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Mature, 2000 Feb 3;403(6769):503-11.

Distinct types of diffuse large B-cell lymphoma identified by gene expression profiling.

Alizadeh AA', Eisen MB, Davis RE, Ma C, Lossos IS, Rosenwald A, Boldrick JC, Sabet H, Tran T, Yu X, Powell JI, Yang L, Marti GE, Moore T, Hudson J Jr, Lig

L, Lewis DB, Tibshirani R, Sherlock G, Chan WC, Greiner TC, Weisenburger DD, Armitage JO, Warnke R, Levy R, Wilson W, Grever MR, Byrd JC, Botstein O,
Brown PO, Staudt LM.

# Author information

Abstract

Diffuse large B-cell lymphoma (DLBCL), the most common subtype of non-Hodgkin's lymphoma, is clinically heterogeneous: 40% of patients
respond well to current therapy and have prolonged survival, whereas the remainder succumb to the disease. We proposed that this
variability in natural history reflects unrecognized molecular heterogeneity in the tumours. Using DNA microarrays, we have conducted a
systematic characterization of gene expression in B-cell malignancies. Here we show that there is diversity in gene expression among the
tumours of DLBCL patients, apparently reflecting the variation in tumour proliferation rate, host response and differentiation state of the
tumour. We identified two molecularly distinct forms of DLBCL which had gene expression patterns indicative of different stages of B-cell
differentiation. One type expressed genes characteristic of germinal centre B cells ('germinal centre B-like DLBCL'); the second type
expressed genes normally induced during in vitro activation of peripheral blood B cells (‘activated B-like DLBCL'). Patients with germinal
centre B-like DLBCL had a significantly better overall survival than those with activated B-like DLBCL. The molecular classification of tumours
on the basis of gene expression can thus identify previously undetected and clinically significant subtypes of cancer.

Comment in
Gene expression in diagnosis. [Nature. 2000]
How diagnosis with microarrays can help cancer patients. [Mature. 2000]
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Germinal merkez B-hiicre Aktive B hiicre benzeri (ABH)

benzeri (GMB)

Daha iyi prognoz Daha kotl prognoz

Bes yillik sagkalim: %76 Bes yillik sagkalim: %34

immiinoblastik T

3q, 18921-22 kromozom
12912 kromozom kazanci kazanclari
6021-922 kromozom kaybi

= NF-kB yolaginin aktivasyonu
= CARD11 mutasyonu

= CD79B mutasyonu

= TNFAIP3 mutasyonu

= MYD88 mutasyonu

= BCL2 translokasyonlari
=  MYC translokasyonlari
= EZH2 mutasyonu
= PTEN delesyonu




Degisen nedir???

* NGS
* Yeni klinik, patolojik, genetik/molekiiler data
* Ortak multisentrik calismalar
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The 2016 revision of the World Health Organization (WHO) classification of
lymphoid neoplasms

Steven H. Swerdlow, Elias Campo, Stefano A. Pileri, Nancy Lee Harris, Harald Stein, Reiner Siebert,
Ranjana Advani, Michele Ghielmini, Gilles A. Salles, Andrew D. Zelenetz and Elaine S. Jaffe

Diffuse large B-cell
lymphoma, NOS

EBV" DLECL, NOS

sV’
mucocutaneous
ulcer

Burkitt lymphoma

Burkitt-like
lymphoma with 11q
aberration

High-grade B-cell
lymphoma, NO5

« Distinction of GCB vs ABC /'non-GC type required with use of immunohistochemical

algorithm acceptable. may affect therapy

- Coexpression of MYC and BCL2 considered new prognostic marker (double
expressor lymphoma)

« Mutational landscape better understood but clinical impact remains to be
determined

« This term replaces EBV™ DLBCL of the eiderly because It may occur In younger
patients.

« Does not include EBV" B-cell lymphomas that can be given a more specific
diagnosis.

