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OUTLINE

v, Classifications
v, Germinal centre

1, 2016 Revision of 4" edition of WHO
classification of tumours of the
haematopoietic and lymphoid tissues

1, Changes that affect ocular lymphomas

. Lymphoma and the eye
v,Extraocular
v.lntraocular




OUTLINE

v, CLL/SLL
v, VRL
3, ECD LCH

v TNM staging of OAL
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LYMPROMA CLASSIFICATIONS OVER
THE YEARS...

1,1960s: Rappaport
12,1974 Lukesand Collins
,1978: Kiel (Europe)

wvLate 19800s Wor ki ng
(attempts to compare different
classifications)

vREAL 1994 (i ntroduc
based on clinical, morphological,
Immuno, molecular, T and B cells,
cytogenetic; postulated normal
counterpart in Immune system)




BACK WHEN | WAS A RESIDENT...

¥ Things were easy?

v, Rappaport
classification CLINIS%LDY

AWDLL
APDLL Orbital lymphoproliferative and

inflammatory lesions

A M Ixed.’ lym phocytl C V. White,* MD; J. Rootman,*{ MD; N. Quenville,* MD;
an d h | St' OCytl C A. Worth,{ MD; W. Robertson,§ MD

pu . . . We reviewed the records and biopsy speci- similar low-grade inflammatory lesions
A H I Stl O Cytl C mens of 38 patients with clinically similar  histologically and that they should be staged
orbital lymphoproliferative and low-grade  and followed like small lymphocytic lympho-
inflammatory lesions referred to one ophthal-  mas. Guidelines are given for handling these

|y m p h O m a mologist at the University of British Colum-  specimens in the laboratory.
bia between 1977 and 1984. Twenty-six
. patients had lymphoproliferative lesions, the
o N Od u Iar/d |ffu Se main feature being a densely cellular  Nous avons passé en revue les dossiers et les
population of small lymphocytes. This group  spécimens de biopsie de 38 malades souffrant
was further divided into reactive lymphoid  de lésions lymphoprolifératives orbitaires et

hvperplasna, malignant lymphoma, Hodgkin’s  de lésions inflammatoires a bas bruit clinique-
nnnnnnn nd aseraionl luaahaid hoanaenlacia ment cemhlahlec of référés 3 un onhtalmolo-

1987
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Histopathologic Findings and Frequency of Clonality
Detected by the Polymerase Chain Reaction in Ocular
Adnexal Lymphoproliferative Lesions

Valerie A. White, M.D., Randy D. Gascoyne, M.D., B. Kelly McNeil, B.Sc., Wilma Y. Chang, B.Sc.,

Lachelle V. Brewer, M.D., Jack Rootman, M.D.

Departments of Pathology, Vancouver Hospital and Health Sciences Centre and British Columbia Cancer
Agency (VAW, RDG, BKMcN, JR); Department of Ophthalmology, Vancouver Hospital and Health Sciences
Centre (VAW, WYC, LVB, JR); and University of British Columbia (VAW, RDG, WYC, LVB, JR), Vancouver,

British Columbia, Canada

We report the reclassification according to recently
described histologic categories of 48 patients with
ocular adnexal lymphoproliferative lesions with
long-term follow-up (mean, 8.1 yr). We used avail-
able formalin-fixed, paraffin-embedded, and frozen
tissues to assess the frequency of immunoglobulin
heavy chain gene rearrangement detectable by
polymerase chain reaction in these lesions. We re-
viewed patient records, obtained follow-up data,
and examined hematoxylin- and eosin-stained
slides. DNA extracted from tissues was amplified
with consensus V- and J-region primers to detect
immunoglobulin heavy chain gene rearrangement.
We examined 28 orbital, 10 lacrimal, and 10 con-
junctival lesions, of which 2 lesions were lymphoid

phoproliferative lesions can be histologically classi-
fied as lymphomas, that systemic lymphoma will
develop in at least 50% of these patients if they are
followed for sufficient time, and that most lesions
classified as lymphomas will be clonal using poly-
merase chain reaction techniques. Lack of amplifi-
cation using a consensus primer strategy may ac-
count for the inability to detect clonality by
polymerase chain reaction in some histologically
identified lymphomas.

KEY WORDS: Conjunctival lymphoma, Immuno-
globulin gene rearrangement, MALT lymphoma,
Mantle cell lymphoma, Orbital lymphoma, Poly-
merase chain reaction.

Afed Doddeol 1000001101050 10GT
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LYMPROMA CLASSIFICATIONS OVER
THE YEARS...

v REAL found to be superior to Working Formulation and Kiel,
formed basis for

v, WHO classification, 3 ed. 2001, rapidly out of date

v, WHO class, 4" ed. 2008, each chapter following the same
outline:

Definition

Synonyms

Epidemiology

Etiology

Possible precursor lesions
Stes of involvement
Clinical

Morphology

Differential diagnosis
Immunophenotype
Genetics

Postulated normal cells
Prognosis and predictive factors

To

To o To To Do Po To Do Do To Io Do




“Good news.
Your cholesterol has stayed the same,
but the research findings have changed.”




