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Splenic B-cell lymphoma Julsafinulgdes auldazungredalaunndt 500 n¥u s
Aadeazdesodeuseli nsmsnninnie wadeanazlunszgn uisassenawenldeinyili
A9 secondary involvement 484 small B-cells lymphoma Suﬂﬁmmiaﬁ splenic involvement
1guse Tu WHO edition Jaguulduus splenic B-cell lymphoma tdu 4 1sa™ Teiun hairy cell
leukemia (HCL), splenic marginal zone lymphoma (SMZL), splenic diffuse red pulp small
B-cell lymphoma (SDRPL) wa splenic B-cell lymphoma/leukemia with prominent nucleoli

(SBPLN) @slspanvineidulsafiiefienulu edition ¥ dsagulunnsiei 17

@
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A15199 1. ansdalsaSauiisuvas WHO classification fourth revised edition wa fifth edition

WHO Classification, fifth edition WHO Classification, fourth edition
Hairy cell leukemia (HCL) (same)
Splenic marginal zone lymphoma (SMZL) (same)

Splenic diffuse red pulp small B-cell lymphoma | (same)

(SDRPL)
Splenic B-cell lymphoma/leukemia with Not previously included (originally under
prominent nucleoli (SBPLN) “extranodal marginal zone lymphoma of

mucosa-associated lymphoid tissue”)

yonani B-prolymphocytic leukernia (B-PLL)? &sauldiundie splenomegaly i I
9n1eenIn WHO edition Jagdu Wesnmsfnwmuinawlvgidu mantle cell lymphoma,
blastoid subtype fiunge prominent leukemic component 38 progression 411 chronic
lymphocytic leukemia/small lymphocytic lymphoma (CLL/SLL) wazarutiaadnaglungs SBLPN
vl B-PLL gniheonann WHO iduil

msusrlsaradiiu annsavildlnensusuduvans q sdsznou wu lunseen, peripheral
blood, flow cytometry laglaidndusosit splenectomy uin159 splenectomy agaaeleila
msifadefisnumezanntu TnsUssduiumisensaduziuazaniinueaead Wy degusIn
white pulp a¥Andis SMZL wnnilsadufiaed atrophic white pulp Wudu msddadowenlsald
agUldfangnad 20
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A919% 2. MTITadenenlsaves primary splenic B-cell lymphoma and leukemia®

o

HCL SMZL SDRPL SBPLN
Spleen pattern | Diffuse red pulp, | Predominantly Diffuse red pulp, Diffuse red pulp,
atrophic white macronodular in atrophic white atrophic white
pulp white pulp pulp pulp
Bone marrow Interstitial, diffuse, | Nodular, mixed, Predominantly Intrasinusoidal
pattern reticulin fibrosis interstitial, intrasinusoidal,
intrasinusoidal, interstitial, nodular,
mixed
Morphology/ Monomorphous Small cell, Monomorphous Monomorphous
cytology marginal-zone cells, with visible to
isolated large cells prominent
nucleoli
Peripheral Monomorphous: | Polymorphous: Monomorphous: Monomorphous:
blood hairy cells (oval small lymphocytes | villous intermediate
and indented (round nucleus, lymphocytes between
nucleus, dispersed | condensed in small | (round and regular | prolymphocytes
chromatin, irregular clumps nucleus, clumped | and hairy cells,
abundant and chromatin, villous | chromatin, small or | and distinct to
pale cytoplasm projection) not visible villous
with circumference | admixed with nucleolus lymphocytes by
projections) lymphoplasmocytic | basophilic prominent
cells cytoplasm with nucleolus
polar well-visible
projections)
CyclinD1 + - - -
Annexin Al + - - -
CD200/CD180 | >0.5 >0.5 <0.5 >0.5
MFI ratio on
flow cytometry

HCL: hairy cell leukemia, SMZL: splenic marginal zone lymphoma, SDRPL: splenic diffuse red pulp small

B-cell lymphoma, SBPLN: splenic B-cell lymphoma/leukemia with prominent nucleoli
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Hairy cell leukemia (HCL)®? (307 1-4)