« Newly recognized entity associated with iatragenic iImmunosuppression or age
related immunosentscence

« TCF3 or ID3 mutations in up 1o ~70% of cases

« New provisional entity that closely resembles Burkitt lymphoma but lacks MYC
rearrangement and has some other distinctive features

= Together with the new category for the “double- ‘triple-hit™ kmphomas, replaces
the 2008 category of B-cell lymphoma, unclassifiable, with features intermediate

bBetween DLBCL and Burkitt lymphoema (BCLU).

= Includes blastoid-appearing large B-cell lymphomas and cases lacking MWYC and

BCLS or BCLE translocations that would formerly have been called BCLU.



50% of plasmablastic
lymphomas

15% of primary
and 55% of
transformed

myelomas

90-100% of Burkitt's
lymphoma / leukemia

5-10% of de novo

diffuse
Rare (transformed)
large B-cell lymphoma
(double hit excluded) Myc CLL and MCL

rearrangement

100% of

high grade B-cell Rare TdT*
lymphoma precursor B-cell
double hit (variable l):m;')(homasm‘ /
mo | eukemias
ing DL with double hit

including DLBC)

Rare mature B-cell
leukemias with
double hit

30-50% of high grade
B-cell lymphomas
NOS
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Flgura 1. Mechaniems of MYC deregulation in
aggressive Iymphomas. The levels of MYC mANA
expression end profen can wary according b the
mecheni=m that is driving transcrglon &nd the pres-
enca of MYC mutations, which are reflected g differant
colors for mRNA and protain (blue for wild type). MYE
mAMA s the highest in the context of an MS-MYE
transiozation. Decressed mHAMA degradetion in pa-
tierts who hava MYLC T58 mutetions (red) can further
incraasae MYLC mANA levals, whereas other mutations
can decregse MYC protein levels (green). MYC
transcrption can be increased through mechenizms
other than trenskocations, bul they are mone variasle
end genarelly result in lower MYIC prolein expression.

Approach to the diagnosis and treatment of high-grade B-cell ymphomas with MYC and
BCL2 and/or BCL6 rearrangements .Pierre Sesques and Nathalie A. Johnson Blood 2017

129:280-288



WHO 2016 DBBHL alt gruplari ve tipleri

DBBHL,NOS(NotMtherwiseBSpecified)
Morfolojik®aryantlarif?
sentroblastik®
immunoblastik?
anaplastic
nadir@ippler

MolekiilerBubtipler
» Germinal@nerkez@Bhiicre-benzeri{GCB)
= ActivatedBhiicre®ipi{{ABC)
BilyiikBMiicrelillenfomanin@iger®ipleril
izt
Thiicre/histiosittenZenginbiiyiikBhiicrelilenfomal
Primer38SSMBBHLE
EBV+*MBBHL,NOSH
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Primerinediastinal {timik)buyikBhiicrelidenfomal
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HHV8*difuzbiiyiikBhiicreliflenfomall
Primer@fiizyondenfomasif

Swerdlow SH, Campo E, Harris NL, et al. WHO Classification of Tumors of
| Haemotopoietic and Lymphoid Tissues. Revised 4. Ed. Lyon, France: IARC _
Press 2017




Yiiksek gradeli B Hiicreli Lenfoma

e Yiiksek gradeli B Hiicreli Lenfoma, myc ve bcl2 ve/veya bcl6
rearrangementh
e Yiiksek gradeli B Hiicreli Lenfoma, NOS

B hiicreli lenfoma, DBBHL ile klasik Hodgkin lenfoma arasi 6zellikler
gosteren

Swerdlow SH, Campo E, Harris NL, et al. WHO Classification of Tumors of Haemotopoietic and Lymphoid Tissues.
Revised 4, Ed. Lyon, France: IARC Press 2017



Double Ekspresor Lenfoma

* Myc protein ekspresyonu (%30-50)
e Bcl-2 protein ekspresyonu (%20-35)
e Cut-off myc >%40, bcl-2>%50

* Bu lenfomalarin cogu myc/bcl-2 kromozomal
alterasyonlar tasimazlar

* Kotu prognoz> DBBHL, NOS.

