background were
positive to CD3.

9 10

CD20

PAX-5

11

12




13

EBER

14

15

Molecular Analysis

IgH gene clonal rearrangement was positive
* PCR-electrophoresis

testing showed clonal
rearrangement of IgH
gene was positive, while
clonal rearrangement of
IgK and TCRY genes were
negative.

Proposed Diagnosis: EBV
positive diffuse large B cell
|ymphoma, NOS

16

Comments

¢ It is uncommon that EBV-positive lymphoid
proliferative disease between EBV-positive
mucocutaneous ulcer and EBV- positive diffuse
large B cell lymphoma. The clinical process and

prognosis of the disease are under—investigated.

17
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CASE SUBMISSION FORM

Title:

Multiple Synchronous Primary EBV-Associated Polymorphic Posttransplant
Lymphoproliferative Disorders of Different Clonal Compositions Occurring in a Single
Patient Following Bone Marrow Transplantation

Submitter(s) and Titles (MD or MD PhD):
Miguel Dario Cantu, MD
Amy Chadburn, MD

Affiliation:
New York Presbyterian-Weill Cornell Medical Center

E-mail:
mdc9012@nyp.org

Clinical History:

The patient was a 59-year-old male with history of T cell acute lymphoblastic leukemia
who received chemotherapy and haploidentical-cord allogeneic stem cell transplant from
a female donor, 8 months following his initial diagnosis of leukemia. His conditioning
regimen consisted of fludarabine, melphalan, and 400 cGY total body irradiation. Graft-
versus-host disease (GVHD) prophylaxis consisted of mycophenolate mofetil, tacrolimus,
and anti-thymocyte globulin.

His course was complicated by GVHD, HHV-6 viremia (peak 6,879cpy/mL), EBV
viremia (peak 27,620 cpy/mL), and EBV encephalitis (peak >400,000 cpy/mL). Six
months after transplant, whole body PET CT revealed multiple synchronous FDG avid
lesions within the left frontal lobe, the left palatine tonsil, and gastric fundus. All lesions
were biopsied and submitted to pathology to examination. Concurrent bone marrow
aspiration and needle core biopsies were negative for a T cell neoplasm.

Following biopsy, the patient received intravenous and intrathecal rituximab,
cyclophosphamide, doxorubicin, vincristine, prednisone (CHOP), whole brain radiation,
and EBV-specific adoptive T cell therapy. He ultimately developed multifocal
pneumonia, ten months after transplant and died.

A full autopsy was performed 24 hours following death and revealed a necrotic 0.8 x 0.5
x 0.5 cm left frontal lobe lesion. Gross examination of the gastrointestinal tract and
oropharynx was unremarkable. Microscopic examination of lung consolidations revealed
Pneumocystis jirovecii pneumonia, confirmed by direct immunofluorescence and GMS
staining.

Biopsy Fixation Details:

“ .CSHP/SH Workshop 2019

The left frontal lobe biopsy was submitted as a 0.8 x 0.5 x 0.2 cm aggregate of tissue for
frozen section diagnosis. A portion was submitted for flow cytometric analysis. The
frozen tissue was then formalin fixed, and paraffin embedded. The left frontal lobe lesion
was again sampled at autopsy, 24 hours following death. The autopsy specimen measured
0.8 x 0.8 x 0.4 cm, was formalin fixed, and paraffin embedded.

The left tonsil lesion biopsy was submitted as a 0.9 x 0.5 x 0.1 cm aggregate of tissue. A
portion was submitted for flow cytometric analysis. The remaining tissue was submitted
in formalin and paraffin embedded.

The gastric fundus ulcer biopsy was submitted as five pieces of tissue measuring from 0.1
Xx0.1x0.1cmto 0.3 x0.2x0.1 cm. The specimen was submitted in formalin and
paraffin embedded.

Description of Clinical Image if Any:

PET CT of the head reveals a focus of FDG avidity in the left palatine.

Upper Gl endoscopy images show a 3 cm o0ozing, cratered gastric ulcer with adherent
clot in the gastric fundus.

MRI brain with contrasts shows an enhancing lesion in the left frontal lobe.

Details of Microscopic Findings:

Histologic sections of the left tonsil reveal benign squamous mucosa, extensive necrosis,
and infiltration by a polymorphous subepithelial population of small lymphocytes,
immunoblast-like cells, occasional plasma cells, and few larger lymphoid forms.

Histologic sections of the gastric fundus ulcer show a dense, polymorphous infiltrate
consisting of numerous large, atypical lymphocytes with associated necrosis.

Histologic sections of the left frontal lobe lesion show infiltration of brain parenchyma by
an atypical, heterogenous population of lymphoid cells that range from small to large in
size with irregular nuclear contours, and necrosis. Scattered mitotic figures are seen. A
subset of cells are plasmacytoid, multinucleated, and Reed-Sternberg-like. These cells are
morphologically similar to those seen in the tonsil and fundus. Sections of the left frontal
lobe lesion at autopsy reveal predominantly necrosis with rare scattered lymphoid cells at
the periphery of the lesion.

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:
Left tonsil lesion

IHC: CD20 highlights many scattered small to medium cells. CD10 is negative. MUM1
is positive. In situ hybridization for EBER is positive. LMP1, and EBNA2 stains many
EBER positive cells. CD163 highlights many histiocytes. p53 stains 20% of cells. Ki67
proliferation fraction is 40%. MYC stains 5-10% of cells. CD3 reveals a small subset of
positive small lymphocytes that are negative for CD34 and TdT.

” .CSHP/SH Workshop 2019

Flow cytometry: A large B cell population was identified by CD19 expression,
accounting for ~70% of viable cells analyzed. The CD19 positive cells are monotypic,
expressing surface immunoglobulin kappa.

Gastric fundic ulcer

IHC: Large atypical lymphoid cells are positive for CD19, CD20, PAX5, and show
monotypic cytoplasmic staining for immunoglobulin kappa light chain. Many of these
cells stain for EBER, LMP1, and EBNA2.

Left frontal lobe lesion

IHC: Atypical lymphoid cells are negative for CD3 and TdT. These cells are positive for
CD20, CD10 negative, BCL6 negative, and MUM1 positive. These cells are positive for
EBER (80-90%), LMP1, and EBNAZ2. The proliferation rate by Ki-67 is moderate (30-
40%). These cells are negative for TdT. A subset of cells are positive for p53. The
autopsy specimen of the necrotic brain mass reveals scattered residual cells that are
positive or CD20, EBER, LMP1, and EBNA2.

Flow cytometry: A large B cell population is identified by CD19 expression, accounting
for 70% of viable cells analyzed. These CD19 positive cells are monotypic and express
surface immunoglobulin kappa.

Special Stains:
Not performed on these specimens.

Cytogenetics:
Not performed on the brain, tonsil, or gastric specimens.

Concurrent posterior iliac crest bone marrow aspirates were submitted for conventional
cytogenetics and fluorescence in situ hybridization (FISH) using multiplex CEP X and
Yp12 probes to evaluate donor status following transplantation. A normal male karyotype
was observed in 20 analyzed metaphase cells. No numerical or structural abnormalities
were found. Donor (XX, female) cells were observed in 3.2% of 500 interphase nuclei
evaluated by FISH analysis. The remaining 96.8% of cells showed host (XY, male) cells.

Molecular Analysis:

Four unstained slides, cut at 5 microns each, were submitted from each of the frontal
lobe, tonsil, and fundic lesions. Cells from the unstained slides were lysed and DNA was
extracted for analysis of 1g heavy chain and Ig kappa light chain gene rearrangements
using the BIOMED-2 IgH Tube (FR3) assay. To increase the sensitivity of clonality
detection, additional PCR reactions were performed to assess the common
rearrangements in immunoglobulin kappa light gene (IGK) using the BIOMED 2 assay.
These two multiplex PCR reactions were conducted using six sets of primers in each
reaction that were hybridized to the IGH locus. PCR products were analyzed by capillary
electrophoresis on the ABI 3500 Genetic Analyzer.

The gastric fundus lesion revealed an IGH monoclonal rearrangement (139 bp) and IGK
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monoclonal rearrangements (152 bp and 201 bp, tube a). The tonsil lesion revealed an
IGH monoclonal rearrangement (114 bp), as well as IGK clonal peaks (144 bp, tube a;
237 bp and 284 bp, tube b). In the frontal lobe lesion, an IGH monoclonal peak was
detected (142 bp), as well as IGK clonal peaks (152 bp, tube a; 242 bp, tube b).

Concurrent posterior iliac crest bone marrow aspirates were submitted to assess for the
presence of TCRG chain gene rearrangements using BIOMED-2 assay. No molecular
evidence of a neoplastic T cell process was identified.

Interesting Feature(s) of Submitted Case:

This case demonstrates an interesting phenomenon rarely described in the literature, as
multiple morphologically similar synchronous monoclonal primary PTLDs, each of
distinct clonal composition arising in a single patient. Each of these PTLD lesions
represents a distinct tumor clone, rather than multiple metastatic foci derived from a
primary tumor clone as in the conventional theory of neoplastic spread. This phenomenon
is in contrast to non-Hodgkin lymphomas in immunocompetent patients, which tend to be
uniclonal, multifocal processes based on immunoglobulin and T cell receptor
rearrangement studies.

It is thought that PTLDs develop via a multistep process in which lack of normal immune
surveillance allows for the expansion of multiple EBV infected immortalized B cell
clones. Therefore, it is possible for the expansion of more than one EBV-driven B cell
proliferation to develop at any given time, which can account for the rapid development
of large tumor burden seen in some patients with PTLD. Some studies have suggested
that the presence of multiple clonally distinct PTLDs confers a worse prognosis as these
lesions may not respond to standard therapy, possibly through the acquisition of diverse
genetic alterations. These lesions may also account for the unpredictable clinical behavior
of some polymorphic PTLDs, as previous reports have suggested that clonally distinct
lesions are more likely to be classified as polymorphic and EBV positive with a latency
111 pattern, based on positive expression of EBER, LMP1 and EBNA2.

The presence of clonally distinct monoclonal PTLD lesions in individual patients is
possibly under reported due to current standards of biopsy sampling practices. It is not
common practice to sample multiple PTLD lesions, but rather a single biopsy is often
taken to represent the systemic disease process. It is possible that patients that are found
to have multiple clonally diverse lesions may potential benefit from earlier aggressive
clinical intervention if clonal diversity is proven, as in this case.

Proposed Diagnosis:

Multiple synchronous primary EBV-driven polymorphic post-transplant
lymphoproliferative disorders (PTLD) comprising of three independent clonal B cell
expansions.
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EBV-Positive
Mucocutaneous Ulcer
with Bone Invasion
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1. Pathology Resident, University of Chicago Department of Pathology
2. Hematopathology Fellow, University of Chicago Department of Pathology
3. Associate Professor, University of Chicago Department of Pathology

Clinical History

=72 year old male with a past medical history of coronary
artery disease, indolent prostate cancer, and CLL/SLL
discovered on routine laboratory work-up (initial work
up of CLL/SLL from 2017 shown below)
=WBC: 11.9 *1073/uL
= Flow: 41% kappa restricted B-cells (CD19+, CD20+,
CD23+, CD5+, CD10-, CD38+)
= |GH translocation, trisomy for chromosome 12,
chromosome 13 deletion
*NOTCH1 p.Q2440* (NM_017617.5) mutation
= Stable disease not requiring treatment
o o e rorssaons
O Veins
|

Clinical History

= Two years after the diagnosis of CLL/SLL, the
patient developed a painful oral ulceration of the
left soft palate

= The ulceration progressed over multiple months and
a biopsy was performed

Left Palate Ulcer Biopsy
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Summary of Biopsy Findings

= Ulceration of squamous mucosa with a polymorphic,
dense lymphoid infiltrate composed of medium to large
atypical lymphoid cells (including Hodgkin/Reed-
Sternberg-like cells), and mature lymphocytes

= Lymphoid infiltrate invades through the submucosa into
underlying bony trabeculae.

= Medium to large atypical lymphoid cells positive for
CD79a, MUM1, CD30 and negative for CD3, CD5, and
CD20

= EBER in-situ hybridization positive in full spectrum of
lymphoid cells
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EBV-Positive Mucocutaneous Ulcer

= Clinical presentation, morphologic findings,
and EBV positive lymphocytes is consistent
with EBV-Positive Mucocutaneous Ulcer
(WHO 2016)2

UcChicago
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EBV-Positive Mucocutaneous Ulcer

= Clinicopathological entity with mucosal (most often oral) or
cutaneous ulceration and an outgrowth of EBV positive cells?

= Occurs in a variety of settings where there is decreased EBV
surveillance, including old age, iatrogenic immunosuppression,
solid organ transplant, and HIV12
= Indolent course with good prognosis™?2
= Spontaneous remission is common and most cases
respond to reduction of immunosuppression
= Rituximab, radiation and chemotherapy have been
successfully used in cases refractory to
immunosuppression reduction
= Rare cases have progressed to more aggressive disease®
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EBV-Positive Mucocutaneous Ulcer

= Microscopic findings most commonly include?:
= Polymorphic infiltrate with variable number of plasma cells, histiocytes,
and eosinophils

= Substantial number of large transformed cells resembling atypical
immunoblasts or Hodgkin/Reed-Sternberg-like cells

= Band of mature lymphocytes at the deep margin

= Large transformed immunoblasts and Hodgkin-like cells are B cells?
= Most often express CD20 (weak to strong expression)
= Pax5, OCT2, and often CD79a positive
= |IRF4/MUM1 positive

= EBER positivity in range of cells (from lymphocytes to Hodgkin-like
cells) 12
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Follow up

= One month after oral biopsy, the patient
underwent CLL/SLL restaging CT/PET scan and
bone marrow biopsy

= Bone marrow biopsy:
= Hypercellular bone marrow (70%) with small atypical
B-cell infiltrate (~69%, CD19+, CD20+, CD5+, CD10-
, EBER-) and no increase in blasts
= Peripheral blood with marked atypical lymphocytosis
= WBC: 22.1 10°3/uL; 67% lymphocytes

= EBV viral load (blood quantitative PCR): <1000
IU/mL

UcChicago
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Post-Biopsy PET/CT scan

* Markedly hypermetabolic left maxillary lesion (shown above)
< Mildly hypermetabolic and bulky lymph nodes in the neck,
mediastinum, mesentery, and retroperitoneum (images not shown)
« Enlarged lymph nodes most likely represent CLL/SLL (SUV
max 4.1)
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Follow up

= Patient started on ibrutinib for CLL/SLL while the
oral ulcer will be monitored

= Plan to monitor lymphadenopathy with serially CT
scans

= Ulcer had no change in size two months after
starting ibrutinib

UcChicago
Medicine

Unique features of the case

= To the best of our knowledge, there have been no
reported cases of EBV-positive mucocutaneous ulcer with
bone invasion'-®
= Bone invasion is worrisome for a more aggressive disease,
nevertheless, the clinical presentation, morphology,
immunohistochemical findings and EBV positivity are all
most consistent with EBV positive mucocutaneous ulcer

= Development of EBV-positive mucocutaneous ulcer in
setting of clinically worsening CLL/SLL
= Possible that decreased immune function resulting from
CLL/SLL contributed to the development of EBV-MCU
= Additionally, age related immunosenesence may have
contributed to disease development
gy 41 T ronernons
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Case Summary

= 72 year old male with a history of well controlled CLL/SLL not
requiring therapy developed an oral ulceration

= Biopsy of ulceration demonstrates dense, polymorphous infiltrate with

large atypical cells and Hodgkin/Reed-Sternberg-like cells
= Lesion focally invades bone

= lymphoid cells are positive for EBER in-situ hybridization
= Oral ulceration most consistent with EBV Positive Mucocutaneous
Ulcer
= Bone invasion has never been reported in this entity

= Patient was placed on ibrutinib for CLL/SLL and ulcer has remained
stable after 2 months of treatment

UcChicago
Medicine

References

1. Dojcinov S, Venkataraman G, Raffeld M, et al. EBV positive
mucocutaneous ulcer — a study of 26 cases associated with various
sources of immunosuppresion. Am J Surg Pathol. 2010;34:405-417.

N

Swerdlow SH. WHO Classification of Tumours of Hematopoietic and
Lymphoid Tissues, 4" ed. Lyon, France: International Agency for Research
on Cancer; 2017.

3. Hart M, Thakral B, Yohe S, et al. EBV positive mucocutaneous ulcer in
organ transplant recipients: a localized indolent posttransplant
lymphoproliferative disorder. Am J Surg Pathol. 2014; 38:1522-1529.

4. Dojcinov S, Venkataraman G, et al. Age-related EBV-associated
lymphoproliferative disorders in the Western population: a spectrum of
reactive lymphoid hyperplasia and lymphoma. Blood. 2011;18:4726-4735.

5. Prieto-Torres L, Erana |, et al. The spectrum of EBV-Positive
Mucocutaneous Ulcer: A Study of 9 Cases. Am J Surg Pathol. 2019;
43:201-210.

6. Moran N, Webster B, et al. Epstein Barr virus-positive mucocutaneous
ulcer of the colon associated Hodgkin lymphoma in Crohn’s disease. World
J Gastroenterol. 2015; 21: 6072-6076.

,gg UcChicago
<? Medicine




ﬂ 'CSHP/SH Workshop 2019
CASE SUBMISSION FORM

Submitter(s) and Titles (MD or MD PhD):
Xiaowen Ge MD & PhD

Affiliation:
Department of Pathology, Zhongshan Hospital, Fudan University

E-mail:
Ge.xiaowen@zs-hospital.sh.cn

Clinical History:

On July 18th, 2017, a 31-year-old Chinese man was admitted to the Zhongshan
Hospital for haematemesis and fever for 22 days. The patient presented
intermittent haematemesis of fresh blood about 10 ml each time, 10 times a day.
On June 27" the patient went to the Sixth People's Hospital of Shanghai for
blood tests: red blood cell: 4.77X10M2/L; hemoglobin: 138g/L; platelet:
122X1079/L; white blood cell: 5.3X1079/L; upper abdomen contrast-enhanced
computed tomography (CT) showed 1. Fatty liver. 2. Mild mesenteric panniculitis.
3. The stomach wall is slightly thicker. Gastroscopy reported diffuse gastric
mucosal lesions, gastric Ca (Borrmann [V)? Gastric lymphoma? Gastroscopic
biopsies showed: (Gastric Body) hyperplasia of lymphoid tissue, with local
atypical hyperplasia. Immunohistochemistry results: CK (epithelial +), CK19
(epithelial +), CD3 (T lymphocyte +), CD20 (B lymphocyte +), MUM1 (plasma cell
+), CD38 (plasma cell +), Ki67 (20 %+). In our hospital, the patient experienced 6
times of upper Gl endoscopy from July, 2017 to January, 2019. The first GI
endoscopy revealed an ulceroproliferative tumor extending from the cardia to the
pylorus. Then this case presented an indolent course without any progression.
The Gl endoscopy revealed the lesion of stomach shrank each time. The most
recent Gl endoscopy showed no remarkable lesions in stomach. Pathological
analysis of gastroscopic biopsies showed the same trend. Bone marrow
aspiration and biopsy revealed no abnormalities.The patient's body weight
dropped by about 4kg from the very beginning. The patient has no night sweats.

Biopsy Fixation Details:
10% formalin for 24 hours

Description of Clinical Image if Any:

PET/CT demonstrated: 1. Thickening of the stomach wall below cardia with
elevated FDG uptake; 2. Enlargement of numerous lymph nodes (bilateral
supraclavicular, bilateral hilar and tracheal esophageal groove) with elevated
FDG uptake; 3. Probably mesenteric panniculitis.

ﬂ 'CSHP/SH Workshop 2019

Details of Microscopic Findings:

Histologic sections from the stomach showed prominent expansion of the
mucosa by a diffuse, small-medium-sized lymphocytic infiltrate. The cells had an
irregular nuclear contour, open chromatin. Mitosis was easily detectable.
Lymphoepithelial lesion could be easily found.

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:
CK7(epithelium+),CD3(+),CD5(+),CD10(a few cells +),CD20(a few cells
+),CD21(-),Bcl2(+),Bcl6(+),MUM-1(a few cells +),c-Myc(sporadic cells +),Cyclin-
D1(sporadic cells +),HP(-),Ki-67(20%+),CD56(-),GranB(-),EBER(+)

Special Stains:
N/A

Cytogenetics:
Karyotype analysis: 46,XY[17]

Molecular Analysis:
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Interesting Feature(s) of Submitted Case:

This case took an indolent clinical course without evidence of systemic
dissemination. The lesion of stomach trended to be heal. To date, he is still
followed at our institution, and he has remained in clinical remission for almost 2
years.

Proposed Diagnosis:
Gastric EBV-associated Peripheral T-Cell Lymphoproliferative Disorders (LPD)

Comments:
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Submitter(s) and Titles (MD or MD PhD):
Sha Zhao, MD PhD

Affiliation:
Department of Pathology, West China Hospital, Sichuan University, Chengdu,
610041, China

E-mail:
azhsh@126.com

Clinical History:

Male, 41 years old, complained of fever and sore-throat for one month,

aggravated for 2 weeks. The patient had fever, sore-throat and dizziness after

catching a cold one month ago. Temperature was high at night with night sweats.

About 5kg weight was lost in one month. He was immunocompetent and had no

history of other disease.

Lab examination

® Blood routine test: pancytopenia (Hg 105g/L, PLT 31x0%L, WBC 0.90
x10%L);

® Coagulative examination: thrombin time 24.4 seconds, fibrinogen 0.84 g/L;

® Biochemical examination: alanine aminotransferase 385 IU/L, aspartate
aminotransferase 480 IU/L, LDH 671 IU/L;

® EB virus DNA loading: 5.18x10* copies/mL;

® Urine routine test: the occult blood 33(1+) cell/uL, qualitative urine protein 0.2
(+1-) glL;

Treatment and prognosis

Clinical diagnosis: Hemophagocytic lymphohistiocytosis (HLH)

ls ‘CSHP/SH Workshop 2019

The patient had recurrent fever and sore-throat, persistent elevated EBV-DNA
loads in PB and splenomegaly for more than one year. He had underwent
chemotherapy(GLIDE) and symptomatic therapy for 6 times and died of the
disease after 20 months of diagnosis.

Biopsy Fixation Details:

The cervical lymph node biopsy had been performed for diagnosis and it was
formalin fixed and paraffin embedded.

Gross appearance: gray and brown with tender, the size was
1.0cmx0.8cmx0.4cm

Description of Clinical Image if Any:

CT:

(1) Multiple lymphadenopathy;

(2) Increased lung marking and a little patchy shadow in bilateral lung. Fibrous
induration lesions had be considered;

(3) Splenomegaly with multiple low density lesions was shown;

(4) A small amount of pericardial effusion was detected.

Details of Microscopic Findings:

The lymph node architecture was preserved with paracortical expansion. Variable
numbers of HRS-like cells were scattered in the complex background (small to
medium-sized lymphocytes, histiocytes, and a few plasma cells ) . Most HRS-
like cells were large with irregular, single or lobulated nuclei, and moderate
eosinophilic or amphophilic cytoplasm. The huge nuclei showed thick
membranes, pale chromatin, and variably prominent eosinophilic nucleoli that
often resembled a nuclear inclusion. Mummified cells were observed. Moreover,
histiocytic hyperplasia in cluster or sheet often appeared even with
erythrophagocytosis. No eosinophils and necrosis were observed.

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:
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HRS-like cells

The HRS-like cells were positive for CD3p(partial), CD30, CD56 (variable) ,
CD7, CD2, mum-1, TIA-1 and GranB and negative for LCA, CD20, PAX-5,CD5,
CD4, CD8, CD15 and ALK-1. Index of Ki-67 was about 50%.

Small to medium-sized surrounding T-cells

Most of the surrounding cells were T-cells, which expressed CD3p, CD2, CD4,
CD5, CD7 and CD8 as well as cytotoxic molecules (TIA-1 and/or GranB), and
CD8+ T-cells outnumbered CD4+ T-cells,

EBV status

EBER-ISH was positive in all HRS-like cells and some surrounding T-cells(30%),
but LMP-1 was negative.

Special Stains:
Not done

Cytogenetics:
Not done

Molecular Analysis:

TCRYy rearrangement: polyclonal

NGS(112 targeted gene): missense mutation of
SETD2,STAT3,MAP2K1,NOTCH1

Interesting Feature(s) of Submitted Case:

1. The clinical manifestation of this case met the diagnostic criteria of CAEBV
and experienced hemophagocytic lymphohistiocytosis

2. The morphologic characteristics of this case was scattered HRS-like cells
surrounded by a mixture of small-sized lymphocytes, plasma cells, and
macrophages, which masqueraded cHL. Beside, erythrophagocytosis was
detected.
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3. The IHC and ISH results demonstrated HRS-like cells were of NK-cell origin
and EBER1/2 positive

4. The harbored mutations of this case involved in epigenetic modifiers, JAK-
STAT signaling pathway, and notch pathway, which were similar to other
EBV-associated T/NK-cell lymphoproliferative disorders.

Proposed Diagnosis:
Systemic chronic active Epstein-Barr virus infection of T/NK-cell type with NK-
phenotype HRS-like cells

Comments:

Hodgkin/Reed-Sternberg (HRS) cells are large, abnormal, mononuclear, or
multinuclear/multilobed cells that were described as hallmark cells in classical
Hodgkin lymphoma (cHL) in many years ago. Nowadays, HRS-like cells have
also been detected in a spectrum of lymphoproliferative disorders from B-cell
malignancies to T-cell malignancies, and the cell origin is including B-cell lineage
and T-cell lineage. Thus, the similar morphology and phenotype implies that
HRS-like cells are not only a diagnostic clue but also a diagnostic pitfall.

This case has been identified as systemic chronic active Epstein-Barr virus
infection of T/NK-cell type with NK-phenotype HRS-like cells according to the
incorporation of clinical features, morphology, immunophenotype, and genetic
findings, which broadens not only the spectrum of morphological variants of
CAEBV-T/NK-S. but also the spectrum of cHL mimics. We should pay more
attention to the significance of HRS-like cells in different disease and avoid

misdiagnosis.




Systemic chronic active Epstein-Barr
virus infection of T/NK-cell type with
NK-phenotype HRS-like cells

Sha Zhao, Zihang Chen, Weiping Liu

Department of Pathology, West China Hospital,
Sichuan University

Clinical History

®Male, 41 years old, complained of fever and sore-throat
for one month, aggravated for 2 weeks.

The patient had fever, sore-throat and dizziness after
catching a cold one month ago. Temperature was high at
night with night sweats. About 5kg weight was lost in one
month .

®He was immunocompetent and had no history of other

2019-10, Xi'an disease.
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Lab examination " Imaging examination
® Blood routine test: pancytopenia (Hg 105g/L, PLT 31x0%L, WBC CT

0.90 x109/L);

® Coagulative examination: thrombin time 24.4 seconds, fibrinogen
0.84 g/L;

® Biochemical examination: alanine aminotransferase 385 IU/L,
aspartate aminotransferase 480 IU/L, LDH 671 IU/L;

® EB virus DNA load: 5.18x10“ copies/mL;

® Urine routine test: the occult blood 33(1+) cell/uL, qualitative urine

protein 0.2 (+/-) g/L; < I —_———-

® Multiple lymphadenopathy

® Increased lung marking and a little patchy shadow
in bilateral lung

® Splenomegaly with multiple low density lesions

® A small amount of pericardial effusion.

Treatment and prognosis

Clinical diagnosis: Hemophagocytic lymphohistiocytosis (HLH)

Recurrent fever and sore-throat, persistent elevated EBV-DNA loads
in PB and splenomegaly for more than one year
® Underwent chemotherapy(GLIDE) and symptomatic therapy for 6

times

Died of the disease after 20 months of diagnosis
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Immunohistochemistry

EBER1/2 in situ hybridization

CD20

CD3p
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Small to medium-sized surrounding T-cells
v' Most of the surrounding cells were T-cells
v’ Expressed CD3p, CD2, CD4, CD5, CD7 and CD8 as well as cytotoxic
molecules (TIA-1 and/or GranB)
v CD8+ T-cells outnumbered CD4+ T-cells

EBV status

. ’-
'~ ;:"- . o S v EBER-ISH itive in all HRS-like cell
‘k.F “ "'*E’S' ”." Q. .~‘ e X Y - 'was positive In a -like cells

v' EBER-ISH was positive in some surrounding T-cells(30%)
v LMP-1 was negative.
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Molecular Analysis

Characteristics of this case

_ Clinical Morphology IH&ISH Genetics
e manifestation
NGS(112 targeted gene)
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Conclusion

Pathologic diagnosis

Systemic chronic active Epstein-Barr virus
infection of T/NK-cell type
with NK-phenotype HRS-like cells

| P

® 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.

v' broadening the spectrum of morphological variants of
CAEBV-T/NK-S

v broadening the spectrum of cHL mimics.
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Submitter(s) and Titles (MD or MD PhD): Sarah Ondrejka, DO
Affiliation: Cleveland Clinic
E-mail: ondrejs@ccf.org

Clinical History: The patient is a 59-year-old female with an isolated right
neck mass. She is otherwise healthy, without any defined source(s) of
immunosuppression and without B symptoms.

Biopsy Fixation Details: 10% neutral buffered formalin
Description of Clinical Image if Any: None

Details of Microscopic Findings: The lymph node architecture is distorted
by an abnormal interfollicular expansion composed of polymorphic
plasmacytic cells ranging from small plasma cell forms to immunoblasts,
scattered histiocytes, and increased mitotic activity. There are scattered
plasmablasts and no definite Reed-Sternberg-like cells. The residual
follicles are inconspicuous, with hyperplastic germinal centers that
frequently lack mantle zones. Sinuses are compressed.

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:
Flow cytometry does not identify a monotypic B-cell population or
abnormal T-cell population.

Immunohistochemistry demonstrates CD20 positive B-cell follicles with
slightly increased numbers of interfollicular B-cells, including some larger
forms. There are numerous CD3 positive T-cells with a normal CD4:CD8
ratio and no loss of CD7. Kappa and lambda are positive in the CD138- and
CD79a-plasmacytic cells and demonstrate a polytypic expression pattern.
CD30 is positive in increased numbers of immunoblasts. The germinal
centers are positive for CD10 and BCL6 and are associated with CD21
positive follicular dendritic cell meshworks, which are not significantly
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disrupted. The Ki-67 proliferative index in the interfollicular area is
moderate (50-60%). HHV8 and ALK1 are negative.

EBV by in situ hybridization is positive in a moderately high number of
variably sized cells in the interfollicular area.

Special Stains: None

Cytogenetics: None

Molecular Analysis: A clonal rearr 1t is not detected by PCR using
primer sets targeting the immunoglobulin heavy chain (IGH) and light chain
(IGK) loci. A clonal rearrangement is not detected by PCR using primer
sets targeting the T-cell receptor beta (TCRB) or gamma (TCRG) chain loci.

Interesting Feature(s) of Submitted Case: This is an EBV+ polymorphic B-
cell lymphoproliferation occurring in a healthy patient without a defined
source of immunosuppression such as post-transplantation, HIV, or
immur y/biologi dication. She lacks symptoms of
lymphoma and symptoms of active EBV infection. Her monospot test is
negative and quantitative EBV is less than 2.7 copies per microgram.

This proliferation lacks diagnostic features of lymphoma but does not
easily fall into a typical pattern of reactive or infectious mononucleosis
lymphadenitis. It has features of a polymorphic lymphoproliferative
disorder that can be seen in immunosuppressed patients due to transplant
or other causes. The pr of architectural eff: 1t by this
proliferation containing a full range of B-cell maturation stages and high
mitotic index allows consideration as a “polymorphic B-cell
lymphoproliferative disorder or polymorphic PTLD-like lesion” as
discussed by Natkunam Y. et al, in their manuscript “EBV-positive B-cell
proliferations of varied malignant potential” that followed the 2015
SH/EAHP workshop. It is similar to the EBV-associated polymorphic nodal
cases described by Dojcinov SD. et al, with architectural effacement by an
infiltrate reminiscient of polymorphic PTLD with inconspicuous follicles
and cytologic atypia. This case is unique in that it lacks the Hodgkin/Reed-
Sternberg-like cells that are often a feature of this proliferation, but rather
contains a higher proportion of plasmablasts.

Of the 30 polymorphic B-cell lymphoproliferative disorders submitted to
the 2015 SH/EAHP workshop, all but four occurred in patients with defined
sources of immunosuppression. The four cases were presumably due to
lapses in immune repertoire due to aging (ages 64-90 years). One case had
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a clonal B-cell receptor gene rearrangement by PCR. Follow-up of those
four cases was either unknown (1/4) or alive with no evidence of disease
(3/4). The EBV-associated polymorphic nodal cases described by Dojcinov
et al. had a higher rate of clonal immunoglobulin gene rearrangements
(63%), variable treatment regimens and highly variable outcomes ranging
from spontaneous resolution of lymphadenopathy without treatment, to
clinical progression despite treatment.

Proposed Diagnosis: Polymorphic B-cell proliferation, EBV+, related to
immune senescence

Kkiehest/ahdominal/melvie +

Comments: This patient had r P graphy
scans which showed lymphadenopathy restricted to the cervical lymph
nodes. She was followed for 5 months without treatment and has showed
no signs of clinical progression.

Natkunam Y, Goodlad JR, Chadburn A. et al. Am J Clin Pathol
2017;147:129-152.

Dojcinov SD, Venkataraman G, Pittaluga S. et al. Blood 2011;117(18):4726-
4735.




CSHP case

Submitter: Ondrejka, SL, Cleveland Clinic

H&E 20x showing abnormal lymphoid architecture with indistinct follicles and
compressed sinuses

H&E 100x, polymorphic interfollicular infiltrate with occasional hyperplastic, “naked”

germinal centers

H&E 400x, polymorphic B-cell spectrum with visible small plasma cells, larger B-cells
§ and distinct immunoblasts
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Submitter(s) and Titles (MD or MD PhD):
Huan-Ge Li M.D., Xiang-Nan Jiang M.D., Xiao-Qiu Li M.D.,PhD.

Affiliation:
Department of Pathology, Fudan University Shanghai Cancer Center, Shanghai 200032,
China

E-mail:
lesleyjiang29@163.com

Clinical History:
The patient, a 18-year-old girl, presented with a left palatine ulcer

Biopsy Fixation Details:
None

Description of Clinical Image if Any:

Left palatine ulcer measuring1.0 cm in diameter

Details of Microscopic Findings:
Intraepidermal spongiotic vesiculation, infiltrates of small to medium-sized atypical
lymphoid cells, distributed mainly in dermis

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:
CD20, PAXS, CD79a, Oct-2, CD3, CD4, CD7, CD8, CD56, TIA-1, GrB, CD30, ALK1,
EMA, LMP1,, Ki-67

Special Stains:
EBER in situ hybridization

Cytogenetics:
None

Molecular Analysis:
TCR IG rearrangement

Interesting Feature(s) of Submitted Case:
Rare special type of Infectious agent-association lymphoproliferation with unusual
clinical, morphologic, immunophenotypic, or genetic features
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Proposed Diagnosis:
Chronic active EBV infection (CAEBV) / hydroa vacciniforme -like lymphoproliferative
disorder

Comments:
Not all CD30+ T-cell LPDs are ALCL or primary cutaneous (mucosal) CD30+ T-cell

LPD, we should always keep EBV-associated T- or B-cell LPDs in mind, particularly

to those cutaneous (mucosal) lesions arising in an immunocompromised setting.




Clinical information

« The patient, a 18-year-old

Chronic active EBV infection (CAEBV) / girl, presentediwith a left
hydroa vacciniforme -like palatine ulcer measuring
lymphoproliferative disorder 1.0 cm in diameter
She has no history of autoimmune disease or

Huan-Ge Li, M.D., Xiang-Nan Jiang, M.D., Xiao-Qiu Li, M.D., Ph.D. TR Pl URE

@ Fudan University Shanghai Cancer Center Biopsy of the lesion revealed a diagnosis of “primary
mucosal CD30+ T-cell lymphoproliferative disorder
of the head and neck” by the referring pathologist
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Clonality analysis

o TCRG, TCRB, and TCRD genes were
clonally rearranged

« No clonal rearrangements of IGH,
IGK, or IGL genes were detected

Phenotypic findings

« Atypical lymphoid cells

CD20-, PAX5-, CD79a-, Oct-2-, CD3+,
CD4+, CD7-/+, CD8-, CD56-, TIA-1+,
GrB+, CD30+, ALK1-, EMA-, CD15-,
LMP1+, EBER+, Ki-67+ (70%)

Your diagnosis ?

. Primary mucosal CD30+ T-cell
lymphoproliferative disorder of
the head and neck

. Chronic active EBV infection

(CAEBV)/hydroa vacciniforme-
like lymphoproliferative disorder

. Extranodal NK/T-cell lymphoma,
nasal type



Revised criteria for chronic

active EBV infection (CAEBV)

e Chronic EBV infection of B-, T- or NK cells
- Primarily associated with T-cells and less often NK-cells
- Most common in pediatric population in Asia and Latin
America and rare in Caucasians and African Americans

Clinically presents with IM-like symptoms, skin
rash, or other manifestations (HPS, DIC, hepatic
failure, gastric perforation, CNS complications,
myocarditis and interstitial pneumonitis)
IM-like symptoms persisting for > 3 months
Increased EBV DNA in peripheral blood ( > 1025
copies/mg)

Demonstration of EBV RNA or viral protein in
affected tissues

The current patient had skin lesions

characteristic of HVLLPD, too

Take home message

o Not all CD30+ T-cell LPDs are ALCL or primary

cutaneous (mucosal) CD30+ T-cell LPD

o Always keep EBV-associated T- or B-cell LPDs in
mind, particularly to those cutaneous (mucosal)
lesions arising in an immunocompromised setting

o Clinicopathological features and biological

nature of EBV+ T/NK-cell LPDs remain to be

better defined

Hydroa vacciniforme-like LPD

Mainly affects children and adolescents from Asia and in
Native Americans from Central and South America

Be associated or not associated with light hypersensitivity
Skin lesions (oedema and erythema — papulovesicular
eruption — ulceration — scarring) predominantly in sun-
exposed and non-exposed areas, * systemic symptoms
Intraepidermal spongiotic vesiculation, infiltrates of small
to medium-sized atypical lymphoid cells, distributed mainly
in dermis (often show a periadnexal growth pattern), but
may involve subcutis and epidermis as well;
angioinvasion/ulceration commonly seen

Mainly CD8+ T-cell and rarely NK-cell phenotype;
monoclonal or polyclonal; express EBER, CCR4 and CD30
A continuous spectrum of disease (classic HV, severe HV,
and HV-like lymphoma) and variable clinical course
(recurrent skin lesions up to 10 -15 yrs, progression to
systemic disease with much more aggressiveness may occur)

Pathological diagnosis

Left palate:

Chronic active EBV infection
(CAEBYV) / hydroa vacciniforme
-like lymphoproliferative
disorder
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Submitter(s) and Titles (MD or MD PhD):
Yang Yang , MD

Affiliation:
Department of Hematology, Tongji Hospital, Tongji Medical College,
Huazhong University of Science and Technology

E-mail:
eliteyoung@126.com

Clinical History:

The 51-year-old Han Chinese male patient was admitted to our hospital due to
symptoms of fatigue and recurrent high-grade fever (> 39 °C) with a 4-month
duration. One month ago, the patient developed bilateral low back pain symptom,
then went to the township hospital, it was diagnosed as urinary infection,
received treatment of anti-infection for 14 days, and the disease situation was not
under control. When he went to our hospital, he was noted to have Epstein Barr
virus  (EBV) infection, plasma EBV-DNA 5.42x10%copies/L, EBV-DNA in
peripheral blood mononuclear cells (PBMCs) of more than 1 x 107 copies/L. First,
we determined the haemophagocytic lymphohistiocytosis related laboratory
indexes such as whole blood cell count, fibrinogen, ferritin, and soluble
interleukin-2 receptor (sIL-2R). All the indexes were within normal range. His
bone marrow cytology identified few abnormal lymphocytes with cytologic atypia
(PPT, slide 1). Bone marrow biopsy had no positive finding (PPT, slide 2). Flow
cytometry showed that the T/NK/B lymphocytes were polyclonal (PPT, slide 3).
Peripheral blood cell sorting and EBV-FISH suggested predominant EBV
infection with CD3+ T lymphocytes (PPT, slide 4). NK cell killing activity
decreased to 8.50% (normally =15.11%), and the expression levels of activated
CD107a (for assessing NK cell degranulation) decreased to 27.82% (normally =
40%). Then PET-CT scan present that bilateral renal parenchyma showed high
metabolic imaging features, the SUV-max was 8.3. Other organs and lymph
nodes didn’t show enlargement or abnormal intense high metabolism (PPT, slide
5 and 6). So next, percutaneous renal biopsy with gun-biopsy under the
guidance of ultrasound were performed. The pathologic diagnosis was EBV-
associated T/NK-LPDs (PPT, slide 7 and 8). Next Generation Sequencing
demonstrated the presence of novel heterozygous UNC13D mutation
(c.1228A>C) (PPT, slide 9 and 10).

Following diagnosis, the patient was treated with P-GEMOX regimen
(pegaspargase, 2500 1U/m? intramuscularly, on day 1; gemcitabine, 1000 mg/m?
intravenously, on days 1 and 8; oxaliplatin, 130 mg/m?intravenously, on day 1).
After two cycles of chemotherapy, the fever of this patient had been well-
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controlled. To prevent the resistant to chemotherapy, we switched his therapy to
the MEDA regimen( methotrexate, 3.0g/m?d intravenously, on day 1; etoposide,
100mg/m? intravenously, on day 2 to day 4;dexamethasone, 40mg/d
intravenously, day 1 to day 4;pegaspargase, 25001U/m%d intramuscularly, on
day 4) for one cycle. One month after the third cycle treatment, we evaluated the
curative effect using PET-CT again. PET-CT scan showed that the original high
metabolic imaging of bilateral renal parenchyma disappeared (PPT, slide 11 and
12). As the hematopoietic stem cell transplantation has been introduced as a
curative therapy, the patient was persuaded to receive treatment of sequential
allo-HSCT. But unfortunately, the patient and his family refused to accept it, and
refused further chemotherapy. The unregular follow-up was performed.
Amazingly, the patient has remained alive with disease without aggressive
treatment.

Biopsy Fixation Details:

Under the microscope of renal puncture tissue, the skin and medulla of the
kidney were clearly demarcated, and infiltrating lesions with lymphoid cells
scattered in the renal cortex. Some lymphoid cells were moderately heterotypic,
with some eosinophilic granulocytes. Glomerular fibrosis was occasionally seen.

Description of Clinical Image if Any:

PET-CT scan present that bilateral renal parenchyma showed high metabolic
imaging features; the SUV-max was 8.3. Other organs and lymph nodes didn’t
show enlargement or abnormal intense high metabolism

Details of Microscopic Findings:

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:
CD2,CD3,CD5,CD43 diffuse+; Ki-67 (LI 5%) ; CD7, CD4 strongly+: CD8,TIA-
1 scattered+; CD20, CD79, PAX-5 few+; MPO-, CD56-, GrB-.

Special Stains:
Scattered T lymphocytes are EBER positive (EBER CISH+).

Cytogenetics:
No abnormal alteration found

Molecular Analysis:
Heterozygous UNC13D mutation (c.1228A>C)

Interesting Feature(s) of Submitted Case:
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® A case of chronic active EBV infection of T-cell type, systemic form

® |tis characterized by fever, renal involvement alone, and high copies of EBV-
DNA.

® |[tis sensitive to anti- metabolism chemotherapy

® The patient carried heterozygous point mutation in UNC13D gene which
represents the most common cause of primary HLH.

Proposed Diagnosis:
EBV-associated T and NK-cell lymphoproliferative diseases (EBV-T/NK LPDs):
Chronic active EBV infection of T-cell type, Systemic form (Renal)

Comments:

EBV infection is the most frequent factor that triggers subsequent HLH. For
people with diagnosed immune deficiencies which increase their EBV
susceptibility, it would be particularly difficult to achieve full virus elimination. As a
result, the persistence of EBV infection would contribute to HLH and NK/T
lymphoma occurrence. In this case, unknown mechanisms that are able to inhibit
EBV reactivation were probably involved in the current status of the patient.

To combat difficulties in treatment, hematopoietic stem cell transplantation has
been introduced as a curative therapy. Although recent efforts at introducing
reduced-intensity conditioning resulted in excellent transplantation outcome, the
rates of complications associated with transplantation are high. In the future,
customized gene therapy may provide solutions for the treatment of active EBV
infection.
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Submitter(s) and Titles (MD or MD PhD):
Lu Sun. Primary LYG of CNS after treatment of CLPPERS.

Affiliation:
Department of Pathology, General Hospital of PLA

E-mail:
738873919@qq.com

Clinical History:

A 21 years old young man complained repeated rash for more than 10 months,
found lymph node enlargement for 3 weeks.

In May 2018, the patient developed a facial rash without obvious incentives,
accompanied by itching and pain. After treatment (specifically unknown), he
improved.

In September 2018, his rash was widespread, and it appeared in batches with
itching and pain. It was more common in the head and face and trunk. In October,
he was diagnosed as chickenpox and was treated with cephalosporin in a
hospital. After 2 weeks, the effect was poor.

In January 2019, he was considered "chickenpox; eczema" in another hospital
and was treated with antiviral and antihistamine for 2 weeks. The effect was not
good.

From 2019-1, there was repeated fever, with no fear of cold or cold, and the
highest body temperature was 40.2 °C.

During the course of the disease, the patient had repeated fever and no night
sweats, and the weight dropped by 10 kg in one month.

2019-2, Local hospital: Biopsies from skin, lymph node and BM were performed.
2019-3(in our hospital), EBV-DNA(blood) 2.369x10"5 copies/mL.

Blood regular test: erythopenia, leukopenia, thrombopenia. Clinical Diagnosis:
Hemophagocytic syndrome.

Performed LN puncture biopsy, and treated according to HLH-1994 program
induction treatment plan.

Biopsy Fixation Details:
FFPE

Description of Clinical Image if Any:

PET-CT(2019-3-29)1. multi-region lymph node enlargement with high
metabolism, multiple bone high metabolism, spleen with high metabolic lesions,
in summary, consider the blood system malignant disease, lymphoma may be, it
is recommended that bone penetration or high metabolic site puncture clear.
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2. hilar, bilateral inguinal lymph nodes mild high metabolism, considering
inflammatory, it is recommended to follow up.

3. There was no obvious abnormal metabolic sign in the PET/CT examination of
the brain.

Cervical lymph node SUVmax: 6.9; intraspinal lesion SUVmax: 8.3; spinal
multiple radioactive uptake increased SUVmax: 7.6; left tibia large nodule
increased radioactivity intake SUVmax: 9.8

PET-CT(2019-6) 1. The original multi-region lymph node abnormal high
metabolic signs decreased or disappeared, and the spleen and bone high
metabolizing lesions disappeared.

2. New high-metabolism lymph nodes in the posterior wall of the nasopharyngeal
and bilateral high-metabolic lesions, retroperitoneal and mesenteric spaces

The posterior wall and double wall of the nasopharynx were thickened and
radioactively concentrated. SUVmax: 7.5 The lymph nodes of different sizes in
the retroperitoneal and mesenteric spaces were significantly increased compared
with the previous volume. The radioactive intake was significantly higher than
before, and some were newly added. The larger size is about 2.1x1.2cm, this
time SUVmax: 29.0

Details of Microscopic Findings:

The normal structure of the lymph nodes disappeared and replaced with diffusely
infiltrating lymphocytes and histiocytes, see focal hemorrhage. Lymphocytes are
small, medium-sized and large, and some cells are heteromorphic. See the rod-
shaped nucleus, which is easy to see. Suspicious macrophages phagocytose red
blood cells.

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:
Histiocyte:CD68(+), CD163(+)

Lymphocyte: almost T cells, including atypical large cells and rod-shaped cells,
CD3(+), CD2(+), CD5(+), CD7(+), large cells and rod-shaped cells
CDB8(+),granzymeB(+); numerous LC and HS were CD4(+)

Special Stains:
EBER(<50 //HPF).

Cytogenetics:
Molecular Analysis:

Interesting Feature(s) of Submitted Case:
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LN: Atypical CD8+T cells were EBER positive(consistent with BM biopsy), most T
cells and histiocytes were CD4+. Suspected macrophage phagocytosis of red
blood cells.

Should skin biopsy be diagnosed as CD30+LPD? (consult case, need to borrow
slides and take pictures)

Q: How to treat the patient with CAEBV -T/NK type(2-3) and when is proper?

Proposed Diagnosis:
CAEBV — T/NK cell type, borderline-tumor

Comments:
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Epstein-Barr Virus Positive
Lymphoproliferative Disorder
and Cytomegalovirus Infection
Simultaneously Detected in the
Colon

Claudiu V. Cotta and Erica C. Savage
Cleveland Clinic, Cleveland, Ohio, USA

Submitter(s) and Titles (D or M PhD): Claudiu V. Cotta, MD., Ph.D. and Erica C. Savage, MD

Affiliation: Cleveland Cliic, Cleveland, Ohio, U.S.A-

Email:

cottac@cctorg

Clinical History:
The patient is a 63 y.0. woman initially presenting with diarrhea and hematochezia. Colonoscopy revealed total colonic active colitis and a 6 cm rectal mass. A biopsy
showed invasive squamous cell carcinoma. Palliative irradiation was started and the patient was admitted with bacteriemia. A biopsy of the colon was repeated.

Biopsy Fixation Details:

Formalin

Description of Clinical Image if Any:
Image not submitted, but colonoscopy described total active colits.

Details of Microscopic Findi
Colonic tissue. Rare
appearance, occasional immunoblasts, but no normal lymphoid structures.

lasma cells, in with mature

Occasional CD30, MUM1 postive cells, negative for CD3 or CD20. Polytypic plasma cells
u hybridization with pr ppa or lambda in light r positive cells.
i with probes for Epstein-Barr vi RNA (EBER) Most

on the stain for CD138 and in-s
o ic in-situ hybridizatior

[srecatst

N/A

Cytogenetics:
Not available:

Molecular Analys
Polymerase chain reaction with primers for T-cell receptor (TCR) beta and gamma chain genes and for immunoglobulin heavy and kappa light chain genes (Biomed 2)
pending.

