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Lymphoma Pathology |
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The Four Humors of Hippocratic Medicine. Ca@ohancement of Virgil Solis engravingi§! century.
Blood corresponds t&#anguin€personality type; pleasurseeking and sociable!
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WHAT ROYYOWAMMI Q  GANEGROMSTHE ISES

How to Past exam New entities
approach a ) cases and and updated
lymph node comments for classifi -

biopsy? 4 extra marks ' cation
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CEMfl Comments for extra marks.

y Short cases: A lymphoma and a reactive. Everyday encounter or spotter morphology.
Long case: Either malignant or reactive. Testing knowledge or identifying pattern.



EOECOURSE: LYMPHOMA&SESSION OBJECTIVES

High Grade T-cell Lymphomas Immunodeficiency
B-cell Lymphomas Including Cutaneous and EBV related



HAEMATOLOGICAIANCERREPORTING IN THE NHS

: Multi-
NETWORK disciplinary
Hospitals g

Integrated
diagnostic
reporting

Specialistntegrated Haematological
Malignancy DiagnostBervice



HOW DOES A NOMNEOPLASTIC LYMPH NODE LOOK L

Architecture of a reactive lymph node

Capsule —p» & x4
." = “'\_Cig

Source: Blaffie et al. Haematopathology. Elsevi2td edition,2016



WHERE DO THECELLS COME FROM?

Central lymphoid tissue | Peripheral lymphoid tissue
Precursor B-cells Peripheral (mature) B-cells

Bone Interfollicular Follicular Perifollicular
marrow area area area

Long-lived plasma cell

196, 194 loM.

Naive
B-cells .

Progenitor
B-cell

Extrafollicular Memory B-cells
B-blast Marginal zone
Pre-B-cell

Immature
B-cell

/ Short-lived Antigen
lasma cell
P Centroblast

A

Apoptotic
B-cell

Precursor B-cell neoplasm Pre-GC neoplasms GC neoplasms Post-GC neoplasms

B lymphoblastic Mantie cell lymphoma Follicular lymphoma
leukemia/lymphoma Burkitt Izmphoma Marginal zone (MALT) lymphoma
DLBCL(some) Lymphoplasmacytic lymphoma
Hodgkin lymphomas CLL/SLL, DLBCL(some)
Plasmacytoma

SwerdlowSH et al. WHO classification nfmour®f haematopoietiand lymphoid tissues. Lyon, France: IARC Zo#&8s,



WHERE DO THEELLS COME FROM?

Central lymphoid tissue Peripheral lymphoid tissue
Precursor T-cells Peripheral (mature) T- and NK-cells

Spleen
-b Mucosa
8 T-cel/ Peripheral blood
O~—[ = |

: Q
Progenitor T-cell/ @ Effector
Prothymocyte o T-cell

Nalve
Tcell T-blast /

Subcapsular
cortical
Memory T-cell

\‘\\

l%\\" . . .

\\\\Q l Memory T-cell

Nalve
T cell T-blast

Eﬂector
T-cell

Follicle

T lymphoblastic : i
lymphoma/leukemia Peripheral (mature) T-cell and NK-cell lymphomas/leukemias

SwerdlowSH et al. WHO classification nfmour®f haematopoietiand lymphoid tissues. Lyon, France: IARC Zo#&8s,




WHAT ARE THE COMMON LYMPHOMA PATTERNS

Diffuse Large cells scattered Nodular

Diffuse large cells In a diffuse or nodular background A Follicular lymphoma
A Diffuse large Bcell lymphoma A Classical Hodgkin lymphomas A small lymphocytic lymphome
A Anaplastic large cell lymphoma A Nodular lymphocyte predominant chronic lymphocytic leukaem
Hodgkin lymphoma (pseudofollicular)
Diffuse small/ medium sized cells A Tcell histiocyterich Beel A Follicular variants of other

A Burkitt lymphoma lymphoma lymphomas

A Lymphoplasmacytic lymphoma
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§ C20
§ CDr9a
§ CDL9
s CR2

§ Pax5 (nuclear)

IMMUNOHISTOCHEMISTRY BASICS

s Cp
§ C8
§ CDb
s CDr
s CD4
s C8

Proliferation fraction

Ferminal Centre

s BCR
s CDLO
s BCB
s C21, C23 (FDC)



B-CELL DIFFERENTIATION

Bone marrow Peripheral lymphoid tissues

“A_r]t»ig_g_r)_igq?pgqq»e_g’t_ : 7 Antigen dependent

SHM and
B R class switch Cytoplasmic and
secreled

A
hl | ‘lf’ mmur‘ogob ihins

O e EE e

Pro-B Pre-B Immature Mature Germinal Memory B Plasma cell
B naive B center B (Marginal zone)

