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SUMMARY

The WHO Classification differs from previous classifications in its
emphasis on defining real disease entities through a multimodality
approach.

New entities defined in the 4™ edition require more extensive
immunophenotyping and in some cases genetic information for
classification.

Panels of antibodies selected based on the morphological differential
diagnosis and tumor location can be used in an algorithmic approach to aid
diagnosis and classification.
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Differences between the REAL/WHO Classification and earlier classifications
1. vs Working Formulation and Rappaport

a.
b.

Qo

Recognition of distinct disease entities in classification

Attempt to classify by normal counterpart when possible, but recognizing
not always possible

No clinical groupings (low/int/high grade)

Use of immunophenotyping and genetic studies in diagnosis/classification
Involvement of clinicians and importance of clinical features in
diagnosis/classification

Consensus among as broad a group as possible on definitions and
terminology

2. vs Kiel classification

a.
b.
C.

d.

Recognizing that normal counterpart is not always known

No pathological groupings (low/high grade)

Involvement of clinicians and importance of clinical features in
diagnosis/classification

Consensus among as broad a group as possible

Differences between WHO 4™ ed and WHO 3" ed
1. More immunophenotypically and genetically defined categories of lymphoid
neoplasms
2. Recognition of lineage plasticity —
a. Genetic abnormalities that may give rise to either or both myeloid and

lymphoid neoplasms



i. Implication: new category — need to recognize by morphology and
do appropriate testing
b. Development of histiocytic neoplasms in lymphomas
i. Implication — recognize that these may be clonally related,;
appropriate immunophenotyping
c. Overlap between DLBCL and CHL
i. Decide when to use these categories
3. B-cell neoplasms
a. Small clonal populations - MBL, MCL, MGUS, IGH/BCL2, FL (in-situ,
FH clonal); new criteria for CLL, WM, MM
Unclassifiable splenic lymphomas
New subtypes of FL
Cutaneous BCL - importance of Mum1, Bcl2 in diagnosis
More categories of DLBCL
i. Molecular and immunophenotypic subgroups
1. Do we need to do all these stains? Discuss with clinicians
ii. Virus-associated (PBL, PEL, LyG, HHV8, EBV+, Infection-assoc)
1. Need immunophenotyping, staining for virus, clinical data
(this needs to be done)
2. Do we need EBER in all DLBCL? Probably in non-GCB
types, especially if CD20-
3. Do we need Bcl6, CD10, Mum1 in all DLBCL?
iii. Others - THRBCL, ALK+ - need to recognize as DLBCL,
otherwise optional
f. Gray-zone categories (DLBCL/CHL; DLBCL/BL)
i. Recognize by morphology and immunophenotype
ii. Don’t over-use!
iii. Importance of CG/FISH in diagnosis of BL/BLL
4. T/NK-cell neoplasms
a. EBV+ childhood T-LPD
i. Rare in non-Asians, but need to recognize, do EBV, TCR clonality
b. Cutaneous TCL
i. Need to recognize CD8+ aggressive; gamma-delta types
c. ALK-ALCL
i. Recognize by morphology; do appropriate stains
ii. Need to exclude LD variants of CHL — morphology and
immunophenotype (Pax5! EBER)

0o

ALGORITHMS FOR USE OF IMMUNOPHENOTYPING IN THE DIFFERENTIAL
DIAGNOSIS OF LYMPHOID NEOPLASMS

1. Begin with a broad but limited panel of antibodies, based on the morphological
differential diagnosis.

2. Add antigens in additional panels, based on initial results.

3. Avoid “shotgun” panels of unnecessary antibodies unless a clinically urgent
situation warrants.



USE OF IMMUNOPHENOTYPING IN DIFFERENTIAL DIAGNOSIS
OF MATURE B-CELL AND T/NK-CELL NEOPLASMS'