Interesting Featurels) of Submitted Case:
Co-exising CMV and EBY infections in patient with a non-hematopoietic neoplasm. While the CMV infection i probably limited to epithelial structures, the EBV
positive cells are hematolymphoid, associated with an abundant, polytypic plasma cellinfitrate. The possibility that these cells correspond to CD30 positive cells with
immunoblastic features is considered likely. Further classifcation of the EBV positve process s diffcult. The differential diagnosis includes mucocutaneous ulcer, BV
positive lymphoma and an acute EBV infection, possibly coltis.

Proposed Diagnosis:
Epstein-Barr virus positive colitis simultaneous with cytomegalovirus infection,

2

Colon Biopsy, HE, 20x

Colon Biopsy
HE, 20x

6



Colon Biopsy, CD3, 20x

Colon Biopsy ik,
CD20, 20x

7

8

Colon Biopsy, CD30, 20x

Colon Biopsy, CD138, 10x

Colon Biopsy, kappa, 10x

Colon Biopsy, lambda, 10x
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Colon Biopsy, EBER, 20x
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Colon Biopsy, Cytomegalovirus, 20x
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Submitter(s) and Titles (MD or MD PhD): Miao Zheng (MD PhD); Yang Yang
(MD PhD); Xiangrong Hu (MD); Jianfeng Zhou (MD PhD).

Affiliation: Tongji Hospital, Tongji Medical College, Huazhong University of
Science and Technology

E-mail: zmzk@sina.com

al History:
A 20 years old male patient.
Chief Complaint: intermittent fever for more than 4 years.

Past history: a history of chronic rhinitis; blood transfusion history. This patient is allergic
0 tetanus antitoxin. Nothing else special

Family history: nothing special.

Physical examination: no yellow staining on the skin, no swelling of superficial lymph
nodes in the neck and the rest of the body. The throat is not red, the tonsils are not
swollen, and no tenderness on the sternum. The liver and spleen can be touched under the
ribs.

Current medical history: On January 21, 2014, the patient had swelling and pain in the
right nasal face with no obvious cause. He was admitted to the Department of
Otorhinolaryngology in Anhui province. Sinus CT showed sphenoid sinus inflammation
and bilateral inferior turbinate hypertrophy. Afier catching a cold in early April 2014, the
patient suffered from repeated fever with body temperature up to 40°C, accompanied by
night sweats. In mid-Apri, the patient had nasal vestibular swelling and pain, sore throat,
nasal discharge, headache and he was admitted again to the Department of
Otorhinolaryngology in Anhui. Review of sinus CT showed: soft tissue density visible in
the sphenoid sinus; no abnormalities in bilateral maxillary sinus, cthmoid sinus and
frontal sinus; significant enlargement of double inferior turbinate. Large groups of
purulent scabs-like neoplasms of the nasopharynx with uneven surface can be seen under
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nasal pharyngoscopy. Pathological examination of neoplasms in the nasopharynx
suggested that NK/T-cell lymphoma cannot be ruled out, the surrounding mucosal
squamous cpithelial showed grade 11 atypical dysplasia. Pathology Consultation Tips
from a hospital in Shanghai showed: combined with immunohistochemistry results,
NK/T-cell lymphoma cannot be ruled out. Immunohistochemistry suggested tumor cells:
CD20(-), CD3(+), CD4(+), CD43(+ ), CD36 (+), CD8 (+), GB (+), Ki-67 (+, 30-40%),
Perforin (+), TIA- (+), EBER (+). The patient was transferred to the hospital in
Shanghai and was taken a new pathology examination of the neoplasms under
nasopharyngoscopy. The result revealed chronic mucosal inflammation. So the patient
was not treated. On August 15, 2014, the pathology examination of the neoplasms under
nasopharyngoscopy was carried out in Anhui, and the results still suggest chronic
‘mucosal inflammation.

On February 25.the patient developed fever again, the right submandibular lymph node
was swollen, and he was treated again in Anhui. PET/CT showed multiple lymph nodes
shadows in right posterior occipital. bilateral sternocleidomastoid and submandibular
areas, the FDG metabolism is increased to varying degrees, the bilateral tonsils are
enlarged, the FDG metabolism is increased, and the lymphoma is considered; the FDG
metabolism of the bilateral nasopharynx is slightly increased; there’re nodule-like
shadows with increased density in the left upper and the lower right lung, FDG
metabolism did not increase; there’s sinusitis and splenomegaly. Right submandibular
lymph node puncture showed a hyperplasia of the lymphatic network under the
‘microscope, immature cells are casy to see. Peripheral blood flow immunophenotyping
suggests increased NK cells with suspected phenotype (clonal hyperplasia). Lymphnode
biopsy suggests:  reactive hyperplasia with granuloma formation in the right
submandibular lymph node, tuberculosis is suggested. The results of the pathological
consultation of a hospital in Shanghai suggested that: (right submandibular) lymphoid
tissue reactive hyperplasia with granulomatous lesions, specific infection should be
excluded with clinical history.

On July 05, the patient developed fever again. He was treated in Anhui
Hemophagocytic syndrome and septic shock occurred. He was then transferred to another
hospital, and EBV-DNA was 8.29%107 copies/mL at that time. Bone marrow cytology
suggested: proliferation of bone marrow nucleated cell is still active, lymphatic ratio is
increased, mainly mature lymphocytes, some lymphocytes vary in size, nuclear
folding/cytoplasm visible particles and Burr-like protrusions can be seen. Mature
Iymphocyte tumor is considered. Bone marrow flow cytology suggests: 37.3% of NK/T
cells are mature, immunophenotypes are HLA-DR+, CD2+, CDS6+, CD3-, CDS-, CD7+,
CD4-, CDS- , NK/T cell leukemia is considered. CT indicates splenomegaly.
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On July 28, the patient received chemotherapy with SMILE regimen (MTX 2g dI,
VP16 100mg d2-4, Pegaspargase, 37501U, DXM 40mg d2-4), After chemotherapy, CT
showed no swelling of the spleen. On August 19, the patient underwent the second
chemotherapy, the regimen was the same as before.

On September 24, CT showed splenomegaly, multiple lymph nodes on both sides of
the neck. Bone marrow cytology suggests: atypical lymphocytes are visible, about 1% of
the cells. Bone marrow flow cytology showed no obvious abnormal cell population, and
the proportion of NK lymphocytes increased.

On October 21, bone marrow flow cytology at Anhui found 4.4% abnormal mature NK
cells, NK cell lymphoma was considered. Bone marrow biopsy shows: a few mildly
irregular tissue-like or lymphocyte-like cells in the medullary cavity. The patient did not
continue treatment then.

On September 06, 2016, the patient developed fever again, with intolerance of cold,
chills, sore throat, running nose and other discomforts. EBV-DNA test:
6.49x10%copies/mL. Bone marrow cytology suggests that myeloproliferation is active.
Erythrocyte and megakaryocyte cell lines proliferate actively and platelets show
aggregated distribution. The bone marrow flow cytology didn’t find obvious abnormal
cell population. The result of chromosome examination: 46, XY [20].

During October 17 to November 17, 2016, the patient was hospitalised in our hospital
due to "intermittent fever for more than 2 years”. Blood routine: WBC: 6.11x10° /L, NE
1.57%10° / L, HB: 136 g / L, PLT: 133x10° / L; EBV DNA in PBMC: >1.0x107
copies/mL; Plasma EBV DNA: 6.17105 copy / mL: B2 microglobulin: 3.05mg/L. Urine
routine: urine profein +, epithelial cell count 16 / uL. Chest CT: infection in both lungs is
possible, it is recommended to review after treatment; the number of bilateral axillary
Iymph nodes increased; thickening and adhesion of bilateral pleural; a small amount of
bilateral pleural and pericardial effusion. Bone marrow cytology: active bone marrow
proliferation, the proportion of lymphocytes is obviously high, of which 22% of the
Iymphocytes are medium sized, the amount of cytoplasm is medium, blue, and the
cytoplasm contains purple-red particles. Nuclear is round or depressed, false nucleoli are
visible. Conclusion: the proportion of abnormal lymphocytes is higher in the bone
marrow. Enzyme-labeled staining of small megakaryocytes indicates megakaryocyte
hyperplasia. Bone marrow biopsy suggests slightly reduced bone marrow proliferation in
this area. Bone marrow flow cytometry results: about 10.9% NK cells (accounted for
total karyocytes, accounted for 73.2% of lymphocytes) expressed CD4Sbri, CD2bri,
CD7, CDY4, CDI159%, Perforin (94.7% positive) ., with partial expression of CDI6I,
CDS, Ki-67 (38.6% positive) ., without CD3, CDS, CD4, CD45RA, CD45RO, CDST.
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CDI6, CDI1b, TCRup, TCRyS, CDI58b, PD-L1, CD158e, PD-1, CD158ah, CD159%¢
expression. It is highly considered that such cells are NK cells with abnormal phenotypes.
NK cell lymphoma cannot be excluded. Bone marrow receptor gene rearrangement test:
negative. EBV Sorting-PCR suggests: T cells 4.39x10%opies/2x10° cells, B cells
5.68x10%opies/2x10°  cells, NK cells 3.25x10%copies/2x10° cells, PBMC
1.73%107copies/2x10° cells, suggesting that EBV mainly infected NK cells. The positive
rate of cytoplasmic perforin in peripheral blood CD56+CD3-NK cells was reduced, and
the positive rate of granzyme was generally normal. Next-generation sequencing
suggested the presence of a missense mutation of the LYST gene (p.N1526K). PET/CT
suggested NK/T-cell lymphoma after treatment: 1. bilateral cervical lymph node
enlargement, partial metabolism increased, combined with clinical history, changes after
lymphoma treatment is considered; 2. bilateral tonsils are slightly larger, show increased
metabolism, clinical history should be considered; 3. small nodules in right lower lung
and left upper lung, no increase in metabolism, it is recommended to observe; 4.
splenomegaly, no increase in metabolism. After antiviral treatment, review of EBV-DNA
in PBMC: >1.0x107copies/mL; plasma EBV DNA: 8.80x10° copy/mL. LYST gene
mutation tests of the peripheral blood of the patient’s parents showed: father (+), mother
(-). The patient did not have fever anymore.

The patient suffered from repeated intermittent fever after discharge and received
treatment with glucocorticoid. In early January 2018, the patient had fever again. On
January 18, 2018, he came to a hospital in Anhui. Blood routine: WBC: 1.25x10"/L, HB:
84g/L, PLT: 22x10%/L; abnormal blood coagulation. EBV-DNA: 9.08 x 10° copies/mL.
Ultrasound examination showed: multiple lymph nodes in the neck, axilla and groin,
splenomegaly and effusion in the abdominal cavity. Bone marrow cytology showed that
granulocyte proliferation is reduced and phagocytosis is visible. Bone marrow flow
cytology showed: NK cells account for 39.9% of lymphocytes with abnormal phenotype
with expression of CD2, CDS6, CD7, CD94. Hemophagocytic syndrome secondary to
CAEBV is considered, NK/T cell lymphoma/leukemia should be excluded. After *HLH-
04 regimen’ and anti-infection treatment, the patient’s situation improved. The patient
continue to take dexamethasone tablets, VP-16 and cyclosporine after discharge.

On February 26, 2018, the patient came to our hospital again. Review of the
examination: blood routine: WBC: 5.76x10° / L, NE: 3.70x10° / L, HB: 82g / L, PLT:
164x10° / L. ALT: 61 U/L, AST: 22 U/L, creatinine: 55 umol/L, uric acid: 228 umol/L,
LDH: 405 U/L. y-GGT: 223 U/L. EBV-DNA in PBMC: >1.0x107 copies/mL, plasma
EBV-DNA: 2.6810* copy/mL. IL-6: 6.66 pg/mL. Ferritin: 696.8 ug/L. Bone marrow
flow cytometry showed: NK cells with abnormal phenotype, aggressive NK cell leukemia
was considered. Sorting-RCR shows: still NK cell infection. The killing ability of NK
cells is reduced and the degranulation function is abnormal. The patient received L-
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GEMOX regimen chemotherapy on March 06, while continuing to  maintain
glucocorticoid treatment to control HLH.

The patient's condition deteriorates rapidly, the high fever continues afier

and the ic index worsens On March 08,
ferritin: >50000ug/L, WBC: 2.25%10%/L, HB: 71g/L, PLT: 8x10°/L. On March 07, 10, 14
and 17 the patient was respectively treated with 20 mg of basiliximab to control HLH.
The patient’s ferritin has once decreased, such as that on March 15: 2667.2ug / L, But
soon rebounded. The patient died in March 18, 2018.

Biopsy Fixation Details:
None.

Description of Clinical Image if Any:

. 2014-02: Sinus CT showed sphenoid sinus inflammation and bilateral inferior
turbinate hypertrophy.

2014-04: Review of sinus CT showed: oft tissue density visible in the sphenoid sinus;
no abnormalities in bilateral maxillary sinus, ethmoid sinus and frontal sinus;
significant enlargement of double inferior turbinate. Large groups of purulent scabs-
like neoplasms of the nasopharynx with uneven surface can be seen under nasal
pharyngoscopy.

2015-02-25: PET/CT showed multiple lymph nodes shadows in right posterior
oceipital, bilateral sternocleidomastoid and submandibular areas, the FDG
metabolism is increased to varying degrees, the bilateral tonsils are enlarged, the FDG
metabolism is increased, and the lymphoma is considered; the FDG metabolism of
the bilateral nasopharynx is slightly increased: there’re nodule-like shadows with
increased density in the left upper and the lower right lung, FDG metabolism did not
increase: there’s sinusitis and splenomegaly.

2015-07: CT indicated splenomegaly.

2016-10: Chest CT: infection in both lungs is possible, it is recommended to review
after treatment; the number of bilateral axillary lymph nodes increased: thickening
and adhesion of bilateral pleural; a small amount of bilateral pleural and pericardial
effusion

2016-10-24: PET/CT suggested NK/T-cell lymphoma after treatment: 1. bilateral
cervical lymph node enlargement, partial metabolism increased, combined with
clinical history, changes after lymphoma treatment is considered; 2. bilateral tonsils
are slightly larger, show increased metabolism, clinical history should be considered;
3. small nodules in right lower lung and left upper lung, no increase in metabolism, it
is to observe; 4. no increase in i
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Details of Microscopic Findings:

. 2015-02: Right submandibular lymph node puncture showed a hyperplasia of the

Iymphatic network under the microscope, immature cells arc casy o see.

2015-07-05: Bone marrow cytology suggested: proliferation of bone marrow

nucleated cell s still active, lymphatic ratio is increased, mainly mature lymphocytes,

some lymphocytes vary in size, nuclear folding/eytoplasm visible particles and Burr-

like protrusions can be scen. Mature lymphocyte tumor is considered

. 2015-09-24: Bone marrow cytology suggested atypical lymphocytes are visible, about
1% of the cells.

. 2015-10-21: Bone marrow biopsy showed a few mildly iregular tissue-like or
Iymphocyte-like cells in the medullary cavity.

. 2016-09-06: Bone marrow cytology suggested that myeloproliferation is active.

Erythrocyte and megakaryocyte cell lines proliferate actively and platelets show

aggregated distribution.

2016-10-19 bone marrow cytology: active bone marrow proliferation, the proportion

of lymphocytes is obviously high, of which 22% of the lymphocytes are medium

sized, the amount of cytoplasm is medium, blue, and the cytoplasm contains purple-

red particles. Nuclear is round or depressed, false nucleoli are visible. Conclusion: the

proportion of abnormal lymphocytes is higher in the bone marrow. Bone marrow

biopsy suggests slightly reduced bone marrow proliferation in this area.

. 2018-01 Bone marrow cytology showed that granulocyte proliferation s reduced and
phagocytosis is visible.

»
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by i istry and/ or Flow Cy/ y:

. 2014-04: the resuls of biopsy of the nasopharynx prompted that NK/T-cell lymphoma
cannot be ruled out, and the surrounding mucosal squamous epithelial grade 11
atypical dysplasia. Pathology consultation from a hospital in Shanghai: combined
with immunohistochemistry results, NK / T cell lymphoma cannot be ruled out.
Immunohistochemistry results of the tumor cells: CD20(-), CD3(+), CD4(+),
CD43(+), CD56 (+), CD8 (+), GB (+), Ki-67 (+, 30-40%), Perforin (+), TIA-1 (+),
EBER (+).

. 2015-07-05: Bone marrow flow cytology suggested: 37.3% of NK/T cells are mature,
immunophenotypes are HLA-DR+, CD2+, CD56+, CD3-, CD5-, CD7+, CD4-, CD8- ,
NK/T cell leukemia is considered.

. 2015-09-24 Bone marrow flow cytology showed no obvious abnormal cell population,

and the proportion of NK lymphocytes increased.

2015-10-21 Bone marrow flow cytology at a hospital in Anhui found 4.4% abnormal

mature NK cells, NK cell lymphoma was considered.

. 2016-09-06 The flow cytology didn’t find obvious abnormal cell population.

©
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6. 2016-10-19 Bone marrow flow cytometry results: about 10.9% NK cells

Caccounted for total Karyoeytes, accounted for 73.2% of lymphocytes) expressed
CD45bri, CD2bri, CD7, CD94, CD15%a, Perforin (94.7% positive) , with partial
expression of CDI61, CD8, Ki-67 (38.6% positive) ., without CD3, CDS, CD4,
CD45RA, CD45RO, CD57, CD16,  CD11b, TCRaf, TCRy3, CD158b, PD-L1,
CDI158e, PD-1, CD158ah, CD159c¢ expression. It is highly considered that such cells
are NK cells with abnormal phenotypes. NK cell lymphoma cannot be excluded.

7. 2018-01-18 Bone marrow flow cytology showed: NK cells account for 39.9% of
Iymphocytes with abnormal phenotype with expression of CD2, CD36, CD7, CD94.
Hemophagocytic syndrome secondary to CAEBV is considered, NK/T cell
lymphomalleukemia should be excluded.

Special Stains:

None.

Cytogenetics:

1. 2016-09-06 The result of chromosome examination: 46, XY [20].
2. 2016-10-19 Bone marrow receptor gene rearrangement test: negative.

Molecular Analysis:
1. Next-generation sequencing suggested the presence of a missense mutation of the
LYST gene (p.N1526K).

Interesting Feature(s) of Submitted Case:
1. EBV Sorting-PCR suggests: T cells 4.39x106copies/2x 105 cells, B cells 5.68 x 106
copies/2x105 cells, NK cells 3.25%107copies/2x105 cells, PBMC
1.73x107copies/2x105 cells, suggesting that EBV mainly infected NK cells.
Bone marrow flow cytometry results: about 10.9% NK cells (accounted for total
Karyocytes, accounted for 73.2% of lymphocytes) expressed CD45bri, CD2bri, CD7,
D94, CD159%, Perforin (94.7% positive) , with partial expression of CD161, CD8,
Ki-67 (38.6% positive) , without CD3, CDS, CD4, CD45RA, CD45RO, CD57,
CD16, CD11b, TCRof, TCRy8, CD158b, PD-L1, CD158e, PD-1, CD158ah,
CDI159¢ expression. Itis highly considered that such cells are NK cells with abnormal
phenotypes. NK cell lymphoma cannot be excluded.
. NK cell killing activity detected by flow cytometry: NK cell activity is significantly
reduced.
Peripheral blood flow cytometry showed: the positive rate of perforin in CD36+CD3-
NK cells is reduced. The positive rate of granzyme is roughly normal. Perforin protein

®
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expression is weakened in both NK cells and CTL cells. The expression of granzyme-
B in NK cells and CTL cells is normal.

Flow cytometry was used to detect the CD107a degranulation level in NK cells: NK.
cells account for 42.57% of PBMC, and the proportion exceeded the normal range. At
the resting state, the level of degranulation is lowered. The level of degranulation in
the activated state is within the normal reference range.

Next-generation sequencing of HLH mutations suggests the presence of a missense
‘mutation in exon 13 of LYST gene, c.4578T>A, p.Asn1526Lys (p.N1526K).

Family screening was performed. The patient’s father was also positive for LYST
mutation. And the NK cell killing activity of the mother was significantly decreased,
suggesting that the mother also has the possibility of mutation of the HLH gene.

B

Proposed Diagnosi:

: 1. Chronic active Epstein-Barr virus infection;
2. Aggressive NK-cell leukemia;
3 . )

LYST mutation.

Comments:

Aggressive NK-cell leukemia (ANKL) results from the systemic neoplastic
proliferation of NK cells. ANKL is a rare malignant lymphoproliferative disorder of
mature NK cells closely associated with Epstein-Barr virus (EBV) and more common in
East Asia than in other areas. Significant variations exist in the morphology of ANKL
tumor cells, from typical large granular lymphocyte morphology to highly atypical
features with basophilic cytoplasm containing azurophile granules

Patients with ANKL manifest a fulminant clinical course, including high fever,
pancytopenia, hepatosplenomegaly, multiple organ failure, eytokine storm and
hemophagocytic lymphohistiocytosis, and usually die within days to months, even after
receiving prompt therapeutic management. Because of the rarity of the discase, the
treatment strategy for ANKL has largely been extrapolated from other lymphoid
neoplasms. However, the response to conventional chemotherapy routinely adopted in
non-Hodgkin lymphoma and lymphoblastic leukemia is poor. Thus, a better
understanding of the pathogenesis of ANKL is critically needed to develop more effective
therapies.

As we know, Epstein-Barr virus (EBV) is one of cight human ubiquitous herpes
viruses, which often causes symptomatic diseases such as infectious mononucleosis (IM)
and the fe disorder (LPD) in individuals. In
addition, EBV is found to be linked with some human malignancies, including Burkitt
lymphoma (BL), nasopharyngeal carcinoma and gastric carcinoma. The tiny minority of
individuals develops chronic EBV infection with persistent IM-like symptoms without
apparent immunodeficiency. These patients have high EBV-DNA load in the peripheral
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blood and monoclonal T cells or natural killer (NK) cells. Because of life-threatening

such as malignant lymph ocytosis, and
organ failure, they invariably have poor prognosis. In order to be unified, this disease is
generally named as “chronic active EBV infection” (CAEBV). The number of reported
cases with this entity have significantly increased in the last three decades.

As for treatment, identification of hemophagocytic syndrome and application of *HLH-
2004 Guideline’ as soon as possible will reduce carly mortality. The early application of
VP-16 is crucial. Such patients usually require maintenance therapy for HLH before
HSCT. The ‘HLH-2004" is difficult to maintain for more than 2 months, and HLH will
recur in these patients. A relapsed/refractory HLH regimen can be considered, such as a
DEP regimen.

Once CNS is involved, the condition progresses abnormally quickly, often leading to
death in a short period of time. Early lumbar puncture + intrathecal injection (MTX,
DXM) is conducive to the prevention of CNS complication. It also has some challenges
to do HSCT. It s difficult to find matched donors and detect the specific pathogenic
genes of the donor. Due to the time constraints, most of the patients can only receive
heterozygous allo-HSCT. The incidence of transplant complications are relatively high
and so is the cost.




Aggressive NK-cell Leukemia
With LYST Gene Mutation

Miao Zheng, Yang Yang, Xiangrong Hu, Jianfeng Zhou
E-mail: zmzk@sina.com

Department of Hematology, Tongji Hospital, Tongji Medical College,
Huazhong University of Science and Technology

01 BACKGROUND

Background - Epstein-Barr virus (EBV)

® EBV is a member of
the herpes virus family.

® 95% of people have

antibodies against the

- .

) il deettion virus.

® Infection is controlled

by T cell response.

Nat Rev Microbiol. 2005 Feb;3(2):182-7.
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peripheral blood.

® Systemic clonal expansion of
EBV infected cells.

® Poor prognosis with fatal
complications.

@ Uneven geographical
distribution with most cases in East
Asia.

Background - EBV infection and tumors
—

Rinsho Ketsueki. 2013;54(10):1992-8.
] Korean Med Sci. 2008 Apr;23(2):185-92.

02 CASE REPORT




Clinical History

» Amale patient, 20 years old;

Pathology

» In April 2014, the results of biopsy of the nasopharynx prompted that NK/T-cell

» Chief Complaint: intermittent fever for more than 4 years. lymphoma cannot be ruled out, and the surrounding mucosal squamous epithelial
» Past history: a history of chronic rhinitis; blood transfusion history. This patient is allergic grade 11 atypical dysplasia.
to tetanus antitoxin. Nothing else special. « Pathology consultation from a hospital in Shanghai: combined with
» Family history: nothing special immunohistochemistry results, NK /T cell lymphoma cannot be ruled out.
. o . . . . Immunohistochemistry results of the tumor cells: CD20(-), CD3(+), CD4(+),
> Physical examination: no yellow staining on the skin, no swelling of superficial lymph . .
CD43(+ ), CD56 (+), CD8 (+), GB (+), Ki-67 (+, 30-40%), Perforin (+), TIA-1 (+),
nodes in the neck and the rest of the body. The throat is not red, the tonsils are not swollen, EBER (+)
and no tenderness on the sternum. The liver and spleen can be touched under the ribs. « Anew pathology of neoplasms under nasopharyngoscopy in Shanghai suggested
chronic mucosal inflammation.
7 8
Pathology Clinical history
L L
> In August 2014, a new biopsy of the nasopharynx in Anhui still suggested chronic > On July 05, 2015, Hemophagocytic lymphohistiocytosis occurred. EBV-DNA was
mucosal inflammation. 8.29X107 copies/mL at that time. Bone marrow cytology suggested: proliferation
> In February 2015, the right submandibular lymph node puncture showed a of bone marrow nucleated cell is still active, lymphatic ratio is increased, mainly
hyperplasia of the lymphatic network, and the immature cells were easy to see. mature lymphocytes, some lymphocytes vary in size, nuclear folding/cytoplasm
. e . . visible particles and Burr-like protrusions can be seen. Mature lymphocyte tumor is
« Lymph node biopsy suggested: (right submandibular) lymph node reactive R
I . P considered. Bone marrow flow cytology suggests: 37.3% of NK/T cells are mature,
hyperplasia with granuloma formation, tuberculosis is likely. )
Pathol Itation f hosnital in Shanahai ted: (right immunophenotypes are HLA-DR+, CD2+, CD56+, CD3-, CD5-, CD7+, CD4-,
atho og¥ consultation »mnjl anospl a. n shang alnsugf;es ed: (rig . CD8-, NK/T cell leukemia is considered. CT indicates splenomegaly.
submandibular) lymphoid tissue reactive hyperplasia with granulomatous lesions. > The patient received chemotherapy with SMILE regimen X2 (MTX 2g d1, VP16
100mg d2-4, Pegaspargase, 37501U, DXM 40mg d2-4).
EBYV copies and sorting PCR- our hospital NK cell phenotype
L L
. > Bone marrow flow cytometry results: about 10.9% NK cells (accounted for
total karyocytes, accounted for 73.2% of lymphocytes) expressed CD45bri,
Teell 4.39x10°/2x10° X . . .
- EBV-DNA in plasma: 6.17x10%copy/ml; el AT CD2bri, CD7, CD94, CD159a, Perforin (94.7% positive) , with partial
. . expression of CD161, CD8, Ki-67 (38.6% positive) , without CD3, CD5,
« EBV-DNA in PBMC: >1.0x107copy/ml. NK cell 3.25x107/2x10
CD4, CD45RA, CD45R0, CD57, CD16, CD11b, TCRaf, TCRy3, CD158b,
PBMC 1.73x107/2x10°
PD-L1, CD158e, PD-1, CD158ah, CD159c expression. It is highly considered
Sorting PCR suggested that EBV mainly infected that such cells are NK cells with abnormal phenotypes. NK-cell lymphoma
NK cell
e cannot be excluded.




NK cell killing activity

NK cell function

NK R EER AR . . P
GRS NAR » Peripheral blood flow cytometry showed: the positive rate of perforin in
E3 3 239 B % i A " .
@ R 1% 8% CD56+CD3- NK cells is reduced. The positive rate of granzyme is roughly
NK 4055 3.44% ) 215.11% normal.
PYTUTR N - o > Perforin protein expression is weakened in both NK cells and CTL cells.
> NK cell killing activity > The expression of granzyme-B in NK cells and CTL cells is normal.
P = .
- o detected by flow cytometry: 3 266 liukai PBLODY g 26:6 lukai PB 002 g 26-6 luksi PB.001 5.25-5 lukal PB.OGG
5 NK cell activity is 3 Control g Sample E Control 2 Sample
2 significantly reduced €8 28 €8 M1 £3 M1
i - 9 Y : 8s i &2 ] 3% 3%
. 2 3 8 &
H - - - °
- 100 m;mg,‘zﬂ‘tna ] 169 10! (EDSE‘OZ ) 100 10;‘923012%03 10 10% 10 c;:oiEwoa 104
na Perforin protein expression is weakened in NK cells. Perforin protein expression is weakened in CTL cells.
NK cell function Next generation sequencing
I I
> Flow cytometry was used to detect the CD107a degranulation level in NK cells: R = Py e A% mEm ®3
NK cells account for 42.57% of PBMC, and the proportion exceeded the normal | 239952011 L¥ST CASTEToA T 507 347 AbSNPTs117600040

range. At the resting state, the level of degranulation is lowered. The level of

degranulation in the activated state is within the normal reference range.
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» Next-generation sequencing of HLH mutations suggests the presence of a

R3, _whsions 4 = =
- Control | =, sample o o . .
[N 3 Ef Ef missense mutation in exon 13 of LYST gene, ¢.4578T>A, p.Asn1526Lys
B Ton| Sop e g iz (p.N1526K).
® T 3 - - %4
e T Gt C i " Bt
Resting state Activated state
15 16
Diagnosis Family screening
— I

Proposed Diagnosis:
1. Chronic active Epstein-Barr virus infection;
2. Aggressive NK-cell leukemia;

3. Hemophagocytic lymphohistiocytosis, LYST mutation.

o m mbeas ks 9t (Mather)
Family ~ LYSTp.Asn1526Lys o T E

(c4578T>A) K B x
— TV W

Father C+) 1

Mather =) B

» Family screening was performed. The patient's father was also positive for LYST
mutation. And the NK cell killing activity of the mother was significantly decreased,
suggesting that the mother also has the possibility of mutation of the HLH gene.
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03 DISCUSSION
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Diagnostic points of ANKL

Sudden onset, dangerous
condition, OS is only 2 w-2m.

Immature large granular
lymphocyte in PB/BM

) o T I
®J, @J’ ﬂ

Highly aggressive course: unexplained high Abnormal NK cells Negative IgH-TCR receptor
fever, gene rearrangement,

Positive EBV-DNA.

swelling of lymph nodes, abnormal
coagulation, HLH, multiple organ failure
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Diagnostic points of FCM in ANKL
L

Abnormal expression of CD45
o Abnormal expression of NK cell surface antigen
Abnormal NK cell clonality

0 Kiindex often more than 40%

How | diagnose?

Our diagnosis platform

EEEN TR EBV-DNA copies (plasma+PBMC)

Immunohistological sainin
2 2 Sorting-PCR—Identification of target cells

Ki-67, Antigen receptor Degranulation
EE rearrangement NK cell phenotype The function of NK
. detection by FACS cells L
&= Killing activity

Genes associated (NGS/WES)
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LYST gene mutation
L

> The patient has the presence of a missense mutation in exon 13 of LYST gene,

¢.4578T>A, p.Asn1526Lys (p.N1526K). According to the UniProt database, the
protein encoded by LYST gene is involved in the formation of cytotoxic T cells (CTL)
and cytotoxic vesicles of NK cells. The LYST gene germline mutation can cause
immunodeficiency related to lysosomal membrane defects, which is autosomes

inherited. It is so-called Chediak-Higashi syndrome (CHS). This mutation can also lead

to the development of cytic lymphobhisti is (HLH).

How | treat? - Key points
L
» Identification of hemophagocytic lymphohistiocytosis and application of ‘HLH-

2004 Guideline’ as soon as possible will reduce early mortality.
»The early application of VP-16 is crucial! ! !
»Such patients require maintenance therapy for HLH before HSCT.

> The ‘HLH-2004" is difficult to maintain for more than 2 months, and HLH will

recur in these patients.

» A relapsed/refractory HLH regimen can be considered, such as a DEP regimen.

23
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Prevention of CNS Complication

»Once CNS is involved, the condition progresses abnormally quickly,

often leading to death in a short period of time.

»Early lumbar puncture + intrathecal injection (MTX, DXM) is

conducive to the prevention of CNS complication.

HSCT challenge

» Difficult to find matched donors and detect the specific pathogenic

genes of the donor.

»Due to the time constraints, most of the patients can only receive

heterozygous allo-HSCT.

»The incidence of transplant complications are relatively high and so is

the cost.
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Submitter(s) and Titles (MD or MD PhD): Sarah L. Ondrejka, DO; Eric D. Hsi,
MD.

Affiliation: Cleveland Clinic

E-mail: ondrejs@ccf.org; hsie@ccf.orq

Clinical History:

The patient was a 51 year old healthy man taking zero medications who
developed pancytopenia (WBC 0.6 x 10%/L; Hgb 11.7 g/dL; PIt 77 x 10°/L), a
skin rash, and a transient fever lasting several days. A month later, he
again developed fever, accompanied by fatigue, night sweats, and slightly
elevated transaminases. A bone marrow biopsy (BMBx #1) was
hypercellular with findings suspicious for a T-cell lymphoproliferative
process. He received 1 dose of G-CSF and his white blood cell count
improved.

After six months a bone marrow biopsy was repeated (BMBx #2) which was
normocellular with low-level (5%) involvement by a T-cell
lymphoproliferative process.

He was observed for 18 months with repeat complete blood counts, which
began to decline at the end of the observation period (WBC 2.3 x 10°/L; Hgb
14 g/dL; PIt 72 x 10°/L), and his liver enzymes began to increase (ALT 62
U/L, AST 58 U/L). He developed a febrile illness with no identifiable
infectious source except for Epstein-Barr viremia (6,000 copies/mL). A
bone marrow biopsy was performed (BMBx #3). The bone marrow showed
persistent involvement by a T-cell infiltrate. He was treated with
intravenous immunoglobulin and G-CSF.

His neutrophil count continued to decline and approximately 6 months
after his last bone marrow biopsy, splenectomy was performed for
therapeutic relief of what was thought to be immune-mediated cytopenias.
His EBV DNA quantitative test was 14,490 copies/mL.

Three months after splenectomy, he presented with fever of unknown
origin. He quickly developed multisystem organ fallure |nclud|ng hepatlc
and renal failure with pleural effusions, and d

coagulation. His EBV DNA quantitative test was 161,200 coples/mL The
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patient was given steroids and transfusion support but died two weeks
after admission to the hospital.

Biopsy Fixation Details:
The first bone marrow biopsy was performed elsewhere (unknown).

The second two bone marrow biopsies and spleen were fixed in 10%
neutral buffered formalin.

Description of Clinical Image if Any: N/A

Details of Microscopic Findings:

BMBx 1: The bone marrow was hypercellular (95%) with an abnormal
interstitial T-cell infiltrate comprising 80% of the bone marrow cellularity.

BMBx 2: The bone marrow was normocellular with trilineage hematopoiesis
and low-level involvement by a T-cell process (5% of cellularity)

BMBx 3: The bone marrow was hypercellular (80%) with an atypical ill-
defined lymphohistiocytic infiltrate

Spleen: The spleen was enlarged (570 grams) and showed extra-medullary
hematopoiesis and an abnormal interstitial T-cell infiltrate. There was
hemophagocytosis.

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:

BMBx1: The interstitial T-cell infiltrate is positive for CD3 and CD5 by
immunohistochemistry. Flow cytometry identified slight decrease in CD7
expression. There were scattered EBV positive cells.

BMBXx2: Flow cytometry identified a T-cell population representing 82% of
lymphocytes, with a subset that lacked CD4 and CD8 expression (18% of
lymphocytes), and showed aberrant loss of CD7 and CD26. T-cells
appeared to represent 5% of bone marrow cellularity by CD3
immunohistochemistry. Granzyme B was positive in these cells, and
scattered EBER-ISH positive cells were present.
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BMBx3: Immunostains showed increased numbers of CD3 positive cells
with a similar abnormal immunophenotype by flow cytometry as the prior
bone marrow biopsy, and representing 27% of the gated lymphocyte
population. There was scattered EBER-ISH positivity in the bone marrow.

Spleen: The spleen showed an abnormal CD3 positive infiltrate with

coexpression of cytotoxic molecules TIA1, granzymeB and perforin, and
EBER-ISH positivity.

Special Stains: None

Cytogenetics:
Normal male karyotype for all bone marrow biopsies.

Molecular Analysis: T-cell r ptor gene rearrang studies were
attempted on BMBx2 without success. A clonal TCR beta chain gene
rearrar was detected in BMBx3.

Interesting Feature(s) of Submitted Case: This is an Asian man who
developed fever and pancytopenia, and an apparently indolent T-cell
lymphoproliferation at the start. He was followed by the infectious disease
service for recurrent fevers of unknown origin and the T-cell
lymphoproliferation was downplayed as a cause of his cytopenias, which
were thought to be cyclical and immune-mediated. It was recognized too
late that this was a rare systemic chronic active EBV with ultimate
development of multisystem organ failure and hemophagocytic syndrome.

Proposed Diagnosis: Chronic active EBV infection
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Submitter(s) and Titles (MD or MD PhD):
Carol Holman, MD PhD'

Sarat Kuppachi?

Ince Dilek®

Christine P. Thomas*

Affiliation:

"University of lowa Hospitals and Clinics, Department of Pathology
24University of lowa Hospitals and Clinics, Department of Nephrology
SUniversity of lowa Hospitals and Clinics, Department of Infectious Diseases

E-mail:
carol-holman@uiowa.edu

Clinical History:

A 21 year old male received a kidney transplant for advanced chronic kidney disease
(CKD) stage 5 from an unrelated non-directed living donor. His renal disease was
suspected to be from juvenile nephronophthisis, a part of Sensenbrenner syndrome, as the
patient had multiple skeletal abnormalities including plagiocephaly, hemifacial
microsomia, torticollis, and scoliosis in addition to CKD. He was CMV and EBV
seronegative prior to transplant. The donor was positive for CMV IgG antibodies (Ab),
EBV IgG Ab to Viral Capsid Antigen, and EBV Ab to Nuclear Antigen and negative for
CMV IgM Ab, EBV Heterophile Ab and EBV IgM Viral Capsid Antigen. These results
were indicative of a past donor infection with both CMV and EBV. The recipient was
induced with basiliximab and after an uneventful post-operative course was discharged
on tacrolimus, mycophenolate mofetil and prednisone. He attained a baseline creatinine
ranging from 1.0-1.2 mg/dl (estimated GFR 85.9 — 107.1 ml/m/1.73m* - CKD
Epidemiology Collaboration). He received valganciclovir 450 mg daily for CMV
prophylaxis with assessment for CMV viremia if he became symptomatic. Due to the
high risk for a primary EBV infection he was also screened with periodic plasma EBV
PCR assays to detect the development of viremia. He tested EBV negative at 2 months,
but at 3 months he had 7100 copies/ml of EBV in plasma. Although he was
asymptomatic initially, 10 days after the detection of viremia he developed complaints of
malaise, cough, sore throat and bleeding gums. He was seen by his local physician and
because of noted leukopenia was tested for CMV viremia. He had 46949 copies/ml of
CMV in plasma and was admitted to hospital where he complained of a 10 Ib weight loss
and fevers. On examination he was febrile and tachycardic with bilaterally enlarged
tonsils. No other lymph nodes were palpable in the cervical, axillary or inguinal areas.
There was no hepatosplenomegaly. He was leukopenic with a white blood cell count
(WBC) of 3100/microliter and lymphopenic on differential count. His creatinine was
clevated at 1.6 mg/dl, liver functions test were normal and lactate dehydrogenase elevated
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to 453 U/L (normal 135-225 U/L). His mycophenolate mofetil was discontinued and he
was started on intravenous (IV) ganciclovir for the CMV infection. EBV and CMV
quantitative PCR checked six days following the prior CMV level revealed increasing
viremia with EBV measuring 24,000 copies/ml and CMV 594,000 copies/ml. Despite
initiating IV ganciclovir he continued to have high spiking fevers, a poor appetite, and
ongoing weight loss. His CMV viral load increased to 1,263,000 copies/ml. He was
tested for CMV resistance and was negative for UL97 and UL54 gene targets. IV
Immunoglobulin was added to treat the ongoing CMV infection. His CMV PCR and
EBV PCR eventually began decreasing. Yet his symptoms of fevers, night sweats, and
poor appetite were still present and he developed dysphagia from his enlarging tonsils. 13
days after admission he underwent tonsillectomy. He was diagnosed with simultaneous
EBV and CMV tonsillitis, along with early lesion plasmacytic hyperplasia-type PTLD.
Following this his tacrolimus was also discontinued. He underwent a bone marrow
biopsy and a PET scan to stage his PTLD. The BM biopsy showed no evidence of
lymphoma and the PET scan was unremarkable. He was discharged after a total hospital
stay of 21 days. He continued I'V ganciclovir until his CMV PCR became undetectable 5
weeks from his initial presentation and then he received valganciclovir orally for 3
months. His CMV IgG, EBV VCA IgG and EBNA antibodies tested positive about one
month from his initial presentation. His fevers abated at about 6 weeks and EBV PCR
became consistently undetectable at 4 months after his initial viremia (see graph below).
He was then started on sirolimus and prednisone for immunosuppression, as there is
evidence that adult kidney transplant recipients who receive an mTOR inhibitor have a
lower risk of developing CMV infection (1,2). He is now 3.5 years from his transplant; he
is asymptomatic with consistently undetectable CMV in the blood and periodic low level
EBYV viremia (<7000 copies/mL).
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Biopsy Fixation Details:
Formalin fixation

Description of Clinical Image if Any:
none

Details of Microscopic Findings:

Histology of the tonsils showed only a few follicles with germinal centers and marked
expansion of the interfollicular area (slide 1, arrow on a rare follicle with germinal
center). Portions of the interfollicular area showed sheets of plasma cells (slide 2). Other
portions of the interfollicular area showed predominantly small lymphocytes. Scattered
large cells with nuclear and cytoplasmic inclusions were seen near small vessels (slides 9
and 10).

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:

Flow cytometry was not performed on the tonsil. Flow cytometry on the subsequent bone
marrow biopsy showed no immunophenotypic evidence of a non-Hodgkin lymphoma.

Immunohistochemistry was performed on the tonsil. Portions of the interfollicular area
showed sheets of plasma cells, as highlighted by CD138 (slides 3 and 4). The plasma
cells were polytypic with stains for kappa and lambda (slide 5). In situ hybridization for
EBV-encoded RNA (EBER ISH) was positive in the areas with plasma cell expansion
(Slide 6). Portions of the interfollicular areas which were not rich in plasma cells showed
a mixture of CD20+ B lymphocytes and CD3+ T lymphocytes (slide 8). CMV

immunohistochemical stain was positive in the large cells containing inclusions (slide 11).

Special Stains:
EBER ISH. (See Immunohistochemistry section).

Cytogenetics:
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none
Molecular Analysis:

CMV resistance testing and PCR for EBV and CMV (see Clinical History)
Interesting Feature(s) of Submitted Case:

Our case highlights the complicated, protracted course of simultancous CMV and EBV
infection in the post-transplant setting. It is likely that both infections contributed to the
development of this patient’s post transplant lymphoproliferative disorder. The presence
of these three processes (PTLD — plasmacytic hyperplasia, EBV infection, and CMV
infection) together is unusual. The relationship between EBV and PTLD is well
recognized; however, the relationship between CMV and PTLD is less clear. It is difficult
to determine the inciting infection in our case but with discontinuation of
immunosuppression and treatment of CMV disease, his symptoms improved and viremia
for both viruses subsequently resolved.

Proposed Diagnosis:

Post-transplant lymphoproliferative disorder, early lesion, plasmacytic
hyperplasia type, EBV positive and CMV positive.

Comments:







Areas rich in CD138+ plasma cells circled
CD20




Type 2

EBV-related lymphomas (excluding PTLD)
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CASE SUBMISSION FORM

Submitter(s) and Titles (MD or MD PhD):
YuLi MD PhD

Affiliation:
Chongging University Affiliated Cancer Hospital & Chongging Cancer Institute & Chongqing
Cancer Hospital

E-mail:
liyu100@163.com

Clinical History:

* 47-year-old female

« Neck masses were found for more than half a year and increased for 2 months. Not
accompanied by chills, fever, night sweat, hoarseness and other symptoms, weight loss
of 4.5kg.

« Left and right thyroid masses were excised in the outer hospital.

« Complete blood cell counts: RBC 4.87x10'L, WBC 5.11x10%L, lymphocyte
percentage 28.80%(20-50%), monocyte percentage 6.10%(3-10%), neutrophil
percentage 63.30%(40-75%),  PLT 215.0x 10%/L.

« Blood immune function test: Counts of B cell and NK cell decline

* Human immunodeficiency virus antibody /P24 antigen (HIV ag/ab) negative (-)

« EBV-DNA (postoperative) 3.11E+02 copies/ml (< 5.00e+02)

+ EBVEAIGG 1 2.26 AU/ml (0-2.00) EBVEAIGA  0.31 AU/ml (0-3.00)
EBV VCAIgG 1 >50.00 AU/mI(0-2.00) EBV VCAIgM 0.53 AU/mI (0-3.00)
EBV VCAIgA 1.58 AU/ml (0-4.00) EBV NAIGG  0.06 AU/ml (0-2.00)

Biopsy Fixation Details: formalin
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Description of Clinical Image if Any:
Ultrasound (in the outer hospital): Multiple solid lesions in the thyroid gland, the largest of

which was 31.4mm X 14.8mm.

Ultrasound examination (postoperative): hypoechoic areas of the middle and lower right neck,
right anterior part of neck trachea, right supraclavicular, suprasternal fossa and right
subclavian lymph node, with a larger size of about 6x15mm which located in the right neck I
area, with reduced cortical echo and disappearance of the portal. CDFI: abundant blood flow

signals can be seen inside.

Details of Microscopic Findings: The tissues submitted for examination showed that most
thyroid tissues were destroyed and multiple foci of necrosis were seen. Around the necrotic
foci, numerous patches of atypical lymphoid cells proliferated and infiltrated. Most of the cells
were moderately large, with nucleoli and mitotic figures visible. Lymphoid cells in peripheral

tissues are moderately small and of relatively uniform size, showing lymphoepithelial lesions.

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:

(Immunophenotyping by Immunohistochemistry
IHC:

CK shows LEL

CD21 showed residual atrophic FDC positive and a large number of cells in nodular areas
were positive.

CD19, CD20 and PAX5 diffuse positive (+)

CD10(-), Bcl-6(-), MUM-1(-)

CD3 and CD5(-)

CyclinD1(-), CD30 scattered (+), CD38(-), C-myc(10%+), Bcl-2 (80%+) P53(wild type)
Ki-67(large cell 50%-60%, perimeter zone10-20%)

In situ hybridization: EBER positive (>200 cell/HPF).
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Special Stains: Not done.
Cytogenetics: Not done.

Molecular Analysis: BCR arrangement---IgH(FR2-JH) monoclonal, Ig x (V « -J x )

monoclonal

Interesting Feature(s) of Submitted Case: EBV+ low-grade B-cell lymphomas, in particular,
EBV+ MALToma, are rare. Histologic features resemble those of typical MALT lymphomas in
most cases shows greater prevalence with immune deficiency. Clonal by BCR,EBV Latency
I(most LMP1 negative). Clinical behavior similar to other forms of EMZL lymphoma or PTLD
Respond to withdraw of immune suppression, Rituximab. This case received 2 cycles of
chemotherapy with R-CHOP regimen. Enlarged cervical lymph nodes were reduced and

follow-up is continuing at present.
Proposed Diagnosis: EBV+ DLBCL(non-GCB)with EBV+ MALToma in thyroid

Comments:
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EBV+ DLBCL(non-GCB)wﬁ EBV+ MALToma in thyroid

Case report
Yu Li, Fang Liu
Dep. of c ing University Affiliated Cancer Hospital

Clinical History

47-year-old female
Neck masses were found for more than half a year and increased for 2 months. Not accompanied by
chills, fever, night sweat, hoarseness and other symptoms, weight loss of 4.5kg.

Ultrasound (in the outer hospital): Multiple solid lesions in the thyroid gland, the largest of which was
31.4mm*14.8mm.

Left and right thyroid masses were excised in the outer hospital.

Complete blood cell counts: RBC 4.87x1012/L, WBC 5.11x109/L, lymphocyte percentage
28.80%(20-50%), monocyte 6.10%(3-10%), i 63.30%(40-75%),

PLT 215.0x 109/L.

Blood immune function test: Counts of B cell and NK cell decline

Human immunodeficiency virus antibody /P24 antigen (HIV ag/ab) negative (-)

EBV-DNA (postoperative) 3.11E+02 copies/ml (< 5.00e+02)

EBVEAIGG 1 226 AU/mI (0-2.00) EBVEAIGA  0.3LAU/MI (0-3.00)
EBV VCAIgG 1 >50.00 AU/MI(0-2.00) EBV VCAIgM 0.53 AU/mI (0-3.00)
EBV VCAIgA 158 AU/ (0-4.00) EBV NAIGG  0.06 AU/ml (0-2.00)

Perifollicular area




Perifollicular area

odular area

Perifollicular area

Perifollicular area

Nodular area Perifollicular area
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Nodular area Perifollicular area
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Nodular area Perifollicular area

« [HC:
CK shows LEL

CD21 showed residual atrophic FDC positive and a large number of cells in
nodular areas were positive.

CD19, CD20 and PAX5 diffuse positive (+)
CD10(-), Bcl-6(-), MUM-1(-)
CD3 and CD5(-)
CyclinD1(-), CD30 scattered(+), CD38(-), C-myc(10%+), Bcl-2 (80%+)
P53(wild type)
Ki-67(large cell 50%-60%, perimeter zone10-20%)
< ISH: EBER + (>200 cell/HPF)

« BCR arrangement: IgH(FR2-JH) monoclonal, Igk(Vk-Jk) monoclonal
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Diagnosis

EBV+ DLBCL(non-GCB)with EBV+ MALToma in thyroid

Interesting Features of Submitted Case

EBV+ low-grade B-cell lymphomas, in particular, EBV+ MALToma,

are rare (Am J Surg Pathol 42:1306:2018)
« Histologic features resemble those of typical MALT lymphomas in
most cases

Shows greater prevalence with immune deficiency

Clonal by BCR,EBV Latency |

Clinical behavior similar to other forms of EMZL lymphoma or PTLD
Respond to withdraw of immune suppression, Rituximab

.

