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> Wrlee i'i"i't:ation 2001: a group of B cell
Jr‘DOerf S that develop from mature (i.e.
oerJQw aI) B-lymphocytes.
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;,_ _d"' fferent subtypes appear to recapitulate
—s{ages of B cell differentiation.
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‘Nantle Cell Lymphoma (MCL)

- F uilar Lymphoma (FL)
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- Marginal Zone Lymphoma (MZL)



Smalll m

] ncudence

REIAUVEIN J 1dence varies widely:

—=

—
5 =

= ﬂ' :

/o of all non-Hodgkin Lymphomas
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— iddle East: 12%
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VenecionallB=cell ymphocyt05|s clonal
I/mpmo tes in PB<5000/cumm; with
lENIiant phenotype

=-C L*"‘ as twWo major variants: may derive from

-E:- _ﬁ er |mmunog|obulln V(H) gene unmutated (naive) or mutated
= .;_;'_(_*ntigen experienced) post-germinal center B-cells (ZAP-70

=

" negative).



. JeveJoJe romi circulating CD23 +ve,
CD5; "“IgM & 1gb +ve lymphocytes
founrJ g primary lymphoid follicles and
k) e zone of reactive secondary follicles
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:'%:’?ﬁ_e-y'express CD20 (week), CD79a
(strong), CD23, CD5 and week Slg



IRNPOSIU v-‘V for CD20, CD79a, CD23,
: ”( Lﬂf ‘and express week Slg

e'_Jp, gatlvely for CD3, CD10, BCL6,
D138 MUML1..



> Ly norlm shoew complete effacement by diffuse
I\/fif) pnorm 1Itrat|on with' pale “ proliferation centres”

IEsen [ I m e 0 90% of the cases.
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-_--Je EEJITvoIvement IS mainly seen in the form of white

= ulp_J nfiltration.
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=3 Marrow Infiltration can be nodular, interstitial or diffuse
In pattern



CLL/ SLL: Diagnosis.
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CHE Al cytometry this uses a scoring system
Lot ding: to cells positivity for B-lymphocytes antigens
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Fsurfiace Ig:
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‘--'“E J ‘or‘ng markers/ 1 point each: weak Slg, CD5, CD23,

M-
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~— Weak CD79b/CD22 and negative FMCY7

f Dlagnostlc CLL score: 4-5.
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> qiLeleEl Jff@i; arity of the lymphoma cells &/ or

r“.

JEGEIIV, sze__f g for CD5 or CD23

nould s I¢ gfl the eSS/ elrmantie cell ynphema
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- Oer;iﬁ JE _t0|d differentiation
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'EIOther Differential: AML, ALL and other Small CL
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= J/FOJP‘H" C aterathnS are lmpOrtant N
OfDJfJOJ Of CLL; 80% of cases have abnormal karyotyping.
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= elexuz :~ 3q14 IS fiound in 50% of the cases, imply long survival
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= rﬂsé;i’ny 12 found in 20% of cases usually show unmutated Ig V
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—— ‘géne ‘region (aggressive clinical course)
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’s trans orm'a'tlon' a term defines a clinical
._.|n the evelution of CLL.

UJIMIJ\— elated to CLL cases with mutated g V
Jen Eglon

et -10% of CLL cases develop Richter’s
ansformatlon (DLBCL) Immunophenotypically, most cases

— == -Gf DLBCL |rrespectlve of clonal relatioship to CLL show significant
— — differences in phenotype compared with the B-CLL, with common loss of
= CD5 and CD23.

® 101to 20% of SLL progress with time to CLL
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1 of chronic lymphocytic leukemia. The possible role
e Epstein- Barr virus in its pathogenesis.
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, _'_'_'_:  Apr:29(4):389-95.
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‘ormation of CLL into a large cell ymphoma has an incidence of 3-5%.

udied 1C ﬁases of CLL treated with fludarabine over a 10-year period (1990-
= 7:-5. and observed a 12% incidence of transformation. In six of 12 patients,
-:-'t@.nsiermatlon was documented within 4 months following treatment with
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http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Thornton%20PD%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract

transformation in c

ic lymphocytic leukemia.
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1AM, Keating MJ., Semin Oncol. 2006 Apr;33(2):250-6.
’Leukemla The University of Texas M. D. Anderson
hHouston TX 77030, USA.