CURRENTLY: 2016 REVISION OF 4™ EDITION OF
WHO CLASSIFICATION OF TUMOURS OF
HAEMATOPOIETIC AND LYMPHOID TISSUES

WHO Classification of Tumours of
Haematopoietic and Lymphoid Tissues

Steven H. Swerdlow, Elias Campo, Nancy Lee Harris, Elaine S. Jaffe, Stefano A. Pileri,
Harald Stein, Jiirgen Thiele, Daniel A. Arber, Robert P. Hasserjian,
Michelle M. Le Beau, Attilio Orazi, Reiner Siebert




2016 REVISION OF 4" EDITION OF WHO
CLASSIFICATION OF TUMOURS OF
HAEMATOPOIETIC AND LYMPRHOID TISSUES

v,Definition

,.Synonyms

. Epidemiology

v, Etiology

v,Localization

v, Clinical features

v, Macroscopy and microscopy

Y
Ya
Ya

Differential diagnosis
mmunophenotype

Postulated normal counterpart

,Genetic profile
v,Genetic susceptibility
Prognosis and predictive factors
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“Nice and simple. The way a family leave

policy should be.”



WHO 2016, 4'" ED. REVISION

Precursor lymphoid neoplasms
Mature B-cell neoplasms

1.
2.

a)
b)
C)
d)
e)

MALT lymphoma
Follicular lymphoma
SLL/CLL

Mantle cell lymphoma
DLBCL

Mature T-cell and NK-cell neoplasms*
Hodgkin lymphoma

Histiocytic and dendritic cell neoplasms*
Post-transplant lymphoproliferative disorders*
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NORMAL GERMINAL CENTRE

Interfollicular
area

Follicular
area

Perifollicular
area

Extrafollicular
B-blast

Short-live
plasma cell

=
@

Centroblast

—— -

Antigen

Long-lived plasma cell
IgG, IgA, IgM,
IgD, Ig
A

Memory B-cells
Marginal zone

Pre-GC neoplasm
Mantle cell lymphoma

GC neoplasms

Follicular lymphoma
Burkitt lymphoma
DLBCL (some)
Hodgkin lymphoma

Post-GC neoplasms
Marginal zone & MALT lymphom

Lymphoplasmacytic lymphoma
CLL/SLL, DLBCL(some)
Plasma cell myelom




LYMPHOMA AND ThHE EYE

Extraocular or

Ocular - Ocular Adnexal

Intraocular




Primary

Orbit
‘Second
Ocular _
adnexae Conjunctiva
Eyelid - Primary

- Secondary




QOCULAR ADNEXAL
LYMPHOMA




B-CELL LYMPHOMA FREQUENCY:
ALL BODY SITES

« DLBCL 37%

w Follicular 29%

w CLL/SLL 12%
®EMZL 9%

®MCL 7%

® PMLBCL 3%

- Hi-grade B, NOS 2.5¢
« Burkitt <1%

~ Others 4.3%




FERRY ET AL. 2007: OCULAR
ADNEXAL LYMPHOMA - 353 CASES

w EMZL 52%

wFL 23%

w DLBCL 8%

® Other small B-cell 6%
®MCL 5%

® CLL/SLL 4%

~ Precursor B 1%

« T-cell/Hodgkin 1%




SMALL LYMPHOCYTIC
LYMPHOMA/CLL




SLL/CLL

¥, Most common leukemia of adults in West

v, Older adults, increasing with age

v, Monoclonal B-cell count >5x10°/L in blood
v Express CD5 and CD23

v, <5x10(°/L = monoclonal B -cell lymphocytosis

v SLL= nodal, splenic or other extramedullary
involvement with <5x10°/ L cells in blood




SLL/CLL

v, Monoclonal B-cell lymphocytosis precedes
CLL/SLL in almost all cases

Il mportant to distingul
>0.5x10°%/L as high chance of progression

v In SLL proliferation centres with small
ymphocytes, prolymphocytes and
paraimmunoblasts

v, Can be confused with germinal centers

¥, Cases with large PCs are associated with
more aggressive course




SLL/CLL

v, Postulated normal counterpart: antigen -
experienced mature CD5+ B-cell with
mutated or unmutated IGHV genes

v, Familial predisposition in 5 -10% in first
degree relatives; also for MBL

v, Additional factors:

A IGHV mutation status (mutated -favorable)
A del(17p)/TP53 mutation
A del(11qg)/ATM mutation

v, Transformation to DLBCL may occur with inc
genetic complexity




IMMUNOPHENOTYPE OF COMMON
OAL

All are CD 20+

Lymphoma CD5 CD10 BCL2 BCL6 Cyclin

type D1
EMZL
FL - + + +
MCL + - - - +
CLL/SLL +

DLBCL - -+ -+ -+




Internal Structures of the Eye
(saggital section)

INTRAOCULAR

LYMPHOMAS
- Retinal
Vitreoretinal
-~ Vitreal
Intraocular
Choroidal
Uveal
-~ CB

Iris




VITREORETINAL LYMPHOMA

v Formerly PIOL
v CNS lymphoma: before, concurrent or after
v High proliferation rate

v, Dlaghosed on vitreous cytology, rather than
tissue biopsy

v, Important to withhold steroids before biopsy

v Always a large cell lymphoma
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DLBCL-2 TYPES

v, Germinal center B- 3. Activated B-cell

cell type (~60%) type (~40%)
A CD20/PAX5 A CD20/PAX5
ACD10 A IRF4/MUM1
ABCL6

% VRL=ABQype 80-90%

10-15% unclassifiable by IHC




VITREORETINAL LYMPHOMA

v Mutations of MYD88gene on 3p22 in 75%
PCNSL

v, Important in innate immune signaling,
myeloid differentiation

v 1T0%VRL
v May be detected in aqueous humor
v May lead to easier dx.

............

Bonzheim et al.
Blood 2015: 126: 76.

Melting point analysis
. "’ i % P remeca 8
for MYD88mUtatlonS Melting temperature WT: 53,1 °C MYD88255F 62 17€
= Uveitis - LNA oligo == Positive control MYD88"?¢>" - LNA oligo
= Uveitis + LNA oligo Positive control MYD88-2557 + LNA oligo

- Case 6B - LNAoligo = Negative control
- Case 6B + LNA oligo
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Summary of entities comprising the L, C, M, R, and H groups in the revised
classification of Emile et al for the HS

L Langerhans cell histiocytosis (LCH)
Indeterminate cell histiocytosis
Erdheim-Chester disease (ECD)

Mixed ECD and LCH

C Cutaneous non-LCH histiocytoses
Cutaneous non-LCH histiocytoses with a major systemic component

M Primary malignant histiocytosis
Secondary malignant histiocytosis

R Familial Rosai-Dorfman disease (RDD)
Classical (nodal) RDD

Extranodal RDD
Neoplasia-associated RDD

Immune disease—associated RDD
Other non-C, non-L, non-M, and non-H histiocytoses

H Primary HLH: Mendelian-inherited conditions leading to HLH
Secondary HLH (apparently non-Mendelian HLH)
HLH of unknown/uncertain origin

John L. Frater Blood 2016;127:2655-2656

©2016 by American Society of Hematology



Histology and somatic mutations of histiocytoses of group L, C, R, M, and H

+LCH

«ICH

+ECD

» Mixed LCH/ECD

Fusions: BRAF,
ALK NTRK?
e
]
= — ARAF N/KRAS
— WKRAS

BRAFVE00E BRAFVE00E

vi vii
* A proportion of PIK3CA mutant patients have
concomitant BRAFVE600E mutations.

¢ Cutaneous non-LCH
-XG family: JXG, AXG, SRH, BCH,
GEH, PNH
-Non-XG family: cutaneous RDD,
NXG, othjer NOS

« Cutaneous non-LCH
with a major systemic component

* Familial Rosai-Dorfman Disease (RDD) 4
* Sporadic RDD [
-Classical RDD
-Extra-nodal RDD i
-RDD with neoplasia or immune disease -
-Unclassified

oy’ -
> :‘0‘__\" 2

% X ¥
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s » >
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* Primary Malignant Histiocytoses

* Secondary Malignant Histiocytoses
{following or associated with
another hematologic neoplasia)
Subtypes: Histiocytic, interdigitating,
Langerhans, Indeterminate Cell

* Primary HLH: Monogenic
inherited conditions leading to HLH
« Secondary HLH (non-Mendelian
HLH)
¢ HLH of unknown/uncertain origin

Jean-Francois Emile et al. Blood 2016;127:2672-2681

©2016 by American Society of Hematology
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Examples of clinical involvement by histiocytoses.