.

(This case received 2 cycles of chemotherapy with R-CHOP regimen. Enlarged

cervical lymph nodes were reduced and follow-up is continuing at present.)
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Submitter(s) and Titles (MD or MD PhD):
Miaoxia He, MD PhD.

Affiliation:
Department of pathology, Changhai Hospital, Shanghai, The Second Military Medical
University, China 200433

E-mail:
hmm26@163.com

Clinical History:

A 19-year-old Chinese female medical student presented with high fever and elevated
bilirubin for 3 days accompanied by decreased white blood cell count and platelets. Her
temperature ranged from 38.5 degrees Centigrade to 41.1 degrees Centigrade. CBC
showed a WBC count of 2.82, hemoglobin 12.3, platelets 90, and C-reactive protein
40.82. Antibiotics were started but it failed to relieve her symptoms.

Three days later, the patient's physical condition deteriorated rapidly. The patient
presented with dyspnea and her oxygen saturation was around 85%. The morphology of
the bone marrow aspiration showed mild morbidity of the granulocyte and erythrocytic
series. Small numbers of abnormal cell are present in the marrow. An increased
proportion of neutrophils with nuclear shift to left were observed in the peripheral blood.

EBV IgM antibody was positive and EBV DNA copy number was 2.9 into 10 to the
power of 5 per ml.

Then, she had a little bitter enlargement of bilateral cervical and axillary lymph
nodes. She also was found splenomegaly by B ultrasound.

Biopsy Fixation Details:
The patient underwent a right cervical lymph node biopsy. The specimen was cut as
slides then fixed in 10% neutral buffered formalin about 12 hours.

Description of Clinical Image if Any:
CT revealed inflammation of the right upper lobe and lower lobe and a small amount of
pleural effusion on both sides.

Details of Microscopic Findings:

The lymph node reveals a partly effaced nodal architecture by a diffuse atypical
lymphoid proliferation. Frequent mitotic figures are seen. There are scattered admixed
histiocytes.

Immunophenotyping by Imnmunohistochemistry and/ or Flow Cytometry:
Flow cytometry analysis of Bone marrow showed about 6% of abnormal phenotypic
lymphocytes (SSC high, CD3 positive, CD8 positive, CCD3 positive, CD2 positive
positive, CD94 positive, HLA-DR positive, TCR alpha beta positive, CD4 negative, CD5
negative, CD7 negative, CD16 negative, CD25 negative, CD30 negative, CD56 negative,
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CD57 positive, and TCR, delta negative). The distinctive possibility of the CD8 positive T
lymphocyte proliferative disease was considered by the bone marrow analysis.

Immunohistochemistry and in situ hybridization Results of lymph node showed
EBER was diffusely positive in the vast majority of the lymphoid cells. The cells have a
mature T-cell phenotype and are positive for CD3, CD2, CD8, largely negative for CD5.
They have a cytotoxic phenotype, positive for Gran B, TIA1, focally for perforin. KI-67
shows a high proliferative rate. Hemophagocytosis is highlighted with phagocytic
vacuoles in histiocytes by the immunostains. P53 is negative. Many of the T-cells are
positive for TCR gamma, but Beta F1 is positive in many cells as well. Thus, a derivation
from alpha beta vs. gamma delta T-cells is difficult to conclude. CD56 stain is negative
and PD-1 is negative.

Special Stains:
EBER is diffusely positive in the vast majority of the lymphoid cells by EBER in situ
hybridization.

Cytogenetics:
Chromosomes 46,XX.

Molecular Analysis:
T cell receptor gene rearrangements showed TCR beta, V beta-J beta positive, TCR
beta D beta-J beta positive, TCR beta V, 1FTCR10-J, positive in bone marrow liquid by
PCR.

No gene mutation of hemophagocytic lymphohistiocytosis was found.

Clonal rearrangement pattern of TRG was detected in lymph node by PCR.

Interesting Feature(s) of Submitted Case:
This is a typical case of Systemic EBV-positive T-cell Lymphoma of childhood. But the
patient has a favorable outcome.

Proposed Diagnosis:
Hemophagocytic lymphohistiocytosis with an EBV-positive T-cell proliferation consistent
with Systemic EBV-positive T-cell Lymphoma of childhood

Comments:

Based on diffuse EBV-positivity of the atypical T-cell infiltrate, and CD56 is negative.
PCR studies identified a clonal T-cell population, further supporting the T-cell, rather
than NK-cell, origin of this lesion. These results are consistent with the presence of a
significant clonal T-cell population and the pathologic diagnosis of Systemic EBV-
positive T-cell Lymphoma of childhood.
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. fmﬁ %l’ﬁ Clinical History

19 Y/0. Female
Right cervical lymph node

Department of pathology, Changhai hospital
Miaoxia He, MD., Ph.D.

M High fever for 3 days

MBilirubin elevated

EWhite blood cell count and platelets decreased

MBone marrow aspiration showed small number of abnormal cells

BFlow cytometry analysis showed about 6% of abnormal
phenotypic lymphocytes with CD3 and CD8 positive

HEBV IgM antibody was positive and EBV DNA copy number was
2.9 into 10 to the power of 5 per ml

W B ultrasound: Bilateral cervical and axillary lymph nodes enlarged

Splenomegaly
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with CD3 and CD8 positive in bone marrow
aspiration

B Gross manifestation
Right cervical LN is 1XX0.8X0.8cm in size
The cut surface is red and soft with capsule

H Morphology
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TCR gene rearrangement
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Summary of results

TCRG gene with significant
clonal rearrangement
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B Mature T-cell phenotype: CD3+, CD2+, CD8+, CD5-
B Cytotoxic phenotype: GranzB+, TIA1+

B Ki-67 : High proliferative rate

B TCR Gamma +, BF1 +

H CD56-,PD-1-, P53-

B CD20-, CD79a-,Pax5-

M EBER: Diffuse +

B TCRG gene with significant clonal rearrangement
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Pathologic Diagnosis

Lymph node, right cervical, excision biopsy :
Hemophagocytic lymphobhistiocytosis
with an EBV-positive T-cell proliferation
Lonsistent with Systemic EBV-positive T-cell Lymphoma of Childhood

T- and NK-Cell Lymphomas and Systemic
Disorders and the

Sotting
2015 SHEAHP Workshop Report—Part 4

Review Series

THE UPDATED WHO CLASSIFICATION OF HEMATOLOGICAL MALIGNANCIES
The 2016 revision of the World Health Organization classification of
lymphoid neoplasms

Steven H. Swerdiow," Elias Campo,? Stefano A. Pieri,* Nancy Lee Hanis, * Harald Stein.® Reiner Sieben,® Ranjana Advani,”
Michele Ghielmini,® Gilles A. Salles,” Androw D. Zelenetz."® and Elaine S. Jaffe'"

Table 2. Highlights of changes in 2016 WHO of lymphoid, histiocytic, and dendritic neoplasms

Entity/eategory Change

T-coll lamge granuar ymphooyts keukema « Now subtypes recognized with ciicopaologic assodations.

 STATS and STATSS mtations in a subset. after associated wih more cliicaly aggressive diseass.
Systemic EBV- T-cell ymphoma of childhood « Name
2nd desie 10 cleaty distingssh € from chione: actve EBY infection.

Hydroa vaccnorme-ike ymphoprolferative eto
disorder E8V nfection and  spectum in terms of s cinical course.

Entercpathy-assccated T-cel iymphoma [EATL) « Diagnosis only 10 be used for y EATL Wi celac

deease.

Moromorphic epthelctropic intestinal T-cel « Fommen type I EATL: segregated from type | EATL and gven a new name dus 10 its distinctive nature
Iymphoma ‘and lack of assocition wih cefac disease.

Indoient T-cel ymphopeaiferatve disorder of the . ety T-col infitrate, some casss show
Gltact prgression.

Lymphomatad papulosis New

Primasy cutanecus y 5 T-cell ymphoma .

derved from y & T cells such as mycosis fungoides or ymphomatoid papulosis.

Primary cutanecus acral CD8™ T-cell iymphoma « Now indolent provisional enity, originaly descibed as onginating in the ear.
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Therapeutic Regimens
B Dex 15mg di1-d3
B VP-16 240mg d1
B CsA 100mg bid

Maintenance treatment
B Anti-virus

B Watch and wait

Follow-up EBV-DNA

2017/10/2 5.82E+06
2017/10/27 1.32E+05
ECZZECR 2.15t+03
2018/1/3 2.04E+04
13300

2018/7/20 3.1E+05
2018/8/6 6.56E+05

2018/9/11 9.70E+04

2018/12/12 1.60E+03
2019/03/06 2.30E+02
2019/05/08 negative

Joumsat o

patients With Lymphoma
Lymphocytes Targeting

Successful treatment of systemic EBV positive T-cell lymphoma
of childhood using the SMILE regimen

Masanon Yoshida®, Tomoo O, e kbt imadome”, Dauke Tomizaws”,
Motoheo Kato”. Noritaka Miyazaw’,Reiko e/, Atsubo Nakazave”,

e | o

National Institutes of Health/National Cancer Institute
Lab. of Patoiugy. Naces Cancer it
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Phone (107 #06040  Fx (901) 40-000%
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The specialty of present case
Typical strategy for HLH
Anti-virus

Watch and wait

She is doing well as her usual

student life now.
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Changhai hospital, Navy Military Medical University, Shanghai, China.
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CASE SUBMISSION FORM

Submitter(s) and Titles (MD or MD PhD):
EBV-positive diffuse large B-cell lymphoma with angioimmunoblastic T-cell lymphoma:
a case report.

Yifei Liu MD, Tingting Bian, Jianguo Zhang MD

Affiliation:

Department of the Pathology, Affiliated Hospital of Nantong University

E-mail:

ntdxliuyifei@sina.com

Cli

ical History:
A 77-year-old male was admitted to our hospital due to continuous fever for more than
one month, with a maximum temperature of 38.9 degrees Celsius, cough and white
phlegm on November 23, 2018. Chest and abdomen CT showed postoperative changes in
the left upper lung, multiple lymph nodes in mediastinum, retroperitoneum, bilateral
pelvic wall and inguinal region swellings, abdominal and pelvic effusion. Anti-infective
treatment was ineffective, with fever, night sweat and emaciation during the course of the
disease. In the past, there was a 40-year history of tuberculosis. Left upper lobectomy
was performed seven months ago, and the pathology revealed adenocarcinoma in situ.
‘The patient denied any other previous medical history. Supplementary Examination: PLT
61*109/L, EBV-DNA: 2885 copies/mL (<1000), IgG antibody to EBV capsid antigen:
170 U/ml, IgG antibody to EBV core antigen: 119 U/ml. An evaluation of bone marrow

aspirate showed no infiltration of atypical cells. On November 26, 2018, PET/CT showed
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that left axillary SUVmax 10,9, intestinal segmental wall thickening and FDG uptake
increased significantly, ranging from 5.8%4.53.7 em, SUVmax 20.5,

A left axillary lymph node biopsy demonstrated angioimmunoblastic T-cell lymphoma on
November 27. Afier no treatment, severe abdominal pain broke out on December 12,
2018. Total abdominal CT showed perforation of digestive tract, small intestinal
obstruction, abdominal and pelvic effusion, and multiple mild retroperitoneal lymph
nodes enlargement. Emergency operation for intestinal perforation was performed.
Postoperative pathology showed diffuse large B-cell lymphoma with EBV positive in
ileum. R2 chemotherapy regimen was administered at 2018-12-31 afer operation:
Rituximab 600 mg 0, lenalidomide 25 mg QD 1-10; three courses of R2-miniCHOP
regimen chemotherapy were given: Rituximab 600 mg d0, lenalidomide 25 mg QD 1-10,
cyclophosphamide 0.6 g d1. doxorubicin liposome 20 mg d1. vinorelbine 30 mg dI,
prednisone 60 mg d1-5. EBV-DNA: <1000 copies/mL,

IgG antibody to EBV capsid antigen: 129 U/ml, IgG antibody to EBV core antigen: 167
U/ml during follow-up. After four courses of treatment, the patients were generally in

good condition, physical recovery and weight gain

Biopsy Fixation Details:

The specimens were fixed with 10% formalin, routinely treated and embedded in paraffin

Description of Clinical Image if Any:

No
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Details of Microscopic Findings:
Left axillary lymph node biopsy revealed angioimmunoblastic T cell lymphoma.
Microscopically, the structure of lymph nodes was destroyed.

In the paracortical area or interfollicular area, various forms of lymphocyte infiltration
with small to medium size, transparent cytoplasm, clear membranes and round or
irregular nuclei were observed. Eosinophilic granulocytes and plasma cells were mixed,
and no medium-large basophilic B-cell mother cells were found. The remaining outer
follicles demonstrated prominent proliferation of follicular dendritic cells, which

surrounded the high endothelial venules and formed an onion-like FDC network locally.

In left hemicolectomy specimens, the ileal mass is EBV-positive diffuse large B-cell
Iymphoma. The whole ileal wall was destroyed by diffuse infiltration of atypical
Iymphoid tissue with obvious coagulation necrosis. Atypical lymphocytes invade nerves
and vessels. Atypical cells were medium or large, with round or oval irregular nuclei,

rough chromatin, obvious nucleoli, and visible mitosis.

by i istry and/ or Flow Cy! y:
Immunohistochemical results of needle biopsy of left axillary lymph node: CD3(+),
CDS(+), CDA(+), CD§(+).CD7(partial deletion), CD21(FDC net expansion +),
Ki67(30%+), PD1(+).CD10(+), Bel-6(+), CDS6(-).CD20(-), CXCL-13 (-), EBER(-).
Immunohistochemistry of ileum mass: CD20 (+), CD21 (+), CD10 (+), Bel-6 (+), MUMI
(+), Ki67 (70%+), EBER (>200/HPF+), PD1 (focus +), CD3 (-), CD§ (-), CD4 (-), CD5

(), CD7 (), CXCLI3 (-).
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Special Stains:
No

Cytogenetics:
No

Molecular Analysis:
TCR gene rearrangement (+) in left axillary lymph nodes.

Interesting Feature(s) of Submitted Case:

Angioimmunoblastic T cell lymphoma and EBV-positive diffuse large B-cell lymphoma

oceur simultancously. Lenadomide has a good therapeutic effect.

Proposed Diagnosis:
Angioimmunoblastic T cell lymphoma with EBV-positive diffuse large B-cell lymphoma.
Comments:

Angioimmunoblastic T-cell lymphoma (AITL) is a subtype of peripheral T-cell
Iymphoma characterized by T-lymphocyte dysplasia with high endothelial vein (HEV)
and follicular dendritic cell (FDC), accounting for 1%-2% of non-Hodgkin's lymphoma
and 19%-20% of peripheral T-cell lymphoma[1,2]. AITL mainly occurs in the elderly. Its
clinical manifestations are superficial lymph node enlargement, fever, rash,
hepatosplenomegaly and other systemic symptoms. Some patients show abnormal
immune function and polyclonal globulinemia. The prognosis is generally poor and the

overall median survival time is I

s than 3 years. Patients often have severe immune
deficiencies, are prone to opportunistic infections, and often die from concurrent
infections. Histologically, lymph node structure was destroyed, infiltration of various
types of cells, including lymphocytes, granulocytes and plasma cells, and heteromorphic

T cells with clear cytoplasm could be seen at the same time. In the vast majority of cases,
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significant proliferation of follicular dendritic cells appeared outside the residual follicles,
typically enclosing high endothelial venules. There was no abnormal loss of T cell
antigen in immunophenotype. CD21 showed the expansion of FDC network, and tumor t-
cells presented CXCLI3+, PDI+, CD10+, BCL6+ and CD4+. The patient's microscopic
‘morphology and immunophenotype were consistent with that of angioimmunoblastic T-
cell lymphoma. Meanwhile, AITL has been proved to be associated with EB virus (EBV)
infection, but B cells in AITL showed active viral infection, while tumorous T cells were
survived. EB negative was found in a small number of AITL, and the patient had

negative it istry and no clear med; 1 basophilic B-cell under the

‘microscope. The cloned TCR gene rearrangement can be detected in most AILT cases,
and molecular genetic analysis has certain practical value for the diagnosis of AILT[3].
Then, the positive TCR rearrangement of this patient further confirmed that the left
axillary lymph node was AILT.

Expansion of large B cells with EBV infection in 97% of AITL is considered to be a
unique manifestation of potential immune dysfunction in AITL[2]. Although cloned
immunoglobulin gene rearrangement can detect up to 20 - 30% of AIL cases [4,5), the
amplified B cell components are usually polymorphic and are considered reactive in
nature. EBV-related B-cell lymphoma is rare in AITL patients. Only 22 cases of AITL
with EBV-related B-cell lymphoma have been reported in the English literature. Among
them, 13 cases were intranodal and 9 cases were extranodal. The sites of extranodal
involvement included skin, bone marrow, small intestine, soft tissue, lung and nervous
system[6-16]. Including this case, DLBCL is the most common subtype of EBV-positive

B-cell lymphoma in AITL patients so far.
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‘The patient's left axillary SUVmax 10.9 was shown by PET/CT afier consultation.
Meanwhile, the intestinal wall of the small intestine was thicker with increased FDG
uptake, SUVmax 20.5, and ileal perforation occurred without treatment. The patient was
eventually diagnosed as angioimmunoblastic T-cell lymphoma in the left axilla and EBV-
positive diffuse large B-cell lymphoma in the ileum. It is worth discussing that the patient
had high levels of EBV-DNA in their blood, but EBER in axillary lymph nodes is
negative. So can we boldly speculate that ileal EBV+DLBCL is not transformed from
AITL? Previous reports mainly focused on the important role of EBV infection in the
transformation of AITL into DLBCL afier the formation of AITL. In other words, under
the action of histocompatibility complex 11 (MHC II) molecules, EBV-infected B cells
can secrete related proteins, such as EBV nuclear antigen-1 (EBNA-1) and latent
‘membrane protein-1 (LMP-1) to T lymphocyte, thereby up-regulating the expression
level of CD28 ligand, providing antigen and co-stimulating signal to activate T helper
cells and produce CXCL13. CXCL13 also stimulates the activation and proliferation of B
Iymphocytes, forming a feedback chain[17).The case we studied should be an
incongruous lymphoma in different parts of the body under the continuous action of EB
virus.

L ide is an orally active drug that has direct

antineoplastic activity and indirect effects mediated through multiple types of immune
cells found in the tumor microenvironment, including B, T, natural killer (NK), and

dendritic cells. It stimulates proliferation and activation of NK cells, thereby enhancing

NK cell-mediated icity and antibody-dependent cellular ity[18]. The

patient improved the efficacy of the treatment by using lenalidomide in combination.
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Case Report
Imageological examination

» Chest and abdomen CT: Postoperative changes in the left upper lung,
multiple lymph nodes in mediastinum, retroperitoneum, bilateral pelvic wall
and inguinal region swellings, abdominal and pelvic effusion.

» PET/CT: Left axillary SUVmax 10.9, intestinal segmental wall thickening
and FDG uptake increased significantly, ranging from 5.8*4.5*3.7 cm,

SUVmax 20.5.
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Clinical History

» AT77-year-old male was admitted to our hospital due to continuous fever for
more than one month, with a maximum temperature of 38.9 degrees Celsius,
cough and white phlegm on November 23, 2018.

> Left upper lobectomy was performed seven months ago, and the pathology

iaii
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revealed adenocarcinoma in situ.
» In the past, there was a 40-year history of tuberculosis.
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) Case Report

EBV virus detection

> EBV-DNA: 2885 copies/mL (<1000)
» 1gG antibody to EBV capsid antigen: 170 U/ml

» IgG antibody to EBV core antigen: 119 U/ml.
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Pathological examinationl (2018-11-27)

» Aleft axillary lymph node biopsy demonstrated angioimmunoblastic T-cell lymphoma.
» Immunohistochemical results of needle biopsy of left axillary lymph node: CD3(+),
CD5(+), CD4(+), CD8(+),CD7(partial deletion), CD21(FDC net expansion +),
Ki67(30%+), PD1(+),CD10(+), Bel-6(+), CD56(-),CD20(-), CXCL-13 (-). EBER(-).
> TCR gene rearrangement (+) in left axillary lymph nodes.
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Disease progression

» After no treatment, severe abdominal pain broke out on December 12, 2018.

» Total abdominal CT showed perforation of digestive tract, small intestinal
obstruction, abdominal and pelvic effusion, and multiple mild retroperitoneal
lymph nodes enlargement.

» Emergency operation for intestinal perforation was performed.
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Case Report

Pathological examination2 (2018-12-12)

» Immunohistochemistry of ileum mass: CD20 (+), CD21 (+), CD10 (+),
Bcl-6 (+), MUML (+), Ki67 (70%+), EBER (>200/HPF+), PD1 (focus +),
CD3 (-), CD8 (-), CD4 (-), CD5 (-), CD7 (-), CXCL13 ().

> lleal mass is EBV-positive diffuse large B-cell lymphoma.
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Case Report

Treatment

» R2 chemotherapy regimen was administered at 2018-12-31 after operation:
Rituximab 600 mg dO0, lenalidomide 25 mg qd 1-10.

» Three courses of R2-miniCHOP regimen chemotherapy were given:
Rituximab 600 mg dO, lenalidomide 25 mg qd 1-10, cyclophosphamide 0.6 g
d1, doxorubicin liposome 20 mg d1, vinorelbine 30 mg d1, prednisone 60 mg
d1-5.
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Case Report

Evaluation of curative effect

» The patients were generally in good condition, physical recovery and
weight gain.

» EBV-DNA: <1000 copies/mL.
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Case Report

Anti-Tumor Mechanism of Lenadomide
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JClin Oncol. 2015; 33(25):2803-11
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Summary

» AITL and DLBCL can exist simultaneously.

> Pathogenesis may be associated with EBV infection.

» The disease progresses rapidly and the prognosis is poor.

» Lenadomide combined therapy can improve the curative effect.
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CASE SUBMISSION FORM

Submitter(s) and Titles (MD or MD PhD):
Shanxiang Zhang, MD/PhD

Affiliation:
Indiana University School of Medicine, Indianapolis, Indiana, USA

E-mail:
sz5@iupui.edu

Clinical History:

81 year-old man with history of ear squamous cell carcinoma was found to have enlarged
neck lymph nodes during local resection and neck dissection. Subsequent PET/CT
revealed generalized lymphadenopathy. Patient was treated with local radiation therapy
after resection and four cycles of Rituxan after the current diagnosis of lymphoma.
Patient died approximately five months later.

Biopsy Fixation Details:
Resection of the bilateral cervical lymph nodes, which were fixed in neutral buffered
formalin overnight.

Description of Clinical Image if Any:
Not applicable.

Details of Microscopic Findings:

The excised lymph nodes showed total nodal architecture effacement by nodular
proliferation of predominantly small mature lymphocytes (centrocytes) with
morphologically compatible with low-grade follicular lymphoma (FL, accounting for
approximately 90% of the tissue sections). However, there were multiple large foci with
diffuse proliferation of large atypical cells including frequent very large bizarre cells,
morphologically consistent with diffuse large cell lymphoma with anaplastic features
(approximately 10%). These large cell areas were clearly demarcated from those of FL.
I h yping by 1 histoch y and/ or Flow Cytometry:
Immunohistochemical stains show the large atypical cells were positive for CD45RB
(LCA), CD20, PAX-5, CD79a, OCT2, CD10, BCL-6, MUM-1, BCL-2, CD30, p53 and
p63. In addition, these large abnormal cells also showed membranous staining for CD3,
CD2, CD5, CD7, and CD4 (partial), and CD43. CD15, TCRbeta, TCRgamma, TIAI,
granzyme B, perforin, CD56, CD138, myeloperoxidase, EMA, and pan-cytokeratin
(AE1/AE3) were negative in these abnormal cells. The FL part was only positive for B-
cell markers and BCI-6, BCL-2 with associated CD21-positive follicular dendritic cell
meshworks.
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EBV study was positive in these large atypical cells but not in FL part by in situ
hybridization for EBV-encoded RNAs (EBER).

Flow cytometric analysis showed CD10-positive monoclonal B-cell population with no
T-cell lineage markers.

Special Stains:
None

Cytogenetics/FISH:
FISH studies revealed t(14;18) (IGH/BCL2 fusion). There were no rearrangements of
BCL6 and MYC. t(8;14) (MYC/IGH fusion) was negative.

No karyotyping was performed.

Molecular Analysis:
PCR studies using tissue sections enriched for the large cell areas revealed clonal
amplification of IGH gene and polyclonal amplification of TCR gamma.

Interesting Feature(s) of Submitted Case:

The current diffuse large B-cell lymphoma (DLBCL), presumably transformed from
associated FL, showed multiple unusual features:

1) While FL transforms into DLBCL is relatively common, it is typically not associated
with EBV infection.

2) There were multiple very large bizarre tumor cells, suggestive of anaplastic
morphology (DLBCL-AF).

3) Most unusually, the large tumor cells showed aberrant expression of multiple T-cell
lineage markers including CD2, CD3, CD5, CD7, CD4 (partial) and CD43.

Proposed Diagnosis:
EBV-positive DLBCL with extensive aberrant expression of T-cell markers, 10%
Low-grade FL, 90%.

Comments:

Large B-cell lymphoma with aberrant expression of T-cell markers has been rarely
reported with majority of them being EBV-associated lymphoma, such as plasmablasic
lymphoma, primary effusion lymphoma, and pyothorax-associated lymphoma. They
tended to express one or few T-cell markers except in reported DLBCL-AF. For typical
DLBCL, however, most express one or few non-CD3 T-cell markers and are almost all
EBV-negative. The current case was almost unique with so many unusual features. It also
stresses the importance of performing multiple lineage markers together with molecular
studies for both B-cell and T-cell receptor gene rearrangement before we can mark a
definitive lineage assignment, which may directly affect patient’s management.




Epstein-Barr virus-positive diffuse large B-
cell lymphoma in association with follicular
lymphoma with extensive aberrant
expression of T-cell markers.

Shanxiang Zhang, MD, PhD
Department of Pathology & Laboratory Medicine
Indiana University School of Medicine
Indiana, USA

Diffuse large cell ymphoma adjacent to follicular lymphoma
- — i

Low-grade follicular lymphoma




Large atypical cells positive for CD3

Large atypical cells positive for T-cell markers

Summary of immunohisotchemical stains of the
large atypical cells:

Positive: CD45RB, CD20, PAX-5, OCT2, CD79a,
CD10, BCL-6, MUM-1, BCL-2, CD30, CD3, CD2,
CD5, CD7, CD4 (partial), CD43, p63, and p53

Negative: CD15, TCRbeta, TCRgamma, TIA1,
granzyme B, perforin, CD56, CD138, ALK-1, c-Myc,
myeloperoxidase, EMA, and pan-cytokeratin
(AE1/AE3)

Epstein-Barr virus: positive by in situ hybridization
(EBER).
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of IgH by PCR

Polyclonal
amplification of TCR
gamma by PCR




The 1st Joint CSHP/SH Workshop and CSHP2019
Case 19-2044
Qilin Ao, Dong Kuang, Yu Hu
Institute of Pathology, Tongji Hospital, Tongji Medical College

Huazhong University of Science and Technology

FEEELEL R

Male, 61 years old. The left axillary mass was found for more
than 4 months.

Four months ago, the left axillary mass was found,
asymptomatic and gradually enlarged, from 0.8cm X 0.5cm to
about 5 cm X 5 cm, soft and unclear boundary.

Laboratory tests showed that positive for hepatitis B, HIV and
syphilis.




Bcl-2

0CT2

EBER
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Positive:

CD20,CD19,CD79a(weak),PAX5(weak), Bcl-6,
Bcl-2(weak),CD30,Mum1,0CT2,Bob.1(scattered),
EBER;

Negative:
CD3,CD10,CD21,CD35,CD38,CD138,1gM,HHVS,
EBNA2;

Ki-67 Ll: 90%.

P CEI T

Proposed Diagnosis:

(The left axillary) lymph node EBV positive
follicular lymphoma(3B)
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CASE SUBMISSION FORM

Submitter(s) and Titles (MD or MD PhD): Shiyong Li, MD, PhD
Affiliation: Emory University School of Medicine
E-mail: sli2@emory.edu

Clinical History: 64-year-old Caucasian female presented to an outside hospital
with fatigue and peripheral edema for 3-4 weeks. Complete blood cell count
showed pancytopenia. Other laboratory findings included elevated LDH, PT and
PTT, and decreased fibrinogen. CMV and HIV was negative. EBV viral load was
1x 107 IU/ML. Bone marrow biopsy was negative. A diagnosis of HLH was
suspected and patient was transferred to Emory University Hospital for further
care. Despite aggressive treatment with IVIG, rituximab and high dose steroids,
the patient’s condition continued to deteriorate. She expired 10 days after
transfer and an autopsy limited to chest and abdomen was performed.

Biopsy Fixation Details: Tissues were fixed in buffered formalin.

Description of Clinical Image if Any: N/A

Details of Microscopic Findings: Multiple sections showed intravascular
proliferation of large atypical lymphoid cells in lung, heart, kidney, uterus, ovary,
fallopian tube, and perilymph node adipose tissue.

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:
Immunohistochemical stains show the lymphoma cells positive for CD3
(cytoplasmic and membrane), CD56, and TIA1 and negative for CD4, CD5, CD8,
CD20, CD30 and myeloperoxidase. Flow cytometry was not performed.

Special Stains: No performed

Cytogenetics: Not performed

Molecular Analysis: T-cell receptor gamma gene rearrangement was
polyclonal.

Interesting Feature(s) of Submitted Case: Intravascular location of the
lymphoma cells without mass formation or apparent necrosis.

Proposed Diagnosis: Intravascular NK/T-cell lymphoma

!a 'CSHP/SH Workshop 2019

Comments: An extremely rare EBV-positive NK/T-cell lymphoma mainly
localized in the vascular space.
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SH/CSHP case submission

Clinical history

64 year old Caucasian female who
presented to her primary care physician
with fatigue and peripheral edema for 3-4
weeks

CBC showed pancytopenia

. . — WBC 2.0 K/uL
Shiyong Li, MD, PhD — HgB 8.0 g/dL
— Platelet 30 K/uL
Transferred to an OSH for workup
Clinical history Clinical history

* Findings at the OSH:
— Physical exam revealed mild peripheral edema.
No skin lesions

— CT showed only mild hepatosplenomegaly

— Labs:
* Persistent pancytopenia
* Bone marrow biopsy negative
* Elevated LDH, PT and PTT, and decreased fibrinogen
* CMV, HIV negative
» EBV viral load 1 x 107 IU/mL

- ?HLH

* Suspected HLH and transferred to Emory for
further care

EMORY
(; PATHOLOGY

Repeat bone marrow negative. No definitive
hemophagocytic histiocytes
Meet diagnostic criteria for HLH

— Fever (highest 39.6°C)

— Splenomegaly

— Cytopenia

— Hypertriglyceremia (563 mg/dL) and

h};g)oﬁbr%n}(r)genemia 77 mgl/dL;

— High ferritin level (6000 ng/dL) and

— Elevated soluble CD25 (13,370 U/mL)

Conditions continued to deteriorate — respiratory
failure requiring intubation and hfypo_tenswe
requiring vasopressors; DNR per family request
Expired 10 days after admission, limited autopsy:
chest/abdomen
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Kidney
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Ovary

Fallopian tube

Abdominal lymph node
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Additional studies

* Immunostains negative for CD20, CD4,
CD5, CD8, CD30 and myeloperoxidase

* Molecular study: T-cell receptor gamma
gene rearrangement showed a polyclonal
pattern.

EMORY
PATHOLOGY

Final diagnosis

* Intravascular NK/T-cell lymphoma
(IVNK/TL)

EMORY
PATHOLOGY
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CASE SUBMISSION FORM
Submitter(s) and Titles (MD or MD PhD): Yasodha Natkunam M.D., Ph.D.,
and Atif Saleem, D.O.
Additional contributors: Rohan Joshi, Li Lei, Lhara Lezema, Shyam S. Raghavan,
Nastaran Neishaboori, Mohana Roy, Joe Schroers-Martin, Gregory W. Charville,
Christian Kunder, Brent Tan, Beth A. Martin

From the Department of Pathology and Department of Medicine, Division of
Hematology, Stanford University School of Medicine, Stanford,

Affiliation: Stanford University Medical Center
E-mail: asaleem@stanford.edu

Novel Molecular Insights on Systemic EBV-Positive T-Cell L of
Childhood

Clinical History: The patient was a 27-year-old male of Vietnamese ancestry with a history of
recurrent car infections as a child, mechanical injury to his foot (7 months prior) requiring
amputation with subsequent high fever/superinfection, and repeated bouts of a mononucleosis-
like illness. He was referred to out center with one month of evolution characterized by dry
cough, fever, fatigue and shortness of breath without response to azithromycin administration. He
‘was found to have acute liver failure and hemophagocytic lymphohistiocytosis (HLH) as defined
by the HLH-2004 trial eriteria (fever, splenomegaly, peripheral blood cytopenia,
‘hemophagocytosis in the bone marrow, ferritin>500 ng/mL and elevated soluble IL-2 receptor
Tevel (9081 U/mL)). He was given etoposide and dexamethasone o iniially target the HLH upon
diagnosis. Following confirmation of lymphomatous infiliration of the liver and bone marrow, he
additorally undervent allopurinol, eyclophosphamide,gemctabine and lgrastim theapy. Al
ten days his course by severe neutropenia, acute kidney injury,
encephalopathy and hypervolemia leading to respiratory distress which prompted intubation.
Valacyelovir, isavuconazole and atovaquone were added to his regimen. The formation of
a hepatohydrothorax necessitated pigtail catherization which ameliorated his condition. Over the
next several days he developed vancomycin-resistant enterococeal bacteremia and meningitis
culminating in a septic shock recalcitrant to maximum vasopressor support. He was transitioned
to comfort care in accordance with his family’s wishes and died 26 days after his admission.

Biopsy Fixation Details: The liver biopsy was formalin fixed and paraffin embedded. One
core of the bone marrow biopsy was received in Bouin's solution and decalcified whereas the
second core was received in formalin and decalcified in EDTA; both were subsequently paraffin
embedded. Bone marrow aspirate material was sent for cytogenetics and molecular studies
without decalcification.

L .csHP/sH Workshop 2019

Description of Clinical Image if Any:
A

Tmage 1. Liver biopsy showing systemic EBV-positive T-cell lymphoma of childhood. A
dense portal infiltrate mostly sparing the sinusoids and parenchyma is seen (A), and is composed
of large, and (B) with in-situ

highlighting expression of EBV (to EBER; C). Immunohistochemistry demonstrates that the
tumor cells express CD3 (D), CD4 (E), and lacks CD7 (F), CD§ (G), CD30 (), and CDS6 (1)
nule-associated markers perforin () and Granzyme B (K) were expressed. (Original
magnifications: panel A x40; panels B-K x400).

e
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Image 2. Bone marrow biopsy and aspirate showing systemic EBV-positive T-cell
Iymphoma of childhood. The bone marrow demonstrates a mild histiocytic hyperplasia with
erythrophagocytosis and infiltrating large, hyperchromatic and dyscohesive cells (A). The bone
marrow aspirate shows hemophagocytic lymphohistiocytosis (HLH) exemplified

by hemophagoeytosis of a nucleated erythroid precursor (B). By immunuhhluchemislry, the
tumor cells in the bone marrow express CD3 (C) and EBV by EBER in

hybridizaton (D) (Orginal magnifiations: pancl A xd0: panel B 1000: pan:'laC D x400).

Details of Microscopic Findings: The liver biopsy showed a dense portal

infiltrate, mostly spanng the. composed of dys that displayed
large, pleomorphic nuclei and brisk mitotic activity. A subsequent bone marrow biopsy
demonstrated m\nlvemenl by the same lymphomatous process in addition to extensive HLH. The
Iymphoma cells expressed strong and diffuse positivity for EBV (by in situ hybridization for
EBER) in addition to aberrant cytotoxic markers (described below’

by y and/ or Flow Cytometry:
mmunohistochemistry showed up-regulation of PD-L1 (E1L3N clone) by a majority o
the lumor cells with expression of CD3, CD4, Granzyme B, perforin, TIA1 and EBV (by in situ
hybridization for EBER), and no expression of CD36. Flow cytometry performed on the bone
marrow confirmed an abnormal T cell population expressing CD2, CD3, CD4 and partial CDS
without CD7.

Special Stains: Noncontributory (trichrome, reticulin, Prussian blue, Rhodanine and PAS-d
stains perfm'mad on the liver did not demonstrate increased fibrosis, abnormal hepatic plate

t creased stainable iron, increased stainable copper, or globules to support alpha-1
xnu(rypsm deficiency, respectively)

Cytogenetics: A normal 46X male karyotype was present by cytogenetic analysis of the
bone marrow aspirate (using the GTW banding method; 20 metaphase cells were analyzed).

Molecular Analysis: A clonal T cell receptor gamma chain gene rearrangement and multiple
‘genetic alterations by targeted next generation sequencing including a pathogenic TP53 D281
mutation, an intergenic-CD274 (PD-L1) rearrangement, an ARID1A P1266T variant, and

an IRF8 T8OR variant were detected. Targeted next generation sequencing was performed using
the Stanford Actionable Mutation Panel for hematopoietic and lymphoid neoplasms (HEME-
STAMP) which is a hybrid capture-based assay spanning 164 cancer-associated genes.

Interesting Feature(s) of Submitted Case:

A molecular analysis of systemic EBV-positive TCL of childhood by NGS has not been
reported prcwously in the literature o our knowlmgc The eryptic history of a
‘mononucleos g empting to correlate a potential
chronic EBY (nlecﬂon/lneﬂeulve host mpmm and subsequent

whlcn is hallmark in ceru EBV associated lymphomas. The monoclonal
proliferation of T-cells seen in both EBV-associated HLH and EBV positive T-cell
Iymphomas have been theorized to exisons commuum of disordered T-lymphocyte
proliferation and hypercytokiner fection of T-cells by EBV.

« Recapitulates that there is an underlymg ethnogencuc predisposition
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IRF8 encodes a transcription factor that is expressed primarily in hematopoietic cells and
facilitates immune cell differentiation. cell cycle regulation, and apoptosis

TSOR variant present in this case results in a substitution of an arginine for the wild-type
threonine at codon 80 and has not been studied experimentally. However. a similar
variant at this position, TSOA, has been found in the germline setting in sporadic cases of
autosomal dominant dendritic cell immunodeficiency disorder. TSOA has also been found
to resultin loss-of-function of IRFS in vitro. IRF8 loss-of-function has

been impliated in the pathogeness o pediatrc- lvpc follicular lymphoma and diffuse
large B-cell I biallelic mutations

in IRF8 result in \u( a..u dendritic cell lmmunndeﬂuency disorder.

Furthermore, IRF8 binds to and enhances CASPL oter activity and caspase-1
expression, which is critical for EBV reactivation. We, postulate that a germline (given
a variant allele frequency of 49%) IRF8 mutation present in our patient may have
caused a NK cell dysfunction related to EBV reactivation, which, in addition to his
genetic predisposition, may have functioned as an essential step to promulgate
Iymphomagenesis and HLH.

‘The TP53 D281H mutation present in this case exists in the DNA-binding domain and
alterations within it have been shown to be associated with poor prognostic features in
NK/T-cell lymphomas

The intergenic-CD274 (PD-L1) rearrangement identified is expected to preserve the
extracellular and transmembrane domains of PD-L1 and remove the 3°UTR, which
contains a miRNA binding site that is responsible for downregulation of PD-LI
transeripts. Translocations such as these that remove the 3'UTR increase PD-L1

ion, enhance immune evasion, and confer sensitivity to growth inhibition by PD-
L1 inhibitors in cell culture and mouse models. EBV has been shown to up-regulate
PD-L1 via LMP1and EBNAZ (via downregulation of miR-34a) which raises the
possibility that a structural inltrgtnic»CDZM rearrangement coupled wim the
effects of EBY on PD-L1 5 ically contributes to anti-viral and

cancer immunity. Although fieh proposed mcchamsm has promlsmgmphcanons for
treatment with n the s that checkpoint
inhibitors may perpetuate HLH, particularly in he presence of EBY infction.

P is: Systemic EBV-p T-cell lymphoma of childhood.

Comments: No additional comments (incorporated in interesting features setion above).
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Systemic EBV-Positive T-
Cell Lymphoma of

Childhood

Yasodha Natkunam and Atif Saleem

Clinical Presentation

= 27-year-old male of Vietnamese ancestry with a history of:
— Recurrent ear infections as a child
— Mechanical foot injury (7 months prior) requiring toe amputation/skin graft
from left thigh-> complicated by superinfection, resolved after 6-8 weeks abx
— Repeated bouts of mononucleosis-like illness
= Most recent episode 1 month prior which progressively evolved to include
shortness of breath 2 weeks prior to admission (did not improve following
azithromycin)
= Upon admission, the patient was found to have acute liver failure and
lymphadenopathy
— Febrile, splenomegaly, decreased
RBCs and platelets, ferritin 87,079 ng/mL

CT: Level 5 enlarged B Stanford
lymph node 1.7 cm (arrow) V' MEDICINE

Diagnostic Workup

= Liver biopsy TABLE 1. Mevined Disgoentic Guidclines for HLI

pmcia HLH cam b ostablisked if one of sither | on 2 hokeos
ol

= HLH evaluation:
— CBC, coagulation studies, serum
ferritin, LFTs, serum triglycerides

— Blood, bone marrow, urine, (CSF)
cultures

— Viral titers and quantitative PCR
testing for suspected viral triggers
(EBV, CMV)

— Bone marrow evaluation
— Immunologic profile (soluble IL-2

A molocular dagrosis soassscns wih HLI
o VLY il (e cxst of e

o § Bincapes in the poripheral blondk
fants <A el heengobin, < I} gL}

2458 mgdly
e s or aphov o Hymph modve

cll activity {according in kacal lahoratory

Feritin 250 .

receptor, NK function by flow, Ig Nt (023 ., sl 1. 2 eceplee) 2,88 Ll
levels, perforin/granzyme B, efc...) Stanford
and genetic testing Henter Jl et al. Pediatr Blood Cancer. 2007 Feb;48(2):124-31. MEDICINE

Laboratory Assays for EBV

= Nucleic acid amplification testing
= Direct examination:

— Immunohistochemistry

— In situ hybridization
= Serologic Tests:

— Heterophile antibodies

— EBV-specific antibodie e

—— VCAIGG = = EBNA-iigG
tissssss VCAGM == = = EBNA-2IgG
*+ VCAgh ——— EAWG

Development of antibodies
to EBV antigens following
aprimary infection in
infectious mononucleosis

Stanford

Manual of Clinical Micro. 12 ed MEDICINE

EBV Detection/Quantification by Real-Time PCR

Screening method for HSCT and solid organ
transplant patients at risk of developing post-
transplant lymphoproliferative disorder (PTLD)

— Plasma, CSF, bone marrow, BAL, other body fluids,
paraffin-embedded tissue
= QIAsymphony instrument Sample* Preparatiol

(automated nucleic acid extraction) and artus* EBV
Rotor-Gene kit amplification of the BKRF1 gene
(encodes EBNA-1) *also used for CMV

— Also EBV DNA detected in plasma of patients with
nasopharyngeal carcinoma (primer/probe set that spans
the BamH1-W region of the EBV genome, a long internal
repeat sequence typically present as 5-11 copies,
improving sensitivity)

e miaurow '

= Mutations within the targeted portion of the genome Sanosyan A, et al. PLoS One. 2017 Aug 29;12(8).
may result in under-quantitation of or failure to detect
the virus Stanford
MEDICINE

EBV Serology

= Aids in the diagnosis or exclusion of EBV
infection

= Trinity Biotech Captia Epstein-Barr Viral
Capsid Antigen (VCA) IgG, VCA IgM, Early
Antigen Diffuse (EA-D) IgG, and Epstein-Barr
Nuclear Antigen (EBNA) IgG ELISAS
—Ex: VCA IgM sensitivity (acute) = 97.4%,
specificity (seronegative) = 96.4%, specificity
(seropositive) = 99%

Stanford
MEDICINE




TABLE 3 Typical EBV serological profiles using the most frequently employed antigens and Ig isotypes®
Antigen [lg isorype
VCARG  VCAIM  VCAIRA  EADIgG  EARIG  EBNATg

Condition.

Patient EBV Laboratory Results

Susceptiblefna previous exposure - - - - - - AR AN ARG 1RENE
Primary infection . e + + - - = e L 1637
Past infection + - - - +- + EBV DNA PCR, PLASMA
Inconclusive: primary or past infection® + . +- - - + sPECIEN — — [— EBV DNA PCR QUAL
Inconclusive: primary or past infection® + - +- +- +- - DV Bk Detected® 1 Deecsed® 1 Derecwed® 1 [Epocimon Tpe Cersbrospina - "
Chronic active EBY infection e + ++ ++ + - [Remt B34 070" 000 {Enocimen Source Corshrospina .
NPC A - e R . hALS (FsultLog 10 ez 443" 403" EBVDNA Devecied *
X-linked lymphoproliferative syndrome /- - - - - - |
Manual of Clinical Micro. 127 ed.
* VCA: antibodies rise early in acute infection (IgG persists for life, IgM wanes over 3 mos.) el
* EA:IgG rises at the onset of illness and wanes over months, but persists in many EPSTEIN-BARR VIRUS AB
* EBNA: IgG appears 6-12 weeks after primary infection, persists for life AN s Pasver
VoA Ll e
VCAIM ResuRt Negatve *
[EARC Resat Posive * 1
EARG L v
DA LGS et Negacive
Stanford BE—— Sor i Stanford
MEDICINE MEDICINE
Liver Biopsy and Bone Marrow Evaluation
”, v |
Liver biopsy: Pleomorphic, atypical
lymphoma cells arranged in a portal
distribution
Bone marrow aspirate:
hemophagocytosis
of nucleated cells such as
erythroids (arrow)
Stanford . Stanford
MEDICINE Bone Marrow Biopsy: EBV positive lymphoma cells (by EBER in situ hybridization) MEDICINE
Final Diagnosis EBV Virology
= Virology: Human herpes virus 4,
DIAGNOSIS: double stranded DNA, EBV-1 and
PERIPHERAL BLOOD, SMEAR EBV-.
=  OCCASIONAL CIRCULATING ATYPICAL LYMPHOCYTES CONSISTENT = Epidemiology: 90-95% of adults are
WITH SYSTEMIC EBV-POSITIVE T-CELL LYMPHOMA OF CHILDHOOD EBV-seropositive
~  NORMOCHROMIC MICROCYTIC RED BLOOD CELLS — Primary infections: acute infectious
=  THROMBOGYTOFENIA mononucleosis, chronic EBV infection
— Complications: rash, oral hairy
BOKE MARROW, ASPIRATE AND BIOFSY leukoplakia, splenic rupture, HLH,
~  INVOLVED BY SYSTEMIC EBV-FOSITIVE T-CELL LYMPHOMA OF lymphomatoid granulomatosis, PTLD
CHILDHOOD (10-16% OF MARROW CELLULARITY) Mali es: Burkitt | h i DLBCL
— Malignancies: 3 »
~  HYPOCELLULAR MARROW WITH TRILINEAGE HEMATOPOIESIS Mo roma. NP ENKTL
~  MARKED HEMOPHAGOGYTOSIS OF NUGLEATED GELLS ma"gnané'iesin e :
—  INCREASED IRON STORES: NO RING SIDEROBLASTS 1 N
Fields Virology, 2:61.
Stanford Stanford
MEDICINE
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Systemic EBV-Positive T-Cell Lymphoma of Childhood

= Clonal proliferation of EBV-infected T-cells which can occur
shortly after primary acute EBV infection or in the setting of
chronic active EBV infection
=  Children and young adults, Asians/ Native Americans from
Central and South America and Mexico, rapid progression
with multiorgan failure/ sepsis/ death in days-weeks
— Etiology unknown but association with EBV and ethnic
predisposition suggest a genetic defect in the host
immune response to EBV

= Hemophagocytic syndrome is almost always present

=  Systemic disease (liver/spleen > lymph nodes, bone
marrow) presenting as acute onset of fever/malaise >
hepatosplenomegaly, liver failure, lymphadenopathy over

weeks EBV positive lymphoma cells (by EBER
= Pancytopenia, abnormal LFTs, abnormal EBV serology (low [ situ hybridization) in a lymph node
oo GRS which are also positive for CD8 (inset);

2017 WHO Hematopoietic Tumors
= Few cases reported to respond to etoposide +
dexamethasone regimen followed by HSCT

Proposed Mechanisms for EBV-driven HLH and
Systemic EBV-Positive T-Cell Lymphoma of Childhood

= |nfection of CD8+ T cells by EBV with expression of latency Il proteins
(LMP-1, LMP-2, EBNA-1) and a failure to produce EBV-specific
cytotoxic T-cells suggesting an NK/T-cell dysfunction
— LMP-1 (part of the TNF superfamily) ultimately activates NF-kB = promotes
proliferation, and inhibits TNF-alpha mediated apoptosis through
suppression of TNF-alpha/TNFR-1 complex formation, selectively in T-cells
= Upregulation of TNF-alpha has independently been implicated in HLH

= The monoclonal proliferation of T-cells seen in both EBV-associated
HLH and EBV-positive T-cell ymphomas may exist on a continuum of
disordered T-lymphocyte proliferation and hypercytokinemia following
infection of T-cells by EBV

Stanford Stanford
MEDICINE MEDICINE
Genetically Determined Susceptibility Clinical Follow U
Inical Foliow
Alters Response to EBV P
. egraphle segias wil A Peptide titratio . . . . .
R R S SN e = Treated with etoposide, gemcitabine, cyclophosphamide,
e  aw dexamethasone -> developed severe neutropenia, acute renal failure,
"o volume overload requiring dialysis and intubation
0
T = Hepatohydrothorax which resolved with pigtail catheter but over the
~6-13 next few days he developed vancomycin resistant enterococcal
i - et : o h
e bacteremia and meningitis which was treated with linezolid and
ol tigecycline but he continued to decline
fw it o L
i 1 - — EBV was also detected in his CSF at this time
SILE <] g . .
e ) | / = Septic shock refractory to maximum vasopressor support and
e e e ultimately transitioned to comfort care
SR ] e et 0 et 104
pepide comemiruion 04)
Stanford Stanford
MEDICINE MEDICINE
ey 5 ik 200 o701 15771
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CASE SUBMISSION FORM
Submitter(s) and Titles (MD or MD PhD):

Yuhua Huang, MD

Affiliation:
Department of Pathology, Sun Yat-sen University Cancer Center

E-mail:
huangyh@sysucc.org.cn

Clinical History:

. M/44

. Presented with cough, fever and night sweats for 2 months
. Right supraclavicular LN biopsy was performed.