B-CELL ANTIGENS POSITIVE (CD19, CD20, CD79a, PAXS)

cyclin D1-
CcCD23+ — CLL —— 1(11:14) -
CD5+
) cyclin D1 +
CcD23- — MCL — 1(11:14) +
Small cells: —» Panel: CD35, CD10,
mallcelS: ™ cp23, cp2s5, cD103 BCL6 +
CD10+ —= FL ——|BCL2+
t(14;18) +
CD5- gg;gi *—» HCL — annexin1+
« Morphology (MZ pattern)
CD10- ¢ Clinical features —+ MZL
Cytoplasmic IG - (extranodal, splenic)
CD103- Psuedofollicular pattern, CD5 -
clinical features (BM) CLL
+ Morphology (MZ pattern,
plasmacytoid features),
genetics (del 7g),
Small cells: . . . Cytoplasmic IG +— I'.“F;ILvs —+ | e Clinical features
« Chronic lymphocytic leukaemia/ small lymphocytic (splenomegaly, bone
lymphoma (CLL/SLL) marrow involvement,
« Mantle cell lymphoma (MCL) paraprotein)

« Splenic marginal zone lymphoma

« Hairy cell leukaemia (HCL)

* Lymphoplasmacytic lymphoma (LPL)

« Extranodal marginal zone lymphoma (MALT lymphoma)

» Nodal marginal zone lymphoma 1These are meant to be general guidelines. Interpretation of results should be based
= Follicular lymphoma (FL) on individual circumstances and may vary.




USE OF IMMUNOPHENOTYPING IN DIFFERENTIAL DIAGNOSIS
OF MATURE B-CELL AND T/NK-CELL NEOPLASMS1

B-CELL ANTIGENS POSITIVE (CD19, CD20, CD79a, PAXS)

cyclin D1 + — blastoid MCL

CD5 +
cyclinD1 - — CD5 + DLBCL MYC +
BCL2-| — BL
BCLG -
BCLG + .
Panel: CD5, CD10, BCL2- — Fish for MYC,
Medium cells —» |BCL2, BCLS, e BCL2, BCL6 S
IRF4/MUM1, KI6T CD10+ BCL2+ |— U-DLBCL/BL
BCLG +/-
BCLG + BCL unclassifiable, _, Fish for MYC, BCL2, BCL6
BCL2 + DLBCL/BL to check for “double hit”
CD5 - MYC +
BCL2- | — BL ??
BCL2- — Fish for MYC,
IRF4/MUM1 -| " BCL2, BCL6 MYC +-
CD10- KI67 > 90% BCL2+ | — U-DLBCLBL
BCLG +/-
BCL6 +-
BCL2 + Fish for MYC, BCL2, BCL6
IRFAMUM1 +-| " UDLBCLBL = check for “double hit”
Ki67 60- 90%

Medium cells

« Burkitt’'s lymphoma (BL)

+ Diffuse large B-cell lymphoma (DLBCL)

« Mantle cell lymphoma (MCL), blastoid variant

« B-cell lymphoma, unclassifiable, intermediate 1These are meant to be general guidelines. Interpretation of results should be based
between DLBCL and BL (U-DLBCL/BL) on individual circumstances and may vary.



USE OF IMMUNOPHENOTYPING IN DIFFERENTIAL DIAGNOSIS
OF MATURE B-CELL AND T/NK-CELL NEOPLASMS1

B-CELL ANTIGENS POSITIVE (CD19, CD20, CD79a, PAX5)
cyclin D1 + — blastoid MCL

CD5 +
cyclin D1 -
Panel: CD5, BCL6 +- | — CD5 + DLBCL-NOS
Large cells: — |CD10, BCLS6, IRF4 +/-
IRF4/MUM1 CD10+ — DLBCL, NOS GCE type (BCL6+)
DLBCL or
CDS - — || DLBCL/CHL ﬁ'a':l':'f_* ——» DLBCL, NOS GCB type

cD10- BCL6+ ___ | Non-GCB — |Panel: CD138,
IRF4 + ALK1, CD30, CD15,
BCLE - EBV-EBER, HHVE, |—
L ’ RF4+ Post-GCB — |Ig light and heavy
Large cells: chains
+ Diffuse large B-cell lymphoma (DLECL), NOS
» T-cell/histiocyte rich large B-cell lymphoma (THRLBCL)
» Primary DLBCL of the CNS
» Primary cutaneous DLBCL, leg type
» EBV positive DLBCL of the elderly (EBV + DLBCL)

+« DLBCL associated with chronic inflammation

¢ Lymphomateid granulomatosis

« Primary mediastinal (thymic) large B-cell lymphoma (PMBL)

s Intravascular large B-cell lymphoma

¢ ALK positive large B-cell lymphoma

+ Plasmablastic lymphoma

« Large B-cell lymphoma arising in HHV8-associated GCB= Germinal center B-cell like
multicentric Castleman disease

¢ Primary effusion lymphoma

« B-cell lymphoma, unclassifiable, intermediate between

DLBCL (U-DLBCL) and classical Hodgkin lymphoma (CHL) 1These are meantto be general guidelines. Interpretation of results should be based
+ Mantle cell lymphoma (MCL), pleomorphic variant on individual circumstances and may vary.