Hairy cell leukemia \Ju mature B cell neoplasm fimsanfiulsadn Uszneusiewad
uziSaiidl cytoplasm woz uawdl hairy projections Miudnwarsmzvadsail fagnudilunszgn
peripheral blood wazdu Ingagwu BRAF p.V600E somatic mutation 1nnninsesag 95 n1514ady
hilalldunnsinaann WHO wdurew HCL Sadndulsaiinuldios Uszanafesay 2 veq leukemia nu
Tugmesnnningmdsuszana 4: 1 wazorgnansimulsauszana 60 U wuldifossnnludinuazlng
MOUALU

AuUldazIIAI8 pancytopenia ulURe monocytopenia, fule uazas1any low-level
circulating leukemic cell oranusiulamela uasinldnuseuwdsds saulutenisnumadusiSa
uwnsnluedenzdu wu s nszgn vieawss wulsties 01n1sBu q Wu wilesd1e 19 Fensen
Urnvios witesennounansiu 1on1sAnite sxwuvannvaneTuifureuwnuesinlsn szozan wax
PE1OLY cytopenia dmsu paraneoplastic syndrome, autoimmune symptoms nwulatesinn

nalnnsiinlsAinain activating BRAF p.V600E (NP_004324.2) mutation d1lugnisnse
AUNIW MEK-ERK pathway waninJuwadiiddnuarsimne nesziAnuasiiiusiuanly hemato-
poietic stem way B-lymphoid progenitor cell 5aulufianu clonal immunoglobulin gene rear-
rangement Y114 transcription signation Lwilauniu post-germinal center memory B cell dnwaly
FINAITINAY somatic hypermutation Tu clonotypic immunoglobulin heavy Wag/#39 light
variable genes ¥l#And11Anan antigen-experienced B-cell Uadeidas lgun farming
gngiusasuasiuLdy T macroscopic appearance Yaazwusinalngnn wihdadunein diffuse
expansion U89 red pulp 1AWV splenic infarction 16 @ulu microscopic finding azlUIRY
a¥eazdinu dun

N. Peripheral blood, marrow smear: NUWASNLSIWUIA small to medium Susail
kidney-shaped nuclei, bland ground-glass chromatin ﬁ@cﬁmﬁaaﬂd'] normal lymphocytes,
nucleoli laitsins cytoplasm twezdnna1s wagdl fine villous (hairy) projections Laulagsau

9. Bone marrow: \Judsddgililunsiteds Tneasnuwaduzidadeaindu patchy,
interstitial pattern %3e diffuse dvlueos lufdwenesasnumadidnvas fied-ege appearance
970 cytoplasm oz wazdiAdaivsondn IUAVVTOUALARTA mitosis WUTLBBLINUTD
o1aliny wenndenanudinidenunundouseuwaduzsls mnflwadurSeiessdunaldenn
910 histology DgN9LAEN U'lﬂﬂ%"\ia’lﬁlwu hypocellular marrow AgeU aplastic anemia 191 uaﬂﬁnﬂﬁu

HCL an1n50n3AU reticulin fibrosis viMl#t “dry tap” 970 marrow aspirate lfUag
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U 1. Hairy cell leukemia Tulunszgn asiiudnuuzwadivisendn cytoplasm weozuayla adne

Aulian (fried-egg appearance)

A. fhu & oeaedu 9: Tushy HCL 92 diffusely involve red pulp wae white pulp atrophy
Ul red pulp aznuindenunsaensaulng HCL aggregation vinliludavinanisivaveaien
Tusha fadsfouelngiusereraindenld Tuduaswy HCL oglu sinusoid warlusiesniuwdes
ﬁ]sWUL‘Uaéagjﬁ interfollicular Way paracortical area

Immunophenotype WU bright surface immunoglobulin, CD20, CD22, CD11c, CD103,
CD25, CD123, TBX21/T-Bet, Annexin-Al (specific ﬁqm) FMC7, CD200 tkag cyclin D1 (374829139
focal) mngas BRAF p.V60OE (NP_004324.2) mutant protein Ingla mutant-specific VE1 antibody
clone avdrelumsmwaduziSale
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35U 2. Hairy cell leukemia €faufin CD20 9