Biopsy Fixation Details:
Formalin-fixed paraffin-embedded tissue sections

Description of Clinical Image if Any:

Multiple masses were revealed in the mediastinum and pulmonary hilum by CT
scan; Multiple enlarged LNs were also found in right supraclavicular and axillary
regions (2 cm in diameter).

Details of Microscopic Findings:

Large area of caseous necrosis and devoid of granulomas were found in the
supraclavicular LN, which showing typical morphology of tuberculous
lymphadenitis.Only one small area of the biopsy showed some abnormal large
lymphoid cells. Immunohistochemistry showed that these large cells

were positive for CD3, CD56,GranB,TIA1,Ki67 (80%+) and EBER.

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:
CD3+, CD56+,GranB+,TIA1+,Ki67 (80%+),c-Myc (80%+),EBER+
CD20-,CD5-,CD4-,CD8-,ALK-

Special Stains:
Acid-fast stain (+)

ls ‘CSHP/SH Workshop 2019

Cytogenetics:
No

Molecular Analysis:
This case showed germline configuration of TCR.
No Ig gene rearrangement was identified.

Interesting Feature(s) of Submitted Case:

1. Collision lesion consisting of tuberculosis and NK/T-cell Lymphoma is
extremely rare, which has not been reported to date.

2. Tuberculosis and NK/T cell lymphoma can share common features, such as
coagulation necrosis, a background of inflammatory cells.

3. Our case highlights the importance of thoroughly reviewing all foregoing
relevant patient data (most notably pathology samples) in order to rule out
the presence of lymphoma that may exist within the shadow of typical
morphology of tuberculous lymphadenitis.

Proposed Diagnosis:
(Right supraclavicular LN ) Tuberculous Lymphadenitis complicated by NK/T-cell
Lymphoma

Comments:
NK/T-cell ymphoma undiagnosed in a patient with tuberculosis: a case report.




Supraclavicular LN Collision Lesion Consisting of

Tuberculosis and NK/T-cell Lymphoma

Case Presentation

Yuhua Huang

Dept. of Pathology, Sun Yat-sen University Cancer Center

Right supraclavicular LN biopsy

% % £ :-'(.—.‘}

M/44

Presented with cough, fever and night sweats for 2
months

Multiple masses in the mediastinum and pulmonary
hilum were revealed by CT scan; Multiple enlarged
LNs were also found in right supraclavicular and
axillary regions (2 cm in diameter).

Right supraclavicular LN biopsy was performed.

W




PCR for Mycobacterial tuberculosis using DNA

extract from the tissue block was positive.

(Right supraclavicular LN ) Tuberculous

Lymphadenitis

-

.

"

'

Acid-fast stain »







v" Collision lesion consisting of tuberculosis and NK/T
cell Lymphoma is extremely rare.
(Right supraclavicular LN ) NK/T-cell Lymphoma v" Tuberculosis and NK/T cell lymphoma can share

Complicated by Tuberculous Lymphadenitis common features, such as coagulation necrosis, a

background of inflammatory cells.




v Our case highlights the importance of thoroughly
reviewing all foregoing relevant patient data (most

notably pathology samples) in order to rule out the

presence of lymphoma that may exist within the

shadow of typical morphology of tuberculous

lymphadenitis.
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CASE SUBMISSION FORM

Submitter(s) and Titles (MD or MD PhD):
Cheng Fei, MD

Affiliation:
The first affiliated hospital of Zhejiang University

E-mail:
18368191527@163.com

Clinical History:

Male, 75 years old.

A mass was found in the right neck for more than 1 month without B symptoms
or other discomfort. Examinations showed lymph nodes of bilateral inguinal,
abdominal and mediastinal were enlarged.

One right neck lymph node (2x1x1cm) and one right inguinal lymph node
(2.5%x2x1.5cm) were removed.

Biopsy Fixation Details:
None

Description of Clinical Image if Any:
None

Details of Microscopic Findings:

There are three different zones in one lymph node with clear boundary.

One zone consists of a variable number of large cells. The pattern of nodal
involvement is by definition partially diffuse with extranodal extension and
sclerosis. Mitoses are numerous.

Another zone shows diffuse infiltrates with medium-sized prominent clear cells
with irregular nuclei.

In the third zone, the neoplastic cells are medium-sized lymphocytes, with clear
to pale cytoplasm, distinct cell membranes, adjacent to HEVs.

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:
DLBCL: CD3(-) CD20(+) CD21(-) CD4(-) CD5(-) CD8(-) CD10(+) EBER(+) PAX-
5(+) MUM-1(+) Bcl-6(+)

AITL: CD3(+) CD20(+) CD21(-) CD4(+) CD5(+) CD8(+) CD10(+) PD-1(+)
EBER(+) PAX-5(-) MUM-1(-) Bcl-6(-)

PTCL: CD3(+) CD20(-) CD21(-) CD4(+) CD5(+) CD8(+) CD10(-) EBER(-) PAX-
5(-) MUM-1(-) Bcl-6(-)

Special Stains:

ls 'CSHP/SH Workshop 2019

None

Cytogenetics:
None

Molecular Analysis:
IG and TCR gene rearrangements were detected.

Interesting Feature(s) of Submitted Case:
Three different kinds of lymphoma were found in one lymph node which two of
them were associated with EBV.

Proposed Diagnosis:

Composite lymphoma, consists of EBV-positive diffuse large B-cell
lymphoma(GCB), peripheral T-cell lymphoma NOS, and AITL with aberrant
CD20 expression.

Comments:
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CASE SUBMISSION FORM

Submitter(s) and Titles (MD or MD PhD): Pei Lin, MD, Zhuang Zuo, MD, PhD,
Sergej Konoplev, MD, PhD, M. James You, MD, PhD

Affiliation: The University of Texas-MD Anderson Cancer Center, Houston,
TX 77030

E-mail:peilin@mdanderson.org
Clinical History:

A 71 year man noted a “lump” in his neck for several months. Physical exam
found a left supraclavicular mass measuring about 3 x 5 cm, bilateral enlarged
axillary lymph nodes measuring about 1.5-2 cm and a ~1 ¢cm inguinal lymph
node. No hepatosplenomegaly.

HIV, HBV and HCV serological tests were negative. Serum protein
electrophoresis and immunofixation electrophoresis were negative for M protein.

An excisional biopsy of the submandibular salivary gland and adjacent lymph
node was obtained in 10/2018. The patient was diagnosed with stage IlIA
lymphoma with elevated LDH 382 (normal range: 135-225 IU/L), treated with R-
CHOP. Restaging by PET/CT at the end of 6% cycle of treatment found stable but
low level of disease in the abdomen. A right retrocaval lymph node needle core
biopsy was obtained in 4/2019.

Biopsy Fixation Details: Formalin fixed paraffin embedded
Description of Clinical Image if Any:

Before treatment 10/2018: Multi-compartmental hypermetabolic
lymphadenopathy above and below the diaphragm:

Left supraclavicular lymph nodes measure 2.4 x 4.1 cm with SUV 33.84.
Abdominal lymph node conglomerate measures 6.7 x 3.7 cm with SUV 32.57
Right inguinal lymph node measures 0.9 cm with SUV 4.89.

Overall, SUV ranges from 46.5 to 15.79 to 4.89 in different compartments.

After 4 cycles of R-CHOP 1/2019: Interim PET/CT show marked improvement
After 6 cycles of R-CHOP 4/2019: Significant reduction of tumor load but

persistent low level of lymphadenopathy in retroperitoneal, mesenteric and
retrocaval areas, SUV ranging from 2.2-7.8

ls ‘CSHP/SH Workshop 2019

Details of Microscopic Findings:

Submandibular salivary gland and adjacent lymph node excisional biopsy in
10/2018:

The nodal architecture is effaced by diffuse infiltrate of atypical lymphoid cells
composed of large atypical forms admixed with small to intermediate sized cells.
The large cells focally form sheets with frequent mitotic figures. Rare small
lymphoid aggregates are noted in the salivary gland tissue.

Staging bone marrow was negative for involvement by lymphoma.

Right retrocaval lymph node, needle core biopsy in 4/2019:

Predominantly mature appearing plasma cells.

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:

A: Excisional biopsy of submandibular salivary gland and adjacent lymph node in
10/2018:

Most infiltrating cells are positive for CD20, PAX-5 and MUM1 (subset), but
negative for CD10, CD30 and Cyclin D1. BCL-6 highlights intensely the areas of
large cells which are also dimly positive for CD5 but negative for BCL2 and MYC
(<30%). EBER highlights rare small cells. Ki-67 is variable, ranging from 50%
(mainly BCL6 positive large cells) to 10% in the other areas. Kappa and lambda
by IHC and ISH show rare polytypic plasma cells. CD21 and CD23 reveal rare
foci of disrupted FDC meshworks, most notable in the areas of large cells. CD3
and CD43 stain the background T-cells.

B: Right retrocaval lymph node, needle core biopsy in 4/2019:

The infiltrating cells are positive for CD138, CD19, CD45, MUM-1 and BCL-2;
negative for CD20, Cyclin D1, CD56, CD117, BCL-6 and c-MYC. Rare cells are
positive for PAX5. CD3 and CD5 highlight small T-lymphocytes in the
background. Focal rare cells are positive for CD21. Ki-67 highlights 5% of cells.
Kappa and lambda by ISH show numerous lambda+ cells.

Flow cytometry: not done

Special Stains:

None

Cytogenetics:
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Not performed.
Molecular Analysis:

FISH found BCL-6 rearrangement (30/50 nuclei in the excisional biopsy of
cervical lymph node). MYC or IGH@BCL-2 rearrangements are negative.

MYD88 and CXCR4 mutations are negative in the right retrocaval lymph node
needle core biopsy specimen.

Interesting Feature(s) of Submitted Case:

The original diagnosis of diffuse large B cell lymphoma in the cervical lymph
node contained only rare EBV+ cells and rare polytypic plasma cells. After
completion of 6 cycles of R-CHOP, a restaging biopsy of retrocaval lymph node
showed completely different morphology with numerous EBV+ mature
plasmacytoid/plasmacytic cells with lambda light chain restriction and a low Ki67
labeling index (5%).

The marked shift in morphology and phenotype suggests chemotherapy induced
EBV+ lymphoproliferative disorder (LPD) with plasmacytic differentiation. The
differential diagnosis also includes persistence of underlying low grade disease
manifesting mainly as a “plasmacytic lesion” after therapy. Despite a plasmacytic
morphology, the immunophenotype is more typical of plasmacytoid lymphocytes
(CD19+ CD45+ CD138+, CD20-, PAX5-) than plasma cells (CD19 and CD45
usually negative), arguing against a diagnosis of plasmacytoma.

Proposed Diagnosis:

Diffuse large B cell lymphoma arising from a low grade B cell lymphoma followed
by chemotherapy induced EBV associated lymphoproliferative disorder with
marked plasmacytic differentiation showing Lambda light chain restricted plasma
cells.

Comments:

Cancer Therapy-Associated Lymphoproliferative Disorders is a recently
described and under-recognized type of immunodeficiency-associated
lymphoproliferative disorder (Reference: Pina-Oviedo, S. et al. Am Surg. Pathol.
42:116-129, 2018). In the referenced study, the mean interval from initiation of
therapy for initial hematologic malignancy to onset of LPD was 66 months (range,
3 to 299 mo). The lesions involved nodal or extranodal sites, falling into a wide
range of morphological spectrum. EBV was a consistent finding, positive in 82%
(14/17) of cases.
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In this case, the differential diagnosis also includes persistent underlying low
grade lymphoma after chemotherapy with selective expansion of EBV+ drug
resistant clone. Without biopsy confirmation of the EBV+ “plasmacytic” lesion,
the PET/CT findings suggest persistent underlying disease. The biopsy proven
EBV+ lesion posed a therapeutic dilemma for the clinicians: whether to continue
chemotherapy to eradicate residual disease or to remove further
immunosuppression. The patient is currently under observation without further
treatment.




EBV+ Cancer Therapy-Associated Lymphoproliferative

Disorders Following R-CHOP for Diffuse Large B Cell
Lymphoma

Pei Lin, MD, Zhuang Zuo, MD, PhD, Sergej Konoplev, MD,
PhD, M. James You, MD, PhD

Affiliation: The University of Texas-MD Anderson Cancer
Center, Houston, TX 77030

E-mail:peilin@mdanderson.org

History

A 71 year man noted a “lump” in his neck for
several months.

PE found generalized lymphadenopathy, but
no hepatosplenomegaly

Serological tests for HIV, HCV, HBV all
negative

PET/CT revealed multi-compartmental
hypermetabolic lymphadenopathy above and
below the diaphragm

History

An excisional biopsy of submandibular salivary
gland and adjacent lymph node was obtained in
10/2018

A diagnosis of DLBCL was rendered, possibly
arising from a low grade B cell lymphoma

After 6 cycles of R-CHOP, a low level of
lymphadenopathy was still detected in the
abdomen by PET/CT

Restaging needle core biopsy of the right
retrocaval lymph node was obtained in 4/2019

Submandibular salivary gland and adjacent lymph node excisional biopsy in 10/2018
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Submandibular salivary gland and adjacent
lymph node excisional biopsy in 10/2018

* Most infiltrating cells are positive for CD20, PAX-5 and MUM1
(subset)

* BCL-6 large cells are positive for CD5 but negative for BCL2,
CD10, CD30, Cyclin D1 and MYC (<30%)

* EBER highlights rare small cells.

* Ki-67 is variable, ranging from 50% (mainly BCL6 positive large
cells) to 10% in the other areas.

* Kappa and lambda by IHC and ISH show rare polytypic plasma
cells.

* CD21 and CD23 reveal rare foci of disrupted FDC meshworks
* CD3 and CD43 stain the background T-cells.

* FISH found BCL6 rearrangement but no BCL2 or MYC
rearrangement

Right retrocaval lymph node, needle core biopsy in 4/2019:

Right retrocaval lymph node, needle core biopsy in 4/2019
CD45  os
£
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Right retrocaval lymph node, needle core
biopsy from 4/2019

* The infiltrating cells are positive for CD138,
CD19, CD45, MUM-1 and BCL-2;

* negative for CD20, Cyclin D1, CD56, CD117, BCL-
6 and c-MYC.

* Rare cells are positive for PAX5.

* Ki-67 highlights 5% of cells.

* Kappa and lambda by ISH show numerous
lambda+ cells

* Molecular study: Negative for MYD88 and
CXCR4 mutations

Proposed Diagnosis

Diffuse large B cell ymphoma arising from a low
grade B cell lymphoma followed by
chemotherapy induced EBV associated
lymphoproliferative disorder with marked
plasmacytic differentiation
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Interesting Feature(s) of Submitted Case

The original diagnosis of diffuse large B cell ymphoma in the
cervical lymph node contained only rare EBV+ cells and rare
polytypic plasma cells. After completion of 6 cycles of R-CHOP, a
restaging biopsy of retrocaval lymph node showed completely
different morphology with numerous EBV+ cells, marked
plasmacytic differentiation with lambda light chain restriction and a
low Ki67 labeling index (5%).

The marked shift in morphology and phenotype suggests
chemotherapy induced EBV+ lymphoproliferative disorder (LPD)
with plasmacytic differentiation.

The differential diagnosis also includes persistence of underlying
low grade lymphoma manifesting mainly as a “plasmacytic lesion”.
Despite a plasmacytic morphology, the immunophenotype is more
typical of plasmacytoid lymphocytes (CD19+ CD45+ CD138+, CD20-,
PAX5-) than plasma cells (CD19 and CD45 usually negative), arguing
against a diagnosis of plasmacytoma.

12




Comments

* Cancer Therapy-Associated Lymphoproliferative Disorders

is a recently described and under-recognized type of
immunodeficiency-associated LPD (Reference: Pina-
Oviedo, S. et al. Am Surg. Pathol. 42:116-129, 2018).

In the referenced study, the mean interval from initiation
of therapy for initial hematologic malignancy to onset of
LPD was 66 months (range, 3 to 299 mo). The lesions
involved nodal or extranodal sites falling into a wide range
of morphological spectrum. EBV was a consistent finding,
positive in 82% of cases.

Comments

The differential diagnosis also includes persistent
underlying low grade lymphoma after chemotherapy
with selective expansion of EBV+ drug resistant clone.
Without biopsy confirmation of the EBV+
“plasmacytic” lesion, the PET/CT findings suggest
persistent underlying disease.

The biopsy proven EBV+ lesion posed a therapeutic
dilemma for the clinicians: whether to continue
chemotherapy to eradicate residual disease or to
remove further immunosuppression.

The patient is currently under observation without
further treatment.
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Submitter(s) and Titles (MD or MD PhD):
Ke Zhenyu, Resident

Guo Shuangping, MD PhD

Wang Zhe, MD PhD

Affiliation:
Department of Pathology, Xijing Hospital and School of Basic Medicine, Air Force
Medical University

E-mail:
153417954@qqg.com; guoshp@fmmu.edu.cn;
Clinical History:

Male, 58-year-old, hemafecia with change of stool property for more than 6
months.

Biopsy Fixation Details:

(The terminal ileum) one piece of small gray tissue, size: 0.2 x 0.1 x 0.1 cm.
(The appendicitis orifice) two pieces of small gray tissue, size: 0.3 x 0.2 x 0.1 cm.
(Rectum) Six pieces of small gray tissues, size: 0.6 x 0.5 x 0.2 cm.

Description of Clinical Image if any:

A wide mucosal hemispherical bulge can be observed in the terminal ileum
and was biopsied under gastrointestinal endoscopes. The surface of mucosa
was partially congested, and the biopsy was soft.

A semi-circular bulge of mucosa with smooth surface and was observed at the
appendicitis orifice, and lesion was biopsied with firm and brittle texture.

A big cauliflower like tumor with erosion and haemorrhage was visible in the
rectum 14-8 cm away from the anus. The tumor was biopsied.
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Details of Microscopic Findings:

The architecture of mucosa was destroyed with lose of normal glands. The
neoplastic cells diffusely infiltrate the mucosa of the terminal ileum, the
appendicitis orifice and rectum with permeation pattern. Reactive follicles with
enlarged germinal center and lymphoepithelial lesions were easily observed.The
neoplastic cells were small to medium-sized, with slightly irregular nuclei and
inconspicuous nucleoli, resembling those of centrocytes, and relatively abundant,
pale cytoplasm. Large cells resembling centroblasts or immunoblasts were also
present. There were plasmacytic differentiation.

Immunophenotyping by Imnmunohistochemistry and/ or Flow Cytometry:
Positive: CD20. PAX-5. MUM1. EBER

Negative: CD3. CD21. CD23. CD10 . CyclinD1. SOX-11. CD56. TIA-1.
Granzyme B. CMV. EBNA2

Kappal/lambda no restriction

Bcl-2 (+10%) « Bcl-6 (+20%). C-myc (+20%) . Ki67 (+, hotspot 30%)

Special Stains:

N

Cytogenetics:

N

Molecular Analysis:
N

Interesting Feature(s) of Submitted Case:
EBV-positive extranodal marginal zone lymphoma of mucosa-associated
lymphoid tissue in the gastrointestinal tract.

Proposed Diagnosis:
Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue,
EBER+.

Comments:

Male, 58 years old, hemafecia with change of stool property for more than 6
months.

Diagnosis: Extranodal marginal zone lymphoma of mucosa-associated lymphoid
tissue, EBER+.
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Case report

Ke Zhenyu/Guo Shuangping

Department of Pathology, Xijing Hospital and School of
Basic Medicine, Air Force Medical University

RPATH

* Male, 58 years old

* hemafecia with change of stool property for more than 6

months

Endoscope

Clinical diagnosis and Generally

* [Clinical diagnosis]:
Lymphoid follicle protuberance at the terminal ileum?
Appendectomy mucosal lesions?

Rectal Cancer ?

[Generally]:
(The terminal ileum) one piece of small gray tissue, size: 0.2 X 0.1 X 0.1 cm.
(The appendicitis orifice) two pieces of small gray tissue, size: 0.3 X 0.2 X 0.1 cm.

(Rectum) Six pieces of small gray tissues, size: 0.6 X 0.5 X 0.2 cm.

The terminal ileum

RPATH

The terminal ileum RPATH
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The terminal ileum

The terminal ileum

The appendicitis orifice

The appendicitis orifice
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The appendicitis orifice

RPATH

The appendicitis orifice

RPATH
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Rectum

RPATH

The appendicitis orifice
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Rectum
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Rectum
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Rectum
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Rectum
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DIFFERENTIAL DIAGNOSIS ?
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Diagnosis Literature review

* The marginal zone lymphoma of EBV reported in the literature

. . usually occurs in the skin, lung, tonsil, parotid gland, soft
Extranodal marginal zone lymphoma of mucosa-associated

lymphoid tissue, EBER + tissue and other parts.

Currently, there are 1 case of stomach and 1 case of small
intestine. However, no reports of rectal EBV+ MALT lymphoma
occurred.

* We first reported the EBV+ MALT lymphoma that occurred in

the rectum.
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Literature review

Lymphoproliferative disorders in Oxford renal transplant
recipients
W D Bates, D W R Gray, M A Dado, R Chetty, K C Gatter, D R Davies, P J Morris

(Che Pl 2003 84 19-440

52/M, Kidney transplant
93 months later occur MALT lymphoma in Small bowel, EBV+

¢ Tiavapiantaton 2004 5 2001-2906
o

Copyright © Blockwell Manbsgaand 2005
dor 10,1111/, 1600.8143 2006 01008 x

Effect of Anti-CD 20 Antibody Rituximab in Patients
with Post-Transplant Lymphoproliferative Disorder
(PTLD)

51/F, Kidney transplant
156.9 months later occur MALT lymphoma in Stomach , EBV+

Literature review

* EBV+ B-cell lymphomas are most often high grade.

* EBV+ B-cell lymphomas occur sporadically, but many show
greater prevalence in the setting of immune deficiency.

* EBV+ low-grade B-cell ymphomas, in particular, EBV+
extranodal marginal zone lymphoma, are rare and almost

exclusively seen in the posttransplant setting.
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Literature review

Am J Surg Pathol 2018;42:1306-1316)
Expanding the Spectrum of EBV-positive Marginal
Zone Lymphomas

A Lesion Associated With Diverse Immunodeficiency Settings

Three cases (cases 3, 4, and == ?_
8) had no underlying risk —
factors other than age, e
with presumed immune
senescence, presenting =
with EBV+ MALT '

lymphoma at ages 69,70, = =
and 86. ¢

Literature review

FIGURE 3. EBV+ MALT lymphoma in a
70-year-old male with no significant
past medical history (case 3).

A, The infiltrate involves the dermis
and subcutaneous tissue with a
perivascular and periadnexal
distribution.

B, The infiltrate is composed of
monocytoid and plasmacytoid cells.
The plasmacytoid cells are positive for
lambda (C) and negative for kappa (D)
light chain. [
E, EBER shows a similar distribution to
lambda.

Am ) Surg Pathol 2018:42:1306-1316]
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* EBVinfection usually has two states:
immunodeficiency or non-immune deficiency

* Our case had no history of immunosuppressive therapy or

prior malignancy, and EBNA2-.

Generally, gastric MALT lymphoma is closely related to Hp, but
rectal MALT does not have a clear cause.
* Whether EBV infection is a causative factor or a concomitant

symptom requires further research.

THANK YOU
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Submitter(s) and Titles (MD or MD PhD): Shaoying Li, MD, Sa Wang, MD,
Sergej Konoplev, MD, and L. Jeffrey Medeiros

Affiliation: MD Anderson Cancer Center

E-mail: sli6@mdanderson.org

Clinical History: The patient is a 40+ year old man with 8-year history of HIV
who presented with enlarged lymph nodes not responsive to antibiotics. A right
inguinal LN FNA core biopsy was performed.

Biopsy Fixation Details: 10% Formalin

Description of Clinical Image if Any: CT scan showed adenopathy above and
below the diaphragm.

Details of Microscopic Findings: The FNA core biopsy showed fragments of
lymphoid tissue with no normal nodal architecture. There was diffuse lymphoid
infiltration with focal geographic necrosis and angioinvasion. The

lymphoma cells were large and pleomorphic, ranging from centroblasts,
immunoblasts, plasmablasts, anaplastic large cells to Reed-Sternberg like cells.
Apoptotic bodies and mitotic bodies were frequent.

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:
The lymphoma cells are:

Positive for: CD20 (small subset), CD22, PAX5 (weak), CD30, CD38 (dim
partial), CD43, CD45 (bright), BCL6 (weak), MUM1, and FMC7

Negative for: CD3, CD5, CD10, CD44, CD138, CD200, BCL2, and Surface light
chains

Ki67 stain showed a high proliferation rate of >90%.

In situ hybridization study for EBV encoded RNA (EBER) showed strong diffuse
stain in all lymphoma cells

Special Stains: None

Cytogenetics: FISH study showed no MYC rearrangement.
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Molecular Analysis: none
Interesting Feature(s) of Submitted Case:

» A unique case of EBV+ DLBCL in a patient with HIV
— Lack of expression of several pan-B cell markers (partially or
totally) in lymphoma cells: likely related to the EBV infection
— Strong expression of EBER in all cells: not common in non-
immunocompromised patients, even in EBV+ DLBCL
— Characteristic morphologic features: necrosis, angioinvasion,
spectrum of the lymphoma cells including centroblasts,
immunoblasts, plasmablasts, anaplastic large cells, and Reed-
Sternberg like cells
» The morphologic and immunophenotypic features pose a diagnostic
challenge

Proposed Diagnosis:

CD30-positive, EBER-positive Diffuse large B cell lymphoma with necrosis and
anaplastic features, non-GCB type

Comments: Although multiple features (listed below) associated with
unfavorable prognosis were present, the patient reached complete remission
(CR) after 6 cycles of R-EPOCH treatment and has been in CR ever since (6
years by the time of this submission). This might be related to the well-controlled
underline disease (HIV).

— Necrosis, anaplastic morphology

— Non-GCB type

— (CD30 and EBER coexpression, which was reported to be a worse

prognostic factor in DLBCL patients
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INFECTIOUS AGENT-ASSOCIATED
LYMPHOID PROLIFERATIONS

EBV+ /CD30+ DLBCL in a HIV Patient

Shaoying Li, MD, Sa Wang, MD, Sergej Konoplev,
MD, and L. Jeffrey Medeiros

Department of Hematopathology
MD Anderson Cancer Center

History
» A 40+ year old man* with 8 year history of HIV

» CBC: WBC 6.1 (6% Lym, CD4:CD8=1:5.5), Hgb
8.8, MCV 82, PIt 70

» He presented with enlarged lymph nodes, not
responsive to antibiotics

» CT scan showed adenopathy above and below
the diaphragm

» Aright inguinal LN biopsy was performed

*Age<45 yrs, exact number not provided due to HIPPA

H&E (10x)

H

7

&E (20x)

Summary of Morphology

» Diffuse lymphoid infiltration with focal
geographic necrosis and angioinvasion

» Lymphoma cells are large and
pleomorphic, ranging from centroblasts,
immunoblasts, plasmablasts, anaplastic
large cells to Reed-Sternberg like cells.

» Frequent apoptotic bodies and mitotic
bodies




Immunhistochemistry & In situ

O30 PEA

Flow Cytometry

CO19+/C05
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Summary of Inmunophenotype

» B markers
— Positive: CD20 (small subset), CD22, PAX5 (weak)
— Negative: CD19, CD79a
» CD30+ (strong diffuse)
» EBER+ (strong diffuse)
» CDA45+ (bright)
» Ki67: >90%
» Others
— Positive: CD38 (dim partial), CD43, BCL6 (weak), MUM1, FMC7

— Negative: CD3, CD5, CD10, CD44, CD138, CD200, BCL2, and
Surface light chains

FISH

» Negative for MYC rearrangement

Final Diagnosis

» CD30-positive, EBER-positive Diffuse large
B cell lymphoma with necrosis and

anaplastic features

» Non-GCB type

Follow Up

» Received R-EPOCH x6 (along with
HAART for HIV) which finished in 2013

» CR until now (6/2019)

» Current CBC/Differential is normal

— Current CD4:CD8=1:2.5




Interesting Points of the Case

» Aunique case of EBV+ DLBCL in a patient with HIV

— Lack of expression of several pan-B cell markers (partially or totally) in lymphoma cells:
likely related to the EBV infection

— Strong expression of EBER in all cells: not common in non-immunocompromised
patients, even in EBV+ DLBCL

— Characteristic morphologic features: necrosis, angioinvasion, spectrum of the
lymphoma cells including centroblasts, immunoblasts, plasmablasts, anaplastic large
cells, and Reed-Sternberg like cells

» The morphologic and immunophenotypic features pose a diagnostic
challenge

» Although multiple features associated with unfavorable prognosis were
present, the patient had a very good prognosis which might be related to
the well controlled underline disease (HIV)

— Necrosis, anaplastic morphology
— Non-GCB type

— CD30 and EBER coexpression, which was reported to be a worse prognostic factor in
DLBCL patients
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Chronic inflammation-related diffuse large B cell lymphoma: case report

Submitter(s) and Titles (MD or MD PhD):
Qingming Jiang Deputy Chief Physician

Affiliation:
Chongging University Affiliated Cancer Hospital & Chongging Cancer Institute & Chongging
Cancer Hospital

E-mail:
jianggm80@126.com

Clinical History:

A 71-year-old male, presented with the right chest pain for more than 1 month, increased
cough, deep inhalation, no obvious fever, night sweats, weight loss and other symptoms.

Past medical history: suffered from tuberculous pleurisy improved after treatment 40 years
ago.

Physical examination: A mass with a diameter of about 4cm was palpated in the 5th-6th rib
area of the right chest wall, with poor mobility and no tenderness. No enlarged lymph nodes
were palpated in bilateral neck, armpit and groin regions.

Complete blood count: RBC 3.59x1012/L, WBC 6.8x109/L, percentage of lymphocytes 12%
(20-50%), percentage of neutrophils 80.90% (40-75%), PLT 242x109/L .Blood LDH: 262.50 U /
L (109-245).

Blood TB-IgG(-), TB-IgM(-).TB-IGRA:56.60 (<14), lymphocyte immunoassay+IFN-y 660.30
(220), Mycobacterium tuberculosis infection judgment: Positive. Blood immune function test:
CD3: 543 x 106/L (955-2860), CD8: 220x106/L (320-1250), CD4: 306x106/L (550-1440).
Blood EBV-DNA: 2.04E+03 copies/ml (< 5.00E+02). HIV antibody/P24 antigen: (-).

Blood BUN and CRE (no abnormality is found): CRE 79.10 pmol/L, BUN 7.68 mmol/L.
Immunoglobulin test: IgG 116.80g/L(7.51-15.60), IgA 2.93g/L(0.82-4.53), IgM 1.45g/L(0.46-
3.04), IgE?1360.001U/m(10.00-165.00), k-LC 115.10g/L(6.29-13.50), A-LC 19.06g/L(3.13-7.23).
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Serum protein electrophoresis: Albumin(a) 48.30% (55.8-66.1), a1 globulin (a1) 1 6.50% (2.9-
4.9), a2 globulin (a2) 10.20% (7.1-11.8), 1 globulin (B1) 5.70% (4.7-7.2), y globulin (y)
22.70%(11.1-18.8), B2 globulin (B2) 1 6.60% (3.2-6.5).

Urinary Bence-Jone protein: Negative

Macroscopic examination: (Right chest wall 5-6 intercostal mass puncture tissue) a pile of
grayish white filamentous tissue, 0.5 x 0.5 x 0.1cm3.

Biopsy Fixation Details: neutral formalin

Description of Clinical Image if Any:

Chest contrast-enhanced CT scan: 1. A low-density mass was visible in the right lower thoracic
cavity with clear boundary, with a range of about 7.3x12.5cm and thick wall. Multiple strips and
nodule calcification foci were visible in the wall. No definite enhancement was found in
contrast-enhanced CT.scan 2. Soft tissue nodule shadow could be seen between the 5th and
6th ribs on the right side, the boundary was unclear, the range was about 4.6x3.5cm, the plain
scan density was not uniform, patchy low density area could be seen in the plain scan, the
enhanced scan had enhancement, and the bone adjacent to the 6th rib was destroyed.

DR: No definite abnormality was found in skull, bilateral femur, tibia and fibula, humerus, ulna
and radius and pelvis.

PET-CT: 1. Right chest wall mass (lymphoma imaging features), partially located in parietal
pleura; The right 5th/6th anterior rib was involved with bone destruction. 2. Encapsulated
pleural effusion with medial subcapsular nodule, increased glucose metabolism, and
lymphoma involvement may be considered. 3. Encapsulated pleural effusion in right thoracic
cavity. 4. Nodules in upper lobe of both lungs and streak-like high density shadow, combined
with medical history, conform to tuberculosis.

Ultrasonography showed that the size and shape of both kidneys were normal, the boundary
between the cortex and medulla was clear, and the renal sinus was not separated.
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Details of Microscopic Findings: Tumor cells are composed of diffuse larger lymphocytes,
mainly composed of central mother/immunoblasts, with pleomorphic features, nuclear round,
single or multiple distinct nucleoli, with plasma cell differentiation. Necrosis and blood vessels
center growth can be seen. Small lymphocytes and tissue cells are interposed between the
tumor cells.

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:

(Immunophenotyping by Immunohistochemistry)

Positive: CD20 partially(+), CD79 a weakly(+), PAX-5(+), CD38 focally(+), CD138 focally(+),
MUM-1(+), CD3(+), CD43 weakly(+), CD45(+), Bob.1 partially(+), x weakly(+), A focally(+),
K >\, CD99(+), Bcl-2 70%(+), C-myc 40%(+), ki-67(+)>90%.

Negative: CD2, CD5, CD7, CD4, CD8, CD45Ro, CD56, CD30, CD15, CD10, Bcl-6, Oct-2,
CD56, EMA, TdT, CD34, CD68(KP1), CD68(PGM1), MPO, CD117, CD123, CD33, CD1a,
CD21, CD23, CyclinD1, SOX11, CK-pan.

Flow Cytology of Bone Marrow: 1. No definite abnormality was found in T lymphocyte, B
lymphocyte and NK cell; 2. Plasma cells accounted for 0.1% of all nucleated cells. No obvious
monoclonal was found. Some cell phenotypes showed reactivity. 3. The proportion of myeloid

cells increased, with cells in the mature stage predominated and immature cells decreased.

In situ hybridization: EBER positive.
Special Stains: Not done.

Cytogenetics: FISH for C-myc/IgH fusion gene (-), Bcl-2/IgH fusion gene (-), Bcl-6 break
gene (-). .

Molecular Analysis: IgH(FR2-JH) monoclonal, Ig x (V x -J x ) monoclonal, IgL polyclonal.

TCRB, TCRy and TCR& polyclonal
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Interesting Feature(s) of Submitted Case: The prototype of chronic inflammation-related
DLBCL (DLBCL associated with chronic inflammation) is pyothorax-associated lymphoma
(PAL). It occurs in the body cavity and narrow space, and is associated with long-term chronic
inflammation and EBV infection. The tumor cells are derived from B lymphocytes from the
germinal center driven by EBV infection. The median age of onset is around 65-70 years old,
male more than female. Patients with a history of chronic pyothorax, often treated with artificial
pneumothorax for tuberculosis, accompanying EBV infection, most of the disease sites are
located in the pleura and adjacent areas. The appearance of the mass is like a solid tumor, the
volume is large, and the soft tissue and ribs of the chest are damaged. In this case, CD20 was
partially deleted, with CD38, CD138, MUM-1 partially expression (plasma cell differentiation),
and abnormal expression of T cell marker CD3, and EBER was positive. Differential diagnosis
includes primary effusion lymphoma, multiple myeloma, extramedullary plasmacytoma,
plasminoblastic lymphoma, simple pyothorax, poorly differentiated carcinoma, and malignant
mesothelioma.The disease is an invasive lymphoma with a poor prognosis, and median
survival time is about 9 months. This case was followed by GDP regimen (gemcitabine +
netabaslatine + dexamethasone) chemotherapy for 3 courses, accompanied by esophageal

cancer, and carries out radiotherapy and chemotherapy, died after 11 months.

Proposed Diagnosis: Diffuse large B-cell ymphoma associated with chronic inflammation,

with plasma cell differentiation and necrosis.

Comments:
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= Clinical History =
e

AT71-year-old male, presented with the right chest pain for more than 1 month, increased cough, deep inhalation, no obvious fever, night sweats,
weight loss and other symptoms.

Past medical history: suffered from tuberculous pleurisy improved after treatment 40 years ago.

Physical examination: A mass with a diameter of about 4cm was palpated in the 5th-6th rib area of the right chest wall, with poor mobility and no
tenderness. No enlarged lymph nodes were palpated in bilateral neck, armpit and groin regions.

Chest contrast-enhanced CT scan: 1. A low-density mass was visible in the right lower thoracic cavity with clear boundary, with a range of about
7.3x12.5cm and thick wall. Multiple strips and nodule calcification foci were visible in the wall. No definite enhancement was found in contrast-
enhanced CT scan. 2. Soft tissue nodule shadow could be seen between the 5th and 6th ribs on the right side, the boundary was unclear, the range was
about 4.6 X 3.5cm, the plain scan density was not uniform, patchy low density area could be seen in the plain scan, the enhanced scan had
enhancement, and the bone adjacent to the 6th rib was destroyed.

DR: No definite abnormality was found in skull, bilateral femur, tibia and fibula, humerus, ulna and radius and pelvis.

PET-CT:

1. Right chest wall mass (lymphoma imaging features), partially located in parietal pleura; The right Sth/6th anterior rib was involved with bone
destruction. 2. Encapsulated pleural effusion with medial subcapsular nodule, increased glucose metabolism, and lymphoma involvement may be
considered. 3. Encapsulated pleural effusion in right thoracic cavity. 4. Nodules in upper lobe of both lungs and streak-like high density shadow
combined with medical history, conform to tuberculosis.

Ultrasonography showed that the size and shape of both kidneys were normeal, the boundary between the cortex and medulla was clear, and the renal
sinus was not separated.

= Clinical history =

Complete blood count: RBC 3.59 X 1012/L, WBC 6.8 109/L, percentage of ymphocytes 129 (20-503), percentage of neutrophils 80.90% (40-
75%), PLT 242X 109/L
Blood LDH: 262,50 U / L (109-245),
Blood TB-1G (-), TB-IgM (-).TB-IGRA: 56.60 (<14), lymphocyte immunoassay+IFN-y 660.30 (>20),
Mycobacterium tuberculosis infection judgment: Positive.
Blood immune function test: CD3: 543 X 106/L (955-2860), CDB: 220 X 106/L (320-1250), CDA: 306 X 106/L (550-1440)
Blood EBV-DNA: 2.04E+03 copies/ml (< 5.00E+02). HIV antibody/P24 antigen: (-).
Blood BUN and CRE (no abnormality is found): CRE 79.10 umol/L , BUN 7.68 mmol/L.
Immunoglobulin test: 19G 116.80¢/L(7.51-15.60), IgA 2.93g/L(0.82-4.53), IgM 1.45g/L(0.46-3.04), IzE1 1360.001U/m(10.00-165.00)
K-LC 115.10g/L(6.29-13.50), 2-LC 19.06g/L(3.13-7.23).

Serum protein electrophoresis:

Albumin(a) 48.30% (55.8-66.1), al globulin (a1) 1 6.50% (2.9-4.9), o2 globulin (42) 10.20% (7.1-11.8), p1 globulin (1) 5.70% (4.7-7.2),

+ globulin (7) 22.70%(11.1-18.8), j2

jobulin (2) 1 6.60% (3.2-65).
Urinary Bence-Jone protein: Negative

Macroscopic examination: (Right chest wall 5-6 intercostal mass puncture tissue) a pile of grayish white filamentous tissue, 0.5 X 0.5 X 0.1cm3,

Right chest wall mass biopsy-HE
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Right chest wall mass biopsy-HE
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Right chest wall mass biopsy-IHC
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Fluorescence in situ hybridization (C-myc, Bcl-2, Bcl-6)

C-myc/igH fusion gene : (-) Bel-2/IgH fusion gene: () Bel-6 break: ()

o) Chongaing University Afliated Cancer Hospital
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Summary

<IHC> positive: CD20 partially(+), CD79a weakly(+), PAX-5(+), CD38 focally(+), CD138 focally(+), MUM-1(+),
CD3(+), CD43 weaKly(+), CDA5(+), Bob.1 partially(+), x weakly(+),  focally(+), k>4, CD99(+)
Bel-2 70%(+), C-myc 40%(+), ki-67(+)>90%
negative: CD2, CD5, CD7, CD4, CD8, CD45Ro, CD56, CD30, CD15, CD10, Bcl-6, Oct-2, CD56, EMA, TdT,
CD34, CD68(KP1), CD68(PGM1), MPO, CD117, CD123, CD33, CD1a, CD21, CD23, CyclinD1,
SOX11, CK-pan.
<Epstein-Barr virus receptor in situ hybridization> : About 80% of cells are positive,
<Bone marrow cytology and bone marrow biopsy>: hypoplastic myelogram
<Flow Cytology of Bone Marrow>: 1. No definite abnormality wes found in T lymphacyte, B lymphocyte and NK cell; 2. Plasma cells
accounted for 0.1% of all nucleated cells. No obvious monoclonal was found. Some cell phenotypes showed reactivity. 3. The
proportion of myeloid cells increased, with cells in the mature stage predominated and immature cells decreased
<BCR & TCR> IgH: FR2-JH (+), Igx: v-Jx(+), IgL(-); TCRB (), TCRy (), TCRS (s

<Fluorescence in situ hybridization> C-myc/igH fusion gene (3, Bel-2/IgH fusion gene (), Bel-6 break gene (3.

& Chongaing University Affiliated Cancer Hospital
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Recommended diagnosis
Chronic inflammation-related diffuse large B cell lymphoma
(Non-GCB), with plasma cell differentiation and necrosis.

[pyothorax-associated lymphoma (PAL)]

& Chongaing Univrsiy Afiiated Cancer Hospital
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Interesting Features of Submitted Case (Chronic inflammation-related DLBCL):

The prototype of chronic inflammation-related DLBCL (DLBCL associated with chronic inflammation) is pyothorax-
associated lymphoma (PAL)

It occurs in the body cavity and narrow space, and is associated with long-term chronic inflammation and EBV infection.
The tumor cells are derived from B lymphocytes from the germinal center driven by EBV infection.

The median age of onset is around 65-70 years old, male more than female.

Patients with a history of chronic pyothorax, often treated with artificial for

EBV infection, most of the disease sites are located in the pleura and adjacent areas.

The appearance of the mass is like a solid tumor, the volume is large, and the soft tissue and ribs of the chest are damaged
In this case, CD20 was partially deleted, with CD38, CD138, MUM-1 partially expression (plasma cell differentiation),
and abnormal expression of T cell marker CD3, and EBER was positive.

Differential diagnosis includes primary effusion lymphoma, multiple myeloma, extramedullary plasmacytoma,
plasminoblastic lymphoma, simple pyothorax, poorly differentiated carcinoma, and malignant mesothelioma.

The disease is an invasive lymphoma with a poor prognosis, and median survival time is about 9 months.

This case was followed by GDP regimen + + for 3 courses,
accompanied by esophageal cancer, and carries out radiotherapy and chemotherapy, died after 11 months.

| Cronging Universiy Afiiated Cancer Hospial
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Submitter(s) and Titles (MD or MD PhD):
Sergej Konoplev, MD, PhD, Beenu Thakral, MD, C. Cameron Yin, MD, PhD,
Shaoying Li, MD, Pei Lin, MD,

Affiliation:
The University of Texas MD Anderson Cancer Center, Houston, Texas, USA

E-mail:
skonople@mdanderson.org

Clinical History:

A 49-year-old African America woman presented in April 2019 with cough, fever,
severe fatigue, and 5 pound weight loss. CBC demonstrated moderate anemia.
Serological tests for HIV, HBV, HCV, and HTLV were negative; CMV test was
positive for IgG. Bone marrow biopsy performed at another institution
demonstrated hypercellular (80%) bone marrow with 32% neoplastic cells
interpreted as blasts, the diagnosis of T lymphoblastic leukemia/lymphoma was
established. The patient received two cycles of HCVAD therapy and was
transferred to our institution for second opinion regarding her refractory disease.
Physical exam revealed a massive hepatosplenomegaly; no lymphadenopathy
and no other abnormalities were detected.

Biopsy Fixation Details:

Bone marrow core biopsy: formalin-fixed, formic acid-decalcified, paraffin
embedded

Clot specimen: formalin fixed, paraffin embedded

Description of Clinical:

CT chest detected poorly defined nodular and ground glass opacities bilaterally.
CT abdomen demonstrated hepatosplenomegaly. The liver was diffusely

enlarged (27 cm in length). The spleen was markedly enlarged (22.8 cm in length)
and showed geographic areas of low attenuation in the periphery suspicious for
splenic infarctions. No enlarged lymph nodes in the abdomen or pelvis were
detected.

Details of Microscopic Findings:

Bone marrow aspirate smear shows numerous (50%) medium-size cells with
open nuclear chromatin, one or two prominent nucleoli, and moderate amount of

“ ‘CSHP/SH Workshop 2019

deep basophilic cytoplasm without granules. Bone marrow core biopsy and clot
specimen shows hypercellular (60-70%) bone marrow with large clusters of
medium-size cells with open nuclear chromatin.

Immunophenotyping by Imnmunohistochemistry and/ or Flow Cytometry:

We performed flow cytometry immunophenotypic studies using bone marrow
aspirate material of the specimen. A distinct population of aberrant NK-cells was
detected. The neoplastic cells account for 49% of all cells analyzed. The
neoplastic cells were positive for CD2, cytoplasmic CD3, CD7 (bright), CD30
(subset dim), CD45 (bright), CD48 (partial), CD56, and CD158b. The neoplastic
cells were negative for CD1a, surface CD3, CD4, CD5, CD8, CD10, CD13+CD33,
CD19, CD25, CD34, CD117, CD123, CD158a, CD158e, TdT, TCR alpha/beta,
TCR gamma/delta, myeloperoxidase, and HLA-DR.

We performed immunohistochemical stains using fixed, paraffin-embedded
tissue of clot specimen. The neoplastic cells were positive for CD3, Granzyme B
(subset), TIA-1, and p53 (strong) and negative for CD30, TCL-1, ALK-1, and TdT.

We performed in-situ hybridization studies for Epstein-Barr virus-encoded small
RNA (EBER) using fixed, paraffin embedded tissue of clot specimen. The
neoplastic cells were strongly positive for EBER.

Special Stains:
Not performed
Cytogenetics:

We performed Fluorescence in-situ hybridization studies using cell culture from
bone marrow aspirate material of the specimen and a LSI KMT2A (MLL) dual
color, breakapart rearrangement probe and a LS| TP53/CEP 17 dual color probe.
200 interphases were analyzed for each probe; the results were within the
normal limits.

Conventional cytogenetic studies are in progress.
Molecular Analysis:

We extracted DNA from bone marrow aspirate material and analyzed it by PCR-
based sequencing using a next generation sequencing platform on genomic DNA
to screen for mutations in the coding sequences of following genes: ANKRD26,
ASXL1, ASXL2, BCOR, BCORL1, BRAF, BRINP3, CALR, CBL, CBLB, CBLC,
CEBPA, CREBBP, CRLF2, CSF3R, CUX1, DDX41, DNMT3A, EED, ELANE,
ETNK1, ETV6, EZH2, FBXW7, FLT3, GATAL, GATA2, GFI1, GNAS, HNRNPK,
HRAS, IDH1, IDH2, IKZF1, IL2RG, IL7R, JAK1, JAK2, JAK3, KDM6A, KIT,
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KMT2A, KRAS, MAP2K1, MPL, NF1, NOTCH1, NPM1, NRAS, PAX5, PHF6,
PIGA, PML, PRPF40B, PTEN, PTPN11, RAD21, RARA, RUNX1, SETBP1, SF1,
SF3AL, SF3B1, SH2B3, SMC1A, SMC3, SRSF2, STAG1, STAG2, STAT3,
STATS5A, STATSB, SUZ12, TERT, TET2, TP53, U2AF1, U2AF2, WT1, ZRSR2.
A missense ¢.587G>C p.R196P TP53 mutation at exon 6 was detected.

Interesting Features of Submitted Case:

The immature/blast-like appearance of neoplastic cells in combination with
cytoplasmic CD3+/surface CD3-/CD4-/CD8- immunophenotype resulted in a
wrong diagnosis at an outside institution. This case illustrates that aggressive
NK-cell leukemia might show a morphological spectrum and is not restricted to
patients of Asian descent.

Proposed Diagnosis:

Aggressive NK-cell leukemia




Aggressive NK-cell leukemia mimicking
(and misdiagnosed as)
T lymphoblastic leukemia/lymphoma

Sergej Konoplev, MD, PhD, Beenu Thakral, MD, C. Cameron
Yin, MD, PhD, Shaoying Li, MD, Pei Lin, MD,

Affiliation: The University of Texas-MD Anderson Cancer
Center, Houston, TX 77030

E-mail: skonople@mdanderson.org

History

¢ A 49-year-old African America woman presented in April 2019

with cough, fever, severe fatigue, and 5 pound weight loss.

* Physical exam revealed a massive hepatosplenomegaly; no

lymphadenopathy and no other abnormalities were detected.
¢ CBC demonstrated moderate anemia.

« Serological tests for HIV, HBV, HCV, and HTLV were negative;

CMV 1gG +.

Bone marrow biopsy performed at another institution
demonstrated hypercellular (80%) bone marrow with 32%

neoplastic cells interpreted as blasts.

* The diagnosis of T lymphoblastic leukemia/lymphoma was

established.

* The patient received two cycles of HCVAD therapy and was

transferred to our institution for second opinion regarding her

refractory disease.

Bone marrow aspirate smear
%W -

5 8, o8

Bone marrow clot

Immunohistochemical stains

* Positive: CD3, Granzyme B (subset), TIA-1, and p53 (strong).

* Negative: CD30, TCL-1, ALK-1, and TdT.