Jean-Francois Emile et al. Blood 2016;127:2672-2681

©2016 by American Society of Hematology



ERDHEIM-CRESTER DISEASE AND
THE RISTIOCYTOSES

v, ECD added to category of histiocytic and
dendritic cell neoplasms

v, From 60-100% haveBRAF WWOOE mutations
v, 11%PIK3CAmMutations
v, 4%NRASMuUtations

v Therefore important to distinguish ECD from
the other histiocytoses, although overlap
with LCH

v, Possible targets for treatment




Somatic mutations identified in MAPK and PI3K-AKT-mTOR pathway members in
LCH and ECD patients.

o Receptor tyrosine
kinase

v \ 4

Cell cycle, cellular growth, survival

H. Miles Prince Blood 2014;124:2901-2903

R *\

€ blood

©2014 by American Society of Hematology
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AJCC CANCER STAGING MANUAL
8" EDITION

Ocular Adnexal Lymphoma 71

Steffen Heegaard, Sarah E. Coupland,
Patrica Chevez-Barrios, Bita Esmaeli,
Valerie A. White, and Paul T. Finger

CHAPTER SUMMARY 5

Cancers Staged Using This Staging System &

4

The lymphomas staged according to this system are primary lymphomas arising in the ocular adnexa—namely, the conjunc-
tiva, eyelids, lacrimal gland, lacrimal drainage apparatus, and other orbital tissues surrounding the eye. 8




TNM STAGING OF OAL

v, To address the problems associated with Ann Arbor
(now Lugano) classification system:
A Classifies the vast majority of OAL as Stage |E
ADoesndot address anatomic
A Multiple and/or bilateral tumors
A Lymph node involvement
A Involvement of other extranodal sites

7, Not to be used for secondary involvement of
ocular adnexa or primary intraocular lymphomas




TNM STAGING OF OAL

v TX: Lymphoma extent not specified
% TO: No evidence of lymphoma
v T1: Lymphoma involving conjunctiva only

v T2: Lymphoma with orbital involvement +/ -
conjunctival involvement

v T3: Lymphoma with preseptal eyelid
Involvement +/ - orbital +/ - conjunctival

v T4: OAL extending beyond orbit to adjacent
structures, such as bone, sinuses, brain




TNM STAGING OF OAL

v N: Lymph node involvement

A N1: Lymph node regions draining ocular adnexa
superior to mediastinum ( preauricular,
submandibular, parotid, cervical)
> Nla: one lymph node region
> N1b: two or more regions

A N2: Involvement of lymph node regions of the
mediastinum

A N3: Diffuse or disseminated involvement of
peripheral or central lymph nodes not draining
ocular adnexa




TNM STAGING OF OAL

v, M: Metastasis:

A M1la: Noncontiguous involvement of other organs
external to ocular adnexa (lung, liver, spleen,
salivary, etc.)

A M1b: Involvement of bone marrow
A M1c: Both Ml1la and M1b

v, b = bilateral
%, m = multicentric

v, Other biomarkers
A Ki67 rate >20% associated with worse prognosis




AJCC 7'M EDITION T CATEGORY
PREDICTS DFS (SNIEGOWSKI ET AL 2014)

Disease Free Survival of Primary Ocular Disease Free Survival of Primary Ocular Adnexal
Adnexal Lymphoma Patients by T Stage Lymphoma Patients by N Stage

Cumulative Proportion Survivng

- T3 TN
...... T2 jod
--T4 % O Complete
3 + Censored
(]
c
,1% p =0.02620
T T— s O Complete 8_
+ Censored o
o
o 3
--------- -+ Chi2p = 0.0265 =
]
IS
3
(&)
------ =+
100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
Time Time

Ann Arbor stage and histologic subtype did not predict DFS
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ORIGINAL ARTICLE

Comparison of American Joint Committee on
Cancer TNM-based Staging System (7th edition) and
Ann Arbor Classification for Predicting Outcome
in Ocular Adnexal Lymphoma

Suryasnata Rath'*#, Joseph M. Connors?, Peter J. Dolman’, Jack Rootman'~,
Daniel B. Rootman', and Valerie A. White'”

' Department of Ophthalmology and Visual Sciences, U (A) OAL Analysis
2BC Cancer Agency Centre for Lymphoid Cancer, and
Canada, *Department of Pathology and Laboratory M
Canada, and *Ophthalmic Plastics, Orbit and Ocular On

P <0.00001

-

Group 1,n =102

Group 1=unilateral
Group 2=Dbilateral or N/M
Group 3=bilateral+N /M

Cum Survival

Group 2, n=30
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|

----J

o

Group3,n=2

0 2 4 6 8 10 12 14 16 18 20

Time to progression (y)




REGISTRY DATA COLLECTION
VARIABLES

v, Hx of reheumatoid arthritis, Sjogren
syndrome, CT disease, sicca syndrome

v, HX 1gG4 disease
v Evidence of infection by HIV, hepatitis B/C

v, Evidence of infection by H. pylori or C.
psittaci

v, Presence of A20 deletion

v, IGH-locus translocation or somatic mutation
pattern (EMZL)

¥, Concordant/discordant BM (DLBCL)
¥, Centroblastic/ immunoblastic (DLBCL)