U 3. Hairy cell leukemia fou cyclinD1 zfinaneuazdldatauela




Practical Strategies and Innovative Approaches
for Improving Patient Outcome

gllﬁ 4. Hairy cell leukemia €01 BRAF p.V600E Tsinauinanuaz cytoplasmic staining

mswenlsa uanain B-cell lymphoma 3w 9 finuluiuwd@eznansell ssdeaenann
myelodysplastic syndrome, megaloblastic anemia losan 2z dyserythropoiesis (hyper-
plastic pro-erythroblasts wa basophilic erythroblasts) I vilwenauesdiy HCL 7ifusune
oy 9 19

NaUINISINY

LNEUYIVAN

1. wadfiildnuazdume Tuiden/marrow smear uaz/violunszgn lngludon/smear
2N small-to-medium-sized cells dAdBaINTONEN cytoplasm 1WozdaN waz fine villous
cytoplasmic projections Inesou ﬁ?ﬂﬂ‘umz@n%zwu fried-egg appearance Tedeasnsendn
cytoplasm L80y VOULUALAATA

2. inauanme CD20 way annexin Al ialag immunohistochemistry 50 coexpression
299 CD20/CD11c/CD103/CD25 1ng flow cytometry Way/%se immunohistochemistry

LNEUILEZ

1. Clonal BRAF p.V600E (NP_004324.2) mutation

2. WUTIWAUYeY CD123, bright CD22, bright CD200, bright surface immunoglobulins,
cyclin-D1, TBX21/T-Bet

msefiulsanaznissnen axtufussu cytopenia Kag disease-related symptoms N3
1% chemotherapy with purine analogs (cladribine, pentostatin) AoUAUD Tagagldidu front-
line treatment @u3u HCL mnm357any Clonal BRAF p.V600OE (NP 004324.2) mutation Wag
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bright CD22 expression azaaUaLBIARD BRAF inhibitors (lesaenefen3alnsaniu rituximab
Al wag anti-CD22 immunotoxin therapy Tuaulifilinovaussie chemotherapy wsalugdn
nsiing1atiniEtu S1mT3aNnU minimal/measurable residual disease ndsanle chemotherapy

%30 targeted drugs

Splenic marginal zone lymphoma (SMZL)™? (3Uii 5-7)

Splenic marginal zone lymphoma (SMZL) U mature B cell neoplasm finsaiiy
Tsadn Aieuldundheennisfishudundn Tneagnu white pulp involvement wazsinagny villous
lymphocytes lu peripheral blood waz/vieseuimassiivaiy msddadedulildunnsie
970 WHO tauriau SMZL sinaznuluglvgfonansauviegeeny engiadeUszann 60-70 U wudszanm
1.7 lunileduge nsasnuiworiudientguiniu wolufwemnnidudadniios

auldavandensaame lymphocytosis wseiule wazdnnuseutwdesusnataiule
il involvement “U@ﬂ‘lmix@ﬂ ILai peripheral blood ag@1anwy microscopic hepatic involvement
fnaglinuiidendindesdy q vieseeraundie cytopenia lemndalaunn 01n1s8u q W
19 wileeennansiiu Sesnutey uidhnudessyTsnnsnatewdu aggressive lymphoma Useanas
Yaway 30 9z low-level paraprotein uarliwu hyper viscosity usnainiisosas 20 vosauld
983978 autoimmune 16 WU acquired angioedema 10 Cl-esterase inhibitor deficiency,
cold agglutinin disease, warm antibody autoimmune hemolytic anemia a2 mixed cryoglob-
ulinemia

awnvedlsa dndlugllinsvamg winuiussiRaseuasinisdu lymphoma wiewee
iy autoimmune Snuduiussu SMZL wonanildanudn hepatitis C virus (HOV) vilsiAn SMZL
Teluuaea TnslamzluuTnadd HOV yna wagianzunsndouves cryoglobulinemia Mn¥nw
HCV azvanlenianisilu lymphoma Igluawdi sustained virologic response Iagtanizlasunis
$nwshe interferon se1athlugnisanasvedls SMZL laluauld7idulsaudn