Flow cytometry immunophenotypic studies

Positive: CD2, cytoplasmic CD3, CD7 (bright), CD30 (subset
dim), CD45 (bright), CD48 (partial), CD56, and CD158b.
Negative: The neoplastic cells were negative for CD1a, surface
CD3, CD4, CD5, CD8, CD10, CD13+CD33, CD19, CD25, CD34,
CD117, CD123, CD158a, CD158e, TdT, TCR alpha/beta, TCR

gamma/delta, myeloperoxidase, and HLA-DR.

Flow cytometry demonstrated KIR restriction
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Fluorescence in-situ hybridization studies

¢ KMT2A (MLL) dual color, breakapart probe — normal result

e TP53/CEP 17 dual color probe — normal result
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Missense ¢.587G>C p.R196P TP53 mutation at exon 6 was detected.

Next generation sequencing

Proposed Diagnosis

Aggressive NK-cell leukemia
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Interesting Features of Submitted Case

The immature/blast-like appearance of
neoplastic cells in combination with
cytoplasmic CD3+/surface CD3-/CD4-/CD8-
immunophenotype resulted in misdiagnosis as
T-lymphoblastic leukemia/lymphoma

This case illustrates that aggressive NK-cell
leukemia might show a morphological spectrum

This case also illustrates that aggressive NK-cell
leukemia is not restricted to the patients of
Asian descent
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Submitter(s) and Titles (MD or MD PhD):
Kennosuke Karube, MD PhD

Affiliation:
University of the Ryukyus Graduate School of Medicine

E-mail:
karube@med.u-ryukyu.ac.jp

Clinical History:

A 38-year-old man presented with cervical lymphadenopathy without systemic
symptoms. He had no clinical history of an organ transplantation, HIV or HTLV-1
infection, or an immunosuppressive treatment against autoimmune diseases.
The cervical lymph node biopsy disclosed features of classic Hodgkin lymphoma
(CHL). He underwent combined chemotherapy followed by the achievement of
complete remission. After two months, however, he noticed a re-enlargement of
the cervical mass, and a thorough workup was performed. Colonoscopy detected
multiple ulcers in the cecum and the sigmoid colon. CT and FDG-PET detected
enlarged cervical and axillary lymph nodes and multiple liver masses. Biopsies of
the cecal and the liver lesions were performed.

Biopsy Fixation Details:
10% buffered formalin

Description of Clinical Image if Any:

Colonoscopy: Multiple ulcers were observed in the cecum and the sigmoid colon.
CT: Enlarged cervical and axillar lymph nodes and multiple liver masses were
detected.

Details of Microscopic Findings:

1. Cervical lymph node: Its normal architecture was effaced by the scattered
Hodgkin and Reed-Sternberg (HRS) cells and lacunar cells accompanied with
numerous histiocytes, diffuse fibrotic changes, and a few lymphocytes.

2. Cecum: “HRS-cell like” atypical large cells were scattered with the infiltration
of inflammatory cells, including eosinophils and histiocytes, mainly in the
submucosa.

I I ‘CSHP/SH Workshop 2019

3. Liver: Atypical large lymphoid cells diffusely proliferated with some necrotic
foci.

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:

1. Cervical lymph node: HRS cells were positive for CD30, CD15, PD-L1 and
negative for CD20 and BOB.1. HRS cells were also positive for EBV-encoded
small RNA in situ hybridization (EBER-ISH).

2. Cecum: HRS-like cells were positive for CD30, CD15 and PAX5, and EBER-
ISH, variably positive for CD20, Oct-2 and CD79a, and negative for PD-L1
and BOB.1.

3. Liver: Lymphoma cells were positive for CD30, CD20, BOB.1, Oct-2, and
EBER-ISH and negative for CD15 and PD-L1.

Special Stains:
Not done

Cytogenetics:
Not done

Molecular Analysis:
Clonality analysis: PCR for IGH-FR3 using BIOMED-2 primers showed a
monoclonal peak for each sample. Three lesions were clonally distinct.

Interesting Feature(s) of Submitted Case:

Cases with the histological transition from CHL to B-cell lymphoma including
diffuse large cell lymphoma (DLBCL) or vice versa have been described and
mainly showed clonal relevance between the both histological components. This
indicates that tumor cells of DLBCL and HRS cells share common precursor cells
or transdifferentiate into one another. However, these cases were mostly
negative for EBV. Detailed clonal relationship has not been sufficiently analyzed
in EBV-positive cases.

Clonality analyses revealed that each lesion had a distinct derivation in the
submitted case. There has been only one case report of co-occurrence of EBV-
positive CHL and DLBCL, in which clonality analysis was successfully performed.
Each component was clonally distinct, like the submitted case. These findings
suggest that the histologically and clonally distinct B-cells could simultaneously
proliferate in EBV-associated settings in contrast to EBV-negative cases,
providing a new insight into the pathogenesis of EBV-associated
lymphoproliferative disorders.

'n 'CSHP/SH Workshop 2019

Proposed Diagnosis:

Metachronous and synchronous EBV-associated classic Hodgkin lymphoma,
EBV-positive mucocutaneous ulcer, and EBV-positive DLBCL, with distinct clonal
origins

Comments:
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Co-occurrence of EBV+ CHL and DLBCL with distinct clonal origi

Kennosuke Karube
Dept. Pathol. and Cell Biol. University of the Ryukyus

Case report

38-year old, 138 cm height male.
Previously suspected as epiphyseal dysplasia.

He recognized a cervical lymphadenopathy and the diagnosis
of classic Hodgkin lymphoma (CHL) was made.

After the complete remission of CHL, neck mass re-enlarged
combined with multiple cecal ulcers and liver masses.

There was not any known immunosuppressive state including
post-organ transplantation, HIV or HTLV1 infection, or
immunosuppressive treatment.

Cervical lymph node

Dx:
Classic Hodgkin lymphoma
(CHL), lymphocyte depletion

Cecal ulcer

. CD30 " CD15: - BOB.1! :, EBER
5, ¥ (3 =

: -5 %
-~ -

Dx: EBV-positive
mucocutaneous ulcer
(EBVMCU)

s

CD20 CD79a

PAX5 | Oct-2

Liver mass

Dx: EBV+DLBCL

-
I 1 1

Cecal lesion,
EBVMCU

Liver mass,
DLBCL

Cervical node,
CHL

Lymphoma cells of three lesions are clonally distinct.




CHL + DLBCL

He. Patient Backgreund status Ceoecurrence s Histelegy Clenal sssccintion referarce
1 ®F Post liver transplart Matachronous Polymorphic LPD, CHL Different Nalosnik otal, 1993
Metachronous: CHL and others
2 M Chamaothe: CHL, EBVMCU, DLBCL All diffare Pr
ragy? Synchrorous EBVMOU & DLBGL 1 | et st case
3 58/M No Synchronous CHL. DLBOL Not evalusble Hwang et al.. 2011
4 M AIDS Synchroncus (composite) CHL, DLBCL Not evalusble Guaner et al, 1980
5 m MF Synchronous (comocsitel CHL. DLBCL ot evabisble Mivagaks ot ol 2003
8 s beemeeneihe s Matachronous EBVMEL, CHL Mot svskisble  Moran et al, 2015
(Crohn's desase)
EBV(-)
No. Patier Coacurrance status Histelogy San Clonal sssocistion EBV raferarcs
1 M matachronous TCRBL CHL Siin, Lymgh node identical nepative Brauninger ot al 1839
2 M matachranous MLBL CHL Mediastirum, medastoum iduntical NA Traverse-Glahan ot ol 2005
3 WF metachronous CHL. MLEL Lymgh node, mediastinum Hentical HA Traverse-Glehen et al 2005
4 5F EnOnous CHL DLBCL Suwrach Hentical Pgative Wang ot al 2013
5 AF  synchvonous [composite)  CHL DLBOL Lymgh rode iduntical megative Roserguist ot &l 2004
6 56/M  symchronous (somoo CHL, DLBCL Small intesting identical CHLI+), DLBCL(-) Huang et sl 2000

= Same clone

= Histological

Hypothesis of clonal evolution of EBV+/- LPD

Co-occurrence of EBV negative B-
cell lymphoproliferative disorders

transformation

%DLBCL or PMBL

Co-occurrence of EBV positive B-cell
lymphoproliferative disorders

Present case

* Different clone

* Multiple tumor
development

EBVMCU

G

-j ) EBV-infected B-cell pool
(Multi-clone)

Discussion on the immunosuppressive status

The present case was free from any known
immunosuppressive conditions, except for receiving
chemotherapy.

Epiphyseal dysplasia was suspected previously, and he was
138cm tall.

Schimke immune-osseous dysplasia has been reported as a
rare autosomal recessive disease with skeletal dysplasia and
immune dysfunction.

Some congenital genetic abnormality might have affected on
this case?
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Submitter(s) and Titles (MD or MD PhD):
Lu Sun. Primary LYG of CNS after treatment of CLPPERS.

Affiliation:
Department of Pathology, General Hospital of PLA

E-mail:
738873919@qq.com

Clinical History:

A 17yo young man complained intermittent headache with fever for 14 months,
aggravated 1 month. Subacute onset, gradually worsening, hormone therapy is
effective.

In August 2017, the patient started to get sick after staying up late, with
headache, and lost 50 pounds in one month. After diagnosed CLPPERS in the
provincial hospital, the patient was treated with hormones and was getting well
until April 2018. The patient had a transient left limb weakness, pain in temporal
region and spread to the top of the head, abnormal cerebrospinal fluid, EBV
infection and EBV-associated NK cell hyperplasia. Then there is fever, headache,
epileptic seizures, 1-2 minutes relief. BM+FCM found 50.61% were abnormal
phenotype NK cells. Hematologist considered the diagnosis of "EBV-associated NK
cell LPD, NK cell lymphoma is not excluded." Clinical symptoms got worsening
even in the treatment. In October 2018, the patient was admitted to our hospital
in an emergency department, and the primary central nervous system lymphoma
was suspected.

Biopsy Fixation Details:
FFPE

Description of Clinical Image if Any:

Brain MRI (2017-9-20 local hospital) : The possibility of meningitis.

Brain MRI (2017-9-26 Henan Provincial People's Hospital) : The possibility of
ADEM.

Brain MRI (2018-5-30) There were multiple abnormal signals in the brain stem,
bilateral cerebellar hemisphere, cerebellar vermis and bilateral cerebral
hemisphere white matter areas, and the intracranial pia mater thickening and
obvious enhancement, the cerebral surface vascular enhancement shadow
increased, bilateral cerebellar tonsil squat.

Brain MRI (2018-8-12) : Consider viral encephalitis, no other than others.
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Brain MRI (2018-10-18 our hospital) 1.The possibility of demyelinating lesions,
please combine clinically excluded inflammatory lesions; 2. The position of
cerebellar tonsils is low, considering secondary changes. 3. Bilateral mastoiditis.
Brain MRI (2018-11-12 our hospital)1. The diffuse abnormal signal in the brain
parenchyma and the suspicious enhancement of the pia mater. Compared with
the former film of 2018-10-20, the range of brain parenchymal lesions is slightly
advanced. Combined with the medical history, it is highly likely to consider the
inflammatory lesion caused by low immunity. The possibility of neoplastic lesions
(such as diffuse glioma) cannot be completely ruled out, and biopsy is
recommended. 2. Cervical spinal cord abnormality signal, MRI examination of
cervical spinal cord is recommended. 3. Bilateral mastoiditis.

Details of Microscopic Findings:

(The left caudate nucleus abnormal brain tissue) In a small amount of brain
tissue, lymphocytes and histiocytes proliferated, and they were perivascular,
some of them were vascular destructive changes, and some areas of tumor cells
were diffusely infiltrated, among which there were a few nuclear large-shaped
cells. A picture of nuclear fission can be seen. a few reactive astrocytes were
also seen.

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:
astrocytes : GFAP(+), NeuN(-), Olig-2(kLik+), IDH-1(-), NF(+), MAP-2(-),
Lmyphocytes: TIA-1(if£+), CD68(frE+), CD56(-), CD3(ift+), CD20(5xi&
+), CD10(-), OCT-4(-), Bcl-2(+), Ki-67(+40%), CD30(iffi+), PAX-5(-),
CD23(#ft+), Bcl-6(-), MUM-1(+), CyclinD1(-), CD5(i({t+), C-myc(-),
Granzyme B(/Mil+), CD4(#ifi+), CD8(-), Lambda(-), kappa(+), ALK(-).

Special Stains:
Luxol fast blue (-), Reticulin(partial+), PAS(-), EBER(<+50 /*/HPF).

Cytogenetics:
Molecular Analysis:

Interesting Feature(s) of Submitted Case:
Rare case, especially with the diagnosis of CLIPPERS.
Is there LYG or other type of lymphoma secondly to CLIPPERS?

Proposed Diagnosis:
Primary Lymphomatoid granuloma (grade 2-3) of CNS
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Submitter(s) and Titles (MD or MD PhD):
Lu Sun. Primary LYG of CNS after treatment of CLPPERS.

Affiliation:
Department of Pathology, General Hospital of PLA

E-mail:
738873919@qq.com

Clinical History:

24 years old young woman

Chief Complaint: 16 years of muscle and joint pain, intermittent fever, fatigue for
half a year, syncope 1 time

Diagnosis:

1. Systemic lupus erythematosus involvement of the nervous system;

2. lymphoma;

3. Hemophagocytic syndrome;

The patient had no obvious cause of generalized muscle pain in February 2003.
Clinical diagnosis: systemic lupus erythematosus, juvenile ankylosing spondylitis.
Intermittent treatment.

On February 21, 2019, due to fatigue and fasting, the patient developed sweating,
shortness of breath, syncope once, no convulsions, and the duration was
unknown. After the emergency treatment, she was transferred to the
rheumatology department.

anti-nRNP/Sm antibody +, anti-SSA antibody w+, anti-ribosomal P protein
antibody +, anti-human globulin direct test 3+

Administration of hormones, hydroxychloroquine sulfate to control systemic
lupus erythematosus.

Lumbar puncture in 2019-3-1, 3-8, 3-15, intrathecal injection of 10 mg of
methotrexate injection. CSF: anti-nuclear antibody (ANA) 1:5, chloride 117.9
mmol /L, 1IgG 4.99 mg / dI.

erytheropenia, leukopenia, thrombocytopenia, albumin sustained reduction,
bilirubin, LCD increased, splenomegaly, NK cell activity 14.71%, sCD25 > 44000,

Biopsy Fixation Details:
FFPE

Description of Clinical Image if Any:
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Details of Microscopic Findings:

(Left clavicular mass puncture) The normal structure of lymph nodes is destroyed,
lymphoid tissue hyperplasia, mainly small lymphocytes and histiocytes, with focal
necrosis and neutrophil infiltration, including scattered large cells, like HRS cells
The number of local atypical cells is large.

Immunohistochemistry and/ or Flow Cytometry:

atypical large cells: CD30 (+), CD15 (-), CD20 (consistent strong +), CD19 (-),
PAX-5 (+), PD-L1 (22C3) (+), OCT- 2(+), BOB-1(weak+/-), Ki-67 (hot spot +40%,
non-hot spot +10%), CD3 (-, background T cell +), CD8(-), CD4(-), CD68 (-,
background tissue cells +), CD1a (-), S-100 (-), CD21 (-), PD-1 (-).

Special Stains:
PAS (-), EBER (large cell weak +).
Cytogenetics:

Molecular Analysis:

Interesting Feature(s) of Submitted Case:

B cell ymphoma after treatment of SLE

The differential diagnosis in B cell ymphomas with CD20, CD30, B-cell
transcription factors expression.

Proposed Diagnosis:
EBV+LBCL

Comments:
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CASE SUBMISSION FORM

Submitter(s) and Titles (MD or MD PhD): Jagmohan S. Sidhu, MD?, Steven Gersen, PhD?, Jonathan Kloss, MD*

Affiliation: (1) United Health Services Hospitals, Johnson City, NY, USA. (2) AmeriPath Northeast, Shelton, CT,
USA. (3) Broome Oncology, Binghamton, NY, USA

jagmohansidhu@aol.com

Clinical History: A 67-year-old male was admitted with severe respiratory difficulty, fever, and night sweats to
the intensive care unit. Physical exam revealed bilateral axillary, cervical and inguinal lymphadenopathy. CT
scan of chest and abdomen showed bilateral pulmonary infiltrates and mediastinal lymphadenopathy. He
received intensive care including mechanical ventilation, antibiotics and heavy dose of corticosteroids. A right
groin lymph node excisional biopsy was performed while he was on ventilator. His respiratory symptoms
subsided and lymph nodes significantly decreased in size. After the diagnosis of EBV-positive, non-germinal
center-like, diffuse large B-cell ing in ioil ic T-cell was made, he has
been given 4 cycles of dose-adjusted R-EPOCH so far and he is doing well.

Biopsy Fixation Details: 10% Neutral Buffered Formalin
Description of Clinical Image if Any: None

Details of Microscopic Findings: The following two separate components, which were imperceptibly merging into
each other, were seen:

1. A component of small to medium-sized lymphoid cell infiltrate with clear cytoplasm, high endothelial cell
venules, dendritic reticulum cell networks, benign histiocytes, and many scattered and clustered large cells.

2. A component of large sheets of large lymphoid cells with perithelial pattern and areas of necrosis.

by i istry and/ or Flow Cy! y:

and In situ Hybridization for EBER: Most of the small lymphoid cells with clear cytoplasm
had an immunophenotype of T follicular helper cells (positivity for CD4, ICOS, CXCL13 and PD1), also showed
CD2/CDS5 positivity, and showed CD3/CD7/CD8 negativity. T cells were positive for granzyme A, TIA 1 and
perforin. GATA3 was weakly positive and CD31 was strongly positive in T cells. CD31 stained the endothelial cells
of increased number of blood vessels. CD23 and CD21 highlighted dendritic reticulum cell networks. CD68
highlighted the increased numbers of benign histiocytes admixed with T-cell infiltrate. Large lymphoid cells were
CD20-positive, CD30-positive, MUM-positive, and were negative for BCL2, BCL6, and CD10 with about 95-100%
Ki67 labeling index and 100% positivity for MYC protein. Large cells were also positive for EBER and EBV-LMP1.

Flow Cytometric Analysis: About 20% T cells expressing CD2, CD4 and CD5 and not expressing CD3 and CD7

Special Stains: Not performed

Cytogenetics: Not performed

Molecular Analysis:

Clonality studies: PCR for T-cell receptor gene rearrangement showed both TCR beta and TCR gamma clonality. B-
cell clonality study showed presence of immunoglobulin heavy chain gene rearrangement.

FISH for ive B-cell
lymphoma.

Next Generation Sequencing (128 gene Panel): Pathogenic alterations were seen in DNMT3A (1 mutation), IDH2
(one mutation) and TET2 (two mutations) at 38%, 13%, 18%, and 30% variant allele frequencies. Genomic
alterations of uncertain significance were detected in ABL2 (one mutation) and RHOA (one mutation) at 46% and
16% varaint allele frequencies.

on the diffuse large B-cell No evidence for double or triple hit

Interesting Feature(s) of Submitted Case:

Co-existing EBV-positive diffuse large B-cell lymp and angioii i T-cell (AITL) in the
same lymph node at the time of clinical presentation

Occurrence of the most of the most commonly occurring mutations in AITL in our case, but the mutation in RHOA
gene is different from the commonly described mutation i.e. instead of RHOA G17V mutation (which is the
mutation described in AITL), our case has RHOA G17L mutation. It is possible that RHOA G17L mutation is also
significant.

Proposed Diagnosis: Development of Non-germinal Center-like Diffuse Large B-cell Lymphoma (AITL-DLBCL, non-
GC-like) in Angioimmunoblastic T-cell ymphoma (AITL) in the Same Lymph Node

Comments: None

EBV-Positive, Non-germinal Center-Like, Diffuse Large
B-Cell Lymphoma Developing in Angioimmunoblastic T-
Cell Lymphoma, Presenting in the Same Lymph Node

Jagmohan S. Sidhu, MD!
Steven Gersen, PhD?
Jonathan Kloss, MD?

1. Department of Pathology & Laboratory Medicine, United Health Services Hospitals, Binghamton, NY, USA
2. AmeriPath Northeast, Shelton, CT, USA
3. Broome Oncology, Binghamton, NY, USA
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Clinical Data

+ A 67-year-old male was admitted with severe respiratory difficulty, fever, and night sweats to the
intensive care unit

« Physical exam revealed bilateral axillary, cervical and inguinal lymphadenopathy.

CT scan of chest and abdomen showed bilateral pulmonary infiltrates and mediastinal lymphadenopathy.

+ He received intensive care including mechanical ventilation, antibiotics and heavy dose of corticosteroids.

Aright groin lymph node excisional biopsy was performed while he was on ventilator.

+ His respiratory symptoms subsided and lymph nodes significantly decreased in size.

Gross Description
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Flow Cytometric Analysis

20% T cells expressing CD2, CD4 and CD5 and not
expressing CD3 and CD7

Clonality Studies

PCR for T-cell receptor gene rearrangement
showed both TCR beta and TCR gamma clonality.

FISH on DLBCL Component

IGH/BCL2

DNMT3A and IDH2 mutations are seen in ~30% of AITLs.
B-cell clonality study showed presence of TET2 mutations are seen in ~85% of AITLs and in ~12% of
in heavy chain gene reas DLBCLs.

Next Generation Sequencing
(128-Gene Panel)

Pathogenic aiterations are DETECTED in the DNMTIA, IDH2, and TET2 genes.
GenomIc aIterations of UNCertain SIGNINCANCe are DETECTED In the ABLZ and RHOA genes.
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\ Diagnosis \
Development of Non-germinal Center-like Diffuse Large B-cell Lymphoma

(AITL-DLBCL, non-GC-like) in Angioimmunoblastic T-cell lymphoma (AITL)
in the Same Lymph Node

‘ How big a LBC infiltrate has to be in an AITL to call it a DLBCL transformation?

1. Nobody has clarified it in the literature.

2. Weknow if it is a very large LBC infiltrate with necrosis in an AITL, it is a DLBCL
transformation.

3. Wealso know that if there are only small aggregates of LBCs, it is not a DLBCL transformation.

4. Itis not clear whether multiple big aggregates should be called transformation or not.

5. If there are mutations (e.g. NOTCH1) in a somewhat large DLBCL component that are entirely
different from the mutations in the AITL component, it has to be a DLBCL transformation.

atment: He has been given 4 cycles of dose

‘ Angioimmunoblastic T-Cell Lymphoma (AITL)

+ AITL belongs to the WHO category
of nodal T-cell lymphoma wit!
follicular helpef phenotype.

+ Itis an age-related lymphoma,
presenirig with symptoms of
immune system dysregulation.

+ There is a massive infiltration of Occur at
accessory cells in AITL (Cytokine
and Chemoline Storm cytokines
and chemokines released from TEH-
like tumor cells may recruit B cells
and FDCs (by CXCL13 and CXCR5
network), mast cells, blood vessels
(VEGF by mast cells), and immune
cells into the tumor stromal tissues,
and activate them to further
produce cytokines and chomokines,

his positive circuit of cytokines and
chemokines may exacerbate the
trafficking of these cells into AITL
tissues).

+ Can transform into DLBCL (usually,
but ot always EBV: 30 cases so
far (7 compoite lymphomas)

TABLE 1 Recurrent gene mutations in AITL

and rarely K18N
uncommon in non-AITLs.

Extremely rare in non-AlTLs
(confer the pathologic features of AITL)

490-496.

15
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Genomic Landscape of AITL |

Co-occurring Mutations in RHOA and Epigenetic Regulators \ Whole Tumor, Tumor Cell and B Cell
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Willemsen et al. Blood Cancer Journal. 2018;8:6

Fukumoto K, et al. Cancer Science. 2018;109:490-496.
DOI 10.1038/s41408-017-0047-2

‘ Normal Development and Malignant Transformation of TFH Cells
It remains elusive how TFH cells become malignant. | The most common story
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| Pathogenesis of AITL and DLBCL Transformation | ‘ References

It remains elusive. Multistep and Multilineage Tumorigenesis in AITL
_ Siep and 5C Sorles 1. Willemsen et al. Blood Cancer Journal. 2018;8:6 DO 110.1038/541408-017-0047-2

The most commonly Bone marrow. Lymph node AL tumor ) _
mentioned stories are: B DLBCL can be EBV-positive 2. Hong R et al. Int ] Clin Exp Pathol. 2018;11:5473-5480
- Or negative. 3. Fukumoto K, et al. Cancer Science. 2018;109:490-496.
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Z > 4. Hong R et al. ] Clin Exp Hematopathol. 2017,57:109-119

EBV-infected
5. Lunning MA, Vose JM. Blood. 2017;129:1095-1102

6. Rodriguez-Cortes ] et al. Curr Opin Hematol . 2016 July ; 23(4): 434-43

(these prema
differentiate into T and B cells) &

7. Witalis M et al. JIRT 2016;1:29-36
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Submitter(s) and Titles (MD or MD PhD):
Yunfei Shi MD PhD

Affiliation:

Beijing Cancer Hospital/Peking University Cancer Hospital

E-mail:

Shiyunfei2006@sina.com

Clinical History:

Li XX, 52/Male

Enlargement of bilateral cervical and inguinal lymph node was found from
October , 2012, fever and night sweating were also found. The right cervical
lymph node was thus surgically biopsied for pathology diagnosis.(B1)Right
cervical lymph node biopsy: AITL

Stage Il B: tumor invasion was found in lymph nodes of bilateral nodes including
neck, supraclavicular, axillary mediastinal, abdominal, pelvic and inguinal lymph
nodes, spleen was also invaded.

Teatment:

(1) In 2012-10, CHOP X 6cycle reach PR after evaluation,

(2) In 2013-4, stem cells were collected following mobilization by CHOP

(3) In May 2013, autologous hematopoietic stem cell transplantation pretreated
with BEAM and reach CR, and maintained CR during follow-up.

Recurrence happened in nearly 5 years after autologous transplantation, there
were multiple maculopapules all over the body without itching, swelling and pain.
In May 2018, the skin lesion was biopsied no significant abnormality was seen
(slides not shown).

Symptoms progressed again in 2018-9, including tonsil swelling, pain, dysphagia
Multiple cutaneous nodules of extremities, and decreased number of trilineage
cells in peripheral blood.

(B2) Skin biopsy of left thigh and (B3) bone marrow biopsy was done in 2018-10.
Biopsy Fixation Details:

All specimens were fixed with 10% formalin.

Description of Clinical Image if Any:

After recurrence, PET/CT showed that the affected site of the disease was:
Invasion of multiple lymph nodes around his body; nasopharynx, oropharynx,
tonsils, spleen, multiple skin in the whole body; bilateral lungs and bone marrow

Details of Microscopic Findings:

(B1) Right cervical lymph node biopsy

Most of the lymph node structures were destroyed and the paracortical areas
were obviously enlarged; pleomorphic tumor cells were diffuse infiltration, small
to medium size, clear cytoplasm or light staining, clear nuclear membrane;

w ‘CSHP/SH Workshop 2019

follicular dendritic cells were irregularly proliferated, high endothelial vessels
were significantly proliferated as dendritic growth. Immunoblasts with large size
(large round nuclei and prominent nucleoli) are often seen to be R-S-like.

(B2) Skin biopsy of left thigh

Sheets of atypical lymphocytes can be seen in dermis and subcutaneous tissues.
The cell size is large, with prominent nucleus which is large and round, the
nucleolus is obvious, and most of them resemble immunoblastic cells, and the
mitotic figure can be seen easily. Focal tumor necrosis was seen.

(B3) Bone marrow biopsy

In bone and bone marrow tissues, the ratio of red and yellow pulp is about 1:4.
Multiple small foci of dense cells can be seen. At high magnification, those foci
were filled with mixed cell components, and most of them are lymphoid cells and
histiocyte-like cells. Scattered immunoblastic cells could also be seen.

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:
Immunohistochemistry

(B1) Results for IHC of tumor cells are CD3, CD4, positive. CD8 was partially
expressed. In addition, CD21 markers show irregular proliferation of FDC
meshwork outside the germinal center, immunoblasts B cells in background are
EBER positive.

(B2) Results for IHC of tumor cells are Bcl-2(+),MUM-1(+),PAX-5(Weak +),
CD20(+),CD3(-),CD30(kL:+),CD4(-),CD56(-),CD7(-),CD8(-), GramB(-
).KIB7(90%+),TIA1(-),Bcl-6(-),CD10(-),CXCL13(-): In situ hybridization: EBER1/2
(*)

(B3) Results for IHC of BM proliferating cell foci are CD3(partially+),
CD20(scattered +), CD4(mostly +), CD8(partially +), PAX5(scattered +), In-situ
hybridization for EBER1/2(-)

Special Stains:

Cytogenetics:
Molecular Analysis:

Interesting Feature(s) of Submitted Case:

Here we had described a secondary cutaneous B -cell neoplastic lesion in a
patient with angioimmunoblastic T-cell lymphoma, although this is not so rare,
but the patient has received autologous hematopoietic stem cell transplantation
and maintained CR during follow-up for nearly 3 years. The initial diagnosis were
Bone marrow AITL & secondary skin DLBCL, luckily, after 5 cycles of R-CCOP
treatment, the patient reached CR, with negative results in bone marrow biopsy.

So how to diagnose this relapsed lesion? (1) secondary cutaneous Epstein-Barr

Is ‘CSHF‘/SH Workshop 2019

virus-associated diffuse large B-cell ymphoma? Or else monomorphic PTLD (B-
and T/NK-cell types). And for the BM biopsy, can we call it “BM involved by
AITL?" or just reactive lymphocyte infiltration. WE also suppose whether the
decreased number of trilineage cells in peripheral blood was caused by EBV
infection associated hemophagocytic lymphhistiocytosis in BM or not.

Proposed Diagnosis:

(B1) nodal AITL

(B2) secondary cutaneous Epstein-Barr virus-associated diffuse large B-cell
lymphoma.

(B3) BM was not evidently involved by either DLBCL or AITL. (Does it possible
that EBV associated hemophagocytic lymphohistiocytosis existed?)
Comments:




Secondary cutaneous Epstein-Barr virus-

associated diffuse large B-cell lymphoma.

‘Yunfei Shi MD PhD, Dept. of Pathology,
Peking University Cancer Hospital

B1: Right cervical lymph node biopsy: (2012-10)
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B1: Right cervical lymph node biopsy: (2012-10)
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B1: Right cervical lymph node biopsy: (2012-10)
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B1: Right cervical lymph
node biopsy: (2012-10)




B1: Right cervical lymph
node biopsy: (2012-10)

B1: Right cervical lymph node biopsy:

(2012-10)

B1: Right cervical lymph node biopsy: (2012-10)

(B2)Skin biopsy of left thigh (2018-10 )
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(B2)Skin biopsy of
left thigh (2018-10)




(B2)Skin biopsy of left thigh (2018-10 )
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(B2)Skin biopsy of left thigh (2018-10 )




(B3)BM biopsy(2018-10

(B3)BM biopsy(2018-10 )
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Submitter(s) and Titles (MD or MD PhD):
Genevieve M. Crane MD PhD', Elizabeth Margolskee MD', Susan Mathew PhD', Sarah
Rutherford MD? and Amy Chadburn MD'

Affiliation: Departments of 'Pathology and Laboratory Medicine and *Hematology and
Oncology, Weill Cornell Medicine/New York Presbyterian Hospital, New York, NY,
USA

E-mail: eve945@gmail.com

Clinical History:

A 31-year-old woman with a history of multiple episodes of mononucleosis-like
symptoms and cervical lymphadenopathy developed what she felt to be similar
symptoms. Such episodes had previously been self-limited and prior documentation of
EBV infection had been made. She was treated for possible sinusitis, but symptoms
persisted. An ultrasound of the neck demonstrated bilateral lymphadenopathy with the
largest node being 5.5 cm in size. Serologic studies showed an elevated EBV viral load.
Limited sampling of an accessible node was followed by an excisional biopsy, after
which she was treated with steroids. Lymphadenopathy decreased as did her EBV titers.
However, her cervical lymphadenopathy remained palpable and a PET/CT scan
demonstrated diffuse lymphadenopathy above and below the diaphragm with SUV's
ranging from 20 to 38. However, the patient was reluctant to undergo treatment given the
partial response to steroids and a continued decline in EBV titers. A repeat PET/CT study
three weeks later showed further increase in size of FDG-avid supra- and infra-
diaphragmatic lymph nodes with SUVs up to 52. A biopsy of an FDG-avid mesenteric
node was then performed.

Pertinent laboratory values:

December January February
LDH (nl 118-320 U/L) 258 184 269
EBV (log) 4.36 3.8 311
EBV DNA, quant 23,045 6,088 1,285

EBYV serology panel: positive for IgG against VCA and early antigen, negative for IgM
and anti-EBNA

HIV negative

Biopsy Fixation Details: Bouin’s fixative

Description of Clinical Image if Any: N/A

Details of Microscopic Findings:
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Left level 3 lymph node, core needle biopsy (December 2018): Small pieces of tissue with
extensive necrosis. A small focal area of viable cells is seen which are intermediate to large in
size with large nuclei that show vesicular chromatin and prominent nucleoli. There is a moderate
amount of pink cytoplasm.

Cervical lymph nodes, levels 2, 3, and 4, excisional biopsy: Multiple lymph nodes are received.
Level 2, 3 lymph nodes demonstrate relatively preserved follicular architecture. The
interfollicular areas have increased plasma cells and a heter bus population of ly S
The lymph node sinuses are patent. Occasionally large atypical cells can be seen, oﬂen at lhe
periphery of germinal centers. Focally, these cells are increased in numbers and form loose
clusters. Sheets of cells are not observed. These large atypical lymphoid cells have ample
cytoplasm, irregular nuclei and prominent nucleoli. Focal small areas of necrosis are present.

ph

Mesenteric node, excisional biopsy (February 2019): Sections of lymph node demonstrate an
effaced architecture with large atypical cells that are highly pleomorphic in appearance. Most
have open vesicular nuclei and promincnl nucleoli and rclalivcly abundanl pink cytoplasm. There
are numerous intermixed small lymphocytes and histi d mitotic figures can be
seen along with apoptotic bodies and focal areas of necrosls The process focally extends into
adjacent adipose tissue.

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:

Left level 3 lymph node, core needle biopsy (December 2018): Immunostains for CD20
highlight increased numbers of large B cells which focally form sheets and clusters. Most of the
large B cells are necrotic. CD3 stains scattered small T cells. A subset of the viable atypical B
cells are positive for PAX-5, BCL-2, BCL-6 and MUM-1. MYC stains a subset of the viable
atypical B cells but is limited for interpretation. Ki-67 stains ~30-40% of the atypical cells, also
limited due to viability. The atypical B cells appear negative for: CD5, CD10, CD30 and cyclin
D1. In situ hybridization for EBER stains a subset of the viable atypical cells. By flow cytometry,
the specimen is predominantly comprised of non-viable debris.

Cervical lymph node, excisional biopsy (December 2018): The large atypical cells are positive
for CD20, MUM-1, BCL6, BCL2 and EBER. They are surrounded by numerous CD3 positive T
cells. CD138 highlights interspersed plasma cells which are polytpic. They are negative for
CD10.

Mesenteric node, excisional biopsy (February 2019): The atypical cells are positive for CD20,
BCL-2, BCL-6 and MUM-1. ¢c-Myc is borderline positive, approaching 40% in the atypical cells.
CD3 highlights interspersed small to medium-sized T cells. CD30 is positive in rare cells (~1%).
EBER highlights scattered cells, predominantly small lymphoid cells. EBV LMP-1, CD10 and
P53 are negative.

Flow cytometry: There is a discrete population of kappa-restricted, CD19+, CD20
(bright) B-cells with relatively high forward scatter and side scatter properties and negative for
CD5 and CD10. A background population of forward scatter, side scatter smaller lymphocytes is
also present which includes a polytypic population of B cells. The large atypical cells overall
comprise 21% of total events. Background CD3+ T cells are present without phenotypic
abnormality.
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Special Stains:
Not applicable.

Cytogenetics:

Cytogenetics and FISH findings (cervical lymph node, excisional biopsy, December 2018): A
highly complex female karyotype was observed in 13 of the 20 analyzed metaphase cells. Clonal
abnormalities included deletion of 1q (6 cells), one or two copies of a derivative chromosome 3
with a deletion in 3p and a t(3;14) translocation (13 cells), an isochromosome 6p (2 cells), one or
two copies of 7q with addition of unknown material (11 cells), deletion of 10q (2 cells), a
derivative chromosome 14 either with a t(3;14) translocation (2 cells) or with both t(1;14) and
(3:14) translocations (11 cells), an unbalanced t(1;15) translocation (2 cells), deletion of 16q (4
cells), and addition of unknown material on 21p (6 cells). The remaining 7 cells had a normal
female karyotype. Interphase FISH detected BCLG6 rear in 3% of the eval d nuclei
(non-dividing cells). There was no evidence of IGH-BCL2 gene rearrangement, but a split IGH
signal pattern was found in 3% of the nuclei.

46~48 XX, del(1)(q32q42)[6/13],der(3)del(3)(p23)t(3;14)(q27:q32)[ 13/13],+der(3)del(3)t(3; 14)[2
1(6)(p10)[2/131,add(7)(q22){11/13]+add(7)(22)[6/13],de1(10)(q24)[2/13] der(14)t(3; 14)[2/13],
der(14)(1:14)(q21:p1 1.2)(3;14)[11/13].der(15)t(1;15)(q2 1;p1 1.2)[2/13].del(16)(q22)[4/13],
add(21)(p11.2)[6/13][cp13]/46,XX[7]

nuc ish(BCL6x2)(3'BCL6 sep 5'BCL6x1)[6/200],(IGHx3,BCL2x2)[6/200]

Mesenteric node:

Cytogenetics and FISH Findings (mesenteric lymph node, excisional biopsy, February

2 A highly complex female karyotype with 79 to 84 chromosomes was observed in all 20
analyzed metaphase cells. It was described as a tetraploid karyotype, with loss of chromosomes
(relative to the tetraploidy) specified in the described karyotype (below). Most of the structural
abnormalities were observed in the previous cervical lymph node, including deletion of 1q, a
(3;14) transl ion, a derivative ck 3 with a deletion in 3p and a t(3;14) translocation,
an isochromosome 6p, addition of unknown material on 7q, a derivative chromosome 14 with
both t(1;14) and t(3;14) translocations, and addition of unknown material on 21p. A deletion in 2q
was a newly observed abnormality in this specimen.

Interphase FISH results were consistent with the tetraploid karyotype, showing two
copies of rearranged BCL6 gene due to a t(3;14) translocation (51%), four copies each of MYC
(49%), IGH (50-52%), and BCL2 (52%), with no evidence of MYC, MYC-IGH or IGH-BCL2
gene rearrangement.

79~84<d4n>XXXX.,-1,del(1)(q32q42)x2.-2.del(2)(q13q21)x2.-
3,der(3)del(3)(p23)t(3;14)(427;q32)X2,-5,-6,i(6)(p10),+7,add(7)(q22)x3,-9,-10,-11,-13,-13,-
14,der(14)t(1;14)(q21;p11.2)t(3;14)x2,-15,4+20,-21,

add(21)(p11.2),-22[cp20]

nuc ish(BCL6x3)(3'BCLG sep
5'BCL6x2)[102/200],(MYCx4)[98/200],(D8Z2,MYC,IGH)x4[104/200],
(IGH,BCL2)x4[100/200]
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Molecular Analysis:
A similar IGH monoclonal rearrangement was identified (122-123 bp) in the cervical lymph
nodes specimens (core needle and excisional biopsy) and in the subsequent tetraploid mesenteric
lymph node. Matching clonal peaks were also identified in IGK consistent with these being
clonally-related processes.

Interesting Feature(s) of Submitted Case: EBV lowers the threshold for
lymphomagenesis with EBV-driven lymphomas

Th|s case, together with the advantage of supportive data from a series of biopsies,
cor logical data and molecular and ic findings, provides evidence to
auppon the “hit-and-run” hypothesis for EBV in lymphomagenesis (see comments below).

The initial presentation of this patient was also interesting given the mononucleosis-like
symptoms, which had been severe and recurrent, despite previously documented primary EBV
infection. While this might raise the possibility of an underlying immune deficiency, none had
been documented, immunoglobulin titers were otherwise essentially within normal limits and
HIV testing was negative. Overall, this process appears to be within the spectrum of EBV+
DLBCL, NOS reported in young, immunocompetent patients, which are most often nodal
(Nicolae et al. Blood 2015; 126(7): 863-872.) and are now included in the revised 2017 WHO
monograph.

The morphology of the this case was also interesting given the unusual presentation with
relatively few atypical cells. Nonetheless, the atypical cells were distinctly EBV+ and the same
clone as the subsequently biopsied EBV negative diffuse large B cell lymphoma in the mesentery.

Proposed Diagnosis:
Cervical node: EBV+ diffuse large B cell lymphoma, NOS
Mesenteric node: EBV+ diffuse large B cell lymphoma, NOS with loss of EBV-dependence

Comments: Because of the patient’s prior history of EBV-associated lymphadenopathy and
the atypical features on the cervical lymph node biopsies, a greater range of tissue sampling was
pursued than typically performed in this setting. As a result, we obtained a unique picture of the
evolution of this process between sites and over time with potential proof of the so-called “hit-
and-run” hypothesis. That is, EBV may be required for the initiation of lymphomagenesis;
however, as a result of additional genetic events, EBV may no longer be required as a driver and
be gradually lost in order to evade the immune system (Niller et al. Cancer Lett. 2011;
305(2):200-17). In this case we saw the acquisition of tetraploidy in the tumor cells that no longer
required EBV. In addition, a deletion in 2q was a newly observed abnormality in the mesenteric
specimen. Detailed molecular studies were not performed but would be of interest to identify
acquisition of potential novel driver mutations during the disease progression.

A series of biopsies documenting EBV hit-and-run in this setting are rare, but these processes
may show unique features that allow their identification and may be of potential relevance for
therapy. For example, previous studies have suggested that viral oncoproteins may result in
specific epigenetic signatures that are retained, EBV microRNAs or fragments of the EBV
genome (Niller et al. Cancer Lett. 2011; 305(2):200-17 and Mundo et al. Front Microbiol. 2017;
8:229).

The patient subsequently began therapy with R-CHOP with a plan for 6 cycles. EBV viral load
has become undetectable. A follow-up PET/CT scan is planned after completion of the
chemotherapy regimen.




Cervical lymph node, initial core biopsy, December 2018

Extensive necrosis which was
positive for CD20 along with
viable areas

Both taken with 10x objective

prep morphology
Both taken with 40x objective e

Diagnosis: EBV+Diffuse large B cell ymphoma, NOS ﬁ&

Focal viable area positive for Pax5, Bcl6,
Bcl2, MUM-1 and EBER (shown)
Both taken with 20x objective

Diagnosis: Limited biopsy due to extensive
necrosis, favor EBV+Diffuse large B cell

lymphoma, NOS :“"i': % I‘;“}."
ehE T uIn

Nodal architecture diffusely effaced by large
atypical lymphoid cells
Above taken with 4x objective, 40x at right

Areas with sheets of necrosis again appreciated
Taken with 10x objective

Areas of preserved nodular lymphoid architecture
Taken with 4x objective




Immunostains taken with 20x objective

EBER now negative except in isola hoid cells

J

Diagnosis: EBV+ DLBCL, NOS [ # s
with loss of EBV dependence

* Clonal relation between
these processes shown by
both cytogenetics and
molecular studies

* Compatible with “hit-
and-run” hypothesis

* EBV required for
initiation, but not
maintenance following
accumulation of
additional genetic events ", .';

* (e.g.the lymphoma 3
became tetraploid)

* Immune selection may
drive loss of EBV
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Submitter(s) and Titles (MD or MD PhD):

Akira Satou, MD PhD," Tetsuya Tabata, MD PhD,? Yasuharu Sato, MD PhD,?
Tadashi Yoshino, MD PhD,? Toyonori Tsuzuki, MD PhD," Shigeo Nakamura, MD
PhD,*

Affiliation:

'Department of Surgical Pathology, Aichi Medical University Hospital, Nagakute,
Japan

2Department of Pathology, Okayama University Graduate School of Medicine,
Okayama, Japan

3Division of Pathophysiology, Okayama University Graduate School of Health
Sciences, Okayama, Japan

“Department of Pathology and Laboratory Medicine, Nagoya University Hospital,
Nagoya, Japan

E-mail:
satoakira@aichi-med-u.ac.jp

Clinical History:

A 57-year-old female had been followed up for rheumatoid arthritis (RA) for 25
years. To control the disease, she had taken steroid for 25 years, and
methotrexate and etanercept for 5 months. CT revealed enlargement of
supraclavicular, axillary, mediastinal, paraaortic, and inguinal lymph nodes, and
splenomegaly. Laboratory studies showed elevated level of LDH 734 U/L (normal
120-240 U/L) and sIL-2R 38288 (normal 121-613 U/ml). The patient had an EBV
past-infection pattern in a serum antibody test, and was negative for HTLV-1 or
HIV serum antibody. A biopsy of bone marrow was performed.

Biopsy Fixation Details:
Tissue sample was fixed in 10% formalin.

Details of Microscopic Findings:

The diagnosis was made by biopsy of bone marrow. Bone marrow exhibited
hypercellularity. Intermingled with hematopoietic cells, infiltration of medium-
sized atypical lymphocytes was observed.

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:
Immunohistochemically, atypical lymphocytes were positive for CD3, CD5, CD8,
and TIA-1, but negative for CD4, CD56, and granzyme B. The tumor cells were
infected with EBV assessed by EBER-in situ hybridization.
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Molecular Analysis:
TCRYy rearrangement was detected by PCR analysis.

Interesting Feature(s) of Submitted Case:

After the diagnosis was made, methotrexate and etanercept were immediately
withdrawn. The patient presented with spontaneous regression (CR). The patient
has been followed up for 80 months without relapse of lymphoproliferative
disorder.

Proposed Diagnosis:

Other iatrogenic immunodeficiency-associated lymphoproliferative disorder
(OlIA-LPD), EBV-associated CD8-positive cytotoxic T-cell lymphoproliferative
disorder

Comments:

OIIA-LPDs are mainly B-cell LPD or Hodgkin lymphoma types, whereas T-cell
LPDs and NK/T-cell LPDs are relatively rare. Methotrexate (MTX) is the most
common agent used for OIIA-LPD patients. Previous large studies revealed that
T-LPDs or NK/T-LPDs account for only 4-8% of MTX-associated LPDs.




Submitters and Titles:
Akira Satou, MD PhD," Tetsuya Tabata, MD PhD,? Yasuharu Sato, MD PhD,?
Tadashi Yoshino, MD PhD,2 Toyonori Tsuzuki, MD PhD," Shigeo Nakamura, MD PhD,*

Affiliation:

Department of Surgical Pathology, Aichi Medical University Hospital, Nagakute, Japan
2Department of Pathology, Okayama University Graduate School of Medicine, Okayama,
Japan

3Division of Pathophysiology, Okayama University Graduate School of Health Sciences,
Okayama, Japan

4Department of Pathology and Laboratory Medicine, Nagoya University Hospital, Nagoya,
Japan

Clinical History:

A 57-year-old female had been followed up for rheumatoid arthritis (RA) for 25 years. To
control the disease, she had taken steroid for 25 years, and methotrexate and etanercept
for 5 months. CT led enl of supraclavicular, axillary, mediastinal, paraaortic,
and inguinal lymph nodes, and splenomegaly. A biopsy of bone marrow was performed.

* Lab data:

WBC 14900, Hb 9.9, LDH 734, sIL-2R 38288, CRP 6.75
« Serum test:

HIV(-), HBV(-), HCV(-), HTLV-1(-)




Results of ancillary tests

* Immunohistochemistry and EBER-ISH

CD3(+), CD5(+), CDA(-), CD8(+), CD56(-), TIA-1(+), granzymeB(-),

EBER(+)

» PCR analysis
TCR clonality (-)

* Proposed diagnosis

Other iatrogenic immunodeficiency-associated lymphoproliferative disorder,
EBV-associated CD8-positive cytotoxic T-cell lymphoproliferative disorder
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Submitter(s) and Titles (MD or MD PhD):
Eri Ishikawa-? (MD, PhD), Shigeo Nakamura? (MD, PhD)

Affiliation:

1) Department of Gastroenterology and Hepatology, Nagoya University Graduate
School of Medicine, Nagoya, Japan

2) Department of Pathology and Laboratory Medicine, Nagoya University
Hospital, Nagoya, Japan

E-mail:
erieri-i@med.nagoya-u.ac.jp

Clinical History:

A 60-year-old male who had no previous history. The presenting symptom was
abdominal pain. He received a diagnosis of EBV-positive primary gastric diffuse
large B-cell lymphoma (DLBCL) after biopsy of a gastric mass.

Biopsy Fixation Details:
Biopsy samples were fixed in 10% formalin and embedded in paraffin.

Description of Clinical Image if Any:
Endoscopic image reveals an ulcerated mass in the antrum of the stomach.

Details of Microscopic Findings:
Diffuse lymphoid proliferation of medium to large cells are observed.

Immunophenotyping by Imnmunohistochemistry and/ or Flow Cytometry:
CD3(-), CD20(+), CD5(-), CD10(-), BCL-2(+), BCL-6(-), MUM1(+), MYC(-),
EBER-ISH(+), neoplastic PD-L1(+, 80%)

Special Stains:
Cytogenetics:
Molecular Analysis:

Interesting Feature(s) of Submitted Case:

In our previous study, PD-L1 expression on tumor cells was detected in only one
(0.9%) of 114 patients with primary gastric DLBCL. This rare neoplastic PD-L1-
positive (nPD-L1*) gastric DLBCL harbored EBV on tumor cells. Notably, this
case showed progressive disease after receiving R-CHP chemotherapy despite
in Lugano stage .
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Proposed Diagnosis:
EBV-positive primary gastric diffuse large B-cell lymphoma

Comments:
Considering the aggressive behavior, patients with nPD-L1+ gastric DLBCL may
represent good candidates for anti-PD-1/PD-L1 therapy.




Clinical History Endoscopic image

* 60-year-old male had no previous history.

* Patient had abdominal pain, leading to upper
endoscopy.