Continued on next page




USE OF IMMUNOPHENOTYPING IN DIFFERENTIAL DIAGNOSIS
OF MATURE B-CELL AND T/NK-CELL NEOPLASMS

Large cells (continued) T-cell-rich ——— THRLBCL (May be BCL6 +, IRF4 -)
CD30 - <
EBER . DLBCL, non-GCB VAL +
HHVS - Mediastinal » PMBL ——»|TRAF +  (Mavbe
REL +{nuc) ’ )
CD30+ MAL +

borderline with CHL REL + (nuc)

Morphologically < CD15- —— PMBL —|TRAF +
CD15 +—— U-DLEBCL/CHL

elderly or — EBV + DLBCL
CcD20 + immunosuppressed
(PAXS +) EBER + Extranodal, T-cell _ _
HHVS - rich, angiocentric Lymphomatoid granulomatosis
Chronic

inflammation — © DLECL associated with chronic inflammation

EBER - LBCL in HHVS + MCD (IgM lambda +)

HHVS + confirm by morphology

EBV + .
HHVS - Plasmablastic lymphoma
EBV +/-
HHVE + PEL {CD30+)

;ﬁls-} T ep13s - EBV -

— ALK+ DLECL — IgAlambda+ EMA +

ALK+
EBV - i i
ALK - Anaplastic/P lasmablastic —+ IgG, A, kappa or lambda
HHVS - myelomalplasmacytoma

1These are meant fo be general guidelines. Interpretation of results should be based on individual circumstances and may vary.



USE OF IMMUNOPHENOTYPING IN DIFFERENTIAL DIAGNOSIS
OF MATURE B-CELL AND T/NK-CELL NEOPLASMS1

T-CELL ANTIGENS POSITIVE (CD2, CD3, CD5, CDT) [and B-cell antigens negative]

ALK+ —— ALCL, ALK +

DLBCL (T-cell antigen expression artifactual)

CD30+ Pax5+
Eg;g‘;‘;_ —+ Classical Hodgkin lymphoma
Anablastic Panel: CD30, ALK -
ph I — |CD15, Pax5, « Cutaneous = Primary cutaneous CD30+ T-cell LPD
morphology ALK, EBV-EBER » Polymorphous, regressing = LyP

» Monomorphous, progressing = PC-ALCL
Pax5- —— |+ Non-cutaneous = ALCL, ALK -

« Intestinal = EATL (eosinophils: clinical history of
CD30 - —— PTCL- NOS celiac disease or antibodies)

« HTLV1 + = ATLL, anaplastic large cell type

Anaplastic morphology

» Anaplastic large cell lymphoma (ALCL), ALK positive

« Anaplastic large cell lymphoma [(ALCL), ALK negative

» Adult T-cell leukemia/lymphoma (ATLL), anaplastic large cell type

« Enteropathy associated T- cell lymphoma (EATL)

* Primary cutaneous CD30 positive T-cell lymphoproliferative
disorders

» Lymphomatoid papulosis (LyP) 1These are meant to be general guidelines. Interpretation of results should be based
» Primary cutaneous anaplastic large cell lymphoma (PC-ALCL) on individual circumstances and may vary.



USE OF IMMUNOPHENOTYPING IN DIFFERENTIAL DIAGNOSIS
OF MATURE B-CELL AND T/NK-CELL NEOPLASMS1

T-CELL ANTIGENS POSITIVE (CD2, CD3, CD5, CD7) [and B-cell antigens negative (Pax5)]

CD30+ — CD30+ Cutaneous LPD
CD4+ — MF (CD2+ CD5+ CD7-

Panel: CD§, CD7, CD4, CD8- fF1+ CGP-)
Cutaneous CD8, CD30, C56, BF1, Epidermotropic cDg+ —» CD8 + AECTCL (CD2- CD5-
localization cytotoxic granule * CD7+/- CD56- BF1+ CGP+)
(non-anaplastic proteins (CGP = perforin, CD4-
morphology) granzyme B, TIA1), EBV- cutaneous y8TCL (CD2+ CD5-