Tu Macroscopic appearance wuiinula wazdl white yellow nodules ﬂizmﬁlaﬁuﬂu
Ushas white pulp fiveneaunnie dau Microscopic finding Huns3faduagld peripheral blood
wazlunsegnidundn shazlidndusesiaiiu Inednuaziinuuenameios léud

n. 313 1 involvement 1;1‘5& white pulp tag red pulp Ingagnu white pulp expansion
18 small lymphoid cells 59U 9 reactive germinal centers dnwazlwadaEWU cytoplasm L8y
wala nauwies Tndvavdnidnties oranuwadfisivinalviajuag nucleolus wuldudtios uagny
plasmacytoid differentiation & uenanigany follicular colonization MiewwaduzGaunsnlu
germinal center viniluunalwaltu Ushn red pulp azwunisunsnly sinus, cord WA¥B1ANTERN

Lid]uﬂﬁjulﬁ 913NU epithelioid histiocytes 1) %Q@ﬂﬁ’m non-necrotizing granuloma
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SUN 5. SMZL Aunsnidikazvinane germinal center #3e follicular colonization Unswadianweug

u

Aae plasma cells (plasmacytic differentiation)

;s‘d‘ﬁ 6. SMZL unsnay red pulp sinusoids

9. fenmEoTIvihy: wuwaduzSEToU 9 marginal zones visoanaeglu dilated sinuses
f. 1%ﬂ‘i::@ﬂ: YunuuTua involvement Tagdiulugjaznu nodular intertrabecular

involvement 92111 interstitial Wag intrasinusoidal infiltration w94 small lymphocytes T
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cytoplasm 1a ursadsenany involvement ﬁaﬁy'qlmmz@ﬂlﬁ n15lY CD20 azdusgloviluin
Tun159 instrasinusoidal infiltration @31 normal hematopoietic elements ﬁ]swuuﬁﬂﬁuﬁa‘umﬂm
U hypersplenism

3. Peripheral blood: #u lymphocytosis Ingagil mature small to medium-sized lymphoid
cells ozt dnwassnay, chromatin 1y, basophilic cytoplasm wazil short vill ns¥Ngey
wuuldaiiane videenefifedinaiieivensad uenanidfimu heterogeneity tives ey
lymphoplasmacytoid cells, lymphocytes 7Tl nuclear clefts wio medium-sized cells #ifl
cytoplasm woziazla

Immunophenotype glinaUINeD CD20, CD79a, PAX5, FMC7, CD27, CD38 (dim), IgM,
IgD, BCL2 wazlvinaause BCL6, annexin Al, CD103, cyclin D1, SOX11, LEF1 luuiamdeia
TinauInsie CD11c, CD123, CD5 (319), CDA3 v1n SMZL Seradaidu nodules agwu follicular dendritic
cells meshworks 7iiuann CD21 mneads plasmacytic differentiation agwu light chain restriction
18 mndou Ki67 agnu Ki67 gﬁuu‘%nmaé’muaﬂ%ﬂLﬂuﬁ%mﬁwm marginal zone cells ¥inl#

aadeiudisy insinatandu normal germinal center warvausmuuenduUIIMUDY SMZL

g‘dﬁ 7. SMZL #n CD20 T tumor cells ianua

WnausinsItady
LNEUTIAGN
1. Small B-cell lymphoma # involve lunsegn uaz/w3e peripheral blood lagagny

small lymphoid cells #ifi villous process
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2. Tinavanee pan B-cell markers, IgM, IgD Laznaausa BCL6E, Annexin Al, CD103,
CyclinD1, SOX11 g LEF1

3. wunlsnain splenic, nodal B-cell lymphoma u 5 WD

4. H5I93NNENTONNSIFIMEINUINULA

LAEUTLETY

Tvinaausio CD5 wag CD10

mseudiulsadn median survival >10 U Tnedadendniifinasenisaniiulse fe early
progression &3 nn155nw d1muly <2 Yezd median survival widewies 3-5 U Januld
Yovay 20 voslsa widlail early progression a%dl survival willoupuunf Jadedu q finuld
laun transformation to aggressive lymphoma, HPLL score (low Hemoglobin, low platelet
count, high lactate dehydrogenase, 3 extrahilar lymphadenopathy), NOTCH2 mutations,

KLF2 mutations wag NNK molecular genotype

Splenic diffuse red pulp small B-cell lymphoma (SDRPL)™?