DBBHL, NOS icin prognostik faktordur, farkli kategori degildir




High grade B cell lymphoma, with rearrangements of myc and
bcl2 and/or bcl6

Yuksek gradeli B hiicreli lenfoma, myc ve bcl2 ve/veya bcl6
rearragementl

* %5-15 DBBHL, NOS

* Yiksek proliferasyon indeksli, yildizli gok goriintisiine sahip (BL-
benzeri) fakat birden fazla belirgin nukleoluslu ve duzensiz sinirl
bluyuk cekirdekli (DBBHL-benzeri)

The 2016 revision of the World Health Organization classification of lymphoid
neoplasms.Steven H. Swerdlow, et al.Blood 2016 127:2375-2390



WHO 2016

1-Yiiksek gradeli B hiicreli lenfoma, myc ve bcl-2 ve/veya bcl6
rear. izlenen

2-Yiiksek gradeli B hiicreli lenfoma, NOS

‘WHO 2008/ Unclassified B hiicreli lenfoma ile Burkitt lenfoma
arasi ozellikler iceren’

Klinik olarak: spesifik klinik prezantasyonlari yok
yasli, glicsuz
lleri evre prezentasyonlu

Evre l1I-1V, kemik iligi tutulumu+, CNN tutulumu
sik

Extranodal alan tutulumu>1
Yiksek LDH
Yiksek IPI skoru



* Yiksek Gradeli B hticreli Lenfoma/ primer; % vakada es
zamanli ya da 6ncesinde FL

* Double hit: myc+bcl2 rearr.

* Triple lenfoma; myc+bcl-2+bcl6 rear.+

* Myc ve bcl-6 rear.+ vakalar :ABC fenotip/IRF4+
* Klinik davranis triple=DH-DBBHL benzer

* Myc rearr. IHK ile saptamak zor

* Myc rear. Partnerleri IG veya non-1G/myc
t(8;9)(g23;p13) / PAX5
t(3;8)(q27;924) /bcl6

non-1G; myc prognoz rolatif olarak t(8;14) iyi



* Myc rearrangementinin tek basina prognozla iliskisi???

 Amplifikasyon ve duplikasyonlarin klinik dnemi

bilinmiyor???

NGS calismalari ile DBBHL alt gruplarinda cesitli somatik
mutasyonlari tespit edildi

TP53’in inaktivasyon mutasyonlari
Immunsurvilance tutan genler
Epigenetik regllatordeki degisiklikler

DBBHL-GCB; EZH2 histon metil transferaz, bcl2 translokasyonlari
ve GNA13 hiicre motilite regulator genlerinde mutasyonlar

DBBHL-ABC; MYD88, CD79A, CARD11, TNFAIP3( B hucre aktivator
reseptor ) gen mutasyonlari ve NFkB yol genlerinde mutasyonlar



« DBBHL/DH-TH, standart KT
(rituximab+cyclophosphamide+doxorubicine+vincristin
e+prednisone: R-CHOP) yanit suboptimal

* Etoposide+prednisone+vincristine+cyclophosphamide+
doxorubicine+rutiximab:EPOCH-R prognoz daha iyi
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Poor Prognostic Indicators In

Lymphoma

Clinical

« High IPI score*
Morphologic
- Immunoblastic or plasmablastic morphology

Immunohistochemical

- Lack of germinal-center cell phenotype (CD107, BCL6™, LMO27, or
following various cell-of-origin algorithms)*

- Double expression of MYC and BCL2"

« CD5 expression

- High proliferation (Ki67) index (controversial)