EBER

CD8- —» |CD7+/- CD56+ BF1- CGP+) (dermis

and subcutis often involved)

CD30-
CD56+ — BPDC (CD3- CD5- CD123+ CD68+ TCL1+)
CD4+ <

CD56- —» Small/med cells = CD4+ smalll/medium CTCL

Med/large cells = PTCL-NOS
Dermis and SCPTCL (CD2+CD5-
. BF1 + —— )
subcutis CDB+< CD7+ CD56- CGP+)
Cutaneous y8TCL (CD2+

BF1- CD5- CDT+/- CD56+ CGP+)

CD4-
BF1+ —— PTCL-NOS

NK/T nasal type
(CD2+ CD7-
CD56+ CGP+)

cutaneous y&TCL
(CD2+ CD5- CDT+/-
CD56+ CGP+)

Cutaneous localization {non-anaplastic morphology)
« Primary cutaneous CD30 positive T-cell lymphoproliferative

disorders (LPD) '3'33‘< EBV+ —»
« Mycosis fungoides, Sézary syndrome (MF, SS) BF1 <

s Subcutaneous panniculitis-like T-cell lymphoma

« Primary cutaneous gamma-delta T-cell lymphoma (y3TCL)

s Primary cutaneous CD8 positive aggressive epidermotropic
cytotoxic T-cell lymphoma (AECTCL)

« Primary cutaneous CD4 positive small/medium T-cell lymphoma

s Extranodal NKIT cell lymphoma, nasal type

« Peripheral T-cell lymphoma, NOS 1These are meantto be general guidelines. Interpretation of results should be based
« Blastic plasmacytoid dendritic cell neoplasm (BPDC) on individual circumstances and may vary.

EBY- —»




USE OF IMMUNOPHENOTYPING IN DIFFERENTIAL DIAGNOSIS
OF MATURE B-CELL AND T/NK-CELL NEOPLASMS1

ENK/TCL (CD5- CD4- CD8- CD30- CD56+ CGP+, midline
—

EDER + face, upper aerodigestive tract, testis, Gl tract)
Panel: CD5, CD7, CD4, ':':DB! = Intestinal, other abdominalfvisceral sites,
Extranodal, CD30, C56, BF1, cytotoxic celiac disease or markers postive = EATL
noncutaneous |—* |granule proteins (CGP = (CD 5- CD7- CD4- CD8-/+ CD56-/+ TIA1+
localization perforin, granzyme B, TIA1), CD30 + —» GRB+ Perf+)
EBV-EBER + Other sites, celiac disease markers
EBER - negative = PTCL-NOS

Extranodal, noncutaneous localization = Liver, spleen, bone marrow sinuses, immune
« Extranodal NK/T cell lymphoma, nasal type (ENKTCL) suppression = HSTCL (CD5- CD7- CD4- CD8-
* Enteropathy-associated T-cell lymphoma (EATL) cD30- — CD56+ TIA1+ GRB- Perf-)
+ Hepatosplenic T-cell lymphoma (HSGDTCL) « Other sites = PTCL-NOS
« Peripheral T-cell lymphoma, NOS (PTCL-NOS)

CcD10 +

BCLG + , |* Vascular proliferation, expanded CD23+ FDC = AITL

PD1 + » Nodular 23+ FDC = Nodular PTCL

CD4 +/-
Nodal localization

HTLV1 + = ATLL (CD2+ CD5+ CD7- CD56-)
CD10 -
BCL6 -

HTLV1 -= PTCL-NOS

Nodal localization
+ Adult T-cell leukaemia/lymphoma (ATLL)

o Ang.iuimmunnblastic T-cell lymphoma (AITL) 1These are meant to be general guidelines. Interpretation of results should be based
» Peripheral T-cell lymphoma, NOS (PTCL-NOS) on individual circumstances and may vary.
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Differences between the REAL/WHO
Classification and earlier classifications

» vs Working Formulation and Rappaport
— Recognition of distinct disease entities in classification

— Attempt to classify by normal counterpart when possible, but recognizing not
always possible

— No clinical groupings (low/int/high grade)
— Use of immunophenotyping and genetic studies in diagnosis/classification

— Involvement of clinicians and importance of clinical features in
diagnosis/classification