Pre- BCR

L CD34 |
| TDT
CD10 [CD10 |
CD19
| CD79A
| PAX5

— | CD20
LCD23
[ BCL6 ]
____— | IRFA/MUM1 ]
- BLIMP1 |
CD138

SourceE . Jaffie et al. Haematopathology. Elsevi2t edition,2016



B-CELL DIFFERENTIATION

Bone marrow Peripheral lymphoid tissues

Antigen independent _ A"‘ige“ dependent

SHM and
CI aSS SW ﬂ(,h

=

Germmal
center B

[ CD10 |

— | IRF4A/MUM1

SourceE . Jaffie et al. Haematopathology. Elsevi2t edition,2016



FOLLICULAR LYMPHOMA




T-CELL DIFFERENTIATION

Thymus

Peripheral lymphoid tissues

Antigen independent

Antigen dependent

Follicular
T-helper

Thymocyte Medullary
thymocyte

Peripheral
T-cell

CD2/CD5

CD3 Cytoplasmic | CD3 Surface

[ CD4

| CD4/CD8

| CD8

| CD1a

BCL6

TBX21 GATA3 RORC

CD57
PD1

IL-4 IL-17

IFNY

L2 | | s | | TNFa

ICOS

| CXCL13

SourceE.Jaffie et al. Haematopathology. Elsevi2t edition,2016




T-CELL DIFFERENTIATION

Thymus Peripheral lymphoid tissues

Antigen independent

Antigen dependent

B\
=)
N
Follicular
T-helper

| CD7

CD2/CD5
' CD3 Cytoplasmic | CD3 Surface
| CD4

]

BCL6

CD57
PD1
ICOS

[ cxcL13 |

SourceE.Jaffie et al. Haematopathology. Elsevi2t edition,2016




ANGIOIMMUNOBLASTIC T CELL LYMPHOMA




LYMPEHOMAS IS ALCLINICAMNCONBENBIVMEANAGNO S

P

Follicular lymphoma DuodenalType FL
Systemic disease Localised disease

Transplant recipient No immunodeficiency or prior
lymphoma

Moss, Context Matters, Considerations for [ZBgde Conservation. Conservafiof2. Source: Blaffie et al. Haematopathology. Elseviznd edition 2016



Architecture.. Preserved or effaced/distorted? Partially or totally?

Pattern.. Diffuse, nodular, large scattered cells, intravasgsilansoidz
mixed, etc.

Colour.. Pink, blue or purple? Why?

= e

2 4
-

Definitelyneoplastic?

Nk

Lesional cells identifiedSize and shape
Monomorphic or pleomorphic?

Proliferation.. Mitosis and apopt®sis

Lesionalelldineage?Aberrant
expressiotrtoliferation?

Background cells and associ&tatiures?



B-CELL LYMPHOMAS: ARBITRARY CLASSIFICATIC

[ ]

TN

Large Bcell
(high grade

Y

Burkitt

Doublehit DLBCL
Triple-hit
High grade NOS

Small Bcell

(low grade) O"b

Clb + CLb -
|

I l Follicular
CLL/SLL Mantle Hairy cell
Marginal & MALT
LPL




CASH
63M Testicular massOrchidectomy

Diffuse infiltrat‘ionA




B1 high
High proliferatior»40%




DIFFUSE LARGEBLL LYMPHOMA: CELL OF ORIGI

The2017 WHO classificatiorREQUIREthe identification of these two subtypes

Hans Algorithm

GCB (42 cases)

iy Non-GC (27 cases)

+
— + o MUM1 <
BCL-6 < N

CD10

GCB (22 cases)

Non-GC (61 cases)

Hans CRMeisenburgeDD, Greiner TG;ascoyneRD, et al. Confirmation of the molecular classification of diffuse largélidnphoma by
immunohistochemistry using a tissue microarray. Zl0ddlan1;103(1)275-82




CASH.
63M Testicular massOrchidectomy

Diffuse large Bcelllymphoma, NOS
Non-germinal centresubtype

m Cell of originimmungrivileg site. Association with M&&) CLy9b and CARD1 mutations.
@y Hans algorithm. Prognostic maker5@bd doubleexpressarGenetics: FISH to exclude DH.

@ 2019S (short) : Primary testiculacdl lymphoma.