- Lack of CD30 expression

+ CD43 expression

- IRF4/MUM-1 expression

« P53 expression

+ CD44s expression

- P14 (ARF) nuclear overexpression

« Cyclin D3 expression in 250% of lymphoma cells

« Cyclin D2 expression



« Lung-resistance protein expression

« Survivin expression

« Caspase 9 inhibition profile

+ Lack of HLA-DR expression

« Poor tumor-infiltrating T-cell response, especially CD4" or FOXP3" T cells
+ High numbers of granzyme B® or TIA-1" tumor-infiltrating T cells

« Lack of SPARC" stromal cells (for ABC subgroup)

Molecular

« ABC type on gene-expression profiling*

« Low HGAL expression

« Low LMO2 expression

« Redox signature score

« BCL2 gene rearrangement

« Lack of BCL6 gene rearrangement

« Lack of BCL6 gene mutation

« Low level of BCL6 messenger RNA transcripts

« Non-IG/BCL6 fusion

« MYC gene rearrangement, especially IG/MYC
Gain or increased copy number of MYC

« TP53 mutation

« Lack of hypermethylation of O®*-methylguanine DNA methyltransferase
promoter

« Gains involving chromosome region 3p11-p12
Swerdlow SH, Compo £ Marmis NL, et ol WHD Classificetion of Tumors of Hoemotopoietic ard Lymphoid Tissues Revised 4% Ed Lyon, Fronce



Vakal

* 60y/K
e Karin agrisi, ates, halsizlik

* Batin USG: sag alt kadranda 13x7cm mezenterik yagli
planlari ve lenf digumlerini tutan kitle

* Hemogram anemi +, LDH(y)
e Kitleden bx
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IHK sonuclari
* CD20+

« CD10+

* Bcl-6+

* Bcl2+

* C-myc+
 CD5-

* Muml-

e Tdt-

e Siklin D1-
* Ki-67 %80-90
« GCB

FISH sonuclari

8924 rearr.(+)
18921 rearr.(+)

t(8:14)(q24;932) (-)
t(14;18)(g32;921) (-)
3927 rearr (-)



Patolojik Tani

 DBBHL,NOS. Germinal merkez benzeri(GCB-like) fenotip,
myc ve bcl-2 ekspresyonlu (double ekspresor)

* Immunhistokimya sonuclari: c-myc+, Bcl-2+ ekspresyonu
* FISH sonuclarr:
8924 ve 18921 bolge rearrangementi (+)

t(8;14)(g24;932), t(14;18)(g32;921) ve 3g27 bolge
rearr (-)

* Yiksek gradeli B Hiicreli Lenfoma, myc ve bcl-2
rearrangementh (Double hit)



Vaka 2

* 63y/E

* Sol inguinal bolgede kitle-dis merkezde BL tanili
* Bsemptom+

 F.muayenede sag ve sol bilateral inguinal kitle

 PET: bilateral servikal , mediastinal, abdominal ,
bilateral inguinal FDG tutulumlari

* Hemogram anemi, ESR ve LDH(y)
* ingunal bolgeden bx
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IHK sonuclari
CD20+

CD10 soluk+
Bcl-6+
Mum-1+
Bcl-2 seyrek+
C-myc+

Ki-67 %70-80
GCB

FISH sonuclari

8924 rear. (-)
t(8;14)(q24;932) (-)
18921 rear. (-)
t(14;18)(q32;921) (-)
3927 rear.(-)

824 bolgesinde
amplifikasyon***



Patolojik tani

 DBBHL, NOS. Germinal merkez benzeri(GCB)

fenotip

* Immunhistokimya sonuclari: c-myc(+), bcl-2(-)

FISH sonuclari:
8024 bolgesinde amp
3924, 18921 ve 3927

ifi

00

kasyon

ge rearrangement(-)



Vaka 3

e 46 y/K

e 2008 yilindan itibaren poliartrit nedeniyle
romatolojinin takibinde, MTX kullanimi var