— Consensus among as broad a group as possible on definitions and terminology
« vs Kiel classification

— Recognizing that normal counterpart is not always known

— No pathological groupings (low/high grade)

— Involvement of clinicians and importance of clinical features in
diagnosis/classification

— Consensus among as broad a group as possible
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“"Differences between WHO 4th ed an
WHO 3rd ed

« More immunophenotypically and genetically
defined categories of lymphoid neoplasms

 Recognition of lineage plasticity —

—  Genetic abnormalities that may give rise to either or
both myeloid and lymphoid neoplasms

 Implication: new category — need to recognize by
morphology and do appropriate testing

—  Development of histiocytic neoplasms in lymphomas

« Implication — recognize that these may be clonally related;
appropriate immunophenotyping

—  Overlap between DLBCL and CHL
« Decide when to use these categories




MASSACHUSETTS
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PATHOLOGY and Discovery

B-cell neoplasms

. Small clonal populations - MBL, MCL, MGUS, IGH/BCL2, FL (in-situ, FH
clonal); new criteria for CLL, WM, MM

. Unclassifiable splenic lymphomas
. New subtypes of FL
. Cutaneous BCL — importance of Mum1, Bcl2 in diagnosis

. More categories of DLBCL
— Molecular and immunophenotypic subgroups

. Do we need to do all these stains? Discuss with clinicians
— Virus-associated (PBL, PEL, LyG, HHV8, EBV+, Infection-assoc)
. Need immunophenotyping, staining for virus, clinical data (this needs to be done)

. Do we need EBER in all DLBCL? Probably in non-GCB types, especially if CD20-
. Do we need Bcl6, CD10, Muml in all DLBCL?

- Others — THRBCL, ALK+ - need to recognize as DLBCL, otherwise optional
Gray-zone categories (DLBCL/CHL; DLBCL/BL)

— Recognize by morphology and immunophenotype

— Don’t over-use!

- Importance of CG/FISH in diagNosis of BL/BLL
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T/NK-cell neoplasms

e EBV+ childhood T-LPD

— Rare In non-Asians, but need to recognize, do EBV, TCR
clonality

e Cutaneous TCL
— Need to recognize CD8+ aggressive, gamma-delta types

« ALK-ALCL

— Recognize by morphology; do appropriate stains

—  Need to exclude LD variants of CHL — morphology and
Immunophenotype (Pax5! EBER)
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ALGORITHMS FOR USE OF IMMUNOPHENOTYPING IN
DIFFERENTIAL DIAGNOSIS OF LYMPHOID NEOPLASMS

e Begin with a broad but limited panel of
antibodies, based on the morphological
differential diagnosis.

e Add antigens in additional panels, based on
Initial results.

* Avoid “shotgun” panels of unnecessary
antibodies unless a clinically urgent situation
warrants.
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USE OF IMMUNOPHENOTYPING IN DIFFERENTIAL DIAGNOSIS
OF MATURE B-CELL AND T/NK-CELL NEOPLASMS!

B-CELL ANTIGENS POSITIVE (CD19, CD20, CD79a, PAXS5)

CD23+ —» CLL —
CD5 +
CD23- —» MCL —
Panel: CD5, CD10,
Smallcells: = 55 cp2s, cD103
CD10+ —> FL ——

CD103 +
CD25+

CD5- <
cD10- <

CD103-

Small cells:

# Chronic lymphocytic leukaemia/ small lymphocytic
lymphoma (CLL/SLL)

= Mantle cell lymphoma (MCL)

s Splenic marginal zone lymphoma

« Hairy cell leukaemia (HCL)

= Lymphoplasmacytic lymphoma (LPL)

= Extranodal marginal zone lymphoma (MALT lymphoma)

« Nodal marginal zone lymphoma

= Follicular lymphoma (FL)

cyclin D1-
t(11;14) -

cyclin D1 +
t(11;14) +

BCL6 +
BCL2+
t(14;18) +

Cytoplasmic IG -

Cytoplasmic IG +—

Advancing Diagnosis
and Discovery

—+ HCL — annexin1 +

+ Morphology (MZ pattern)

¢ Clinical features — MZL
(extranodal, splenic)

Psuedofollicular pattern, CD5 -

clinical features (EM) CLL

* Morphology (MZ pattern,
plasmacytoid features),
genetics (del 7q),

s Clinical features
(splenomegaly, bone
marrow involvement,
paraprotein)

LPL vs
MZL

1These are meant to be general guidelines. Interpretation of results should be based
on individual circumstances and may vary.
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USE OF IMMUNOPHENOTYPING IN DIFFERENTIAL DIAGNOSIS
OF MATURE B-CELL AND T/NK-CELL NEOPLASMS?!