- l-I' e

'S syn drome develops in 3.9% of cases of CLL.

e cells of RS may arise through transformation of the original
or represent a new neoplasm.

etrlggered by viral infections, such as Epstein-Barr virus

~ ~ Trisomy 12 and chromosome 11 abnormalities, as well as multiple
_ - genetic defects, have been described in patients with RS.

The median overall survival duration at our institution of patients with
RS is 9.1 months


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tsimberidou%20AM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
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® oroJJrerglurf (T
Jngn ’[Iy better Prognosis

J/.) f prelymphocytes in marrow
Sl e IS suggestive of an aggressive
— —clir inical course
-*'?5_53 expression (10%o)
- » CD38 expression
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Lymphog
(LPL)_'_
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SHIEING & neoplasm of small B lymphocytes,

olaisglzioyt oid lymphocytes and plasma cells,
ISHElyAnRvoIving bone marrow, lymph nodes and
Joleeﬂ . Usually CD5-ve and may have a serum
imenoclonal protein.

—* ‘—I—I—_' -

"-%- P asmacytmd/cytlc variants of other lymphomas
= ='-§Lhould be excluded (CLL, MCL, FL and MALT
= lymphoma).
e \Waldenstrom’s macroglublinemia is a subset of
LPL with IgM gammopathy of any concentration.
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Tris Yagos 1oma usually involves bone
mrlrrovv» lymph nodes and spleen.

Ly /mr_- oma infiltration is diffuse

SPME 'of the cells would show cytoplasmic
= (Russell bodies) or nuclear inclusions
— “(Dutcher,s bodies). Reactive histiocytes

-~ can be numerous.
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-Lymp

(LPL)

> Posji)VeEe D20, CD79%a & for plasma cell
£ufl rJoorIf S (CD38 CD138 and MUM-1)

ARoSItiVe for surface and cytoplasmic Igs

Nse. - (CD5 -/+), CD23 (CLL) and
— a-D””_LO (FL)

o —— _-—_
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e Differentiation from MZL with plasma cell
differentiation can be difficult



Lymphopl

(WHO C

2 r’fOOOJdC] J stic critera fior WMV
> Je)lv) ssloslee onal gammopathy of any
CONEENAIonN

2 o0ne: me rrow infiltration by LPL cells
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= *.:-é._ ude other Ilg producing lymphomas mainly
—= 'ﬁ_b MCL, FL, SMZL
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e A small percentage of LPL cases transform to
diffuse large B cell lymphoma.









SINEGplasm of follicle centre B lymphocytes,
HEEC: :pltulates poth the architecture and
/rQJ Jﬁ cal features of normal secondary
fallle
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= c:ldence ranges from 7% Iin Middle East
—-r‘“:&) 20% in Western Europe to 35% in USA

-® |Vledian age Is 59 years
e Viale: female= 1:1.7
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Follicular Lympht
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SABInpledes shiow complete or partial
reolglcarr er t Py nedular infiltration

Tale IQ} es dre often uniform, smaller than
regle_ “v- follicles with a smaller mantle zone.

-'_ - Do aﬂty of follicles is absent and only small areas
== ,:DT “paracortex are usually seen

i D1ffuse areas are common and often associated
with bands: of fibrosis
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> Lynggglelge | cells are composed of a
mmzure e Fcentrecytes and' centroblasts

e [’ press B lymphocyte antigens
((—E; 20, CD79a), GC antigens (CD10 and

--l'_._—_

‘ - ---6) and BCL-2

_"""-_.:-.....-—

j°’Networks of FDC are demonstrated by
CD21 and CD23

Jrl -.ra“r_.-_.g
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FollicL
Diffe el

2RECCuvE lymphadenoapthy: polarity,
paracortex, mantle zone, BCL2, CD10
Seulonization of follicles by other
Jym;@ @mas MCL, MZL, LPL

= — -~y

=Difftise LBCL; 25% of grade 3 FL are —ve

= T:Ear BCL-2 protein; use other markers
(CD21, CD10, BCL-6) and analysis of t
(14:18) by FISH
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6-15 centroblasts per HPF

=15 centroblasts per HPF

| _:_ : 3a. Centrocytes present

| 3b: Solid sheets of centroblasts
with no centrocytes



Follict
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> Greief

> Brg) ggmr hiof follicular and diffuse areas

= ?edomlnantly follicular when follicular area is >75% of
- the whole lymphoma

= -*Folllcular and diffuse when follicular component makes
ot ’25 to 75% of the lymphoma

—_|-|—.

| —— f — Predomlnantly diffuse when follicular component makes
- < 25% of the lymphoma.