EBER-ISH -

Diagnosis

EBV-positive primary gastric diffuse large
B-cell ymphoma, nPD-L1 positive

7 8
. Clinical features of gastric DLBCL
Treatment and Clinical course . "
(Ishikawa E et al. Cancer Medicine 2018)
* No evidence of lymphoma was identified outside the
stomach. (Lugano stage ) « 240 patients with primary gastric DLBCL diagnosed
between 1995 and 2015.
- Patient received 1 cycle of R-CHP and showed progressive
disease.
» 25(10%) cases harbored EBV on tumor cells.
« Patient underwent autologous peripheral blood stem cell ) ) o o
transplantation. « 156 patients received rituximab-containing chemotherapy.
« Patient achieved complete remission and had no relapse at
the last follow-up of 10 months after diagnosis.
9 10
Clinical features of gastric DLBCL Pathological features of gastric DLBCL
(Ishikawa E et al. Cancer Medicine 2018) (Ishikawa E et al. Cancer Medicine 2018)
Total (n=240) EBV-positive (n=25) EBV-negative (n=215)
No. % No. % No. % Total (n=240)  EBV-positive (n=25) EBV-negative (n=215)
Sex (male/female) 136/104 (1.3) 12/13 (0.9) 124/91 (14)  0.39 No. % No. ¢ No. o
Age (y), median (range) 67 (32-89) 69 (37-85) 67 (32-89) 0.90 Immunophenotype
Age >60y 170/240 (71) 18/25 (72) 152/215 (71) 1.00 CD5 7/233 (3) 1/23 (4) 6/210 (3) 0.52
Abdominal pain 39/81 (48) 27 (29) 37/74 (50) 0.43 CD10 58/234 (25) 7/23 (30) 51/211 (24) 0.61
PS24 281239 (12) 2025 (8) 261214 (12) 075 cD20 231/240 (96) 22125 (88) 200/215 (97) 0.055
Perforation 1/230 (0.4) 0/22 (0) 1/208 (0.5) 1.00 cD30 4152 (8) 113 ) 3139 (8) 1.00
B symptoms present 57/239 (24) 9/25 (36) 481214 (22) 0.14
BCL-2 95/212 (45) 12/22 (55) 83/190 (44) 0.37
Lugano stage II2/IIE/V 110/239 (46) 13125 (52) 97/214 (45) 0.76
BCL-6 139/228 (61) 12/23 (52) 127/205 (62) 0.38
Ex. involvement >1 site 61/239 (26) 4125 (16) 57/214 (27) 0.34
Bulky mass (210cm) present  34/240 (14) 3/25 (12) 31/215 (14) 1.00 MUML 1631228 (72) 17123 (74) 146/205 (71) 100
Helicobacter pylori infection  49/72 (68) 5/7 (71) 44165 (68) 1.00 nPD-L1 (25%) 1/128 (0.8) 14 @ 0114 (0) 0109
IPI High-int, High 69/237 (29) 7125 (28) 62/212 (29) 1.00 miPD-L1 (220%) 60/127 (47) 11/13 (85) 49/114 (43) 0.007
Serum LDH >normal 87/237 (37) 11/25 (44) 76/212 (36) 0.53 Non-GCB type 145/231 (63) 16/24 (67) 129/207 (62) 0.82
sIL-2R 21000U/ml 101/211 (48) 9/19 (47) 92/192 (48) 1.00
11 12




Clinical course of gastric DLBCL Survival analysis of gastric DLBCL
(Ishikawa E et al. Cancer Medicine 2018) treated with R-containing chemotherapy
Total (n=240)  EBV-positive(n=25) EBV-negative (n=215) (Ishikawa E et al. Cancer Medicine 2018)
No. % No. No. %
Treatment PFS oS
R-CTx 156/239 (66) 12125 (48) 1441214 (67) 0.075
(n=156) (n=12) (n=144)
100 - _ 100 - _
R-CTx alone 91/156 (58) 8/12 (67) 831144 (58) 0.76 EBV"gDLBCL (n=144) EBV-gDLBCL (n=144)
R-CTx + Radiation 55/156 (35) 3/12 (25) 521144 (36) 054 o7 Lo
R-CT + Surgery 9/156 (6) 012 (0) /144 (6) 1.00 ¢ ] EBV* gDLBCL
Zoso 2 050 (n=12)
R-CT + Surgery + Radiation 1/156 (0.6) 112 (8) 0/144 (0) 0.077 3 EBV*gDLBCL £
E n=12) &
No. of cycles, median (range) 5 (1-8) 35 (2-8) 5(1-8) 022 02 =) =
Therapeutic response (R-CTx) P=0.0043 P=0.0029
00 om
R 143/156 (87) 9/12 (75) 126/144 (88) 021 RN R EE R
Time (months) Time (months)
No.atisk No.atisk
PR/SD/PD 21/156 (13) 312 (25) 18/144 (12) EBV- 13 8 61 42 28 14 10 7 3 1 0 0O EBV- 126 102 88 74 62 44 36 26 14 8 2 0
follow-up duration (median) 60 mo (4-141) 88 mo (83-109) 59 mo (4-141) 0.17 BBV 7 s 4 4 2 3 2 10 000 EBV 5 86 655321000

Interesting Features

« Arare nPD-L1* gastric DLBCL harbored EBV on tumor cells.

* Notable, this case showed aggressive clinical course despite
in Lugano stage I.

« Considering the aggressive behavior, patients with nPD-L1*
gastric DLBCL may represent good candidates for anti-PD-
1/PD-L1 therapy.
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Submitter(s) and Titles (MD or MD PhD): Laila Nomani, M.D and Eric D Hsi,
MD

Affiliation: Cleveland Clinic
E-mail:Laila.nomani@gmail.com

Clinical History:

A 76 y/o male with a history of ulcerative colitis presented in septic shock in the
emergency room. A CT scan revealed a mass in the rectum. Operative findings
showed an extensively necrotic tumor 10 cm above anal verge. Initial clinical
suspicion was for an adenocarcinoma. The lesion was excised transanally.

Biopsy Fixation Details: Formalin fixed.
Description of Clinical Image if Any: N/A

Details of Microscopic Findings:

The histologic sections of the rectal tumor excision show an ulcerated mucosal
mass consisting of a polymorphous infiltrate with underlying soft tissue. There
was extensive necrosis. The viable portions at the base of the lesions showed a
mixture of small lymphocytes, intermediately sized cells, eosinophils, plasma
cells, histiocytes, and scattered large atypical cells with irregular nuclear contours
and prominent nucleoli. The lesion appeared circumscribed by small
lymphocytes.

Immunophenotyping by Inmunohistochemistry:

The large atypical cells were positive for CD30, PAX-5, MUM-1 and BOB-1.
Occasional large cells were weakly positive for CD20, while the majority were
negative. The large cells were negative for Oct-2, CD15 and CD45. The CD3
stain showed small T-lymphocytes underlying the atypical infiltrate.

Special Stains:
An EBER in situ hybridization stain is strongly positive in the large atypical cells.
There are also many positive smaller cells.
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Cytogenetics: N/A
Molecular Analysis: N/A

Interesting Feature(s) of Submitted Case:

This case highlights the classical morphologic features of EBV positive
mucocutaneous ulcer. The presenting feature of a large necrotic mass in an
elderly patient with ulcerative colitis usually raises the clinical suspicion of an
adenocarcinoma. The histologic features clearly point to a lymphoproliferative
disorder and the presence of large atypical CD30+ cells with immunophenotypic
features of Reed-Sternberg cells, suggests the possibility of classic Hodgkin
lymphoma. However, the extranodal site, history of long standing ulcerative
colitis, associated immunosuppression and advanced age are clues which raised
the possibility of an EBV-driven lymphoproliferative disorder. These lesions are
seen in iatrogenically immunosuppressed as well as elderly patients and may
have a self-limited course with removal of immunosuppression.

Proposed Diagnosis: EBV-positive mucocutaneous ulcer

Comments:

The patient’s course was complicated by sepsis and abscess around the rectal
stump, treated with antibiotics. He also suffered deep venous thrombosis of the
upper extremities. He was transferred to a nursing and rehabilitation facility with
plans for 4 weekly doses of rituximab therapy. However, poor performance
status precluded immediate therapy and was lost to follow-up 3 months after
diagnosis.




- s
HE 200x — Large mononuclear cells with irregular nuclear
contours, prominent nucleoli and abundant cytoplasm

Case Submission EBV+ Mucocutaneous Ulcer

Laila Nomani, MD
Eric D. Hsi, MD
Cleveland Clinic

{ %,
HE 200x — Polymorphous infiltrate of large atypical cell
histiocytes and small lymphocytes.

Clinical history

* 76 y/o male with a history of ulcerative colitis and necrotic mass in
the rectum.

* A CT scan revealed a mass in the rectum.

* Operative findings showed an extensively necrotic tumor 10 cm
above anal verge.

* Initial clinical suspicion was for an adenocarcinoma. The lesion was
excised

CD3 40x — Lesion appears circumscribed and small
T cells form a band at the base of the lesion




EBER 40x

Diagnosis

» EBV+ mucocutaneous ulcer

¢ Clinical follow-up:
* The patient’s course was complicated by sepsis and abscess
around the rectal stump, treated with antibiotics.

* He also suffered deep venous thrombosis of the upper
extremities.

* He was transferred to a nursing and rehabilitation facility with
plans for 4 weekly doses of rituximab therapy.

* However, poor performance status precluded immediate therapy
and was lost to follow-up 3 months after diagnosis.
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CD 20 200x - highlights rare large atypical cells and small scattered B cells

Interesting Features

« This case highlights the classical morphologic features of EBV positive
mucocutaneous ulcer.

* The presenting feature of a large necrotic mass in an elderly patient with
ulcerative colitis usually raises the clinical suspicion of an adenocarcinoma.

« The histologic features clearly point to a lymphoproliferative disorder and the
presence of large atypical CD30+ cells with immunophenotypic features of
Reed-Sternberg cells, suggests the possibility of classic Hodgkin lymphoma.

* However, the extranodal site, history of long standing ulcerative colitis,
associated immunosuppression and advanced age are clues which raised the
possibility of an EBV-driven lymphoproliferative disorder.

* These lesions are seen in iatrogenically immunosuppressed as well as elderly

patients and may have a self-limited course with removal of
immunosuppression.
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Submitter(s) and Titles (MD or MD PhD):

Hui Liu MD PhD

Affiliation:

The Affiliated Hospital of Xuzhou Medical University
E-mail:

hliu@xzhmu.edu.cnd

Clinical History:

A 54-year-old woman, who presented with bilateral lymph node enlargement in
neck, axilla and inguinal for two months, was admitted to the Affiliated Hospital of
Xuzhou Medical University in February 2018. The patient showed also multiple
lymphadenopathy in abdominal cavity and retroperitoneum on CT scan. No
evidence of immunodeficiency or transplant history was found. Serum EBV DNA
detection 4.14E+06 copies/ml.

Neck lymph node biopsy was performed, on which a diagnosis of EBV+ LPD was
made, based on polymorphic morphological feature and large number EBER
positive cells. The patient didn’t receive any treatment after diagnosis. No
significant relief of symptoms was observed, and serum EBV status of the
patients was followed up: 1733 copies/ml on May 23, 2018; 32222 copies/ml, on
May 29; and 136657 copies/ml, on May 31; but lower than 1000 copies/ml on
June 25.

Six months after, in July 2018, another biopsy of neck lymph node was
performed, which presented with typical angioimmunoblastic T-cell lymphoma
(AILT) features morphologically and immunohistochemically, with scattered
EBER positive cells.

Biopsy Fixation Details:

The tissue was fixed in 10% neutral formalin for 6~24h before FFPE preparation.

Description of Clinical Image if Any:

N/A
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Details of Microscopic Findings:

Biopsy 15: The architecture of the lymph node was effaced diffusely. Small to
medium-sized lymphocytes and plasmacytic cells diffusely distributed. No
necrosis displayed.

Biopsy 2": the architecture of the lymph node was totally effaced, and displaced
by the expanded paracortex. The neoplastic cells were small to medium-sized,
some large, with clear cytoplasm and atypical nuclear, closely adjacent to HEVs.
Inflammatory cells scattered in the background.

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:
Biopsy 1st:

IHC: CD20focal+, CD19 diffuse+, CD21. CD23 irregular FDC meshwork+
Kappa. Lambda focal+, CD2+,CD3+,CD5+, CD7decrease
CD4+,CD8+,TIA-1focal+,CD30 scattered+, CD10 focal+,Bcl-6-,PD-1
focal+ Ki-67 80%

ISH: EBER diffuse+

Biopsy 2"

IHC: CD20 focal+, CD2+,CD3+,CD5+,CD7 focal+, CD4>CD8,

CD10+,BCL-6+,PD-1+, CD30+, Ki-67 60%

ISH: EBER focal+
Special Stains:
N/A
Cytogenetics:
N/A
Molecular Analysis:
N/A
Interesting Feature(s) of Submitted Case:
As the patient developed into AITL in only half a year, the two biopsies should be
closely related. So is it appropriate to classify the initial one as EBV+LPD? When
developed into AITL, the morphology of the neoplasm was totally changed, and
EBER positive cells decreased dramatically, which is coordinated with serum
EBV-DNA test. So, what roles could EBV play in this process?

Proposed Diagnosis:

EBV+ LPD progress into AITL




Biopsy 15t: The architecture of the lymph node was effaced diffusely. Small to medium-
sized lymphocytes and plasmacytic cells diffusely distributed. No necrosis displayed.

DETAILS OF MICROSCOPIC FINDINGS:

-~

e SN




Biopsy 1st:
CD20

IMMUNOPHENOTYPING BY
IMMUNOHISTOCHEMISTRY:

Ve
On 16/3/2018, EBV DNA:4.14E+06 copies/ml




Biopsy 2": the architecture of the
lymph node was totally effaced,
and displaced by the expanded
paracortex. The neoplastic cells
were small to medium-sized,
some large, with clear cytoplasm
and atypical nuclear, closely
adjacent to HEVs. Inflammatory
cells scattered in the background.

Immunophenotyping by Immunohistochemistry
i 7 : ¢ r

Details of Microscopic
Findings

On June 25, the EBV DNA was lower than 1000 copies/ml

DISCUSSION:

»

PROPOSED DIAGNOSIS:
EBV+ LPD progress into AITL

As the patient developed into AlTL in only half a year, the two
biopsies should be closely related. So is it appropriate to classify the
initial one as EBV+LPD2 When developed into AlTL, the morphology
of the neoplasm was totally changed, and EBER positive cells
decreased dramatically, which is coordinated with serum EBV-DNA
test. So, what roles could EBV play in this process?
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Submitter(s) and Titles (MD or MD PhD): Haiyan Lu, MD; Ph.D, Sindhu,
Shetty, MD; Sarah Ondrejka, DO.

Affiliation: Cleveland Clinic F, lation

E-mail: luh@ccf.org

Clinical History:

The patient is a 66-year-old male with past medical history of a left adrenal
cyst on observation. He presents with increased left-sided abdominal
pressure. Computed tomography scan shows a retroperitoneal mass
measuring 12.9 x 14.2 x 15.8 cm. During exploratory laparectomy surgery
the mass is determined to be unresectable, at least 30 cm in greatest
dimension, and involving pancreas, t loni y and
possible left renal hilus. This is an incisional biopsy of the retroperitoneal
tumor.

Biopsy Fixation Details: 10% formalin

Description of Clinical Image if Any:

Not applicable

Details of Microscopic Findings:

Histologic sections show a diffuse abnormal lymphoid infiltrate composed
of monotonous somewhat epithelioid cells with round nuclei, fine
chromatin, prominent leoli and ional multinucl d forms. The
cells have a moderate amount of cytoplasm.

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:

Immunostains show that these cells are positive for CD20, PAX-5, CD79A,
CDA43, MUM1, MYC, BCL2, and aberrantly positive for CD3 and CD7
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(subset). The cells are negative for AE1/3, S-100, CD45, CD30, BCL6, TDT,
cyclinD1, CD2, CD4, CD8, CD5, CD21, CD10, ALK-1, TIA, CD56, granzyme B,
TCL1A, PD1, betaF1, and TCR-delta. The Ki-67 proliferative index is 80%.
EBER in situ hybridization is strongly positive in all of the neoplastic cells.

Special Stains: Not applicable
Cytogenetics: Not applicable

Molecular Analysis: IGH/IGK and T-cell receptor (TCRB and TCRG) gene
rearrar are pending at the time of this writing.

Interesting Feature(s) of Submitted Case:

The patient presents with an aggressive, diffusely EBV positive B-cell
neoplasm without evidence of immunosuppression other than immune

The pathologic findings are diagnostic of EBV positive
diffuse large B cell ymphoma, not otherwise specified, according to the
WHO 2016 classification. T-cell antigen expression in EBV-positive large
B-cell lymphomas is highly unusual and caused some initial confusion in
this case, since the differential diagnosis of a CD3+/EBV+ tumor includes
extranodal NK/T-cell lymphoma of nasal type. Plasmablastic lymphoma
was excluded on the basis of strong and diffuse CD20 expression and lack
of plasmablastic cytologic features. The combined expression of CD20,
PAXS5, and CD79a allowed classification as a B-cell process.

Proposed Diagnosis:

EBYV positive diffuse large B cell ymphoma, not otherwise specified.

Comments:

T-cell antigen expression in EBV-positive large B-cell lymphomas is highly
unusual. CD3, CD7, and CD43 were checked to ensure that the positive
and negative control tissue stained appropriately. This may be analogous
to the paradox of T-cell marker exp ion that can ionally occur in
EBV-driven plasmablastic lymphomas or rarely in the case of Reed-
Sternberg cells in classic Hodgkin lymphoma.
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Submitter(s) and Titles (MD or MD PhD):
Timothy Clifford Carll, MD

Benjamin Kaumeyer, MD

Shiraz Fidai, MD

Shu-Yuan Xiao, MD

Lindsay Alpert, MD

Sandeep Gurbuxani, MBBS, PhD

Girish Venkataraman, MD

Affiliation:
University of Chicago Medicine
Department of Pathology

E-mail:
timothy.carll@uchospitals.edu
benjamin.kaumeyer@uchospitals.edu

girish.venkataraman@uchospitals.edu

Clinical History:

A 62-year-old man with ulcerative colitis is status-post total colectomy with end-
ileostomy & Hartmann’s pouch 20 years ago. He is on no systemic therapy for
his ulcerative colitis but uses mesalamine and budesonide enemas. He recently
developed increased ostomy output and began to pass blood and mucus per
rectum. He underwent flexible sigmoidoscopy which revealed erythema, friable
mucosa, and inflammatory polyps. Biopsies were taken from multiple sites and
submitted to pathology.

Biopsy Fixation Details:
Specimens were fixed in 10% normal buffered formalin.

Description of Clinical Image if Any:
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n Rectum: uicers Rectum: deep ulcerations

Flexible sigmoidoscopy of Hartmann’s pouch reveals diffuse edema, erythema,
friable mucosa and inflammatory pseudopolyps.

Details of Microscopic Findings:

The specimen contains multiple fragments of submucosal tissue completely
effaced by atypical lymphoid infiltrate. No epithelium is present. The infiltrate is
composed chiefly of medium to large pleomorphic cells with variable morphology;
ranging from plasmablastic to occasionally Hodgkin Reed-Sternberg-like. There
are increased background mitoses, apoptosis, and numerous histiocytes.

Immunophenotyping by Imnmunohistochemistry and/ or Flow Cytometry:
Immunohistochemical staining is performed on paraffinized tissue sections. It
highlights the aberrant cells with CD20, MUM1 (30%), and CD30 (subset). EBER
ISH is positive in these cells. Ki-67 (MIB-1) proliferation index is 30-40%. CD5
and CD10 are negative. Staining for CD3, CD4, CD5, and CD8 also highlight
normal CD4+ preponderant background T-cells.

Special Stains:
Not applicable.

Cytogenetics:
Not applicable.

Molecular Analysis:
Not applicable.

Interesting Feature(s) of Submitted Case:

la 'CSHP/SH Workshop 2019

This case features an EBV+ lymphoid proliferation in an ulcerative colitis patient
most consistent with EBV+ mucocutaneous ulcer. EBV+ mucocutaneous ulcer is
described as usually solitary Gl tract lesions in patients with systemically
impaired immune surveillance. This patient’s Hartmann pouch is involved in a
multifocal fashion. The patient is not on systemic immunosuppression for his
ulcerative colitis, but only receives local/topical treatment.

This lymphoid proliferation exhibits distinctly variable and heterogeneous

morphology including Hodgkin Reed-Sternberg-like cells, with a relatively
consistent immunophenotype that is CD20+, CD30+, and EBER ISH+.

Proposed Diagnosis:
EBV+ mucocutaneous ulcer (EBV-MCU).

Comments:




UChicago
Medicine

Sigmoidoscopy images :

Atypical
lymphoproliferation
in a Hartmann’s
pouch

Timothy Clifford Carll, MD
Benjamin Kaumeyer, MD
Shiraz Fidai, MD

Lindsay Alpert, MD
Shu-Yuan Xiao, MD
Sandeep Gurbuxani, MD
Girish Venkataraman, MD

Clinical history

= The patient is a 62-year-old man with a
longstanding history of ulcerative colitis.

= He underwent total colectomy with
ileostomy and Hartmann’s pouch 20 years
ago.

= He is on no systemic anti-inflammatory
agents (e.g. oral 5-ASA, steroids, TNFa
inhibitors).

= Only topical therapy with mesalamine (5-
ASA) and budesonide enemas.
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Clinical history

= Prior to current encounter, he began
passing increased blood and mucous per
rectum.

= Flexible sigmoidoscopy of rectum and
Hartmann’s pouch demonstrated edema,
erythema, friable mucosa and
inflammatory pseudopolyps.

= Multiple biopsies of the rectum and
Hartmann’s pouch were obtained and
submitted to pathology in 10% NBF.
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Final diagnosis

= EBV+ lymphoid proliferation most
consistent with EBV+
mucocutaneous ulcer.

= Conservative management
(immunosuppression vs observation)
was recommended.

Uchicago
Medicine

Follow-up

= Patient had been discharged with an oral prednisone
regimen for presumed recurrence of ulcerative colitis.

= The patient returned a month later with continued
blood per rectum, increased ostomy output, fevers,
leukocytosis, and severe dehydration.

= He was treated with IV fluids and antibiotics for a
suspected infectious colitis (CMV colitis or C. difficile)
« Stool PCR positive for C. difficile toxin A/B

= Repeat sigmoidoscopy demonstrated deep
ulcerations of the rectum with friable mucosa.

- UChicag
% Medicine

Case resolution

= Fevers, leukocytosis resolved with IV
fluids and antibiotics.

= Clinical team did not suspect a systemic
lymphoproliferative disorder given
absence of lymphadenopathy on CT
imaging.

= Mesalamine and budesonide enemas
were discontinued. The patient is
scheduled to follow up for completion
proctectomy.

Uchicago
Medicine
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Sigmoidoscopy images

Rectum: ulcers Rectum: deep ulcerations
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EBV-Positive Mucocutaneous Ulcer in
Inflammatory Bowel Disease

= EBV-positive mucocutaneous ulcer
(EBVMCVU) is a new clinicopathological
entity (WHO 2016 provisional entity)
occurring in patients with iatrogenic or
age related immunosuppression’.

= Mucosal or cutaneous ulcers with an
outgrowth of EBV positive polymorphic
infiltrate of lymphoid cells often with
Hodgkin like features®.

« Considered clinically indolent; many
cases will resolve spontaneously™®.

EBV-Positive Mucocutaneous Ulcer in
Inflammatory Bowel Disease

= Cases are reported of EBV-positive
mucocutaneous ulcers arising in the
gastrointestinal tract of IBD patients2-.

* Almost .exclusjvele/ associated with
systemic adminisfration of
immunosuppressive drugs to treat IBD
(methotrexate, infliximab, and
azathioprine?).

* One known case of EBV MCU arising in
gastrointestinal tract of a patient without
Systemic immunagsuppression (patient on
oral mesalazine)®.

7 Medicine *
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Interesting features

= Heterogeneous cytomorphology
including plasmablastic and Hodgkin-
like morphology.

= Patient under no systemic
immunosuppression nor oral 5-ASA
agents--entirely topical therapies.

vvvvvvvvvvvvv
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Type 3

HIV- and HHV8-related lymphomas
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Submitter(s) and Titles (MD or MD PhD): Fang Yu (MD., PhD) and Wei Wang (MD., PhD)

Affiliation: Fang Yu (The First Affiliated Hospital of Zhejiang University) and Wei Wang (The
University of Texas MD Anderson Cancer Center)

E-mail: 3311002@zju.edu.cn and wwang13@mdanderson.org

Clinical History: A 61-year-old man presented with several enlarged lymph nodes in the left
axilla, the largest 9 cm. PET-CT scan demonstrated that lymphadenopathy was localized to
the left axilla, and no other lymphadenopathy was identified. The patient had no clinical
symptoms and denied any unintentional weight loss, night sweats or fever. He reported an
enlarged lymph node in the same area 2 years ago, which resolved without intervention. He
had no history of immunodeficiency and serology studies for HIV, HBV and HCV were all
negative.

Biopsy Fixation Details: Formalin fixed paraffin embedded
Description of Clinical Image if Any: N/A

Details of Microscopic Findings: The lymphoma cells predominantly surrounded germinal
centers, occupying and disrupting mantle zones with extension into interfollicular areas. In very
focal areas, lymphoma cells involved germinal centers. Focal sinusoidal infiltration was also
present. At high power, the lymphoma cells were large with a moderate amount of eosinophilic
cytoplasm, round to slightly irregular nuclei and central prominent nucleoli consistent with
plasmablasts and/or immunoblasts. In other areas that were not involved by lymphoma, there
were some morphological features consistent with Castleman disease, including lymphocyte
depleted germinal centers surrounded by concentric rings of small lymphocytes and sclerotic
blood vessels penetrating radially into germinal centers. Vascular proliferation and plasma cell
aggregates were also present in interfollicular areas.

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry: By
immunohistochemistry, neoplastic cells were positive for CD3 (weak), CD20, CD43,
MUM1/IRF4, BCL2 (not shown) and HHV-8. EBER was also positive in the lymphoma cells, as
shown by in-situ hybridization. Aimost all lymphoma cells were positive for Ki-67 (not shown).
CD21 highlighted disrupted follicular dendritic cell networks and a subset of lymphoma cells
was also weakly positive. CD10 and BCL6 (not shown) were negative in lymphoma cells, but
highlighted reactive germinal centers. The neoplastic cells were negative for CD138, IgM,
kappa and lambda light chains. The background plasma cells were small in size and polytypic
by kappa and lambda immunostains.

Special Stains: N/A
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Cytogenetics: N/A

Molecular Analysis: Molecular studies for IGH, TRB and TRG showed no evidence of
monoclonal IGH or T cell receptor gene rearrangements.

Interesting Feature(s) of Submitted Case: Lymphoproliferative disorders (LPD)
characterized by concurrent HHV8 and EBV infection are rare and two entities are included in
the WHO classification: primary effusion lymphoma (PEL) and germinotropic LPD. These two
entities have very different clinicopathological presentations and prognosis. The case we
described here showed concurrent HHV8 and EBV positivity but its clinicopathological features
are not consistent with either PEL or germinotropic LPD. This indicates that HHV8+/ EBV+
LPDs are a spectrum and consist of cases beyond PEL and germinotropic LPD.

Proposed Diagnosis: HHV8+, EBV+ large B-cell lymphoma

Comments: The differential diagnosis for this case includes: 1), solid variant PEL, 2),
germinotropic LPD and 3), HHV8-associated multicentric Castieman disease (MCD) (Table 1).
The distinct clinicopathological features did not fit readily with any of these three categories.

PEL occurs in HIV-positive patients and predominantly involves body cavities with occasional
cases presenting as solid tumors. Rare cases have been described in HIV-negative patients
with similar clinicopathological findings. Morphologically, there is a plasmablast/immunoblast
proliferation with a diffuse pattern in body cavity or extracavitary sites. Immunophenotypically,
lymphoma cells are typically positive for CD138 and negative for pan-B cell markers and
immunoglobulins, although variants of PEL with unusual immonophe-notypical features
(CD138 and IgM+) have been described. The prognosis of PEL patients is dismal. In
comparison, the patient described in this case had no clinical symptoms and HIV status was
negative. He had no history of immunosuppression. Morphologically, the lymphoma cells had a
plasmablastic/im-munoblastic appearance, but with a distinct growth pattern; lymphoma cells
were located around germinal centers, disrupting mantle zones and invading into interfollicular
areas. Background changes consistent with Castleman disease were present, including
hyalinized blood vessels penetrating atrophic germinal centers, polytypic plasma cells and
vascular proliferation in the stroma. Immunophenotypically, this lymphoma was positive for
CD20 and negative for CD138, opposite to that described in primary effusion lymphoma.

Another differential diagnosis is germinotropic LPD, a rare entity described in HIV-negative and
immunocompetent patients. Clinically, these patients present with localized lymphadenopathy
with a good prognosis. The atypical cells have a germinotropic growth pattern and are confined
predominantly to germinal centers. The cells are positive for cytoplasmic immunoglobulin
heavy chain with monotypic light chain. B cell markers including CD20 are negative, as is
CD138. Molecular studies show that the B cells are polyclonal. The patient in this case had a
similar clinical presentation to patients with germinotropic LPD, but with different pathological
features. In contrast to the germinotropic pattern with cells confined to germinal centers, the
lymphoma cells in the current case grew predominantly around germinal centers and only a
focal germinotropism was identified. The interfollicular growth and sinusoidal invasion identified
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in this case are also not characteristic for germinotropic LPD. Moreover, the presence of
morphological features of Castleman disease in the background has not been described in
germinotropic LPD. Other features that are not consistent with germinotropic LPD include the
positive B cell marker CD20 and negative light chain expression.

There are some morphological features of Castleman disease present in the background,
which raises the differential diagnosis of large B cell lymphoma arising in HHV8-positive MCD.
EBV, however, is often negative in those lymphomas, although rare cases positive for EBV
infection have been described previously. In addition, MCD-associated large B cell lymphoma
often occurs in immunosuppressed individuals, especially HIV-positive patients, and presented
with systemic disease with aggressive clinical behavior. These tumors express exclusively IgM
and lambda light chain. All these features are not present in the case we present here.

The characteristic cytomorphology of this case is plasmablasts/immunoblasts. In addition to
the HHV8-positive entities described in Table 1, there are other neoplasms sharing similar
plasmablastic/immunoblastic  morphology. These neoplasms include: 1) DLBCL,
immunoblastic variant; 2) plasmablastic lymphoma; 3) plasmablastic myeloma, and 4) ALK-
positive large B-cell lymphoma. Immunophenotypic analysis is valuable in discriminating
between these entities (Fig 1). Positive pan-B cell markers, such as CD19, CD20 and PAX5
will justify the diagnosis of DLBCL, immunoblastic variant. If pan-B cell markers are negative,
the next step would be to evaluate plasma cell-related markers and other non-lineage
associated hematopoietic markers. The absence of these antigens will raise a possibility of T
cell lymphoma especially ALCL or non-hematopoietic disease such as melanoma. The positive
(even partial) expression will trigger the workup for ALK-1, HHV8 and EBV, and based on their
positivity, cases can be further subclassified into different entities as shown in Fig 1. In addition
to their immunophenotypic differences, the clinical and laboratory features can also offer clues
in differential diagnosis. ALK-positive large B-cell lymphoma occurs more often in younger
patients with no history of immunosuppression and tends to involve lymph nodes, especially in
the cervical areas. In case of negative EBV, the differential diagnosis between plasmablastic
lymphoma and plasmablastic myeloma can be challenging, but the absence of
immunosuppression, the presence of bone involvement and the presence of paraprotein favor
myeloma over lymphoma.
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Table 1: The differential diagnosis of HHVS positive lymphoproliferative disorders Fig 1: The algorithm for differential di is of lympk with pl blastic/i bl
morphology
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Y
Plasmablastic lymphoma
Note: MCD, multicentric Castleman discase; DLBCL, diffuse large B-cell lymphoma; GLD, germinotropic lymphoproliferative
disorder; PEL, primary effusion lymphoma; N/A, not available; PB/IB: plasmablastic/immunoblastic. 4
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Making Cancer History"

Clinical History

1) A61-year-old man presented with several enlarged lymph nodes in the left axilla,
the largest 9 cm.

PET-CT scan demonstrated that lymphadenopathy was localized to the left axilla, and

HHV8+’ EBV+ Large B'Ce" : no other lymphadenopathy was identified.

Lym phoma 3) The patient had no clinical symptoms and denied any unintentional weight loss, night
sweats or fever. He reported an enlarged lymph node in the same area 2 years ago,

which resolved without intervention. He had no history of immunodeficiency and
serology studies for HIV, HBV and HCV were all negative.

4]

i An excisional biopsy was performed
Fang Yu and Wei Wang

Dept. of Hematopathology

The University of Texas MD Anderson Cancer Center

i 3 SN f 11 <Y F fo ) : By
Lymphoma cells form clusters and sheets, surrounding germinal centers with extension Lymphoma cells surround germinal centers, occupy and disrupt mantle zones.
into interfollicular areas.




Lymphoma cells occupy and disrupt mantle zones.

Focal sinusoidal infiltrate is suggested

From left to right: residual germinal center, large lymphoma cells, and reactive small
plasma cells

The plasmablastic/immunoblastic morphology of lymphoma cells

consistent with Castleman disease

In other areas that are not involved by lymphoma, there are some morphological features
consistent with Castleman disease




Lymphoma cells are CD20 positive

Lymphoma cells are CD3 weakly positive

Lymphoma cells are PAX5 negative

Lymphoma cells are MUML1 positive

Lymphoma cells are CD138 negative

Lymphoma cells are IgM negative




Lymphoma cells are HHV8 positive

CD10 immunostain highlights residual germinal center cells whereas lymphoma is negative

Lymphoma cells are EBV positive
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Submitter(s) and Titles (MD or MD PhD):
Jun Wang, MD, Jeremy Deisch, MD

Affiliation:
Loma Linda University Medical Center

E-mail:
jwang@llu.edu

Clinical History:

A 35 year-old Hispanic male presenting with right side blurry vision was found to
have ocular syphilis, who was given penicillin therapy. Subsequent work-up
revealed HIV/AIDS with an HIV load of 136,000 copies/mL and CD4 T cell count
of 97 cells/ml (normal range: 500-1500/ml). He was then put on HAART/cART for
HIV/AIDS. He complained complete right vision loss 3 months later, which was
found due to right-side retinal detachment/acute retinal necrosis by
ophthalmology service. A right retinal biopsy procedure was performed for
pathologic evaluation.

Staging work-up: Physical exam revealed no palpable lymphadenopathy or
organomegaly. Total body PET scan showed no lymphadenopathy, masses, or
organomegaly except increased right ocular uptake activity. Bilateral bone
marrow biopsies were negative for involvement by lymphoma or other
malignancies morphologically and immunophenotypically (immunohistochemistry
and flow cytometry).

Biopsy Fixation Details:

The right retinal biopsy measured approximately 0.2 x 0.1 x 0.1 cm. It was fixed
in 10% neutral buffered formalin, and then embedded in paraffin, sectioned at 3
to 4-mm thickness, and stained with standard hematoxylin-eosin or hematoxylin
counterstain for immunohistochemistry.

Description of Clinical Image if Any:
Head MRI showed retinal thickening/detachment of the right eye with no other
lesions noted.

Details of Microscopic Findings:

Histologic section of the right retinal biopsy showed large polymorphic
mononuclear infiltrate with irregular nuclei with hyperchromatic chromatin,
prominent nucleoli, and small to moderate amount of amphophilic cytoplasm.
Mitotic figures and apoptotic bodies were also seen.

' CSHP/SH Workshop 2019

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:
These pleomorphic mononuclear cells were positive for CD20, PAX5, BCL2, and
MUM1, with a high Ki-67 nuclear proliferative index (~90%), but negative for
CD3, CD5, C10, BCL6 by immunohistochemistry. Immunohistochemical stains
were also negative for HSV | & Il, CMV, and syphilis.

Flow cytometry of cells from CSF showed no monotypic B-cells.

Special Stains:

Steiner was negative for spirochetes, PAS and GMS stains were negative for
fungi, and Gram stain was negative for bacteria.

CSF culture were negative for microorganisms.

Cytogenetics:

Many tumor cell nuclei were positive for EBV demonstrated by EBER in situ
hybridization

No other cytogenetics were performed due to scarcity of the biopsy specimen.

Molecular Analysis:
No IGH/IGK gene rearrangement studies were performed due to scarcity of the
biopsy specimen except a negative CMV in the CSF by PCR analysis.

Interesting Feature(s) of Submitted Case:

This case is a special type of HIV-associated EBV+ lymphoma with an extremely unusual
clinical presentation as single side visual blurring/loss and had been initially considered due
to ocular syphilis. Further work-up demonstrated HIV/AIDS in this patient. The patient
eventually lost his total vision of the right eye despite receiving HAART/CART. A lymphoma
involving only a single side retina is extremely unusual and diagnostically challenging in such
a tiny biopsy as from retina and/or vitrectomy.

Proposed Diagnosis:

EBV+ Primary CNS High-grade B-cell lymphoma, most consistent with diffuse
large B-cell ymphoma, non-germinal center subtype, involving the right retina
Compatible with Lymphoma associated with HIV infection

Comments:

Unusual presentation of sexually transmitted disease such as ocular syphilis in
this case should prompt work up for HIV/AIDS, as well as HIV-associated
lymphoma. Judicious use of appropriate physical exam and subspecialty (e.g.,
ophthalmology) exam, as well as radiological imaging studies and biopsy of any
abnormalities for a timely pathological evaluation are critical to avoid missing the
diagnosis of this aggressive lymphoma and its severe consequence.




EBV+ primary CNS DLBCL involving the right

retina of a 35 year-old male with HIV/AIDS

Jun Wang, MD and Jeremy Deisch, MD
Department of Pathology and Laboratory Medicine
Loma Linda University Medical Center
Loma Linda, CA 92354

Case Presentation

* A 35 year-old male presenting with right side blurry vision in December
2016 was found to have ocular syphilis, s/p penicillin therapy

* Subsequent work-up revealed HIV/AIDS with an HIV load of 136,000
copies/mL and CD4 T cell count of 97 cells/ul (normal range: 500-1500/pl)

* He was then put on HAART/cART for HIV/AIDS

* He complained complete right vision loss in later February 2017, which was
found due to right-side retinal detachment/acute retinal necrosis by
ophthalmology service

* MRI shows retinal thickening/detachment of the right eye (arrow) with no
other lesions noted

 Aright vitrectomy/retinal biopsy procedure was performed

MRI shows retinal thickening/detachment of the right eye (arrow) with no other lesions noted

The right retinal biopsy shows a heavy diffuse mononuclear infiltrate (H&E, 20x)

\
-U'a H&E, 400X




Additional Immunohistochemical and
Histochemial Studies

* CD3-/CD5- by IHC

* CD10-/Bcl-6- by IHC

* Bcl-24/MUM1 by IHC

* HSV 1&2 and CMV negative by IHC

* Syphilis negative by IHC

* PAS/GMS/Steiner negative for fungi or spirochetes
* Gram stain negative for bacteria

7 8
Staging Work-up Proposed Diagnosis
* Physical exam: No palpable lymphadenopathy or organomegaly * EBV+ Primary CNS High-grade B-cell ymphoma, most consistent with
« CSF culture negative; CMV negative by PCR diffuse large B-cell ymphoma, non-germinal center subtype
« CSF flow cytometry negative for lymphoma * Compatible with Lymphoma associated with HIV infection
« Total body PET scan: No lymphadenopathy, mass(s) or organomegaly
except increased right ocular uptake activity
« Bilateral bone marrow biopsies: Negative for lymphoma by
morphology, immunohistochemistry, and flow cytometry
9 10
Interesting Feature(s) of Submitted Case Conclusion
* This case is a special type of HIV-associated EBV+ lymphoma with an * Unusual presentation of sexually transmitted disease such as ocular
extremely unusual clinical presentation as single side visual syphilis in this case should prompt work up for HIV/AIDS, as well as
blurring/loss and had been initially considered due to ocular syphilis HIV-associated lymphoma
* Further work-up demonstrated HIV/AIDS in this patient « Judicious use of appropriate physical exam and subspecialty (e.g.,
* The patient eventually lost his total vision of the right eye despite ophthalmology) exam, as well as radiological imaging studies and
receiving HAART/cART biopsy of any abnormalities for a timely pathological evaluation are
X X . . . critical to avoid missing the diagnosis of this aggressive lymphoma
<A Iym_phoma'lnvolvmg onIy_a s!ngle»5|ded_ retina is extremely u_nusual and its severe consequence
and diagnostically challenging in such a tiny biopsy as from retina
and/or vitrectomy
11 12
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Kirill Lyapichev, MD and Sanam Loghavi, MD
Affiliation:

Department of Hematopathology

MD Anderson Cancer Center

Houston, TX, USA

E-mail:

klyapichev@mdanderson.or
SLoghavi@mdanderson.or

Clinical History:

A 73 year-old woman presented with shortness of breath and was found to have
bilateral pleural effusions. She was being treated with rituximab for marginal zone
B-cell lymphoma involving the bone marrow diagnosed 3 months prior to
presentation. Subsequent thoracentesis was performed and the pleural fluid was
submitted for cytological evaluation and flow cytometric immunophenotyping.
Biopsy Fixation Details:

N/A

Description of Clinical Image if Any:

N/A

Details of Microscopic Findings:

Cytological evaluation the pleural fluid revealed an atypical lymphoid population
comprised of intermediate and large sized cells with eccentrically placed nuclei,
multiple prominent nucleoli and scant to moderate amounts of basophilic
cytoplasm. Initial evaluation of the cytology material was concerning for large-cell
transformation of the patient’s previously diagnosed marginal zone B cell

lymphoma.

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:
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The flow cytometric studies performed on the pleural fluid showed a large
population of aberrant cells, positive for CD30 and CD38 expression with partial
dim expression CD138 and CD7. These cells were negative for B-cell lineage
markers including CD19, CD20, CD22, CD79a as well as T-cell lineage markers
including CD2, CD3, CD4, CD5, and CD8. There was no expression of CD16,
CD25, CD26, CD52, CD56, CD57, CD94, TCR-AB, TCR-GD, CD56 or CD117.

Due to the morphologic features and ambiguous immunophenotype additional
immunohistochemical studies were performed on the cell block material. The
neoplastic cells were positive for CD30 and a subset were positive for CD138.
There was no expression of kappa or lambda light chains. The neoplastic cells
were uniformly and diffusely positive for HHV8 and negative for EBV by in situ
hybridization.

Special Stains:

N/A

Cytogenetics:

Fluorescence in situ hybridization (FISH) was negative for BCL2 rearrangement

Molecular Analysis:
N/A

Interesting Feature(s) of Submitted Case:

The previous history of low grade B cell ymphoma was a confounding factor and
raised the possibility of large cell transformation of the patient’s previously
diagnosed marginal zone lymphoma. Given the unusual immunophenotype a
diagnosis of B cell ymphoma seemed less likely and other possibilities were
considered. Detection of HHV8 antigen and the clinical presentation of bilateral
pleural effusion were helpful in establishing the correct diagnosis of primary
effusion lymphoma.

Proposed Diagnosis:

Primary effusion lymphoma (HHV8 positive)

Comments:

A diagnosis of primary effusion lymphoma should be considered in a patient
presenting with effusions in which the neoplastic cells lack expression of lineage

defining markers. Assessment for HHV8 should be performed as these findings
will help establish a correct diagnosis. Availability of fresh material for detailed
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immunophenotyping by flow cytometry was also very helpful in the work up of
this complicated case.




Primary effusion lymphoma

Kirill Lyapichev, MD and Sanam Loghavi, MD
Department of Hematopathology
MD Anderson Cancer Center
Houston, TX

Clinical history

A 73 year-old woman presented with shortness of breath and
was found to have bilateral pleural effusions.

She was being treated with rituximab for marginal zone B-cell
lymphoma involving the bone marrow diagnosed 3 months
prior to presentation.

Thoracentesis revealed an atypical lymphoid population
comprised of intermediate and large sized cells with
eccentrically placed nuclei, multiple prominent nucleoli and
scant to moderate amounts of basophilic cytoplasm.

— Initial evaluation of the cytology material was concerning for
large-cell transformation of the patient’s previously diagnosed
marginal zone B cell lymphoma

A representative portion of the fine needle aspirate sample
was sent for flow cytometric immunophenotyping.

Cytology (diff quik, 400X)

Flow cytometry

These CD19-negative B-cells showed expression
of CD45 (dim), CD30 (partial), and CD44. (black
arrows)

CD44 APC-A
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* Given the unusual immunophenotype a diagnosis
of B cell ymphoma seemed less likely at this
point and other possibilities were considered.

* No other lineage defining markers were
expressed.

* The presence of CD30 expression and the
plasmablastic morphologic features together with
the clinical presentation with effusions raised the
possibility of primary effusion lymphoma

IHC for anti-HHV8 was performed on the cell
block sample

Cytology (ceII block 400X)

A. Hematoxylin and eosin stain of the cell block reveals large, atypical lymphoid
cells; Small and large atypical lymphoid cells are highlighted by CD30 (B), HHV8

(LANA-1) (C), and CD138 (focally) (D).
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Diagnosis

Primary effusion lymphoma
(HHV8 positive)

Primary effusion lymphoma (PEL)

Primary effusion lymphoma (PEL) is a large B-cell
neoplasm usually presenting as serous effusions
without detectable tumor masses.

It is universally associated with the human
herpesvirus 8 (HHVS8).

It usually occurs in the setting of
immunodeficiency.

* Some patients with PEL secondarily develop solid
tumors in adjacent structures such as the pleura.

WHO 2017

Flow cytometry and
immunohistochemistry
POSITIVE: CD45, HLA-DR, CD30, CD38, VS38c, CD138,

EMA, HHVS (LANA-8)

¢ NEGATIVE: pan- B-cell markers (CD19, CD20, and
CD79a), surface and cytoplasmic Ig, and BCL6.

¢ PEL usually negative for T/NK-cell antigens, although
aberrant expression of T-cell markers may occur.

« Usually positive for EBV by in situ hybridization for EBV-
encoded small RNA (EBER), but negative for EBV by
LMP1.

* EBV-negative PEL is common in elderly HIV-negative
patients from HHV8-endemic regions (Mediterranean).

Dupin N, FisherC, Kellam P, et. al. Distribution of human herpesvirus-8 latently infected cells in Kaposi's sarcoma,
multicentric Castleman's disease, and primary effusion lymphoma. Proc Natl Acad Sci USA. 96:4546-51.

Differential Diagnosis

Most common cavities involved by PEL: pleural,
pericardial, and peritoneal.

Must to remember that PEL can involve the unusual
cavities, such as an artificial cavity related to the capsule
of a breast implant.

The breast implant-associated anaplastic large cell
lymphoma (BI-ALCL) is positive for CD30 and negative for
common B cell marker (CD19, CD20). To distinguish these
two neoplasms T cell markers and HHV-8
immunohistochemical study should be performed where
BI-ALCL will have aberrant T cell immunophenotype and
negative for HHV-8 by immunohistochemistry.

Said JW, Tasaka T, Takeuchi S, et al. Primary effusion lymphoma in women: report of two cases of Kaposi's sarcoma herpes
virus-associated effusion-based lymphoma in human immunodeficiency virus-negative women. Blood. 88:3124-8.
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Primary effusion lymphoma (PEL)

* The prognosis is very unfavorable
* Median survival is < 6 months.

* Rare cases have responded to chemotherapy
and/or immune modulation

Ghosh SK, Wood C, Boise LH, et al. Potentiation of TRAIL-induced apoptosis in primary effusion lymphoma through
azidothymidine-mediated inhibition of NF-kappa B. Blood. 101 :2321-7.

Brief Communications

The Utility of Multiparametric Flow Cytometry
in the Detection of Primary Effusion
Lymphoma (PEL)

ac Martin,' Itziar Carmor
ado," Luls Garcia-Alonso,

Jacobo Gal
Espera

Rodriguez-Barbero,”
nio Garcia-Vela ©'

The authors described a case of PEL in a 88 year-old HIV-negative female with right-sided
pleural effusion without significant lymphadenopathies or other effusions.

The cytological study of the pleural fluid revealed a dense proliferation of large plasmablastic
cells.

A six-color multiparametric flow cytometry immunophenotyping study revealed 45% of large
in size and high cellular complexity cells positive for CD45 (dim), CD38, CD138, CD30 and
HLA-DR; and negative for CD19, CD20, cytoplasmatic CD79a, surface and cytoplasmic light
chains Kappa and Lambda, CD3, CD4, CD5, CD7, CD8, CD28, CD56, CD81, and CD117.

In situ hybridization for EBV-encoded small RNA was negative and immunohistochemistry for
Kaposi sarcoma herpesvirus (HHV8) confirmed the diagnosis of PEL.

These results confirmed that flow cytometry bring useful data in the diagnosis of large-cell
lymphomas involving body cavities.

11

The utility in the d of pr lymphoma (PEL). Galan J., Martin |, et. al. Cytometry B Clin
Cytom. 2018 Apr 18. doi: 10.1002/cyto.b 21637.



Summary

PEL is associated with a proliferation of large B-cells
which are positive for HHV8, CD45 (dim), CD30, CD38,
and CD138 and negative for B cell markers (CD19,
CD20, and CD79a).

Although PEL is very rare lymphoma, it is important to
rule it out in the patients with pleural, pericardial,
peritoneal, and artificial (breast implant capsule)
cavities’ effusions by sending sample for cytological
and flow cytometrical examination.

Due to lack of mass lesion, cytology and flow
cytometry is essential for PEL diagnosis.

Be cautious when diagnosing PEL, other HHVS8 positive
lymphomas should be ruled out.
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Submitter(s) and Titles (MD or MD PhD):
Josean Ramos, MD; Fernando A. Ocampo, MD, Nicholas Ward, MD

Affiliation:
Rush University Medical Center, Chicago, IL

E-mail:
Nicholas_d_ward@rush.edu

Clinical History:

This is a 29-year-old African American male, with past medical history of sickle
cell trait who presented on Dec 2018 with symptoms of weakness, fatigue and
fever for 3 weeks. Physical examination was remarkable for left axillary
lymphadenopathy and labs showed anemia (Hgb 6.5 g/dL), leukocytosis (11.78
K/Mcl) and thrombocytopenia (PIt 49 K/Mcl). Given these findings a bone marrow
biopsy was performed, which showed evidence of focal active hemophagocytosis,
and axillary lymph node excision which revealed nodular lymphocyte
predominant Hodgkin lymphoma with concurrent Kaposi sarcoma. Further lab
studies for HIV were consistently negative. The patient underwent 2 cycles of R-
CHOP and presented again with fevers and advancement of lymphadenopathy.
The patient underwent repeat lymph node biopsy from the occipital region which
revealed an EBV+ and HHV-8+ B-lineage lymphoma with plasmablastic
morphology, most consistent with primary effusion lymphoma, extracavitary (solid
variant). The patient was then subsequently treated with DA-EPOCH with
consideration for possible autologous stem cell transplantation.