B-CELL ANTIGENS POSITIVE (CD19, CD20, CD79a, PAXS5)

cyclin D1 + — blastoid MCL

CD5 +
cyclin D1 - — CD5 + DLBCL MYC +
BCL2-| — BL
BCLG -
BCL6 .
Panel: CD5, CD10, BCL2-+ Fish for MYC,
Medium cells — |BCL2, BCLS, sl BCL2, BCL6 o
IRF4/MUM1, KI67 CD10+ BCL2+ |— U-DLBCL/BL
BCLG +/-
BCLG + BCL unclassifiable, _ Fish for MYC, BCL2, BCL6
BCL2 + DLBCL/BL to check for “double hit”
CD5 - MYC +
BCL2- | —» BL??
BCL2- . Fish for MYC,
IRFAMUM1 -| " BCL2, BCL6 ———
CD10- KI6T > 90% BCL2+ | — U-DLBCL/BL
BCLG +/-
BCL6 +/-
BCL2 + Fish for MYC, BCL2, BCL6
IRFAMUM1 +/.| > UDLBCL/BL —> . heck for “double hit”
Ki67 60- 90%

Medium cells

« Burkitt's lymphoma (BL)

« Diffuse large B-cell lymphoma (DLECL)

+ Mantle cell lymphoma (MCL), blastoid variant

* B-cell lymphoma, unclassifiable, intermediate 1These are meantto be general guidelines. Interpretation of results should be based
between DLBCL and BL (U-DLBCL/BL) on individual circumstances and may vary.
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USE OF IMMUNOPHENOTYPING IN DIFFERENTIAL DIAGNOSIS
OF MATURE B-CELL AND T/NK-CELL NEOPLASMS1

B-CELL ANTIGENS POSITIVE (CD19, CD20, CD79a, PAXS)
cyclin D1 + — blastoid MCL

CD5 +
cyclin D1 -
Panel: CDS5, BCL6 +/- | — CD5 + DLBCL-NOS
Large cells: — |CD10, BCLS, IRF4 +/-
IRF4/MUM1 CD10+ — DLBCL, NOS GCB type (BCL6+)
DLBCL or
CDS - — |;.DLBCL/CHL ﬁ‘ﬁ::'f_* —— DLBCL, NOS GCB type

cD10- BCL6+ __ |, \on.GCB —» |Panel: CD138,
IRF4 + ALK1, CD30, CD15,
S TEE EBV-EBER, HHVS, |——

Large cells: chains
+ Diffuse large B-cell lymphoma (DLBCL), NOS
» T-cell/histiocyte rich large B-cell lymphoma (THRLBCL)
» Primary DLBCL of the CNS
» Primary cutaneous DLBCL, leg type
» EBV positive DLBCL of the elderly (EBV + DLBCL)

+« DLBCL associated with chronic inflammation

¢ Lymphomatoid granulomatosis

s Primary mediastinal (thymic) large B-cell lymphoma (PMBL)

¢ Intravascular large B-cell lymphoma

+ ALK positive large B-cell lymphoma

s Plasmablastic lymphoma

« Large B-cell lymphoma arising in HHV8-associated GCB= Germinal center B-cell like
multicentric Castleman disease

¢ Primary effusion lymphoma

s B-cell lymphoma, unclassifiable, intermediate between

DLBCL (U-DLBCL) and classical Hndgkir'_l |Y"‘F_'h°"“’ (CHL) 1These are meant to be general guidelines. Interpretation of results should be based
+ Mantle cell lymphoma (MCL), pleomorphic variant on individual circumstances and may vary.