DIFFUSE LARGEBLL LYMPHOMHAC SUBGROUPS

Hans Algorithm

[l High expressors:
HGBL-DH with /G-MYC
High-risk DE-DLBCL with /G-MYC

Intermediate expressors:
HGBL-DH with non-IG MYC

DE-DLBCL, no MYC translocation

GCB (42 cases)

i Non-GC (27 cases)

+
. + MUM1<
BCL6 < GCB (22 cases)
Non-GC (61 cases)
BCL2 expression . P 5 = \ 5 ‘-w"h AR A A,

COO GCBhs ABC Double-expressor

Mandatory in the report 20-35% DLBCL (deOT confusevith doublehit) Poorer prognosis than €Q) DLBCL

. Low expressors:
HGBL-DH without dual expression

CD10 other non-DE-DLBCL
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Abundant pale cytoplasm
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Compartmentalisingalveolar fibrosis




Nongerminal centre

g phenotype
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Rt A .2 Vel -

RR/MUML + [E

Variable Variable



CASE

40F Bulky mediastinal mass. No distant lymphadenopathy
or marrow involvement on radiology.

Primary mediastinal thymic)
large Bcelllymphoma (PMLBCL)

@% Epidemiology: young female. Typical presentation: bulky disease early stage.
@y HC profile: CBO CI23 MAL. Prognosis: good.



SITESPECIFIC LARGEHB_ILYMPHOMAS

Primary (Thymig

Mediastinal
Young females
Post GC phenotype
Betteroutcome

Primary Cutaneous
(Leg Type)
Elderly women
Preferentiallylower legs

Post GC phenotype
CDKNA MY B8 inferior
prognosis

Primary CNS
Anyage
Post GC phenotype
Worse outcome
Frequent MYE&S

Primary Testicular
(not a separate WHO entit

Men >60
Post GC phenotype
MY[88

~

Immuno privileged sites.
Lymphomas devel@n immune escape phenotype.




CASBE
26F Right neck supraclavicular lymph node. ? Lymphoma

Polymophousinfiltration




No FDCs on CP1
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CD68 BGhistiocytes
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IRE/MUML +

Ki67 In cycle

Pax5 + CD30 (-) COL5 ()



CASE
26F. Right neck supraclavicular lymph node. ? Lymphoma

T cellhistiocyterich
large B-cell lymphoma

@% Variantof DLBCLAetiology mediated by cytotoxic CBpositive T cellproportionof cases are
B pathogeneticallyelated toNLPHLPrognosis: higstagedisease with bone marrow aedtranodalinvolvement.



|

DD LARGE CELLS SCATTERED IN DIFFUSE OR NOD!

)
@

@
.

TCHRBCL
Site Nodal & extra-nodal Nodal Nodal
Advanced stage | 67% 10% 50%
Large cells Variable LP (popcorn) ReedSternberg or HC

Large cells IHC

CDB0O'*, COLS', EBV
C20*, CD/9a*, Paxo*™, OCT2*

cmBo'+, cis', , EBV
C20*, Ch¥9a*, Paxo*, OCTF2*

CDB0*, CDL5*9, EBV'T
Cx0', CDr9a', Paxs*, OCT2!

Small cells T-cells CB>CDMM B-cells T-cells CB>CD8
T-cells PD*, CD4*
Background Absence of CE1* FDC Presencef CC21* FDC

meshworks

meshworks




CASH
22M Bowel obstruction secondary to intussuscepting

tumour. Righthemicolectomy

B 6M Jaw mass in African boy.

AL <

Monomorphic population Starrysky | 'I\'/I'ediumto Iar e cells. Apoptosis.




Can be focally/weakly +

CBBrare T cells

IRR/MUML (-) MYC+ IHC

MYCG FISH




CASH
22M Bowel obstruction secondary to intussuscepting

tumour. Righthemicolectomy

Burkittlymphoma (BL)

m Presentatiorextranodalsites or as an acuteukaemia. Clinical course: highly aggressive, but curable neoplasm. Ge
@ translocatiomvolving thevYConcogenesa constanteature.EBV infection varies according to épedemiologic type.

@ 2011S (short) BL in append2Q17S (long) BL witgranulomatousezaction.



Enaemu Sporadi

§ EBV + 90%. s EBV +5-30%. § EBV +25-40%.
§ In the malaria belt. § Throughout the world. § May also occur in other
s Primarily young children. s Children and young adults. Immunodeficiency states.

§ Extranodal s Extranodal § Incidence has been falling.

§ Slightly atypicakytologic

§ Most common in the jaw, facial & lleocecalegion is the most
features.

bones, and orbit. frequent.