Splenic diffuse red pulp small B-cell lymphoma (SDRPL) \Ju small B-cell lymphoma
7 involve i 1%35% waz peripheral blood Ingagwu diffuse infiltration of the splenic red
pulp wazwasIidn YAl monomorphic lymphoid population $3affu circulating tumor cells #ifl
cytoplasmic projections Taendulsainulgiosunn <3esar 1 483 non-Hodgkin lymphomas,
10% of lymphomas #3fiaduansiy wazdesaz 0.5 ¥ed chronic lymphoid malignancies 713
peripheral blood involvement ﬂﬂ%ﬁ?ﬂ%@%mqLaﬁlﬂﬁaﬂﬂ’iﬂ 757

Auldazumedulainnuazil lymphocytosis finagwu involvement 984 splenic hilar
lymph node wazlinuiirenimassdu wuiisulddes dhlinwu B-symptoms Auldaraundne
pancytopenia 1§ 9 nsuiilaun lu macroscopic appearance anusinuls uaznindaduag
(diffuse congested pattern) ldwu micronodular appearance @ microscopic finding asin1s
weneue Tz loun

n. Sy M&senemazny red pulp expansion 1#39913% destruction Ifnnwadue S
Lwl'iﬂagj M8z WU intrasinusoidal pattern Lﬁiuﬁqm WARITNUANWENAN hyperchromatic nucleus,
clumped chromatin, basophilic cytoplasm waze1ail plasmacytoid appearance 1§ U3kl white
pulp oasmseliiiu

. Peripheral blood: Wy small to medium-sized cells fiffeduanaundes clumped
chromatin, cytoplasm & basophilic WU cytoplasmic %38 villous projections TngagLiutn
U warnszaedegnsliainiate fheed polar distribution (1-4 poles), nucleolus 1&n

winlsddn [Dudaulng
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A. lunszan: dnidu intrasinusoidal uaz/#3e interstitial involvement 11nn31 nodular
pattern waziindl mild fibrosis

Immunophenotype TvinauInse B-cell markers (CD20, CD19, CD79a), DBA44, 1sG
WA bRaaUAU CD5, CD23, CD43, cyclin D1, CD21, CD10, CD25, CD38, annexin A1 wu cyclin D3
Tnaunlddosay 70 mndeu ps3 aglimauinlavesnin SMZL wauilodeu Ki67 aznuins msvi
flow cytometry fUszlovilagnaunn lnglanig CD180 g sensitivity Way specificity qwiaiiﬂﬁ
wazarRTWIMAB U CD200 expression 1agly CD200 median fluorescence (MFI)/CD180 MFI
ratio Windnaauiitfosnn 0.5 9zAnds SDRPL 11nn1 HCL, SMZL, Wi splenic B cell lymphoma/
leukemia with hairy cell features Tu peripheral blood immunophenotyping 5wy monoclonal
B cell lymphocytosis Fdnlasy marginal zone derivation agi1laiiu early stage ¥89 SDRPL
wio SMZL egslsimumnlianunsensin flow cytometry w3a35ou ¢ S splenectomy
919lns3ladedu splenic B cell leukemia/lymphoma NOS 161

NN

LAQUTIAGN

1. Diffuse infiltration 1m8 monomorphic small B-cells Tu red pulp Wag atrophic white
pulp

2. Peripheral blood wu circulating small cells il cytoplasm tgag villous projection
wiu g1un'ne waznszaweendliiasinane nucleolus liisu

3. 893 immunophenotype GL#

LNEUIILESY

1. liwu BRAF p.V60OE (NP_004324.2) mutation

2. lwulsmduiisioniimdes usnain splenic hilar lymph node

nsaiiulse deyaiides wuitvnwu NOTCHI, TP53, MAP2K1 genes mutation il

nsAiiulsANguLsUY

Splenic B-cell lymphoma/leukemia with prominent nucleoli (SBPLN)®?