Continued on next page
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PATHOLOGY and Discovery

USE OF IMMUNOPHENOTYPING IN DIFFERENTIAL DIAGNOSIS
OF MATURE B-CELL AND T/NK-CELL NEOPLASMS1

Large cells (continued) T-cell-rich —— THRLBCL (May be BCL6 +, IRF4 -)
CD30 - <
EBER - DLBCL, non-GCB e
HHVS - Mediastinal » PMBL ——|TRAF +  (Mavbe
REL +{nuc) ’ )
CD30 + MAL +

Morphologically CD15- — PMBL —|TRAF +
borderline with CHL REL + (nuc)
€D15 +— U-DLBCL/CHL

elderly or — EBV + DLBCL
CD20 + immunosuppressed
(PAXS +) EBER + Extranodal, T-cell ) )
HHVS - rich, angiocentric —* Lymphomatoid granulomatosis
Chronic

inflammation —© DLBCL associated with chronic inflammation

EBER - LBCL in HHVS + MCD (IgM lambda +)
HHVS + confirm by morphology

EE':;;_ ——— Plasmablastic lymphoma
EE":;;{; —» PEL (CD30+)
CD20 -
(PAXS -) — CD138 +/- EBV -
ALK+ ALK + DLECL — IgAlambda+ EMA +
EBV - Anaplastic/Plasmablasti
plasti smablastic
‘ﬁhﬁa— ) myelomalplasmacytoma — 3G, A, kappa or lambda

1These are meant lo be general guidelines. Interpretation of results should be based on individual circumstances and may vary.
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USE OF IMMUNOPHENOTYPING IN DIFFERENTIAL DIAGNOSIS
OF MATURE B-CELL AND T/NK-CELL NEOPLASMS!

B-CELL ANTIGENS POSITIVE (CD19, CD20, CD79a, PAXS)

CD10+ — = PCFCL

BCLG +
IRF4 -
(FDC +/-)
Panel: CD10, BCL2, Small/medium/large cells
—» |BCLSG, IRF4/MUM1, BCL2 -
CD21/23 (FDC markers)

—— PCFCL

Cutaneous
localization
BCLG -

IRF4 +/-

(FDC +)
Small/medium cells

- CMZL

cD10 -
BCL6 +/-

IRF4 +

(FDC -)

Large round cells

—————— PC-DLBCL, leg type

BCLG -

IRF4 +/-
BCL2 + I
(FDC +) CMZL

Small/medium cells

BCLG +

IRF4 -

(FDC +, follicular)
Small/medium/large cells

—— PCFCL

FDC = Follicular dendritic cells

« Cutaneous marginal zone lymphoma (CMZL)

* Primary cutaneous follicle center lymphoma (PCFCL) These are meant to be general guidelines. Interpretation of results should be based
* Primary cutaneous DLBCL, leg type (PC-DLBCL, leg type) on individual circumstances and may vary.
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USE OF IMMUNOPHENOTYPING IN DIFFERENTIAL DIAGNOSIS
OF MATURE B-CELL AND T/NK-CELL NEOPLASMS1

T-CELL ANTIGENS POSITIVE (CD2, CD3, CDS5, CDT) [and B-cell antigens negative]

ALK + — ALCL, ALK +
DLBCL (T-cell antigen expression artifactual)

Pax5 +

CD30 + <
CD15 + , _
ALK < EBER +. — Classical Hodgkin lymphoma

. Panel: CD30,
Anapl:slllc — |CD15, Pax5, » Cutaneous = Primary cutaneous CD30+ T-cell LPD
morphology ALK, EBV-EBER| » Polymorphous, regressing = LyP

» Monomeorphous, progressing = PC-ALCL
Pax5- —— |+«Non-cutaneous =ALCL, ALK -

« Intestinal = EATL (eosinophils: clinical history of
CD30 - — PTCL- NOS celiac disease or antibodies)

« HTLV1 + = ATLL, anaplastic large cell type

Anaplastic morphology

« Anaplastic large cell lymphoma (ALCL), ALK positive

« Anaplastic large cell lymphoma (ALCL), ALK negative

¢ Adult T-cell leukemia/lymphoma (ATLL), anaplastic large cell type

« Enteropathy associated T- cell lymphoma (EATL)

« Primary cutaneous CD30 positive T-cell lymphoproliferative
disorders

» Lymphomatoid papulosis (LyP) These are meant to be general guidelines. Interpretation of results should be based
» Primary cutaneous anaplastic large cell lymphoma (PC-ALCL) on individual circumstances and may vary.
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USE OF IMMUNOPHENOTYPING IN DIFFERENTIAL DIAGNOSIS
OF MATURE B-CELL AND T/NK-CELL NEOPLASMS1