* Any component of DLBCL




ZBproducibility of grading FL is difficult among
SRIIEN s r), hologlsts (60-70%)
Enlmber of large cells in FL is a continuum

_ (J_m}} a1 data re grading VS prognosis is

. sontradictory
g-:"}'é: -

~ & Gurrent therapeutic strategies do NOT

discriminate between grade 1-3a.
® Propoesal (WHO 2007): FL G1-3a and FL G3b
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25 EJ iﬁ)f 0 of cases transform to DLBCL
*‘thelr clinical course
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SvEgnosed in reactive lymphinodes where a few
Jeyminal centres express Bel-2/ t(14/18).
SMVIEerstre that the Bcl-2 staining is not related
LOFEXCESS Of T lymphocytes.

_.wa:ba S|tu can be found In de novo reactive

= gfmph nodes and in those close to nodes with FL

e — '__-

& Cong et al: Blood:99:3376-82, 2002: diagnosed
13 cases; 3 of them developed into FL after
about 10 years of follow up



-

Llgfri-erlzl —restricted germinal centres in reactive
J /momrde St reportefieight cases.
MNarn-Crizl S et al. Hi Qlegy 2008 Mar;5 (4) 436-44.
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SIX C uﬁ. Ol PEFSIStENT reactive Iymphadenltls
Were al_ysed

RFalifCESES; some germinal centres contained a
gogtileiijelg of plasma cells and plasmacytoid
FJ;J iinal centre cells showing light chain

= immunoglobulin restriction.

--'_i_"

= In ‘three cases the monotypic cells also showed

- distinct Bcl-2 expression.

-® One of the patients developed a follicular
lymphoma, which became evident from a
subseqguent biopsy


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Nam-Cha%20SH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Nam-Cha%20SH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Nam-Cha%20SH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
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Faearatric Floo. J*;

—

R VeINeIogy: Large irregular follicles resembling
WEC

- UJIJrrllu ade 3

2 r)OJJ.L /< : CD10 and Bcl-6; Negative: Bcl-2

= el TICS t(14;18) Is absent

___?:- ~(—}I|mcally Stage 1 with nodal or testicular
— 'presentatlon

“e Often cured by surgery or chemotherapy
® Rare Bcl-2 positive cases (aggressive)
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> Srrlell OC\\-" “often duodenum
’cl~z 'r_:"i often IgA +ve, t(14;18) +ve
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> |pjele) dlsease
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| H«:F acudental finding

F*'?gpcmtaneous regression is reported
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SREReNdfiftiser B cell neoplasm composed of
morumo hlc small te medium; sized
Jymonf tes with cytological appearance of
CENIIOC yies (cleaved cells)

IS E‘equwalent of “pure centrocytic lymphoma”
the Kiel classification

- develops from a CD5 positive peripheral B
lymphocyte found in mantle zone of lymphoid
follicles
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f20f Js»f -10% of' lymphoma cases

r* be rare in the Middle East

affects older patients with average
; 160 years

-fhale to female ratio of 2:1

> irigkfe)n]
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: j—' predominantly a lymph node disease



——

——

i

Mantle Cell onoma (Vv
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SENIEOp]astic cells resemble centrocytes
of germ' aI centres (? centrocyte type 2)

- rney ire small to medium in size and
e Containiirregular cleaved nuclei with

— ---_._ —

= C{)nSpICUOUS nucleoli

.-::_._—-—

*’No other cell types are seen, except
reactive T cells and histiocytes

_._-1-53'
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rlisialde]iezl zlle S’ camn mimic:

_ cUE.
= .rJ' eII lymphoma “Blastoid™ variant where there Is
aiigh mitotic index

= Vay Colonlze reactive follicles and therefore can be
~ cor ifiused with FL

-:-:. = Follicular variant shows diffuse expansion of mantle
J-*"‘“_;: zone associated with relative preservation of germinal
== - centres

-~ — About 25% of patients show lymphocytosis; such
cases can be confused with prolymphocytic
leukaemia.
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Sizlif) 0o Sitive for B Iymphocyte antinodies
(C /On 'CD79a), BCL-2 protein, CD5 and
ror striace IgV.