Splenic B-cell lymphoma/leukemia with prominent nucleoli (SBPLN) \Ju B-cell neo-
plasm vewhufifidhwaizuas immunophenotypes Ad1afu hairy cell leukemia (HCL) ueilidl
BRAF mutation uaglinauausssa conventional HCL therapy WWsEen3n hairy cell leukemia
variant usitigtulinuzihlsldudadosnmsinwifisdunuinlifedosiu HOL dnvazivad
QLU single large nucleolus uaﬂmﬂ‘ﬁ SBPLN £459u09 CD5-negative B-prolymphocytic
leukemia (B-PLL) w84 edition fudae SBPLN wuldtes Uszanafesar 0.4 a9 chronic

lymphoid malignancies i incidence Usganas 0.03/100,000 318/8 siawiisluggseny eneiade
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71 ¥ wilugmennnindudgadnden (1.6: 1) Falfosndn HCL ann (5: 1) uisnudosinisinm
seluluomanidosanidulsaiifsdenaln

AulUazanfesule lymphocytosis Loag Wiy cytopenia ﬁl@iﬁ monocytopenia 1nay
involve I%ﬂizaml,as peripheral blood (PB) Ing/lal involve peripheral lymphadenopathy 912
wuRulalawstosnd 1 Tu 3 vesAuld wu autoimmune phenomena laoeun Tu macroscopic
appearance aznuiulauazil diffuse homogeneous appearance Inglyfl micronodular appear-
ance @ microscopic finding azdinsuusnneTya laun

n. 3a: diffuse involvement of red pulp tag atrophic white pulp 1ngagwu prominent
intrasinusoidal involvement Tu red pulp dnwazwagazny medium-sized atypical lymphoid
cells 7ifl cytoplasm Loy Haduanauuas prominent nucleolous

%. Peripheral blood: dngau atypical lymphoid cells Uszanaidosas 20-95 lnaiadazil
21U1A medium to large, cytoplasm Lag & basophilic #38%a, finely/poorly defined projections,
nucleolus wuwaglvie) Insvuamwadazdnnit HCL usenvsdwadlvgfl bilobed nucleus 14 lai
WU circumferential villous process Fasn991n HCL

f. blfUﬂﬁ%@ﬂ: nomocellular %39 hypercelluar wage1anu lymphoid infiltration @ntey
IngagiSeesiidu interstitial way intrasinusoidal pattern [undn use1awu nodular $auAU in-
terstitial pattern 16 mnnueezagwu diffuse pattern laiuiu dnwugwadazidu medium-sized
atypical lymphoid cells, cytoplasm ey dmasanas wag prominent nucleolus $2uAU mild
fibrosis

Immunophenotype waduziSaaslvinauInes pan-B cell antigens (CD19, CD20, CD22,
DBA-44), CD11c, CD103, FMC7 wag monotypic surface immunoglobulin finazdu IgG) way
L3ifin HCL markers oiuA CD25, Annexin A1, TRAP, CD123

WnausinsItady

LNQUTIAGN

1. Circulating medium-sized lymphoid cells fifi prominent nucleoli #39 convoluted
nuclei 8191 poorly defined cytoplasmic projections walinu circumferential fine villous (hairy)
projections

2. Tiwauinse B-cell antigens (CD19, CD20, CD79a, PAX5)

3. lifldnwauzaes HCL laun CD25, annexin Al, cyclin D1, TRAP

LNQUTLETY

1. Diffuse involvement ¥83 splenic red pulp tag atrophic white pulp

2. l3iwu BRAF mutation

nMsaniiulsa AouderaINTAIELAIrTUISINTT classical HCL lngpSwmiteasidedinain
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Tsanlaifeades fuiell median survival Usgana 9 U lnefiiiesszanaudosas 15 whiuiiaeddin
sen31nn31 15 U doyaifediunsinwiuaznisnevauesseendersudiniosuarlis diulvg
Limauausssio IFN-alpha, cladribine Nldiiesinfen Jagtunuiimeuauesse cladribine sy
rituximab %38 bendamustine U1 wage1aLin transformation lauseanusosay 6 dind 17p
deletion agalsfimu SBLPN dudndusisaiinisfinwsely wisrnfienuiignaeaiiuia
na1laaguiiewdl primary splenic B-cell lymphoma and leukemia ulsafinulsitios
o < ¥ . 1 [ =
Juduagdaalenain secondary small B-cell lymphoma involvement Ao nsilafislsnves

lymphoma faudifgysienissneiag prognosis Fedaasnasnisnisineegematiiosly
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