T-CELL ANTIGENS POSITIVE (CD2, CD3, CD5, CD7) [and B-cell antigens negative (Pax5)]

CD30+ — CD30+ Cutaneous LPD
CD4+ — MF (CD2+ CD5+ CD7-

Panel: CD5, CD7, CD4, CD8- pF1+ CGP-)
Cutaneous CD8, CD30, C56, BF1, Epidermotropic CDg+ —» CD8 + AECTCL (CD2- CDS-
localization - cytati.'.'nxlc granule ] CD7+/- CD56- BF1+ CGP+)
(non-anaplastic proteins (CGP = perforin, CD4-
morphology) granzyme B, TIA1), EBV- cutaneous y3TCL (CD2+ CD5-
EBER CD8- —+ |CD7+/- CD56+ F1- CGP+) (dermis
and subcutis often involved)
CD30-
CD56+ — BPDC (CD3- CD5- CD123+ CD68+ TCL1+)
CD4+ <
Small/med cells = CD4+ small/medium CTCL
CDS6- — MedJlarge cells = PTCL-NOS
Dermis and SCPTCL (CD2+ CD5-
subcutis D8+ < BF1+ — D7+ CD56- CGP+)
BF1- Cutaneous y8TCL (CD2+
CD5- CDT+/- CD56+ CGP+)
CD4-
Cutaneous localization {non-anaplastic morphology) BF1+ PTCL-NOS
« Primary cutaneous CD30 positive T-cell lymphoproliferative NKIT nasal type
disorders (LPD) CD8 - EBV+ —»|(CD2+ CD7-
« Mycosis fungoides, Sézary syndrome (MF, SS) CD56+ CGP+)
s Subcutaneous panniculitis-like T-cell lymphoma BF1- ta 5TCL
« Primary cutaneous gamma-delta T-cell lymphoma (y3TCL) cutaneous 'y

EBY- —|(CD2+ CD3- CDT+/-

CD56+ CGP+)

s Primary cutaneous CD8 positive aggressive epidermotropic
cytotoxic T-cell lymphoma (AECTCL)

« Primary cutaneous CD4 positive small/medium T-cell lymphoma

s Extranodal NKIT cell lymphoma, nasal type

« Peripheral T-cell lymphoma, NOS 1These are meantto be general guidelines. Interpretation of results should be based
« Blastic plasmacytoid dendritic cell neoplasm (BPDC) on individual circumstances and may vary.
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ENK/TCL (CD5- CD4- CD8- CD30- CD56+ CGP+, midline

EBER + —* face, upper aerodigestive tract, testis, Gl tract)
Panel: CD5, CD7, CD4, '::DB’ » Intestinal, other abdominallvisceral sites,
Extranodal, CD30, C56, EF_"’ cytotoxic celiac disease or markers postive = EATL
noncutaneous [—* |granule proteins (CGP = (CD 5- CD7- CD4- CD8-/+ CD56-/+ TIA1+
localization perforin, granzyme B, TIA1), CD30+ —» GRB+ Perf+)
EBV-EBER « Other sites, celiac disease markers
EBER - negative = PTCL-NOS

Extranodal. noncutaneous localization « Liver, spleen, bone marrow sinuses, immune
« Extranodal NKIT cell lymphoma, nasal type (ENKTCL) suppression = HSTCL (CD5- CD7- CD4- CD8-
« Enteropathy-associated T-cell lymphoma (EATL) CD30 - —+ CD56+ TIA1+ GRB- Perf-)
* Hepatosplenic T-cell lymphoma (HSGDTCL) « Other sites = PTCL-NOS
« Peripheral T-cell lymphoma, NOS (PTCL-NOS)

CD10 +

BCLG + , |* Vascular proliferation, expanded CD23+ FDC = AITL

PD1 + « Nodular 23+ FDC = Nodular PTCL

CD4 +/-
Nodal localization

HTLV1 + = ATLL (CD2+ CD5+ CD7- CD56-)
CD10 -
BCL6 -

HTLV1 -= PTCL-NOS

Nodal localization
¢ Adult T-cell leukaemia/lymphoma (ATLL)

» Angioimmunoblastic T-cell lymphoma (AITL) 1These are meant to be general guidelines. Interpretation of results should be based
« Peripheral T-cell lymphoma, NOS (PTCL-NOS) on individual circumstances and may vary.