* Memede 3 aydir hizli buylyen kitle mevcut
e Batin US: kc: grade 1 hepatosteatoz, sm(-), LAM(-)

 Meme MR: sol meme UDK’da santrali nekrozlu,
dizensiz spikule sinirli, 57.5mm capinda kitle, buna
komsu 19mm capinda ikinci kitle. Sol aksillada en
buyugu 33.5mm LAM’lar




* Kitleden yapilan 11AB: atipik hicreler (Dis
merkez)

e Hemogram: WBC: 5000, Hb: 11.7, MCV:79,
PLT: 215000

e Kitleden bx
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t(8;14)(q24;932)




IHK sonuclari

CD20(+)

MUM1(+)
CD10(-),

Bcl6(-),

Bcl-2(+),

c-myc(+)

CD30(-)

CD23(-), SiklinD1(-)
Kie7: %70-80

ABC

FISH sonuclari
824 rearr. : (+)
t(8;14)(g24;932): (+)

18921 rearr.(-)
t(14;18)(g32;921):(-)
3g27(Bcl6) rearr.: (-)



Patolojik Tani

 DBBHL, NOS. Postgerminal merkez benzeri
fenotip (ABC-like), myc ve bcl2 ekspresyonlu
(double ekspresor)

* Immunhistokimya sonuclari: c-myc(+), bcl2(+)
* FISH sonuclarr:
8q24 bolge rearr. ve t(8;14)(g24;932)+
18921 bolge rearr. ve t(14;18)(q32;921)-
3927 bolge rearr.-



Vaka 4

* 43y/E

Karin sisligi, agri,sol inguinal bélgede 4cm kitle
B semptom+

Hemogram N, LDH (y)

Inguinal kitle bx
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IHK sonuclari
CD20+
CD10+
Bcl-6+
c-myc+
Bcl-2+

Ki-67 %80-90
GCB

FISH sonuclari
30924 rearr.+
t(8;14)(q24,;932)-
18921 rearr. -
t(14;18)(g32;921)-
3927 rearr-



Patolojik Tani

« DBBHL,NOS. Germinal merkez benzeri (GCB-like)
fenotip, myc ve bcl2 ekspresyonlu (double
ekspresor)

* Immunhistokimya sonuclari: c-myc+, bcl-2+

* FISH sonuclar:
8q24 bolge rearr (+) ve t(8;14)(g24;932)(-)
18921 bolge rearr (-) ve t(14;18)(q32;921)(-)
3927 bolge rearr (-)



Vaka 5

* 38y/K
e Karin agrisi

e Batin USG’de multiple metastatik? Lezyonlar,
paraaortik LAP+

e Krc bx.
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Bcl2 rearr+, t(14;18)+
8q24 rearr-,kopya<4




IHK sonuclari
CD20+
CD10+
Bcl6+
c-myc+
Bcl-2+

Ki-67 %80
GCB

FISH sonuclari

8924 reart.-
t(8;14)(g24;932) -

8024 lokusda <4 kopya artisi
18921 rearr. +
t(14;18)(g32;921)+

3927 reart.-



Patolojik Tani

« DBBHL,NOS. Germinal merkez benzeri (GBC-like)
fenotip, myc ve bcl2 ekspresyonlu (double
ekspresor)

* Immunhistokimya sonuclari: c-myc+, bcl-2+
* FISH sonuclar:
8924 rearr. ve t(8;14)(8924;932) -
8q24<4 kopya
18921 rearr. ve t(14;18)(g32;921)+



Yuksek gradeli B Hucreli lenfoma, NOS

* DH ve triple hit olmayan unclassified DBBHL-
BL ve blastoid morfolojili vakalari icermektedir

* Myc ve bcl-2 ve/veya bcl-6 rearrangementi (-)



Vaka 6

17y/E

1 aydir tekrarlayan karin agrilari
B semptomlari-

Batin sag bolgede sislik
Hemogramda |I6kositozu+
Invaginasyon sebebi ile opere





















IHK sonuclari
CD20+

CD10+

Bcl-6+
C-myc -

Bcl-2-

Mum-1-

Ki-67 %95-100
GCB

FISH sonuclari

8924 rearr.-
t(8;14)(q24:32)-
18921 rearr —

327 seyrek 3 kopya
KMT2A(11q23.3)+
11922.3 gain+
11923 gain+



Patolojik tani

* 119 aberasyonlu Burkitt-benzeri lenfoma.