Given the unique pathologic findings the patient was referred to immunology
which found no history of recurrent infections with a recommendation for an
immunodeficiency profile, but given the ongoing chemotherapy testing is
currently deferred.

Biopsy Fixation Details:
All specimens were fixed on 10% buffered formalin.

Description of Clinical Image if Any:

Details of Microscopic Findings:

SPECIMEN #1 (Lymph node, left axillary): The lymph node is effaced by a
vaguely nodular infiltrate of scattered large, frankly malignant lymphoid cells in a
background of predominately small mature appearing T-cells. The abnormal
large lymphoid cells contain large and irregular nuclei with vesicular chromatin,
one or more variably prominent nucleoli, and scant to moderate amounts of
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cytoplasm, and are morphologically consistent with "popcorn” cells. The pattern
of involvement is predominately T-cell rich nodular with some areas revealing a
diffuse T-cell rich B-cell lymphoma-like pattern. In addition, a distinct moderately
cellular spindle cell proliferation organized into interlacing fascicles with scattered
slit-like vascular spaces is seen. The nuclei are enlarged and moderately
pleomorphic, with vesicular chromatin.

SPECIMEN #2 (Lymph node, occipital): There is lymph node architecture
effacement by a diffuse population of large cells neoplastic cells that have
plasmablastic morphology, showing round to oval-shaped nuclei, speckled
chromatin, and moderate amphophilic cytoplasm with occasional paranuclear
hofs, also evident on the touch preps.

Immunophenotyping by Imnmunohistochemistry and/ or Flow Cytometry:
SPECIMEN #1 (Lymph node, left axillary): Malignant large cells express CD20,
PAX-5, CD79a, EMA and MUM-1 and negative for CD30, CD15 and CD10.
CD21 highlights no follicular dendritic meshworks in these areas. CD57-positive
small lymphocytes are markedly increased.CD3 highlights numerous T-cells.
Immunohistochemical stains on this spindle cell proliferation reveal SMA(weak+),
CD31 and HHV8 positivity.

Flow cytometry (performed at outside institution): Elevated CD4 to CD8 T-cell
ratio. No phenotypic evidence of non-Hodgkin lymphoma.

SPECIMEN #2 (Lymph node, occipital): Neoplastic cells are positive for MUM-1,
EBER, c-myc (about 50% positive), and they show lambda restriction by ISH.
About 20% are moderately to strongly positive for CD30. Kappa ISH highlights
background polytypic plasma cells. CD3 highlights many background T-cells. Ki-
67 shows a proliferation index of about 90% in the neoplastic cells. CD20, CD10,
and Bcl-6 are negative, Bcl-2 stain is weak to negative in the neoplastic
population.

Flow cytometry study performed on the lymph node tissue showed about 11% of
the total gated cells to be bright CD38 (+), dim CD45 intermediate side scatter
cells that are CD138 (-), CD19 (-), CD56 (-), and CD117 (-) abnormal lymphoid
cells that show surface and cytoplasmic lambda light chain restriction. Normal B
cells are absent.

Special Stains:
N/A

Cytogenetics:
SPECIMEN #2 (Lymph node, occipital): No evidence of MYC rearrangement by
FISH analysis.

Molecular Analysis:
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N/A

Interesting Feature(s) of Submitted Case:

This case shows a synchronous diagnosis of three malignancies: Nodular
lymphocyte-predominant Hodgkin lymphoma with Kaposi sarcoma in the same
lymph node, and primary effusion lymphoma in a separate lymph node. Two of
these malignancies are found most commonly on HIV-positive patients, and in
this case the patient tested negative for HIV on multiple occasions. The rare
occurrences of these tumors added to the unusual locations and with no
apparent immunodeficiency, make this a very interesting case.

Proposed Diagnosis:
Nodular lymphocyte-predominant Hodgkin lymphoma with concurrent Kaposi
sarcoma. Primary effusion lymphoma, extracavitary (solid variant).

Comments:
N/A
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Fernando A. Ocampo Diagnosis: Nodular lymphocyte-
Nicholas D. Ward . .
predominant Hodgkin lymphoma
e B and Kaposi sarcoma
2

LYMPH NODE, LEFT AXILLARY, EXCISION:




Kl

e
Pg‘:’

5

-

a

» -
B
e

LN

Specimen #2

Diagnosis: EBV(+) and HHV-8(+) B cell
lineage lymphoma with plasmablastic
morphology, most consistent with
primary effusion lymphoma
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CASE SUBMISSION FORM

Submitter(s) and Titles (MD or MD PhD):
Amandeep Kaur MD, MBBS'; Dr. Wei Liu MD, PhD?, Megan McNerney, MD
PhD?, Girish Venkataraman MD, MBBS?

Affiliation:
1- University of Chicago at NorthShore, 2- University of Chicago 3- UnityPoint
Health- Methodist Hospital

E-mail:
amanprince88@gmail.com

Clinical History:

A 62-year-old gentleman presented with facial swelling and pressure for a few
months. He is reportedly HIV positive and has been on antiviral medication.
Reportedly, CT scan showed cervical, axillary and mediastinal lymphadenopathy,
largest lymph node measuring 2.4 x 2.7 cm. A neck lymph node was biopsied
with a concern for a reactive process versus lymphoma.

Biopsy Fixation Details:
10% neutral buffered formalin

Description of Clinical Image if Any:

Details of Microscopic Findings:

Sections demonstrated distortion of the lymph node architecture by multiple foci
of subcapsular and sinusoidal involvement by large pleomorphic anaplastic
lymphoid cells with abundant basophilic cytoplasm. In addition, there was
evidence of variable follicular regression and reactive follicular hyperplasia in the
adjoining lymphoid tissue.

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:
Immunohistochemical stains including CD20, CD3, CD15, S100, CD2, CD30,
CD56, TIA 1, BCL-6, CD138, CD21, ALK1, Pax-5, CD45, EMA, CD79a, CD10,
CD5, CD7, CD43, CD4, CD8), Oct-2, IgG, IgM, kappa, lambda, CD30, Mum1
and HHV8/KSHV/LANA) were examined. The large neoplastic cells were positive
for CD3, Mum1, IgM, EBER and HHV8 and negative for all B-cell markers
including CD20, Pax-5, CD79a, Oct-2), plasmacytic markers (CD138, kappa,
lambda) and all other markers listed above. Although there was no definite
lineage-defining marker, the positivity for both HHV8 and EBV as well as
expression of Mum1 and IgM in the setting of HIV supported the above rendered
diagnosis. Although the predominant sinusoidal involvement was also unusual
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but has been described in rare instances. The lack of both light chain expression
in the neoplastic cells was notable and is likely related to down regulation of light
chain production by the EBV coinfection.

Special Stains:

Cytogenetics:

Molecular Analysis:
For B- and T-cell clonality in process.

Interesting Feature(s) of Submitted Case:

= Nodal involvement of Primary effusion lymphoma (PEL) is rare with
approximately 50 reported cases in literature.

= They usually have poor prognosis but this patient had an indolent course
with excellent response to therapy.

= Sinusoidal involvement as seen in this case is rare in this entity.

= Strong aberrant CD3 expression as seen in this case is also rare in this
entity.

Proposed Diagnosis:
Primary effusion lymphoma, EBV+/HHV8+, solid extracavitary variant, with
predominant intravascular/sinusoidal involvement.

Comments:

Although there is no definite lineage-defining marker, the positivity for both HHV8
and EBV as well as expression of Mum1 and IgM in the setting of HIV support
the diagnosis. Although the predominant sinusoidal involvement is also unusual
but has been described in rare instances. The lack of both light chain expression
in the neoplastic cells is notable and is likely related to down regulation of light
chain production by the EBV coinfection. These tumors frequently express
aberrant CD3 (nearly 29% of cases) based on a large recently published series
of similar cases.
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% aieado Case history

= A 62-year-old gentleman presented with facial
swelling and pressure for past few months

= He is reportedly HIV positive for past 20 years and
has been on antiviral medications.

Case pl’esentation = CD4 and HIV viral load: unknown at the time of

presentation

Dr. Amandeep Kaur MD, MBBS . .
or WeiLiu M‘;, . = Patient d_oe.s not ha_tve any history of recent
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Case history

= CT scan showed cervical, axillary, mediastinum and
pelvic lymphadenopathy, largest node measuring
2.4x2.7cm

= A neck lymph node was biopsied with a concern for
a reactive process versus lymphoma
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= High power view of the same process
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Negative stains

=CD43
=CD45
=CD20
=PAX5
=CD2
=CD5
=CD7

= Kappa

= CD4

= CD8

= CD15

= ALK

= CD30

= CD79a
= CD138
= 1gG

= Lambda

Final Diagnhosis

Submitters’ diagnosis:

Primary effusion lymphoma, EBV+/HHV8+, solid

extracavitary variant, with predominant
intravascular/sinusoidal involvement

WHO (2016): Primary effusion lymphoma

UChicago

<7 Medicine
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HHV8-addicted lymphoproliferations

Immunocompet

KSHV- and d der. Ming-Qing Du, and Peter G. Isaacson coworkers Blood 2002

100:3415-3418;
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Characteristics of classic and extracavitary PEL

Characteristics Classic Extracav
group (n=34) |group

(
Sex male (%) 92 91
CDA4 cell count (median) 204 185
Undetectable plasma HIV-RNA (%) 49 47
cART at diagnosis (%) 68.6 70.6
Kaposi sarcoma (%) 49 56
Castleman disease (%) B513] B8253]
Treatment with standard chemo (%) 88.2 82.3
Treatment with low dose/no chemo (%) 11.7 17.6
Guillet S, Gérard L, Meignin V, Agbalika F, Cuccini W, Denis B, Katlama C, Galicier L, hendler E. Classic

d pr
in 51 HIV-infected patients from a single insiitution. Am J Hematol. 2016 Feb;91(2):233-7. doi: 10.1002/ajh 24251. PubMed PMID: 26799611
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Difference between PEL and
extra-cavitary PEL

PEL: Extra-cavitary PEL:
= Solid tumor masses
= Can express B-cell markers

= Can express
immunoglobulins more
frequently

= Aberrant expression of T-
cell antigens can be seen

= Serous effusions only
= Lack pan-B cell markers

= Surface and cytoplasmic
immunoglobulin is absent

= Lack T/NK cell antigens

w AT THE FOREFRONT

Extra-cavitary/solid variant of PEL in a Lymph node

Age
(yrs)

Casel 42 M LN sinusoidal + + z
(subset)

Case2 42

=
z

sinusoidal + ND. 25

No dis.

o - -
Ourcase 62 M LN sinusoidal + + @ O + 37
No dis

Kim Y, Leventaki V, Bhaijee F, Jackson CC, Medeiros L), Vega F. variant of primary
Diagn Pathol. 2012 Dec;16(6):441-6. doi: 10.1016/j.anndiagpath.2012.03.004. Epub 2012 Apr 11. PubMed PMID: 22497739.
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Guillet S, Gérard L, Meignin V,
Agbalika F, Cuccini W, Denis B,
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in 51 HiV-infected
patients from a single insttution. Am
J Hematol. 2016 Feb;91(2):233-7.
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Frobabily of overall survval

=Nodal involvement is rare in PELs.
= Usually have poor prognosis (not in this case).
= Sinusoidal involvement is rare.

= Strong CD3 expression is rare and may be
misleading.




Follow up

= Patient received 6 cycles of EPOCH regimen.

=He had rapid clinical response within 3 months and
was in complete remission after 6 months (at the
end of therapy).

= He is on continuous clinical observation for the past
2 years and remains disease free.

UChicago
Medicine

e
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CASE SUBMISSION FORM

Submitter(s) and Titles (MD or MD PhD):
Shanxiang Zhang, MD/PhD

Affiliation:
Indiana University School of Medicine, Indianapolis, Indiana, USA

E-mail:
sz5@iupui.edu

Clinical History:

45 year-old man with history of HIV and AIDS presented with weakness and paresthesia.
Laboratory tests revealed pancytopenia with WBC 3.4 k/cumm and hemoglobin 8.4 g/dL
with CD4-positive T cells around 150/cumm. Brain imaging studies (MRI, CT/PET)
revealed multiple lesions with lymphoma and infection such as toxoplasmosis as the
major differentials. Whole body imaging study revealed enlarged left axillary lymph
node, up to 2.7 cm at the greatest dimension. There was no other lymphadenopathy, no
hepatosplenomegaly and no pleural or abdominal effusion. There were increased
Iymphoid cells in the cerebral spinal fluid (CSF) smear, which were predominantly T
cells with very rare B cells by flow cytometric analysis. The patient was treated for HIV
with antiretroviral therapy (HARRT) and for presumptive toxoplasmosis with no
improvement.

Biopsy Fixation Details:
An ultrasound-guided needle core biopsy of the left axillary lymph node, which was fixed
in neutral buffered formalin overnight.

Description of Clinical Image if Any:
Not applicable.

Details of Microscopic Findings:

Histological sections showed needle core biopsy of lymph node with diffuse proliferation
of large atypical lymphoid cells with distinct nucleoli admixed with cells resembling
plasma cells and plasmablasts. Multiple small foci of predominantly small lymphocytes
were present. There were no morphological features of multicentric Castleman disease,
granuloma or geographic zone of necrosis.

I ph yping by I histochemistry and/ or Flow Cytometry:
Immunohistochemical stains show the large atypical cells were positive for CD138
(partial), IgG, immunoglobulin kappa light chain, human herpes virus 8 (HHV8), and
negative for CD3, CD20, CD56, CD30, Epstein-Barr virus (EBV) LMP1, IgM,
immunoglobulin lambda light chain, pan-cytokeratin. However, EBV was positive in
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these large atypical cells by in situ hybridization for EBV-encoded RNAs. Ki-67 stain
revealed a high proliferative index (approximately 80%) for these atypical cells.

Flow cytometric analysis of the biopsy core sample was not informative.

Special Stains:
None

Cytogenetics:
None

Molecular Analysis:
None

Interesting Feature(s) of Submitted Case:

This EBV- and HHV8- positive large B-cell lymphoma share some morphological and
immunophenotypical features of EBV+ plasmablstic lymphoma (PBL) and HHV8+
diffuse large B-cell lymphoma (DLBCL), which are also typically seen in HIV patients.
However, PBL is usually negative for HHV8. While HHV8+ DLBCL, NOS is also
commonly positive for EBV, the neoplastic cells are thought to arise from IgM, lambda-
expressing naive B cells instead of B cells expressing class switched immunoglobulin,
such as IgG, kappa in the current case.

Proposed Diagnosis:
HHV8 and EBV-positive large B-cell lymphoma, most consistent with extracavitary
primary effusion lymphoma.

Comments:

This is a very challenging case to diagnose, especially based on a very limited needle
core biopsy sample, such as the current one. Being aware of the patient’s history of HIV
and immunodeficiency as well as types of HIV-associated large cell lymphoma is critical
for us to perform a comprehensive but also highly discreet study. It is not sufficient to
just define the lineage of large lymphoma cells, but also critical to study the status of
HHVS and EBV, as wells as types of immunoglobulin including the light chain
restriction pattern.




Extracavitary primary effusion lymphoma

Shanxiang Zhang, MD, PhD
Department of Pathology & Laboratory Medicine
Indiana University Health
Indiana, USA
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Summary for the neoplastic cells

Positive: CD138, BCL-2, IgG, kappa, HHV-8, EBV
(EBER), Ki-67 (~ 80%)

Negative: CD3, CD20, CD30, CD56, IgM, lambda,
LMP1, pan-cytokeratin




CASE SUBMISSION FORM

Submitter(s) and Titles (MD or MD PhD):

Ling Guo, MD, PhD, Daniel Jones, MD, PhD, Arwa Shana’Ah, MD,
Robert Baiocchi, MD and Aharon G. Freud, MD, PhD.

Affiliation: Ohio State University Wexner Medical Center, Ohio 43210,
USA

E-mail: ling.quo@osumc.edu

Title: Extracavitary primary effusion lymphoma with aberrant CD3
and CD4 expression.

CASE SUBMISSION FORM

Clinical History:

60 years old man with a history of HIV was admitted for gastrointestinal bleeding.
Complete blood count showed anemia with hemoglobin of 6.7 and
thrombocytopenia (37K/ul). Endoscopy revealed a 7cm ulcerated mass in the distal
jejunum which was biopsied.

Biopsy Fixation Details: Fixed for 12 hours.

Description of Clinical Image if Any: on PET scan, there were
multiple FDG-avid foci overlying small bowel loops in the midline of the abdomen
and within the left pelvis, with a maximal SUV of 15.2. A dominant cluster of
adjacent hypermetabolic possible lymph nodes showed a maximal SUV of 24.4.

CASE SUBMISSION FORM

Details of Microscopic Findings:

Sections of the biopsy show small bowel mucosa with a dense underlying
neoplastic infiltrate within the lamina propria and submucosa. The neoplastic cells
are composed of pleomorphic large lymphoid cells with vesicular nuclear
chromatin, prominent nucleoli, and abundant amounts of eosinophilic cytoplasm.

CASE SUBMISSION FORM

Immunophenotyping by Immunohistochemistry and/ or

Flow Cytometry:

< Neoplastic cells are positive for CD3, CD4, CD30 (diffuse and strong), CD45
(weak), kappa light chain (by in situ hybridization), MUM1, EBER, HHVS,
P63, and Ki67 (>90%).

<« Neoplastic cells are negative for AE1/3, CK7, CK20, CD20, CD79a, CD2, CD8,
granzyme B, ALK, CD56, CD138, plasma C (aka VS38c), lambda light chain
(by in situ hybridization), synaptophysin, chromogranin, P40, CK5/6, CDX2,
TTF1, NKX3.1, PAX8, MITF1, MELANA, S100, DOG1, CD117, GATAS3, and
ERG.

« Flow cytometric analysis was not performed.

CASE SUBMISSION FORM

Special Stains: Not performed.
Cytogenetics: Not performed.

Molecular Analysis:
+« IGH PCR shows a clonal rearrangement admixed
with a reactive B cell pattern.
« TCRB PCR shows an oligoclonal pattern matching
that seen in bone marrow aspirate.

CASE SUBMISSION FORM

Interesting Feature(s) of Submitted Case:
Extracavitary primary effusion lymphoma with aberrant T cell
markers including CD3 and CD4 expression.

Proposed Diagnosis:
Extracavitary primary effusion lymphoma with aberrant CD3
and CD4 expression.
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with aberrant CD3 and CD4 expression

| Extracavitary primary effusion lymphoma

Ling Guo, Daniel Jones, Arwa Shana’Ah, Robert Baiocchi and
Aharon G. Freud

Ohio State Wexner Medical Center, Columbus, Ohio 43210, USA

* Case history

» 60 yo male
» History of HIV and gastrointestinal bleeding
» A newly detected jejunal mass biopsied.
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Summary of immunostains

-

= Positive for CD3, CD4, CD30, CD45 (weak),
EBER, HHV8, MUM1, kappa ISH (weak) and Ki67
(>90%).

= Negative for AE1/3, CK7, CK20, S100, CD79%a,
CD20, ALK, CD2, CD8, CD56, CD138, granzyme
B, Plasma C (aka VVS38c), or lambda ISH.
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Molecular tests

= PCR analysis for IgH rearrangements shows a clonal B-
cell population.
= PCR analysis for TCR rearrangements shows an
oligoclonal pattern that matches that seen in the negative
bone marrow aspirate (BMA), likely related to HIV
infection.
jejunurc jejunum BMA

IGH (FR3) TCRB tube B

21

‘ Proposed diagnosis

Extracavitary primary effusion
lymphoma with aberrant CD3 and
CD4 expression

23

Additional information

= FISH analyses are negative for BCL2,
BCL6 or MYC rearrangements.

= Bone marrow biopsy is negative for
lymphoma involvement.

22
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CASE SUBMISSION FORM

Submitter(s) and Titles (MD or MD PhD):
Qiongrong Chen, MD PhD

Affiliation:
Department of Pathology, Wuhan University Zhongnan Hospital

E-mail:
Qiongrongchen@hotmail.com

Clinical History:

The patient is a 53 years-old man. He complained of having discontinuous fever and
oppression in the chest for 2 months and was hospitalized at our hospital on Feb 25, 2019.
He was diagnosed HIV infection in 2003, HCV infection in 2009, tubercle bacillus
infection in 1997. The patient had received antivirus treatment once a time, but he was
allergic to the drug. So the treatment was stopped from then on. The CD4+ T cell
counting is 10% ul in July, 2018. The white cell counting is 13.10 x 10/ L and serum
EBV-DNA load is 2.40 x 10* tested on Feb 26, 2019. Physical examination: the swollen

right cervical lymph node was excised with the diameter of 2 cm.
Biopsy Fixation Details:
The excisional right cervical lymph node was fixed in 10% formalin neutral buffer

solution for 24 hours.

Description of Clinical Image if Any:

No

Details of Microscopic Findings:

. 'CSHF‘/SH Workshop 2019

Figure 1. H&E staining: A. The lymph node architecture is usually obliterated, and the
lymph node capsule is not thickened. H&E staining; x 40. B. The background cells

consist of a mixture of cell types, including eosinophils, neutrophils, histiocytes, and
plasma cells; x 400. C. The HRS cells in a mixed cellular infiltrate with lymphocytes,
macrophages, and eosinophils are visible; H&E, x 400.

. ‘CSHF'/SH Workshop 2019

Figure 2. IHC staining: A. CD20 is negative or weakly positive in HRS cells. B. CD30
immunostaining highlights the presence of a large Reed-Sternberg cells and a small
mononuclear variant. C. CD45 is negative in HRS cells and positive in the background
cells. D. PAX5 is weakly positive in HRS cells. IHC, x 400.

Figure 3. IHC staining: A. EBER is positive in HRS cells; . IHC, x 400. B. Ki-67 is
positive in HRS cells; IHC, x 400. C. CD4 is negative in HRS cells and background cells;
THC, x 200. D. CD8 is positive in background cells; IHC, x 200.

I yping by | histochemistry and/ or Flow Cytometry:

CD30(+), CD15(-), CD20(-), PAX5( weak +), CD3(- ), Bel-6(+), CD10(-), MUMI(+),
ALK-1(-), CD5(-), CD68(KP1)(-), C-myc(+, 40%), PS3(Wild type), CK(-), CD23 and

CD21(focal FDC meshwork +), CD79a(-), OCT2(-), BOB1(wek +), LCA(-), HHV-8(-),
Ki-67(+). CD8 is positive in the background cells but CD4 is negative.

Cytogenetics: No.

Molecular Analysis:
In situ hybridization for EBV-encoded small RNA (EBER) is positive.
Interesting Feature(s) of Submitted Case:

. ‘CSHP/SH Workshop 2019

HIV associated CHL is rare compared to DLBCL or Burkitt lymphoma.

Proposed Diagnosis:

Mixed-cellularity classic Hodgkin lymphoma associated with HIV infection.

Comments:




case presentation

Sufang Tian M.D., Ph.D
Department of Pathology
Wuhan University Zhongnan Hospital
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Medical history

« A 43-year-old AIDS patient presented with intermittent fever with
unknown cause for half a month.

« Laboratory test showed EBV DNA and CMV DNA copies were
6.73x103 and 2.03x103, respectively. Penicilliosis marneffei
was detected in the blood culture and bone marrow.

« Excisional biopsy of cervix lymph node was performed.
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CASE SUBMISSION FORM

Submitter(s) and Titles (MD or MD PhD): Christos Masaoutis MD?, Dimitrios
Sampaziotis MD?, Aikaterini Choutri MD?, Eleni Patsea MD3, Lydia Abou-Asabeh
MD?3, Dimitra Rontogianni MD PhD*

Affiliation: 1 Evangelismos General Hospital of Athens, 2 Nicosia General
Hospital, s Metropolitan General Hospital of Athens

E-mail: masaoutis@hotmail.com

Clinical History: Case #1: A 66-year old woman with a history of breast cancer
since 2015 presented with a solitary solid 4 cm splenic mass since 2017. Case
#2: A 72-year old woman presented with a cystic 8 cm splenic mass, grown by
~20% over the last 8 months.

Biopsy Fixation Details: 10% phosphate-buffered formalin

Description of Clinical Image if Any: N/A

Details of Microscopic Findings: Both lesions were circumscribed, partly
encapsulated and composed of a mixed population of mature plasma cells, small

T- and B-lymphocytes forming few secondary follicles, rare eosinophils and bland
spindle cells in short fascicles or storiform formations.

Immunophenotyping by Immunohistochemistry andli—erFlow—Cytometry:
Spindle cells were diffusely SMA+, fascin+ and patchily CD35+, but CD21-

and CD23-; there was minimal IgG4 production; no ALK expression was noted.

Special Stains: In situ hybridization highlighted EBERs in many inflammatory
and spindle cells alike.

Cytogenetics: N/A
Molecular Analysis: N/A

Interesting Feature(s) of Submitted Case: A rare EBV-related tumour of the
haematolymphoid tissues with an indolent behaviour.

Proposed Diagnosis: Inflammatory pseudotumour-like follicular dendritic cell
sarcoma.

Comments:



Case #1:
circumscribed, partly
encapsulated lesion,
composed of a mixed
population of

mature plasma cells,
small lymphocytes
forming few secondary
follicles, rare
eosinophils and bland
spindle cells in short
fascicles or storiform
formations

Case #2: similar
histologic findings as in
case #1

CASE #1

CD20, x40

CASE #2

CASE #1

CD3, x40

CASE #2

CASE #1

CD23, x40

CASE #2

CASE #1

CD21, x40

CASE #2




CD35, x40 CD35, x200

CASE #1 CASE #2 CASE #1 CASE #2

1gG, x400/x100 1gG4, x400/x100

CASE #1 CASE #2 CASE #1 CASE #2

9 10

EBER-ISH, x40 EBER-ISH, x200/x400

CASE #1 CASE #2 CASE #1 CASE #2

s
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Submitter(s) and Titles (MD or MD PhD):
Dan Li (%} PROF. MD PHD)

Affiliation:
Clinic Pathologic Diagnosis centre, Department of Pathology of Affiliated
Hospitals & Basic College of Medicine, Chongging Medical University

E-mail:
1219162617@qq.com

Clinical History:

> H20190534 , 39/M, a consultation case in 03/2019

» Clinical History

« He had abnormal sensation of his right thumb pulp two years ago (in
2017), then, felt swell and a mass formation with it.

* He accepted laser therapy in one of Traditional Chinese Medicine
Hospitals of Chongging in 04/2018 and 12/2018. However, There was no
visible improvement, the mass became bigger.

« He accepted biopsy of the mass in the hospital on 1st March 2019, but the
Pathologic diagnosis was not determined, then went to Pathology of
Chongging Medical University to consult on 5th March 2019.

» The others: (-)

Biopsy Fixation Details:
The specimens were isolated, fixed with 4% neutral formalin, dehydrated and
embedded in paraffin.

Description of Clinical Image if Any:

» 22th April 2019 enhanced MRI of right hand :

1.Main discovery: A nodular lesion located in the metacarpal portion distal
phalanx of right hand thumb, which was isointensity on T1WI, slight
hyperintensity on T2WI, size 21x 25mm, a clear border, with visible membrane. It
cannot be separated with the distal tendon of flexor pollicis longus, which was
encased. and bone absorption can be seen in the distal phalanx. The lesion had
slight heterogeneous enhancement in the postcontrast. There were no other
abnormalities in the hand in the scanning area.

2. Diagnosis: The tumor lesion need to be considered, giant cell tumor of
tendon sheath most probably.

» 29th April 2019 whole-body PET/CT scan:

“ ‘CSHP/SH Workshop 2019

1.Main discovery: A nodular lesion located in the metacarpal portion distal
phalanx of right hand thumb, size 2.6x 1.8mm. Bone absorption can be seen in
the distal phalanx. PET showed increased radioactivity uptake. SUVmax is 14.9.
2.Diagnosis: The malignant tumor lesion need to be considered.

Diagnosis: The tumor lesion need to be considered, giant cell tumor of
tendon sheath most probably.

Details of Microscopic Findings:

Histology shows diffuse large lymphoid cells infiltrate the dermis and
subcutaneous tissue, the tumor cells with nuclear atypia and many mitosis,
Coagulation Necrosis in some area, but without angiocentric Angiodestructive.

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:

Immunophenotype: the lymphomatous infiltrate tumor cells belong to
cytotoxic T-cell lineage, positive for CD2, CD3, CD8, GRB, etc.

[HC and EBER

- Positive ~ Negative
CD45 most dim + e *  DESMIN
. CD2 diffuse D CALDESMON
S .+ CDse + SMA
+ CD3 e < TIA « Cn3t
« D7 = O = CDhM
D8 + EBNA2 . CDes
.« BCL2
+ GRB
.I<1- maost . ToT
+  KI6T 90% . D30
= VIM diffuse * ALK
*  EBER{iwice) >80% *  TCRBF1
. K
©EMA
= S10
+ S0X10

Special Stains:
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Cytogenetics:

Molecular Analysis:
Antigen Receptor Gene Rearrangment Analysis by PCR: TCRy +, IgH- IgK-

Interesting Feature(s) of Submitted Case:
Location: solitary mass in the right thumb pulp instead of systemic symptoms.
The patient is young and strong.
EBER+.
HIV+.
The case is extremely Rare.

Proposed Diagnosis:
HIV- and EBV-related (cytotoxic) Peripheral T-cell Lymphoma.

Comments:

There were no effects with anti-inflammatory therapy, the mass of the right
thumb pulp became bigger, necrosis and ulcer became more serious, combined
with the former results of the morphology, IHC and Antigen Receptor Gene
Rearrangment by PCR, it could support malignant tumor, EBV+ mature T-cell NK
cell neoplasm, especially EBV+ cytotoxic PTCL should be considerable. The
patient is young, strong, and only companied with solitary mass in the right
thumb pulp instead of systemic symptoms, no fever, no weight loss, no
lymphadenopathy, no hepatosplenomegaly, thus, the probability of CAEBV A3
also existed, MDT (Pathology, Hematology, Oncology, Surgery, Radiology)
diagnosis and treatment is required.

We received important information from the MDT that the patient had
concealed his history of HIV+ since the first pathologic diagnosis, so, our
proposed diagnosis is HIV- and EBV-related (cytotoxic) Peripheral T-cell
Lymphoma, which is extremely rare.
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Chonaing Medical University

A case of HIV- and EBV-related (cytotoxic)
Peripheral T-cell Lymphoma with the
primary symptom of a mass in the right
thumb pulp of a male adult

Li Dan (ZE$ PROF. MD PHD)

Clinic Pathologic Diagnosis centre, Department
of Pathology of Affiliated Hospitals & Basic
College of Medicine, Chongqing Medical
University
06/2019
Tel: 18523065892 17782116247
Email: 1219162617@qq. com

Clinical Informations
»H20190534 , 39/M, a consultation case in 03/2019
»Clinical History
* He had abnormal sensation of his right thumb pulp two years ago
(in 2017), then, felt swell and a mass formation with it.
*He accepted laser therapy in one of Traditional Chinese Medicine
Hospitals of Chongging in 04/2018 and 12/2018. However, There
was no visible improvement, the mass became bigger.
*He accepted biopsy of the mass in the hospital on 1st March 2019,
but the Pathologic diagnosis was not determined, then went to
Pathology of Chongging Medical University to consult on 5th
March 2019.
> The Gthers: (-)
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1
Pathologic findings
* Gross: A pile of grey and soft tissue, d~0.6cm.
» Microscopic Findings
Histology shows diffuse large lymphoid cells
infiltrate the dermis and subcutaneous tissue,
The left thumb (normal thumb) The mass of the right thumb the tumor cells with nuclear atypia and many
(abnormal thumb) with necrosis i . L
and ulcer 1 week laterof biopsy mitosis, Coagulation Necrosis in some area, but
(8th March 2019) without angiocentric Angiodestructive.
2019/10/9 2019/10/9
3

HE X100

2019/10/9
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Diffuse large cells hyperplasia with nuclear atypia and
many mitosis. HE X400

- e : R e O e

Coagulation Necrosis area, but without angiocentric
2o9n0Angiodestructive lesion . HE X 400
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Antigen Receptor Gene Rearrangment
Analysis by PCR

« TCRy +

. |gH_
. |gK.
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Preliminary Pathologic Diagnosis (11th March 2019)

Location: the right thumb pulp biopsy

Microscopic Findings :histology shows diffuse large lymphoid cells infiltrate the
dermis and subcutaneous tissue, the tumor cells with nuclear atypia and many
mitosis, Coagulation Necrosis in some area, but without angiocentric
Angiodestructive.

Immunophenotype: the lymphomatous infiltrate tumor cells belong to cytotoxic
T-cell lineage, positive for CD2, CD3, CD8, GRB, etc.

EBER: majority +.

Antigen Receptor Gene Rearrangment Analysis by PCR: T-cell monoclonality
(TCRy +).

Preliminary Pathologic Diagnosis:

EBV-associated T-LPD, Monoclonality, but EBV+ PTCL need to be excluded.
Comments: the morphology, results of IHC and Antigen Receptor Gene
Rearrangment by PCR could support the EBV+ PTCL, but the patient is young,
strong, and only companied with solitary mass in the right thumb pulp instead of
systemic symptoms, no fever, no weight loss, no lymphadenopathy, no
hepatosplenomegaly, etc.. Thus, Whole body imaging check, anti-inflammatory
therapy, waiting, wacthing and Close follow-up are of importance to further
diagnosis.
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The left thumb (normal thumb) The mass of the right thumb
(abnormal thumb) became bigger
with prominent necrosis and ulcer 6
weeks later of biopsy

(11th March 2019)

2019/10/9
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Supplementary imaging examination (1)
( 1st Affiliated Hospital of CQMU )
22th April 2019 enhanced MRI of right hand :

Main discovery: A nodular lesion located in the metacarpal portion distal
phalanx of right hand thumb, which was isointensity on TIWI, slight
hyperintensity on T2WI, size 21X 25mm, a clear border, with visible
membrane. It cannot be separated with the distal tendon of flexor pollicis
longus, which was encased. and bone absorption can be seen in the distal
phalanx. The lesion had slight heterogeneous enhancement in the
postcontrast. There were no other abnormalities in the hand in the
scanning area.

Diagnosis: The tumor lesion need to be considered, giant cell tumor of

tendon sheath most probably.
2019/10/9
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Supplementary imaging examination (2)
( 1st Affiliated Hospital of CQMU )

» 29th April 2019 whole-
body PET/CT scan:

+ Main discovery: A nodular lesion
located in the metacarpal portion
distal phalanx of right hand thumb,
size 2.6 X 1.8mm. Bone absorption
can be seen in the distal phalanx.
PET showed increased radioactivity

uptake. SUVmax is 14.9.

Diagnosis: The malignant tumor

lesion need to be considered.

2019/10/9

Pathologic Diagnosis (26th April 2019)

Follow-up: the mass of the right thumb pulp became bigger, necrosis and
ulcer became more serious one and half month later.
Preliminary Pathologic Diagnosis:

EBV-associated T-LPD, Monoclonality, but EBV+ PTCL need to be
excluded.
Comments: there were no effects with anti-inflammatory therapy, the mass
of the right thumb pulp became bigger, necrosis and ulcer became more
serious, combined with the former results of the morphology, IHC and
Antigen Receptor Gene Rearrangment by PCR, it could support malignant
tumor, EBV+ mature T-cell NK cell neoplasm, especially EBV+ cytotoxic
PTCL should be considerable. The patient is young, strong, and only
companied with solitary mass in the right thumb pulp instead of systemic
symptoms, no fever, no weight loss, no lymphadenopathy, no
hepatosplenomegaly, thus, the probability of solitary CAEBV A3 also
existed, MDT (Pathology, Hematology, Oncology, Surgery, Radiology)
diagnosis and treatment is required.
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MDT(30th April 2019)

Departments of Pathology, Hematology, Oncology,
Surgery, Radiology

The patient had concealed his history of HIV+ since
the first pathologic diagnosis, it usually resulted in
additional complication to the Pathologist in the
medical practice.

The final pathologic diagnosis:

HIV- and EBV-related (cytotoxic) Peripheral T-cell
Lymphoma.

2019/10/9
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Submitter(s) and Titles (MD or MD PhD): Eric X. Wei, MD, PhD
Affiliation: Louisiana State University Health Science Center
E-mail: xwei1@lsuhsc.edu

Clinical History: A 55-year-old male with past medical history of classical
Hodgkin lymphoma, HIV with CD4 count at 50, and pancytopenia presented to
University Hospital emergency department with altered mental status and fever.
Bone marrow biopsy was performed due to persistent pancytopenia and
suspected disseminated histoplasmosis. Despite empirical antibiotic therapy,
and blood transfusion of platelets and red blood cells, patient developed
disseminated intravascular coagulation and later expired.

Biopsy Fixation Details: 10% formalin

Description of Clinical Image if Any:
CT head without contrast showed no acute intracranial processes. Chest X ray
was negative for acute findings.

Details of Microscopic Findings:

Bone marrow examination showed hypercellular marrow with mild
dyserythropoiesis, and multifocal involvement by a malignant lymphoma. The
tumor cells were intermediate to large in size, with prominent nucleoli and
abundant cytoplasm.

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:
The large atypical cells were positive for CD30 (weak), CD45, CD79a, BOB-1,
OCT-2, PAX-5, MUM-1, c-Myc (20-30%), and negative for CD3, CD10, CD15,
CD20, BCL-2, BCL-6, EBV-LMP1, EMA, Fascin, with Ki-67 proliferation index at
about 50-60%.
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Special Stains:
AFB, GMS, PAS with diastase special stains were negative for microorganisms
in bone marrow.

Cytogenetics: It was not performed as patient expired.

Molecular Analysis: It was not performed as patient expired.

Interesting Feature(s) of Submitted Case:

Patient previously had a history of nodular sclerosis type classical Hodgkin
lymphoma in the right neck lymph node 9 years old. The Hodgkin and Reed-
Sternberg cells were positive for CD30, and negative for CD15 and CD30. He
had been on HAART therapy for his HIV infection. He has never received
rituximab related therapy. He later developed the large B cell lymphoma that
shared some features of classical Hodgkin lymphoma, in that the lymphoma cells
were positive for CD30, and negative for CD20. It is possible his HIV associated
diffuse large B cell lymphoma was transformed from previous classical Hodgkin
lymphoma.

Proposed Diagnosis:
HIV associated diffuse large B cell ymphoma, non-germinal center B cell-like
(non-GCB), possibly transformed from prior classical Hodgkin lymphoma.

Comments:

This is a unique case, and may be the first reported case of HIV associated
diffuse large B cell lymphoma, possibly transformed from prior classical Hodgkin
lymphoma.




HIV- Associated Diffuse
Large B Cell Lymphoma,
Possibly Transformed
from Hodgkin'Lymphoma

Eric X. Wei, MD, PhD
Lousiana State University Health Sciences Center
USA

Clinical History/Hospital Course

* A 55-year-old male with a past medical history of HIV
associated classical Hodgkin lymphoma diagnosed 9
years ago, CD4+ T cell count at 50/uL, and pancytopenia
presented to LSU University Hospital emergency
department with altered mental status and fever.

* Bone marrow biopsy was performed due to persistent
pancytopenia and suspected disseminated
histoplasmosis.

» Despite empirical antibiotic therapy, and blood
transfusion of platelets and red blood cells, patient
developed disseminated intravascular coagulation and
later expired.

Imaging
¢ CT head without contrast showed no acute
intracranial processes.

* Chest X ray was negative for acute findings.

Tissue Processing

* The bone marrow biopsy and previous lymph node
biopsy were fixed in 10% formalin.

Right Neck Lymph Node Biopsy

» Sections of the right neck lymph node revealed
involvement by nodular sclerosis classical Hodgkin
lymphoma. The Hodgkin and Reed-Sternberg cells
expressed CD30 but did not express CD15 or CD20
on immunoperoxidase staining. Small reactive T and
B lymphocytes were identified on the CD3 and CD20
stains. Background nodular sclerosis was noted.

* Patient had received treatment of Hodgkin lymphoma
and HIV infection. The treatment of Hodgkin
lymphoma was stopped one year after his initial
diagnosis.

Bone Marrow Findings

* Bone marrow examination showed hypercellular
marrow with mild dyserythropoiesis, and multifocal
involvement by a malignant lymphoma, comprising
about 35% medullary space.

* The tumor cells were intermediate to large in size,
with prominent nucleoli and abundant cytoplasm.




Bone Marrow As
Core Biopsy

Immunohistiochemical Studies

* The large atypical cells were:
« positive for CD30 (weak), CD45, CD79a, BOB-1, OCT-
2, PAX-5, MUM-1, c-MYC (20-30%);
« negative for CD3, CD10, CD15, CD20, BCL-2, BCL-6,
EBV-LMP1, EMA, Fascin;

» Ki-67 proliferation index was approximately 50-80%.




Ancillary Studies

Special Stains:
* AFB, GMS, PAS with diastase special stains were
negative for microorganisms in bone marrow.
Cytogenetics: It was not performed as patient
expired.
Molecular Analysis: It was not performed as
patient expired.

Interesting Features

Patient previously had a history of nodular sclerosis type
classical Hodgkin lymphoma in the right neck lymph node 9
years old, and had received therapy for Hodgkin lymphoma for
one year. His Hodgkin lymphoma went into remission.

The Hodgkin and Reed-Sternberg cells were positive for
CD30, and negative for CD15 and CD20.

He had been on HAART therapy for his HIV infection.

He has never received Rituximab related therapy.

He later developed the diffuse large B cell lymphoma, that
shared some features of classical Hodgkin lymphoma, in that
the lymphoma cells were weakly positive for CD30, and
negative for CD20.

It is possible his HIV associated diffuse large B cell ymphoma
was transformed from previous classical Hodgkin lymphoma.

13 14
Interesting Features HIV-associated DLBCL

The case is better not to be classified as B cell HiV-related diffuse large B cell lymphoma (DLBCL)
lymphoma, unclassifiable, with features intermediate tends to have extranodal or disseminated clinical
between diffuse large B cell lymphoma and classic presentations with less nodal involvements.
Hodgkin lymphoma. It often have high disease stage, with central
That type of grey zone lymphoma usually occurs in nervous system, gastrointestinal tract, bone marrow,
young men and children, with mediastinal, and liver as the most sites.
supraclavicular and intra-abdominal lymph nodes as It may be germinal center cell type or activated B cell
the most common locations. It is not known to be type. Morphologically, it can be centroblastic or
associated with HIV infection or immunodeficiency. immunoblastic. It usually expresses common B cell
It may have strong expression of CD20, CD15, and antigens such as CD19 and CD20. BCL-2, BCL-6,
CD30. MYC pro-oncogenes may be involved.

15 16

HIV associated Hodgkin Lymphoma

HIV associated classical Hodgkin lymphoma has
been increasing, with nodular sclerosis type as the
most common type since the era of combined anti-
retroviral therapy.

It tends to have advanced bone marrow or liver
involvement at clinical presentations.

Its Hodgkin and Reed-Sternberg cells are usually
positive for EBER with type Il EBV latency pattern
showing expressions of EBNAL, LMP1, and LMP2.

Potential diagnostic pitfall

This case presents a diagnostic challenge. If we had
performed a limited immunohistochemical panel with
only CD3, CD20, PAX-5, CD15 and CD30, the
PAX5+, CD20+, CD15-, and CD30+ immunostaining
might lead to misdiagnosis of bone marrow
involvement of prior classical Hodgkin lymphoma.
Extended B cell panel showed the large atypical B
cells were positive for CD79a, BOB-1, OCT-2, which
led to the correct diagnosis of HIV associated
DLBCL.
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Proposed Diagnosis

HIV associated diffuse large B cell ymphoma, non-
germinal center B cell-like (non-GCB), possibly

transformed from prior classical Hodgkin lymphoma.

Conclusion

This is a unique case, and may be the first reported
case of HIV-associated diffuse large B cell
lymphoma, possibly transformed from prior classical
Hodgkin lymphoma.
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Submitter(s) and Titles (MD or MD PhD):
Kwun Wah Wen, MD PhD, Sonam Prakash, MD and Yi Xie, MD PhD

Unusual presentation of HHV-8 and EBV-positive lymphoproliferative disorder in
a HIV-positive patient

Affiliation:
Department of Laboratory Medicine, University of California, San Francisco, San
Francisco, CA, United States

E-mail:
kwun.wen@ucsf.edu, sonam.prakash@ucsf.edu, yi.xie@ucsf.edu
Clinical History:

A 55-year-old HIV-positive man who was well-controlled on highly active
antiretroviral therapy (HAART) presented with a painless lump in right upper neck
that was noted during dental appointment. He had no constitutional symptoms.
His HIV was diagnosed 30 years ago with remote opportunistic infections as well
as Kaposi sarcoma in the right leg that was treated twenty years ago. Laboratory
values at presentation were within normal limits. The CD4 count was 496
x10E6/L and HIV viral load was undetectable. An ultrasound showed a
heterogeneous hypervascular 2.7-cm lymph node adjacent to the submandibular
gland. An excisional biopsy of the right level 1B lymph node was performed.

Biopsy Fixation Details:
Formalin fixed

Description of Clinical Image if Any:

Staging PET/CT scan was subsequently performed and revealed mildly enlarged
right neck, bilateral subpectoral, axillary and possibly retroperitoneal lymph
nodes with maximum SUV ranging from 2.3 to 6.1. No body cavity effusions,
hepatosplenomegaly or extranodal sites of disease were detected.

Details of Microscopic Findings:

Histologic examination of hematoxylin-eosin (HE)—stained sections showed an
enlarged lymph node with follicular hyperplasia. There were variably sized and
shaped follicles with reactive germinal centers and largely intact mantles. In
some interfollicular areas, there were scattered and aggregates of large atypical
lymphoid cells, many exhibiting immunoblastic/plasmablastic features with round
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to slightly irregular nuclei, a single centrally-placed nucleolus and moderate
amount of amphophilic cytoplasm. Focal sinusoidal infiltration was present.
Germinal centers were largely uninvolved. There were no distinct Castleman-like
histopathological features.

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:
IHC staining showed the large atypical cells were diffusely positive for CD30,
MUM1, c-myc and HHV-8. They were positive for EBER by in situ hybridization.
Ki-67 stained approximately 90% of large cells. A small subset of the cells
appeared dimly positive for OCT2 and CD45. They were negative for the other
tested antibodies (CD3, CD20, EMA, CD79a, PAX-5, CD138, CD10, BCLS6,
CD15, TIA-1, CD4, CD8, and ALK-1). Kappa and Lambda IHC and ISH
highlighted numerous polytypic plasma cells in the background but were negative
in the large atypical cells.

Flow cytometry was performed on a portion of the excisional biopsy and showed
no immunophenotypic evidence of an abnormal lymphoid population.

Special Stains:

Cytogenetics:
FISH studies were negative for MYC, BCL6, or BCL2 rearrangement.

Molecular Analysis:

Interesting Feature(s) of Submitted Case:

Our patient had an unusually mild and indolent clinical course. Since he was
asymptomatic and all organ functions were normal, he was monitored closely
without specific treatment. Six months after the first biopsy, he underwent a
repeat biopsy of a left neck lymph node, which demonstrated a small reactive
lymph node with rare intrasinusoidal HHV-8-and EBV-positive atypical lymphoid
cells.

The patient had been closely followed up for 26 months since the initial
presentation. He remained asymptomatic with normal CBC and normal LDH. His
previously noted right cervical lymph nodes were much diminished and no new
adenopathy was detected.
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Proposed Diagnosis:
HHV8-positive, EBV-positive lymphoproliferative disorder

Comments:

As illustrated in this case, precise classification of the HHV8+/EBV+
lymphoproliferative disorders (LPDs) can be challenging. Given the history of
HIV infection and the findings of clusters of HHV8+/EBV+ large atypical cells in
the interfollicular areas and sinusoids, we initially considered a diagnosis of nodal
involvement by primary effusion lymphoma (PEL) or extracavitary PEL. However,
the mild and indolent clinical course for 2 years in the absence of lymphoma
therapy is unusual for PEL, which is generally an aggressive lymphoma with a
median survival time of around 6 months. Similarly, although the clinical course
can be compatible with germinotropic lymphoproliferative disorder (GLPD), the
predominantly interfollicular/intrasinusoidal distribution of HHV8+/EBV+
immunoblasts is unusual for GLPD, which typically show predilection for germinal
center involvement.

This unique case expands the diverse clinical and pathologic spectrum of HHV-8
and EBV associated lymphoproliferative disorders.




Unusual Presentation of HHV-8 and
EBV-positive Lymphoproliferative
Disorder in a HIV-Positive Patient

Kwun Wah Wen, Sonam Prakash and Yi Xie
Department of Laboratory Medicine
University of California, San Francisco

Clinical history

A 55-year-old man with well-controlled HIV/AIDS
on HAART presented with a painless lump in right
upper neck that was noted during dental
appointment.

No systemic symptoms, no swelling elsewhere.
Laboratory values were within normal limits. The
CD4 count was 496 x10E6/L; HIV viral load was
undetectable.

An ultrasound showed a heterogeneous
hypervascular 2.7-cm lymph node adjacent to the
submandibular gland.

Right submandibular lymph node excision
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Immunohistochemistry

* Positive * Negative
HHV8 CD3, CD20, PAXS, CD79a, CD138,
EBER ISH EMA, Kappa and Lambda IHC and
€D30 ISH, ALK1, CD15, CD10, BCL6, CD4,

CD8, TIA1, CD43

MUM1
c-MYC
Ki67

OCT2 (negative — partial dim)

FISH

* Negative for MYC, BCL6, or BCL2 rearrangement

Clinical course

* The patient was monitored closely without
specific treatment.

* Six months after the first biopsy, a repeat
biopsy of a left neck lymph node was
performed and demonstrated rare
intrasinusoidal HHV-8+/EBV+ atypical
lymphoid cells.
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Left neck lymph node excision
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Clinical course

* The patient had been closely followed up for
26 months without treatment.