SourceE.Jaffie et al. Haematopathology. Elsevi® edition,2016



CASE
/0M Widespreadymphadenopathy,perisplenicmass,

testicular massOrchidectomyMYC& BCI2 by FISH.

B Widspreadlymphadnopathysplenic masSplenectomy

Diffuse infiltration | . | h proiifekation.
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MYC+ FISH

BCR2 + FISH



CASE
/0OM Widespread lymphadenopathyerisplenicmass,

testicular massOrchidectomyMYC& BCR2 by FISH.

High grade Bcell lymphoma

with MYCand BCI2 rearrangements
(double hit)

m New entity Genetics: Defineldy the presence of rearrangemenfsbothMYCand BCR. IHC: Usually GC phenotype.
By Prognosis: Aggressive neoplasm may require intensifying the treatment.

Relate®015S (long old classification-&ell lymphoma, unclassifiable, with features intermediate between DLBCL
and BLand double hitd1YCand BCR.




B-cell ymphoma, unclassifiable, with features
Intermediate between DLBCL and BL
SubsetMYC+ BCI2 + and/or BCI6 +



HIGHRGRADE ®ELL LYMPHOMAS

Morphology DLBCL/BL

Steven HSwerdlowElias Campo, Stefano Rileri et al. The2016 revision of the World Health Organization (WHO) classification of lymphoid neoplasm=Bl6¢i -643569.



HIGHRGRADE ®ELL LYMPHOMAS

Morphology DLBCL/BL

Phenotype &
cytogenetics

Y

Diagnosis DLBCL, NOS

Steven HSwerdlowElias Campo, Stefano Rileri et al. The2016 revision of the World Health Organization (WHO) classification of lymphoid neoplasm=Bl6¢i -643569.



HIGHRGRADE ®ELL LYMPHOMAS

Morphology DLBCL/BL

Phenotype &
cytogenetics

Y v
Diagnosis HGBL, with MYC and DLBCL, NOS
BCL2 and/or BCL6R

Steven HSwerdlowElias Campo, Stefano Rileri et al. The2016 revision of the World Health Organization (WHO) classification of lymphoid neoplasm=Bl6¢i -643569.



HIGHRGRADE ®ELL LYMPHOMAS

Morphology DLBCL/BL

Phenotype &
cytogenetics

¥ Y v
Diagnosis HGBL, NOS HGBL, with MYC and DLBCL, NOS
BCL2 and/or BCL6R

Steven HSwerdlowElias Campo, Stefano Rileri et al. The2016 revision of the World Health Organization (WHO) classification of lymphoid neoplasm=Bl6¢i -643569.



HIGHRGRADE ®ELL LYMPHOMAS

Morphology Blastoid DLBCL/BL

Phenotype &

cytogenetics TdT-, cyclin D1-

¥ Y v
Diagnosis HGBL, NOS HGBL, with MYC and DLBCL, NOS
BCL2 and/or BCL6R

Steven HSwerdlowElias Campo, Stefano Rileri et al. The2016 revision of the World Health Organization (WHO) classification of lymphoid neoplasm=Bl6¢i -643569.



CHGRADES ELL LY MFPROIV

HGBL, NOS



. CASE . . . .
/3M Systemic lymphadenopathy. Right groin no@xcision

MYC & BChrearrangements by FISH.

B Systemiymphadenopathy. Small intestinal obstruction due to multiple tumours.

2B tarma 2l

"5 e 3

Diffuse infiltration
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. CAS% . . . .
/3M Systemic lymphadenopathy. Right groin no@scision

MYC & BChrearrangements by FISH.

High grade Bcell lymphoma

with MYCand BCI6 rearrangements
(double hif)

@% New entity Genetics: Defineldy the presence of rearrangemenfsbothMYCand BC6. MoreheterogenouthanMYC
By BCL DH.

Related2015S (long old classification-&ll lymphoma, unclassifiable, with features intermediate between DLBCL
and BLand double hitd1YCand BCR.
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DOUBLE HIT LYMPHOMAS

Poorprognosis when treated with standattememmunotherapy.
Haveincreased risk of central nervous system involvemept@gréssion.

_—

\" /

MYC/BC2 DH
MYC/BCR + BCI6 TH

Commonly GCB phenotype
CDLO+ BCl6+ IRB/MUML (-)

MYC/BC& DH

Incomplete&linicopathologic
characterisation

Heterogeneous morphology

Dominant ABC phenotype



CASE
33M Small bowel mass. ?Burkitt lymphoma. Duodenal biop:

B 73M Obstructingolon lesion. Resection.

Diffuse relatively monomorphic highly proliferative infiltrate