* FISH sonuclarr:

* 8924 bolge rearr. ve t(8;14)(q24;932)(-), 3927 seyrek
kopya(<4)

* 11922.3, 11923 ve 11g23.3 bolgelerinde kazanim (gain)



11qg aberasyonlu Burkitt-benzeri lenfoma

M Engl J Med. 2006 Jun & 354(23):2418-30.

A biologic definition of Burkitt's lymphoma from transcriptional and genomic profiling.

Hummel M", Bentink S, Berger H, Klapper W, Wessendorf S, Barth TF, Bernd HW, Cogliatti SB, Diedamm .J, Feller AC, Hansmann ML, Haralambieva E,
Harder L, Hasenclever D, Kiihn M, Lenze D, Lichter P, Martin-Subero JI, Méller P, Miller-Hermelink HK, Ott G, Parwaresch RM, Pott C, Rosenwald A,
Rosolowski M, Schwaenen C, Stirzenhofecker B, Szczepanowski M, Trautmann H, Wacker HH, Spang R, Loeffler M, Trimper L, Stein H, Siebert R; Molecul:
Mechanisms in Malignant Lymphomas Network Project of the Deutsche Krebshilfe.
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Abstract

BACKGROUND: The distinction between Burkitt's lymphoma and diffuse large-B-cell lymphoma is unclear. We used transcriptional and
genomic profiling to define Burkitt's lymphoma more precisely and to distinguish subgroups in other types of mature aggressive B-cell
lymphomas.

METHODS: We performed gene-expression profiling using Affymetrix U133A GeneChips with RNA from 220 mature aggressive B-cell
lymphomas, including a core group of 8 Burkitt's lymphomas that met all World Health Organization (WHQO) criteria. A molecular signature fo
Burkitt's lymphoma was generated, and chromosomal abnormalities were detected with interphase fluorescence in situ hybridization and
array-based comparative genomic hybridization.

RESULTS: We used the molecular signature for Burkitt's lymphoma to identify 44 cases: 11 had the morphologic features of diffuse large-B-
cell lymphomas, 4 were unclassifiable mature aggressive B-cell lymphomas, and 29 had a classic or atypical Burkitt's morphologic
appearance. Also, five did not have a detectable |G-myc Burkitt's translocation, whereas the others contained an 1G-myc fusion, mostly in
simple karyotypes. Of the 176 lymphomas without the molecular signature for Burkitt's lymphoma, 155 were diffuse large-B-cell lymphomas.
Of these 155 cases, 21 percent had a chromosomal breakpoint at the myc locus associated with complex chromosomal changes and an
unfavorable clinical course.

CONCLUSIONS: Qur molecular definition of Burkitt's lymphoma clarifies and extends the spectrum of the WHO criteria for Burkitt's
lymphoma. In mature aggressive B-cell lymphomas without a gene signature for Burkitt's lymphoma, chromosomal breakpoints at the myc
locus were associated with an adverse clinical outcome.