* He remained asymptomatic with normal CBC
and normal LDH.

* His previously noted right cervical lymph
nodes were much diminished and no new
adenopathy was detected.

15

Proposed Diagnosis

* HHV8-positive EBV-positive
Lymphoproliferative Disorder
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Submitter(s) and Titles (MD or MD PhD): Victoria Alagiozian-Angelova, MD;
Ismail Elbaz Younes, MD; Paul G. Rubinstein, MD

Affiliation: John H. Stroger Jr Hospital of Cook County
E-mail: vangelova@cookcountyhhs.org

Clinical History: 42 year old HIV+ male with prior history of cutaneous
Kaposi sarcoma, treated more than 5 years prior to this presentation. Also
treated for latent syphilis. Currently presenting with shortness of breath,
bilateral leg edema and acute renal failure. Labs are significant for marked
microcytic anemia. He was found to have moderate to severe pericardial
effusion and bilateral pleural effusions. 2L of pleural fluid was tapped and
sent to pathology for flow cytometric analysis.

Biopsy Fixation Details: Cytology specimen- Pap stain, Flow cytometry
cytospin prep- Diff quick stain; Cell block of cytology of fluid, fixed in 10%
buffered formalin.

Description of Clinical Image if Any: Images are of the pleural effusion
that was tapped

Details of Microscopic Findings: The effusion contains large discohesive
cells with plasmacytoid morphology and basophilic cytoplasm with ample
cytoplasmic blebs. Some of the nuclei have central nucleoli.

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:
Flow analysis showed a large population (~50% of cellular events) of dim to
negative CD45 cells which did not express T-cell or B-cell lineage specific
antigens (CD3-/CD20-) and no CD34 immunoreactivity.

Futher immunophenotyping by IHC on the cell block of the pleural effusion
showed large hematopoietic neoplasm, CD45+ with variable
immunoreactivity for CD138 (few cells), MUM1, CD30 and diffuse strong
HHV8. EBER was non-immunoreactive.
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Special Stains: None
Cytogenetics: Not performed
Molecular Analysis: Not performed

Interesting Feature(s) of Submitted Case: This is a classical morphology of
primary effusion lymphoma. Notoriously the lineage categorization maybe
difficult to make. These are HHV8 (+) with or without EBV expression
proliferations that express activation markers, e.g. CD30. The diagnosis
was made on morphologic grounds given the clinical history of the patient.

Proposed Diagnosis: Primary effusion lymphoma

Comments:
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Immunohistochemistry-cont. Final diagnosis

« Large cell hematopoietic neoplasm, consistent with primary effusion
lymphoma

« Cell block shows scattered large cells that are variably
immunoreactive for:

. + CD30

+ CD138

* MUM1

* CD163

* HHV8

. 0 2 * Note: In-situ hybridization for EBER is negative. No Kappa/Lambda
surface chain expression present

cD138 cp30
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Submitter(s) and Titles (MD or MD PhD):
Carol Holman MD PhD

Affiliation:
University of lowa

E-mail:
carol-holman@uiowa.edu

Clinical History:

A 55 year old previously healthy male presented with acute onset of double
vision and right face/jaw numbness which began 2 weeks prior to presentation,
and had progressed such that more recently (2-3 days prior to presentation) he
also noted fatigue, generalized body aches, and jaw pain. He stated that his right
testicle was painful and had doubled in size over the past several days. Physical
examination showed left sixth nerve palsy. There was also palpable
splenomegaly, an enlarged and tender right testicle, and a 1x1 cm soft, well-
circumscribed nodule on the right chest wall between the sixth and seventh ribs.
A CBC was performed which showed an elevated WBC count (20.1k/mm3), a
slightly decreased platelet count (142 x10e9/L), and normal hemoglobin and
MCV. The differential count showed an absolute neutrophilia (ANC of
15,000/mm3) with slight left shift and monocytosis (absolute monocyte count of
1,300/mm3). There were approximately 6% circulating abnormal lymphoid cells.
Additional laboratory evaluation revealed elevated uric acid of 10.9 mg/dL
(reference range 3.4-7.0 mg/dL), elevated phosphorus of 5.0 mg/dL (reference
range of 2.5-4.5 mg/dL), normal potassium at 4.5 mEq/L (reference range of 3.5-
5.0 mEq/L), and normal calcium at 9.8 mg/dL (reference range of 8.5-10.5
mg/dL), suggestive of early tumor lysis syndrome. An MRI of the brain revealed a
left cavernous sinus mass which displaced the left cavernous internal carotid
artery. CT of the chest, abdomen, and pelvis revealed diffuse lymphadenopathy
in the mediastinum, mesentery, perinephric space and right pleural space. Soft
tissue masses were observed along the right lateral chest wall and left rectus
abdominis. Ultrasound of the testes revealed a right testicular mass. A needle
core biopsy of the chest wall mass was performed and showed plasmablastic
lymphoma. HHV8 immunostain and EBER in situ hybridization were both
negative.

Given the association between plasmablastic lymphoma and HIV infection, the
patient was tested for HIV, and was positive with 91,000 IU/mL by HIV
quantitative PCR. His absolute CD4 count was 223/mm3 (reference range 263-
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2045/mm3). Cerebrospinal fluid showed no evidence of lymphoma. EBV viral
load was markedly elevated at 7,649,000 IU/mL by quantitative PCR.

He developed worsening tumor lysis syndrome, with potassium falling to 3.0
mEq/L ten days after admission. He was admitted to the intensive care unit
where he received CVVH dialysis and was treated with Decadron and
cyclophosphamide for initial debulking followed by hyper CVAD. Intrathecal
chemotherapy was deferred until the patient was off dialysis (given the
anticoagulation necessary while on dialysis). He was also started on Biktarvy
(bictegravir, emtricitabine, and tenofovir alafenamide) for HIV approximately one
week following the initiation of chemotherapy. Concurrent with starting HIV
therapy, he had neutropenic fever and was found to have disseminated
Cryptococcus. He is currently receiving isavuconazole therapy for the
Cryptococcus, and remains on chemotherapy and HIV therapy.

Biopsy Fixation Details:
Formalin fixation

Description of Clinical Image if Any:
Left sixth nerve palsy (slide 1)

Details of Microscopic Findings:

Peripheral blood smear showed approximately 6% circulating abnormal lymphoid
cells which were intermediate to large cells with abundant deeply basophilic
cytoplasm, open chromatin with prominent nucleoli, and occasional eccentric
nuclear placement (slide 2).

The chest wall mass showed a diffuse proliferation of intermediate to large cells
with prominent eosinophilic nucleoli and abundant amphophilic cytoplasm.
Numerous mitotic figures were identified (slides 3 and 4).

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:

Flow cytometry performed on the chest wall mass showed a population of large
cells which expressed bright CD4, CD33, bright CD38, and CD56 (slides 5 and 6).
The differential diagnosis by flow cytometry included blastic plasmacytoid
dendritic cell neoplasm as well as plasmablastic lymphoma.

Immunohistochemical stains were performed on the chest wall mass (slides 7-9)
and showed that the neoplastic cells expressed CD43, CD45, CD30 (weak,
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partial), CD79a (rare cells, weak), OCT2, BOB1, MUM1 (strong), and EMA
(strong). They were lambda light chain restricted by kappa / lambda in situ
hybridization. There were negative for CD138, PAX5, CD20, CD3, ALK, TdT,
CD34, HHV8, and EBER ISH.

Special Stains:

EBER ISH (see Immunohistochemistry section)

Cytogenetics:
Not done

Molecular Analysis:
PCR for HIV and EBV performed on blood.
Interesting Feature(s) of Submitted Case:

Flow cytometry alone in this case resulted in a differential diagnosis of
plasmablastic lymphoma versus blastic plasmacytoid dendritic cell neoplasm.
This case illustrates the utility of immunostains to provide additional information
and lead to a definitive diagnosis.

Frequently plasmablastic lymphoma presents in patients with a known history of
immunosuppression (such as HIV infection, iatrogenic immunosuppression, and
in elderly patients with presumptive immunosenescence). This patient illustrates
that a diagnosis of plasmablastic lymphoma in a patient with no known history of
immunosuppression should trigger an evaluation for HIV infection.

Also, in situ hybridization for EBER is reported to be positive in 60-75% of cases
of plasmablastic lymphoma. EBER ISH was negative in this case, but the very
high EBV viral load in the blood suggests that the lymphoma may actually be
EBV positive. The small sample size (needle core biopsy) and small area of
viable tumor present on the EBER ISH slide may have resulted in a false
negative.

Proposed Diagnosis:

Plasmablastic lymphoma
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Submitter(s) and Titles (MD or MD PhD): Victoria Alagiozian-Angelova MD,
Ismail Elbaz Younes MD, Paul G Rubinstein, MD

Affiliation: John H. Stroger Jr. Hospital of Cook County
E-mail: vangelova@cookcountyhhs.org

Clinical History: 31 year old HIV+ male with history of neurosyphilis,
treated, anal squamous cell carcinoma in situ, resected in 2017 and asthma,
presents with upper extremity numbness and weakness, and inability to
walk (complete paralysis). Labs are non-contributory, except for high LDH
(400U/L).

Biopsy Fixation Details: 10% buffered formalin

Description of Clinical Image if Any: MRI showed 4.5 cm prevertebral lesion
at C7

Details of Microscopic Findings: The biopsy of the prevertebral lesion
shows a large cell pl phic neopl with some bilobed nuclei, some
appearing anaplastic, admixed with small lymphocytes and histiocytes
The cells appear to be cuffing around the vessels, foci of necrosis were

present. Mitoses and apoptosis are easily noted.

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:
IHC shows CD45+ CD20+ CD79a+ CD30+ EBER+ large cell hematopoietic
neoplasm. Some of the large cells show dot-like immunoreactivity for CD15
(rare). There was no immunoreactivity for CD10 or CD5. Background of
CD163+ histiocytes was present. Ki67 proliferation rate was ~70%.
Additional immunostains were also performed to exclude carcinoma,
melanoma and sarcoma- all negative.
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Special Stains: AFB and GMS are negative
Cytogenetics: Not done
Molecular Analysis: Not performed

Interesting Feature(s) of Submitted Case: The case was having features of
both high grade DLBCL and Classical Hodgkin lymph (CD30+/CD15+).

Proposed Diagnosis: Grey zone lymphoma with features intermediate
between DLBCL and classical Hodgkin lymphoma; EBER+

Comments: Rare entity in the setting of HIV+ lymphomas.
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Proposed diagnosis

* B-cell ymphoma, unclassifiable, with features intermediate between
diffuse large B cell lymphoma and classical Hodgkin lymphoma, EBER-
positive




CASE SUBMISSION FORM

Submitter(s) and Titles (MD or MD PhD): Aarti Sidana, MBBS?, Jagmohan S. Sidhu, MDY, Ronald Harris, DO?
Affiliation:

1. United Health Services Hospitals, Johnson City, NY, USA

2. UHS Oncology, Johnson City, NY, USA

E-mail: jagmohansidhu@aol.com

Clinical History: 51-year-old male with a 30-year history of HIV infection and recent diagnosis of Kaposi sarcoma in
gastic polyps presented in March 2008 with Lo sided abdominal pain, fever,night sweats, and welght loss. His CD4
count was 297/ul {reference range: 600-1600/ul), HIV viral load was 88709 HIV1 RNA copies/ml (reference range: <50
copies/mi).Liymphadenopathy was palpable. CT scan showed cervical, mediastinal, axillary, and inguinal -
Iymphadenopathy. Left pasterior cervical lymph node ias biopsied ar 3/24/08. Extracavitary/Soli HHVa-assaciated
large B-cell lymphoma of the lymph node was diagnosed. On 3/25/08 a colonoscopy was done because of abdominal
pain and showed multiple small (-3 mm) left colon polyps, which were biopsied. Extracavitary/Solid HHV:
associated large B-cell lymphoma of the colon was diagnosed, He was started on HAART (abacavir + lamivudine +
efavirena) fter the diagnosis of lymphoma and 3 cycles of CHOP were given in 2008, Anofher colonoscopy was done
de to abdominal pain in April 2008 Colonascopy showed muliple smell 2.3 ram) e and ight colon palyps, which
were blopsicd, Persistent extracowiary/Solid HHVE assaciated large B-cell lymphoma of colon was diagriosed. In uly
2009, 2 days after completion of third cycle of CHOP he presented to the emergency department of a New York City
Hospital with small bowel obstruction and was taken to the operating room for resection. Post-operative course was
complicated by sepsis and severe fungal infection. He came back to the emergency department of our hospital in
‘Auglist 2009 and was admitted with high fever, bilateral neck swellings, difficulty in oral intake, abdominal pain,
hrombocytopenia and worsening dyspnea. CD4 count in May 2009 was 264/ul (referénce range: 600-

1600/ and the viral Load in May 2009 was 60 HIVL RNA copies/mi [referance range: <48 copies/mi) Chest x-ray
showed bilateral lung infiltrates. CT scan showed bilateral upper lobe interstitial and aiveolar lung infiltrates, and
bilateral cervical, | His worsened and his

piratory condition deteri further. Despite ive measures. He died in August 2009. He died 17 months
after the diagnosis of itary HHV8-associated large B-cell

Biopsy Fixation Details: 10% Neutral Buffered Formalin

Description of Clinical Image if Any: None

Details of Microscopic Findings: Lymph node and colon specimens showed large sheets of

large lymphoid cells with plasmacytoid
appearance deslmymg';{he architecture. Numerous mitoses and apoptotic bodies were seen.

‘and/ or Flow Cytometry:
Immunohistochemistry and In situ Hybridization for EBER: Most of the large lymphoid cells were positive for LCA, CD38, MUM1, OCT2,
'BOBI, CD30, MYC, ana,psi,g\'r—l—**lavge cells were also positive for EBER and LANA (HHV-8). Ki6? labelling index was almost 100%. Lymphoid cells
were negative for CD20, PAXS, CD79a, CD138, EMA, CD2, CD3, CD4, CDS, CD7, CD8, CD10, CDS6, CB57, IgM, IgG, IgA, 1gD, KAPPA, LAMBDA,
BCL3, BCLL, BCLG, EBV-MPL.

Special Stains: Not performed

Cytogenetics: Not performed

Molecular Analysis:

Clonality studies: B-cell clonality study showed presence of heavy chain gene and kappa light chain gene
Tearrangement..

Next Generation Deep Sequencing: Being performed

Interesting Feature(s) of Submitted Case:
CD138-negative extracavitary HHV8+/EBV+ large cell lymphoma involving lymph nodes and colonic mucosa without involvement of body
cavities in an HIV-positive patient

Lack of CD138 expression by lymphoma cells could be the reason for the absence of involvement of serous cavities by this lymphoma.

Proposed Diagnosis: Extracavitary/solid EBV and HHV8-associated large B-cell ymphoma involving lymph node and colon
Comments: None

Aarti Sidana, MBBS?
Jagmohan S. Sidhu, MD?*
Ronald P. Harris, DO?

1. De of gy and L 'y Medi UHS Hospitals, Johnson City, NY
2. Department of Hematology and Oncology, UHS Hospitals, Johnson City, NY

%%fn ited
Health
Services

« 51-year-old male with a 30-year history of HIV infection and recent
diagnosis of Kaposi sarcoma in gastric polyps
« Presented in March 2008 with left-sided abdominal pain, fever, night
sweats, and weight loss
« CD4 count: 297/ul (reference range: 600-1600/ul)
« Viral Load: 88709 HIV1 RNA copies/ml (reference range: <50
copies/ml)
« Left posterior cervical lymphadenopathy was palpable.
« CT scan showed cervical, mediastinal, axillary, and inguinal
lymphadenopathy.
« Left posterior cervical lymph node was biopsied on 3/24/08.
Pt
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« Extracavitary/Solid HHV8-associated large B-cell lymphoma, lymph

« On 3/25/08 a colonoscopy was done because of abdominal pain and
showed multiple small (2-3 mm) left colon polyps, which were biopsied.

* HAART (abacavir +

lamivudine + efavirenz)

started after the

diagnosis of lymphoma

« 3 cycles of CHOP
given in 2008

« Another colonoscopy
was done due to
abdominal pain in April
2009.

« Colonoscopy showed

multiple small (2-3 mm)
left and right colon

gplypjs, which were
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Deep sequencing of the lymphoma involving the lymph node is being
done in Dr. Robert Ohgami’s Lab at University of California, San
Francisco, USA. The results will be available in a few weeks.

Persistent extracavitary/Solid HHV8-associated large B-cell
lymphoma, colon
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+ I July 2000, 2 days after completion of third cycle of CHOP he presented to the emergency department of a New
York City Hospital with small bowel obstructior and was taken to the operating room for resection. Post-operative
course was complicated by sepsis and severe fungal infection.

+ He came back to the eme

ency department of our hospital in August 2009 and was admitted with high fever,
bilateral neck swellings, dificulty in oral intake, abdominal pain, anemia, thrombocytopenia and worsening dyspnea.

CD4 count in May 2009: 264/ul (reference range: 600-1600/ul)

Viral Load in May 2009: 60 HIV1 RNA copies/m (reference range: <48 copies/mi)
+ Chest x-ray showed bilateral lung infilrates.
* CT scan showed bilateral upper lobe intersiitial and alveolar lung infitrates, and bilateral cervical, retroperitoneallceliac axisimesenteric
Iymphadenopathy
and hi
Despite aggressive measures, he died in August 2009,

e died 17 months after the diagnosis of extracavitary HHV8-associated large B-cell lymphoma.

« CD138-negative extracavitary HHV8+/EBV+ large cell lymphoma

involving lymph nodes and colonic mucosa without involvement of
body cavities in an HIV-positive patient

« Lack of CD138 expression by lymphoma cells could be the reason for
the absence of involvement of serous cavities by this lymphoma*

Metcalf RA, Wang L, Deos PH, Chock E, Warnke RA, Natkunam Y.
Extracavity primay effusion lymphoma presenting in a
lymph node without lymphomatous effusions.

Human Pathology 2014:xx-x0cxx (article in press)
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1. Metcalf RA, Wang L, Deos PH, Chock E, Warnke RA,
Natkunam Y. Extracavity primay effusion lymphoma
presenting in a lymph node without lymphomatous
effusions. Human Pathology 2014;xx-xxx-xxx (article in
press)

2. Cesarman E, Mesri EA. Kaposi sarcoma-associated
herpesvirus and other viruses in human
lymphomagenesis. CTMI 2006;312:263-287

3. Vockerodt M, Yap L-F, Shannon-Lowe C, et al. The
Epsein-Barr virus and the pathogenesis of lymphoma.
J Pathol 2015;235:312-322
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Type 4

Other infectious agent-associated lymphomas

(H. pylori, HTLV-1, Hep B, Hep C, and others)
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Submitter(s) and Titles (MD or MD PhD): Ocampo, Fernando A, MD; Ramos,
Josean, MD; Ward, Nicholas, MD

Affiliation: Rush University Medical Center
E-mail: nicholas_d_ward@rush.edu

Clinical History:

A 47 year-old male with no significant past medical history was transferred from an outside
institution with complaints of right sided chest pain, fevers (102°F) and severe neutropenia
(absolute neutrophil value: 0.14 k/uL). Initial whole blood count showed a hemoglobin level of

9 g/dL, a white blood count of 0.81 K/uL (14% neutrophils, 3% metamyelocytes, 1 %
myelocytes, 72% lymphocytes, 1% basophils and 9% monocytes) and a platelet count of
217,000/mm3. The initial peripheral smear was found to have leukopenia with many large,
reactive appearing lymphocytes with occasional fine granules and increased large granular
lymphocytes, suggestive of viral or other infectious reaction.

The following lab values were elevated: CRP (42.3 mg/dL), ferritin 28,518 (ng/dL), AST 60 mg/dL,
ALT 44 mg/dL, glucose 125 mg/dL. Normal values: fibrinogen (388 mg/dL), TGL 74 (mg/dL), total
cholesterol (149 mg/dL).

Bone marrow biopsy performed on the day of admission showed slightly hypocellular bone
marrow (30% cellularity) with decreased myelopoiesis, adequate erythropoiesis and
megakaryocytes, increased macrophages with erythrophagocytosis, and increased T-cells (CD3+
and CD8+). Concurrent flow cytometry showed a majority of lymphocytes were CD8+ and were
much larger than CD4+ by forward scatter; they expressed TCR alpha/beta and retained pan-T-
cell marker expression. TCR rearrangement was negative.

Serologies for HIV and hepatitis virus were negative. CT of chest/abdomen/pelvis was performed
and showed some retroperitoneal and mesenteric lymphadenopathy as well as multiple bilateral
pulmonary nodules. A respiratory pathogen panel identified Influenza B nucleic acid. Blood and
urine cultures were negative after 5 days of incubation.

After 2 days of supportive measures and oseltamivir, patient’s WBC rebounded to 10.6, but ANC
remained low; after administration of Neupogen, ANC rebounded to 3,190. EBV DNA by PCR
was performed at this time and was minimally positive (454 copies/mL). A tentative diagnosis at
this time was made of acute myelosuppression secondary to viral infection (influenza B).

Patient was seen after 5 months with normal serum CRP and ferritin levels, negative EBV PCR,
CBC with complete resolution and a control bone marrow biopsy showed a normocellular marrow
(40% cellularity) with trilineage hematopoiesis, no increase in blasts, overt dysplasia or abnormal
infiltrate identified. TCR rearrangement was again negative

Biopsy Fixation Details:
Bone marrow biopsy cases submitted in Z5 fixative.

Description of Clinical Image if Any:
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N/A
Details of Microscopic Findings:

Initial bone marrow biopsy: Slightly hypocellular bone marrow (30% cellularity) with markedly
decreased myelopoiesis, adequate erythropoiesis and megakaryocytes and increased
macrophages featuring erythrophagocytosis. No lymphoid are seen.

Recovery bone marrow biopsy: normocellular marrow (40% cellularity) with trilineage
hematopoiesis, no increase in blasts, overt dysplasia or abnormal infiltrate identified. TCR
rearrangement was negative. MISSING CD3

Immunophenotyping by Inmunohistochemistry and/ or Flow Cytometry:

Initial bone marrow biopsy: Increased, scattered interstitially located T-cells (CD3+) that appear
small and mature and show predominance of the CD8 subset when compared to CD4. EBER-
ISH is negative. E-cadherin reveals appropriate erythroid precursors. MPO demonstrates
decreased myeloid precursors. CD2, CD7 and CD5 highlight all the T-cells. CD30 is essentially
negative. CD68 highlights increased numbers of macrophages with intracytoplasmic debris and
rare red cells and erythroid precursors.

Flow cytometry: The majority of the lymphocytes (35%) of the total cells are CD8+ T cells that are
much larger than the CD4+ T cells. They express TCR alpha/beta and retain pan-T cell marker
expression.

Recovery bone marrow biopsy: Scattered small and mature appearing non-increased
interstitially located T-cells are highlighted by CD3.

Flow cytometry: No di abl ities identified. Approxi 7% of total cells are
medium sized CD4/CD8-double negatlve T cells that express bright CD3 CD5 CD7 CD2 and TCR
gamma delta. They do not express CD56 CD57 CD30 or TCR-alpha beta consistent with gamma-
delta T-cells.

Special Stains:

Initial bone marrow biopsy: Minimal reticulin fibrosis (MF 0-1), iron stores present on aspirate
with no ringed sideroblasts identified.

Recovery bone marrow biopsy: Minimal reticulin fibrosis (MF 0-1), iron stores present on
aspirate with no ringed sideroblasts identified.

Cytogenetics:
Normal male karyotype (46, XY) at both time of admission and recovery bone marrow

Molecular Analysis:
T-Cell Receptor Gamma Gene Rearrangement Study: No clonal T-cell receptor gene
rearrangement product was detected at time of initial marrow or recovery marrow sampling.

Interesting Feature(s) of Submitted Case:
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The approach to an isolated neutropenia involves a consideration of a broad diagnostic
differential including etlologles such as mfectlous nutrmonal medication related, immune, ethnic
variation, and y to and others. Particular to our case, large
granular lymphocytosis and other T-cell Iymphoprohferauve entities were considered, but the lack
of overt morphologic alypla, immunophenotypic aberrancy and no clonal T-cell receptor gene
rearrangemen these as iti Influenza virus have been related to
lymphohisti osis (HLH) in some cases, however this patient did not meet
cllnlcal criteria for HLH i.e., no splenomegaly, normal triglycerides and fibrinogen and only a
single lineage cytopenia (neutropenia). Overall, our case highlights the pertinent histologic,
laboratory and clinical findings that can accompany an acute viral infection with influenza and the
appropriate work-up to differentiate this from a true neoplastic lymphoproliferative disorder.

Proposed Diagnosis:
Acute myelosuppression secondary to viral infection (influenza B) with reactive
lymphoproliferation.

Comments:
N/A
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Clinical History

* 47 year old male

* Transferred from outside hospital with
complaint of right chest pain and WBC of 0.81
(absolute neutrophil count: 0.14)

Laboratories

* Initial CBC: Hb 13.9, WBC 0.81 (14% PMN, 72%
lymph, 9% mono, 3% metamyelocytes, 1%
myelocytes and 1 % basophils), PLT 217k

* Peripheral smear: leukopenia with large granular
lymphocytes; neutropenia with toxic granulation,
no significant blasts.

* Elevated lab values: CRP (42.3 mg/dL), ferritin
28,518 (ng/dL), AST 60 mg/dL, ALT 44 mg/dL,
glucose 125 mg/dL.

* Normal values: Fibrinogen (388 mg/dL), TGL 74
(mg/dL), total cholesterol (149 mg/dL)

PERIPHERAL BLOOD SMEAR

Radiology
CT of chest/abdomen/pelvis

* Retroperitoneal and mesenteric
lymphadenopathy, as well as multiple bilateral
pulmonary nodules.

BONE MARROW CORE BIOPSY
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Flow cytometry

Concurrent flow cytometry showed a majority of lymphocytes
were CD8+ (CD4/CDS8 ratio 0.32) and were much larger than
CD4+ ones by forward scatter, they expressed TCR alpha/beta
and retained pan-T-cell marker expression.

Additional Laboratory Studies

* Serology for HIV and hepatitis virus negative

* Respiratory pathogen PCR panel positive for Influenza B
* Blood and urine cultures negative after 5 days.

e Autoimmune panel negative
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Hospital course

* After 2 days with supportive measures and
oseltamivir patient still with persistent
neutropenia; post-Neupogen, ANC increased to
3.1.

* EBV DNA by PCR performed, minimally positive
(454 copies/mL).

* TCR rearrangement PCR sent out; negative on
follow-up 3 weeks later.

Follow-Up (5 months)

* Normal ferritin, fibrinogen, negative EBV PCR and
CBC with complete resolution.

* Bone marrow biopsy normocellular with
trilineage hematopoiesis, with no morphologic or
immunophenotypic findings concerning for
malignancy.

* Molecular testing for TCR rearrangement was
again negative.

17
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RECOVERY BONE MARROW BIOPSY

RECOVERY BONE MARROW BIOPSY
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Diagnosis

* Acute myelosuppression secondary to influenza infection
with reactive lymphoproliferation

21
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Submitter(s) and Titles (MD or MD PhD):
Sophie Song, MD PhD

Affiliation:
Dept. of Pathology and Laboratory Medicine, UCLA Medical Center, Los Angeles,
CA 90095-1732, U.S.A.

E-mail:
ssong@mednet.ucla.edu

Clinical History:

52 year-old woman with no significant past medical history, presents to the
Emergency Department at UCLA for two month history of progressive bilateral
neck swelling, nasal airway obstruction, dysphagia, and dyspnea. The patient
reports that she developed a cough and sore throat about two months ago, which
were treated with antibiotics. She noted not much improvement, and developed
additional symptoms, including progressive cervical lymphadenopathy and
dysphagia. The patient reports about a 5-10 Ib weight loss due to inability to eat,
as well as sweats.

Social history reveals that the patient is from Jamaica, and has lived in the USA
for 3 years, first in Maryland and now in Los Angeles. There is no other travel
history.

Physical exam is remarkable for bulky bilateral cervical lymphadenopathy and
palpable left axillary lymphadenopathy, with firm, non-mobile lymph nodes. In
addition, there is shotty inguinal lymphadenopathy. There are no skin lesions
and no hepatosplenomegaly.

Imaging studies reveal significantly enlarged bilateral high paratracheal, and
cervical lymph nodes involving multiple stations, with the largest lymph node on
the left side (level 5B) measuring 42 x 45 mm with necrotic center. In addition,
there is left axillary lymphadenopathy and enlargement of the adenoids and
tonsils is noted. Impression is suspicious for neoplasm or infection.

Laboratory studies show mild anemia (Hgb 11.3 g/dL) and mild thrombocytosis
(PIt 424 x 10E3/uL). Cais normal (9.4 mg/dL), LDH is elevated at 1,241 U/L.
QuantiFERON-TB Gold Plus Elisa test is positive. All other infectious disease
testing is negative.

Lymph node biopsy is performed and testing for HTLV I/l is pending at the time
of the biopsy.
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Biopsy Fixation Details:
Formalin and B5.

Description of Clinical Image if Any:
N/A.

Details of Microscopic Findings:

Histologic sections and touch preparations of the lymph node show a diffuse
lymphomatous infiltrate, which is comprised of large pleomorphic lymphocytes
with irregular to highly pleomorphic and often lobated nuclei, vesicular chromatin,
prominent nucleoli, and moderate amounts of cytoplasm. Apoptotic bodies and
mitoses are frequent. There are areas of necrosis.

Review of peripheral blood smear shows no atypical lymphocytosis.

Immunophenotyping by Immunohistochemistry and/ or Flow Cytometry:
Limited flow cytometric studies of the lymph node are performed due to low
quantity of recoverable cells. Findings indicate CD4+ mature T-cell neoplasm
with predominantly large cells. The large neoplastic T-cells are positive for CD2,
CD3, CD5 (bright), and CD45 (moderate to bright), with complete loss of

CD7. No monotypic B-cells are detected.

Flow cytometric studies of peripheral blood reveal no support for lymphomatous
involvement.

Immunochemical studies highlight lymphoma cells positive for CD2 (dim and
moderate), CD3, CD4, CD5 (bright), CD25 (bright), CD52, BetaF1, and PD1, with
complete loss of CD7 expression. The Ki67 proliferation index is about 80%.
Staining for CD30 highlights occasional few neoplastic lymphocytes (about 5%).
The lymphoma is negative for CD1a, CD8, CD10, CD20, CD21, CD23, CD56,
CD57, ALK, EMA, TIA1, Granzyme B, Perforin, TCL1, BCL6, CXCL13, FOXP3,
and TdT.

In-situ hybridization for EBV-EBER is negative.

Special Stains:
Acid fast stain is negative for microorganisms.

Cytogenetics:
N/A.

Molecular Analysis:
N/A.

Interesting Feature(s) of Submitted Case:
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- The patient is recently immigrated to the US from Jamaica, where HTLV-1
infection is endemic;
- Unique clinical presentation of ATLL, lymphomatous variant

Proposed Diagnosis:
Adult T-cell leukemia/lymphoma, lymphomatous variant

Comments:
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Case Two E 52 year-old woman with no significant PMH, presents to ED for
two month history of progressive bilateral neck swelling,
nasal airway obstruction, dysphagia, and dyspnea.
Sophie Song, MD PhD E Social history

» recentimmigrant from Jamaica

» lived in the US for 3 yrs in Maryland and Los Angeles

Dept. of Pathology and Laboratory Medicine
» no other travels

UCLA Medical Center

E  Physical exam
Los Angeles, CA, USA

» bulky bilateral cervical lymphadenopathy

> palpable left axillary lymphadenopathy

» shotty inguinal lymphadenopathy

» no skin lesions and no hepatosplenomegaly

2
Clinical Presentation Imaging Studies
E Laboratory testing . .
E CT whole body, with or without contrast:
Hgb 11.3 g/dL
Platelets 424 x 103/uL » significantly e_nlarggd bilate_ral high _paratra_cheal and cervical
. lymph nodes involving multiple stations, with the largest
Calcium 9.4 mg/dL lymph node on the left side (level 5B) measuring 42 x 45 mm
LDH 1,241 UIL with necrotic center
E Infectious disease work-ups > left axillary lymphadenopathy
» QuantiFERON-TB Gold Plus ELISA is positive; » enlargement of the adenoids and tonsils
» Pending HTLV I/1l;
» All other work-ups are negative
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LN Biopsy (Touch Prep)

Specimens

B Left cervical lymph node biopsy

E Peripheral blood review




LN Biopsy
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Flow Cytometry
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HTLV l/ll Results

B HTLV-1 is detected by qualitative DNA test
using real-time PCR

Proposed Diagnosis

Adult T-cell leukemia/lymphoma, lymphomatous variant
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Submitter(s) and Titles (MD or MD PhD):

Dachuan Zhang MD,PhD

Affiliation:
The Third Affiliated Hospital of Soochow University

E-mail:
zhangdachuan@suda.edu.cn

Clinical History:
cervical lymphaden swelling and fever

Biopsy Fixation Details:
Fixed in the neutral formalin liquid

Description of Clinical Image if Any:
No

Details of Microscopic Findings:
1. Lymph nodes are normally structurally present.
2. necosis of lymph node.

3. There are plasma cells, eosinophils, and proliferating reticulocytes in the

interfollicular area.

4. The lumen is narrowed by swelling of small vascular endothelial cells.

Immunophenotyping by Imnmunohistochemistry and/ or Flow Cytometry:

CD3, CD5 were positived in the interfollicular area.
CD20, CD79a were positived in the follicular area.
CD21 was positived on the FDC.

CD68 was positived on the histocyte.

CD30 was positived on the immunoblast.

EBER was negatived.

Special Stains:
No

Cytogenetics:
No

Molecular Analysis:
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No

Interesting Feature(s) of Submitted Case:
A case of toxoplasma lymphadenitis

Proposed Diagnosis:
Toxoplasma lymphadenitis

Comments:
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Submitter(s) and Titles (MD or MD PhD):
Yahya A. Al-Ghamdi, MD, Amy Chadbum, MD, Genevieve M. Crane, MD, PhD
Affiliation:

Department of Pathology and Laboratory Medicine, Weill Cornell Medicine/New
York Presbyterian Hospital, New York, NY, USA

E-mail:
gec9074@med.comell.edu
Clinical History:

The patient is a 78 year old man with long history of untreated hepatitis C, which
he contracted via a blood transfusion performed as part of hip replacement in
2008. He was found to have anti-neutrophil cytoplasmic antibody (ANCA)-
associated vasculltis in 2016 when he was found to have an elevated creatinine
(9.5 mg/dL; normal 0.64 - 1.27 mg/dL) with a positive proteinase 3 IgG antibody
(CANCA) and serum cryoglobulins. The vasculitis was treated with rituximab
every 6 months with relative improvement of his creatinine (ranging from 1.6 to
2.5 mg/dL). He subsequently developed worsening anemia, thrombocytopenia
and lymphadenopathy. A peripheral blood flow cytometry evaluation in 2016
showed no evidence of a lymphoproliferative process.

CBC 12/07/2018: WBC: 9.9 K/uL (Neut: 59.0 %, lymph: 35.5%, Mono: 4.0%, Eos:

1.0%, Baso: 0.5%), Hgb: 11.0 g/dL, Het: 33.9%, MCV: 84.9 fL, Pit: 108 K/uL.

Ref. range
Immunoglobulin G 2,304 (h)  610-1,616 mg/dl
Immunoglobulin A 684 (h)  85-499 mg/di
Immunoglobulin M 56 35 - 242 mg/dl

Kappa, free light chain ~ 15.42 (h) 0.3 - 1.94 mg/d]
Lambda, free light chain  13.12 () 0.57 - 2.63 mg/d
Kappa/Lambda FLC ratio 1.18 0.26-165

Urine immunofixation at an outside facility reportedly showed monoclonal kappa
immunoglobulin, but was not quantified.

HCV quantitative PCR (2016)  Not detected
Hepatitis C Antibody Reactive
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Biopsy Fixation Details:
Bone marrow trephine biopsy Bouin's fixative. All other specimens 10% formalin.
Description of Clinical Image if Any:

Not applicable

Details of Microscopic Findings:

Bone marrow clot section and biopsy (2018): The bone marrow is hypercellular
and contained multiple lymphoid aggregates. There is a background of active

trilineage g are seen in small clusters
but are overall unremarkable.

Bone marrow aspirate smears/touch preps:
BONE MARROW ASPIRATE SMEAR DIFFERENTIAL CFLL COUNT: 00 CFLLS
TYPE %

2 PRONORMOBLAST 1

PROMYELOCYTE 5 NORMOBLAST 14
MYELOCYTE 14 MONOCY 3
METAMYELOCYTE 10 LYMPHOCYTE 8
BAND / NEUTROPHIL 25 PLASMACELLS 10
EOSINOPHIL 7 OTHE

BASOPHIL 1 M:ERATIO 43

COMMENTS: The bone marrow aspirate is hypercellular for the patient's age.
Megakaryocytes are present, clustered in the spicules and dysplastic (>10%)
and include forms that are and/or Full

of the myeloid and erythroid lineages is present with an increase in the myeloid
lineage. An increase in blasts or evidence of significant dysplasia is not seen
Occasional erythroid cells with megaloblastoid features are noted (<10%). A
plasmacytosis with cytologic atypia is noted. Occasional Mot cells are seen. The
residual cellular elements present are composed primarily of small lymphocytes.
and monocytes. Neither lymphoid aggregates nor atypical lymphoid cells are
identified.

by i istry and/ or Flow Cy y:

i istry: The lymphoid are positive
for CD20, Pax5 and CD5 with a smaller number of CD3+ T cells. The atypical
lymphoid cells express cyclin D1, which is absent from the plasma cells by a
BCL1/CD138 double stain. The CD138+ plasma cells are polytypic based on
cytoplasmic kappa and lambda light chain expression. Immunostaining for CD10
highlights scattered marrow elements and is equivocal in the lymphoid
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aggregates. Immunostaining for Sox11 shows some background, but appears
positive in at least a subset of the lymphoid cells within the aggregates. LEF1 is
expressed by the background T cells.

Flow cytometry: The lymphocytes account for 28% of total viable events, of
which 54% are CD19, CD20+ B-cells. The vast majority of B cells are surface
kappa immunoglobulin light chain positive and are CD5+ (47%) with partial, dim
CD10 expression. The CD2+ T-cells comprise 18% of total lymphocytes and
show a CD4:CD8 of ~1. Only rare CD3 negative, CD7+ NK cells are present. The
T-cells show no significant loss of pan-T cell antigens. The CD38 bright positive
plasma cells comprise ~0.5% of total viable events and are polytypic.

Special Stains:

Reticulin stain shows no increase in bone marrow fibrosis. Iron stores are
markedly increased with no ring sideroblasts seen.

Cytogenetics:
Karyotype: 45,X,-Y[8]/46,XY[12]

FISH analysis: CCND1-IGH gene rearrangements were identified in 10% of 200
interphase nuclei evaluated indicating the presence of a t(11;14) translocation.
FISH did not detect TP53 gene deletion in this sample, but detected a
heterozygous deletion of the 13q14 region in 8.5% of 200 interphase nuclei
evaluated

Molecular Analysis:

Molecular evaluation of the peripheral blood (12/21/2018) was performed at
Genoptix (Carlsbad, CA) using their standard lymphoid panel.

Pathogenic alterations are DETECTED in the ATM (VAF 22%) and RB1 (VAF
9%) genes and a probable pathogenic alteration is DETECTED in the MEF2B
gene (VAF 18%). Genomic alterations of uncertain significance are also
DETECTED in the BCL2 (VAF 55%), DNMT3A (VAF 9%) and EZH2 (VAF 16%)
genes. The specific mutations are:.

MEF2B (c.68A>G; p.K23R): Previously observed in six primary mantle cell
lymphomas [Bea S, et al. 2013. Proc Natl Acad Sci 110:18250-18255), and is
expected to be likely pathogenic.

ATM (c.6514_6522delACACTTAGCinsT; p.T2172*): Expected to be pathogenic.
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BCL2 (c.95C>G; p.A32G): Uncertain clinical significance.
DNMT3A (c.2477A>G; p.K826R). Uncertain clinical significance.
EZH2 gene (c.2075C>T; p.A692V). Uncertain clinical significance.
RB1 (c.1654C>T; p.R552"). Expected to be pathogenic
Interesting Feature(s) of Submitted Case:

Mantle cell lymphoma in the setting of hepatitis C virus infection and ANCA-
associated vasculitis

Proposed Diagnosis:

Mantle cell lymphoma.

Comments:

Several studies have established an association between Hepatitis C virus (HCV)
infection and certain non-Hodgkin B cell lymphoma subtypes, particularly
marginal zone lymphoma and diffuse large B-cell lymphomal1, 2]. The range of B
cell lymphomas reported in this setting is broad; however, the association
between HCV infection and mantle cell lymphoma is less clear. The mechanism
of lymphomagenesis in this setting is still unknown. One possibility is direct
infection of B-cells and alteration of cell signaling[3]. Chronic immune stimulation
rather than a direct role in the lymphoma cells has also been suggested. To this
end, some bias in IGHV gene Usage and stereotyped HCDR3 sequences have
been found in HCV-associated splenic marginal zone lymphomas suggesting the
potential for an antigen-driven process[4]. Furthermore, reports have
demonstrated the efficacy of antiviral therapies in the management of HCV
induced lymphoma and mantle cell lymphoma in particular[5]. The lack of
evidence of active HCV in this case, however, could argue against this as a
potential strategy.

The patient's presentation of ANCA-associated vasculitis is also of interest.
Chronic HCV has been associated with detection of ANCA in the serum,
although this was not necessarily related to clinical symptoms[6]. ANCA-
associated vasculltis has also been associated with an increased risk of
malignancy including B cell lymphomas in one series[7].

Patient follow up: The patient was treated with bendamustine and rituximab
which was well tolerated, and he appears to have achieved complete remission
after 6 cycles.
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Mantle cell lymphoma, ANCA-
associated vasculitis and
longstanding hepatitis C

Peripheral blood flow evaluation in 2016: Rare CD19+
B cells without light chain restriction
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Lymphoid Molecular Profile

NGS RESULTS

Pathogenic alterations are DETECTED in the ATM and RB1 genas

Likely pathogenic alteration is DETECTED in the MEF2B gen:

Genomic alterations of uncertain significance are DETECTED in the BCL2, DNMT3A and EZH2 genes.

Gene Exons Tested Genomic Alteration(s) Mutation Effect Allele Frequency Pathogenic
T s 6514_8522delACACTTAGCInsT; pT IR ol Ser
BCL2 ALL €.95C>G; p.AT26 MISSENSE 55% UNCERTAIN

DNMT3A 8-23 €2477A>G; p.KB2ER MISSENSE 9% UNCERTAIN
EZHZ ALL €2075C>T; p.AB9ZV MISSENSE 16% UNCERTAIN
MEF28 28 .6BA>G; p.K23R MISSENSE 18% LIKELY
R8I ALL C1654C>T; p.RES2" 9% YES

For a complete list of the genes analyzed by NGS, please refer to the assay summary in this report.

Lymphoid panel completed at Genoptix (peripheral blood 12/2018)
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+ CD5+, CD19 (dim) CD20+
kappa-restricted B cell
population

*  47% of lymphoid cells

* 13% of all viable events
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Bone marrow aspirate

Trephine biopsy
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Slight plasmacytosis, plasma cells are negative for
cyclin D1 in contrast to the lymphoid aggregates
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Submitter(s) and Titles (MD or MD PhD):
Daniel S. Socha MD; Eric D. Hsi MD

Affiliation:

Department of Laboratory Medicine
Cleveland Clinic

9500 Euclid Ave

Cleveland, OH 44195

United States of America

E-mail:
sochad@ccf.org
hsie@ccf.org

Clinical History:

The patient is a 61 year old male who was incidentally found to have hepatitis C virus
(HCV) infection five years prior to BM biopsy. The patient did not receive treatment at
the time due to other co-morbidities. Two years prior to the BM biopsy, the patient
developed petechial skin lesions, migratory arthralgias, and fatigue and workup identified
mixed cryoglobulinemia (type IT). He was treated symptomatically, but noted that his
symptoms worsened during the winter months. One month before BM biopsy the patient
was hospitalized due to dehydration and acute kidney injury. Hematology was consulted
for neutropenia and an outpatient BM biopsy was performed after discharge.

The CBC at BM biopsy was WBC 2.91 x10%/L (62% neutrophils, 25% lymphocytes, 9%
monocytes, 3% eosinophils, 0% basophils, 1% plasma cells), hemoglobin 8.7 g/dL (88.3
fL), and platelet count 19 x10%/L. Hepatitis C antibody was positive and reflex hepatitis
C viral load was positive at 820,000 IU/mL. Genotyping studies showed the HCV
infection was genotype la. Hepatitis B surface antigen, surface antibody, and core
antibody were negative. Serum protein electrophoresis showed polyclonal
hypergammaglobulinemia with no evidence of a monoclonal protein. Cryoglobulin was
present at 818 pg/mL (RR: 0-50 pg/mL). Immunofixation of the cryoglobulin showed
abnormal matching homogeneous bands in the IgM and kappa regions as well as
polyclonal IgG. Rheumatoid factor activity was markedly elevated at 621 IU/mL (RR:
<20 IU/mL). Overall, the findings were consistent with a mixed cryoglobulinemia (type

1.

Biopsy Fixation Details:

The bone marrow aspirate was taken from the right posterior superior iliac crest. Bone
marrow biopsies were performed bilaterally. The aspirate smears were air-dried and
Wright-Giemsa stained. The biopsies and clot were submitted in zinc formalin and
embedded in paraffin.
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Description of Clinical Image if Any:
N/A

Details of Microscopic Findings:

The peripheral blood showed pancytopenia and a rare circulating plasma cell. Bone
marrow aspirate smears were aspicular and hemodilute, but demonstrated increased
lymphocytes (26%) and mature-appearing plasma cells (5%). There was trilineage
maturation with no morphologic evidence of dysplasia. The bone marrow core biopsy
was normocellular (50%) with trilineage hematopoiesis and no identifiable lymphoid
aggregates.

Immunophenotyping by Imnmunohistochemistry and/ or Flow Cytometry:
Immunohistochemical stains CD3, CD20, CD138, and kappa and lambda light chains
were performed on formalin fixed, paraffin-embedded tissue with appropriately staining
controls. Plasma cells were increased (10%), but polytypic for kappa and lambda light
chains. CD20 highlighted increased numbers of interstitial B-cells including small
clusters of lymphocytes. CD3 highlighted scattered interstitial T-cells.

Flow cytometry performed on the BM aspirate showed that 25% of total events were
Iymphocytes with 48% of the lymphocytes representing monotypic B-cells expressing
CD19, CD20 (bright), CD22 (dim), CD11¢, CD45, FMC-7, CD79b, and kappa light
chains. The B-cells were negative for CD5, CD10, CD25, CD103, and CD123.

Special Stains:
N/A

Cytogenetics:
Conventional cytogenetics were performed on the bone marrow and showed 46,XY[25].

Molecular Analysis:
N/A

Interesting Feature(s) of Submitted Case:

This patient presented with characteristic symptoms of cryoglobulinemia including
purpuric skin lesions, arthralgias, and fatigue. Immunofixation of the cryoprecipitate
demonstrated monoclonal IgM kappa and polyclonal IgG. Additionally, the rheumatoid
factor activity was markedly elevated, which in combination with the immunofixation
results, is diagnostic of type IT mixed cryoglobulinemia. Over 90% of cases of type IT
mixed cryoglobulinemia are associated with current or antecedent HCV infection. In the
rare HCV-negative cases, an autoimmune disorder (Sjogren’s syndrome, systemic lupus
erythematosus, or systemic sclerosis) or other infection (HBV) can be identified in most
cases. Although generally thought of as a benign B-cell lymphoproliferative disorder,
approximately 10% of patients with type II mixed cryoglobulinemia go on to develop
overt lymphoma. These lymphomas consist predominately of marginal zone lymphoma
and diffuse large B-cell lymphoma.
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Although the bone marrow was morphologically unremarkable in this case, flow
cytometry identified a kappa-restricted B-cell population that was negative for CD5 and
CD10. Immunohistochemistry demonstrated polytypic plasmacytosis (10%) and
increased B-cells with an interstitial distribution. On physical examination, there was no
evidence of organomegaly or lymphadenopathy, but the patient was lost to follow-up
before imaging studies were performed to asses for systemic disease.

In the absence of clinical or histologic features to suggest an overt lymphoma, this can be
considered as an HCV-associated monoclonal B-cell lymphocytosis. If splenomegaly or
lymphadenopathy was identified on imaging studies then tissue sampling would be
warranted to evaluate for lymphoma.

Proposed Diagnosis:
Mixed cryoglobulinemia (type II)-associated B-cell lymphoproliferative disorder ( HCV-

associated monoclonal B-cell lymphocytosis)

Comments:
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Peripheral Blood

*CBC at BM biopsy

*WBC: 2.91 x 10°/L

*62% neutrophils

*25% lymphocytes

*9% monocytes

*3% eosinophils

*0% basophils

*1% plasma cells
eHemoglobin: 8.7 g/dL (88.3 fL)
ePlatelet count: 19 x 10°/L

BM Biopsy

BM Biopsy (40x):

At low power the bone
marrow is normocellular
(50%) with no identifiable
lymphoid aggregates.

BM Biopsy (400x):
At high power the bone
marrow shows maturing

trilineage hematopoiesis.

Scattered plasma cells
are present (arrows).

BM Biopsy IHC




CD138 (200x):

CD138 highlights increased
plasma cells (10%) with
perivascular clusters.

Kappa and lambda light chains highlight increased, but polytypic plasma cells.

CD20 (200x):

CD20 highlights increased
interstitial B-cells with
occasional clusters of
lymphocytes.

€D3 (200x):
CD3 highlights scattered
interstitial T-cells.

Flow Cytometry

* Lymphocytes (25% of total events):
* 45% T-cells (CD4:CD8 ratio: 1.2)

* 3% NK cells

* 48% monotypic B-cells
* Positive: CD19, CD20 (bright), CD22 (dim), CD11c, CD45, FMC-7, CD79b, and kappa light

chains

* Negative: CD5, CD10, CD25, CD103, and CD123
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Conventional Cytogenetics

* 46,XY[25]

* -Normal male karyotype
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