= Eﬁ ﬂ ﬂegatlve for CD23, germinal centre
= markers (CD10 & BCL-6) and plasma cell
= "huantlbodles

- & Stain negative for T cell markers (CD2,
CD3, CD4, CD8) except CD5

Manie SRR e,
Mant ‘-’f-':l-.:, -.Ihlu- ”"‘T:!‘l‘ - A
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Mantle Cell Lymphoma (MCL).. =
R e — e

o QO_,JI'J\/(—* stalipiigel for.Gyelig Bk issasa ol ale)fe

iplelnlie) % of the cases of MCL

I ooJL ivercases, All lymphoma cells should stain

OOJFV‘-

J_L the: most reliable marker of MCL.
1n|ng for Cyclini D1 should be used regularly in

=I._

= ym phema diagnosis
s Cyclin D1 positivity varies in different Labs

- ® F|SH analysis: all cases of MCL demonstrate
chromoseme 11;14 translocation and also
overexpression of Cyclin D1 messenger RNA




mphoma--a report of two cases.
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K, Naresh KN.
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Cy/Cll IgRRX --negatlve mantle cell
J/momr 1a: a clinicopatholegic study
orrﬁc On gene expression profiling.
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=Fliketal (Lymphoma/Leukemia
= ‘JVIoIec:uIar Profiling Project).

‘Blood. 2005 Dec 15;106(13):4315-21
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Ipathelogic, and geneti S of B
cyclln DA-nEgative I\/ICL

6 GA5E exhibitedifiechianracienisticunorphologic. .
IEZUNNES anad the Unigue gene expressmn
sijnlztit] e of MCL but lacked! the t(11;14)(q13;
C|5Z) 9 fluorescence In situ hybridization (FISH)

,m,@

= e mor cells also failed to express cyclin D1
== protein, but instead expressed either cyclin D2
= (2 cases) or cyclin D3 (4 cases).

: ~ There was good correlation between cyclin D
protein expression and the corresponding mRNA
expression levels by gene expression analysis.
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ZEENIS With) Cy i DA-negative MCL were similar
clin) ceH/ +those with cyclin D1-positive MCL.

=
Fe
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I (Oﬂi islsmn cases of cyclin D1-negative MCL do
= exist and are part of the spectrum of MCL. Up-

- ,-___-.-

== _:I‘egulatlon of cyclin D2 or D3 may substitute for
~ cyclin D1 in the pathogenesis of MCL.
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SYNINdelEnt form of ICL has een recegnised with
lorie) Jllr\' Vel (18-144 m).

MoJr O] he cases have been diagnosed
ectlvely

-'_é.—'i-fL aHy non-nodal disease, leukemic phase Is

-.:-—-'I"

== :fgmmon spenomegally may appear later

_'__,_——

'_ ) ‘None of the above are predictive of indolent
MCL



Jenmrjoz 2 PLL =550%0 prolymphocytes in PB
WL,f o) E nt(ll 14).



B5EIC JJroJ/rr phocyi c 'eukaemla W|th t(ll 14) reV|S|ted a
SIenemegali g_ @rm off mantle cell lymphoma evolving with

J'/:rem]a _—'?:-
R Parrv Jones N, Brito-Babapulle V, Attolico I,
@n AC, Matutes E, Catovsky D.

; 0 -'J'-l—.iaematol 2004:;125: 330-6
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= They are negative for small cell lymphoma markers
(CD5, CD10, CD23, BCL-6 and Cyclin D1)

® Negative for T cell antibodies (CD3, CD2, CD4 & CD8)
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