Journal of Pathology

J Pathol 2008: 216: 440450

Published online 14 July 2008 in Wiley InterScience
(www.interscience.wiley.com) DOI: 10.1002/path.2410
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MYC translocation-negative classical Burkitt lymphoma
cases: an alternative pathogenetic mechanism involving
miRNA deregulation
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Human Pa Oncalogy, The molecular feature of Burkitt lymphoma (BL) is the translocation that places c-

University of Siena, Via delle Myc under the control of immunoglobulin gene regulatory elements. However, there is
iy accumulating evidence that some cases may lack an identifiable MYC translocation. In

addition, during the EUROFISH project, aiming at the standardization of FISH procedures

in lymphoma diagnosis, we found that five cases out of 35 classic endemic BLs were




11q aberasyonlu Burkitt-benzeri lenfoma

Fenotipik ve GEP, BL gibi fakat myc rearr.(-)

Kromozom 11q degisiklikleri; prox. gain ya da
telomerik kayiplarla iliskili

(11912-g13/ g23-24 gain veya amplifikasyonu
11923/24-qter kaybi)

Kompleks karyotip, dlisik myc ekspresyonu, sitolojik
pleomorfizm

Siklikla nodal prezentasyon
Pediatrik BL %10

Klinik seyri BL gibi



Epstein-Barr virus pozitif (EBV+) DBBHL NOS
WHO 2008 “EBV+ DLBCL of the elderly”

>G50y
 EBV(-) vakalara gore daha koti prognozlu
* Genclerde de olabilir, survisi daha iyi

EBV+ mukokutenoz ulser (provisional entity)
* Kendini sinirlayan biylime paternine sahip
* Konservatif tedaviye yanitli

* |leri yas ve immunyetmezlikli hastalar



IRF4 rearrangementli DBBHL

* Waldeyer halkasi ve/veya servikal lenf digiimleri, erken
evre

* Folikuler, folikiler ve difuz veya FL grade 3b benzeyen plr
difuz pattern veya DBBHL

* Bcl-6 ile kuvvetli IRF4/MUM1 ekspresyonu ve yiksek
proliferasyon indeksi

e CD10 ve bcl2, % vakada eksprese; bcl2 rearr(-)
 GEP=>»Germinal merkez tip

* Pediatrik tip FL'den daha agresif

 KT’yeiyi yanit



Bcl-6

The 2016 revision of the World Health Organization classification of lymphoid
neoplasms.Steven H. Swerdlow, et al.Blood 2016 127:2375-2390




Ozetle



Diffuse large B-cell
lymphoma

NMYC/8cL2
co-eapressing diffuse
targe B-cell ymphoma

Cytogenetic
double ha

B-cell lymphoma,
unclassifiable

Burkitt
lymphoma

Cheah CY ve ark. Brit J Haemat 2014; doi: 10.1111/bjh.13276



Age, morphology, immunophenotype*

Pediatric; BL morphology; CD20*, CD10*,
BCL6*, BCL2™, TdT", MYC >80%, Ki67 >95%

Karyotype,
FISH

Adult; BL morphology; CD20*, CD10*,
BCL6*, BCL2™, TdT", MYC >80%, Ki67 >95%

IG-MYC in simple

All ages; BL morphology; CD20*, CD10*,
BCL6*, BCL2™, TdT", MYC <80%, Ki67 >95%

Adult; BL/atypical morphology; atypical
phenotype (e.g. CD10", MUM1/IRF4**,
BCL2**, MYC <80% or Ki67 <95%)

Adult; blastoid morphology; CD20+, often
CD10*, BCL6*, BCL2*; always TdT and
cyclin D1

WHO diagnosis

Not necessary [ >

Burkitt lymphoma

Adult; DLBCL morphology, all phenotypes

karyotype; no
double hit
; Burkitt-like
No MYC brea_k. g ——»| lymphoma with 11g
abnormality abnormality™*
_,| High grade B-cell
lymphoma, NOS
No double hit
Double hit
—»{ High grade B-cell
lymphoma-double
B hit
Double hit
No double hit > DLBCL-NOS

Swerdlow SH, Campo E, Harris NL, et al. WHO Classification of Tumors of Haemotopoietic and
Lymphoid Tissues. Revised 4%, Ed. Lyon, France: IARC Press 2017
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