gnoza leukemie s
satymi bunkami

osti morfologického pracovisté OKL VN Brno, OKH FN Brno a
e prutokové cytomerie OLM MOU Brno

Sona Vytiskova

FAKULTNI
: NEMOCNICE
BRNO




Cile

1. Kazuistika — predstaveni dg leukémie s
vlasatymi bunkami

KULTNi

FNEMOCNICE “B MASARYKUV .
M U ONKOLOGICKY USTAV




Dle WHO 2016 je fazena k nadorovym lymfoproliferacim ze zralych B bunék

Incidence
2% z malignich lymfoproliferaticnich onemocnéni
2% ze vsech leukémii

Primérny vék 50 let (muzi 4x Castéji nez zeny)

Pomalu progredujici lymfoproliferativni onemocnéni, pro néz je typicka
Pritomnost charakteristickych vlasatych lymfocyt v PK a KD
Pancytopenie
Rlzné vyjadrena splenomegalie (rlizné vyjadrena - infarkty sleziny, ruptury)
Zavainé infekce a febrilni stavy (defekt imunity)



Anémie normocytarni normochromni (hrani¢ni makrocytosa)
Leukopenie je provazena hlavné neutropenii a mononcytopenii
Aspirace KD byva obtizna, nékdy az nemozna (dreriova fibrdza)

Dg potvrzuje v souladu s klinickym obrazem cytochemické vysetreni TRAP a
zejména imunocytologické vysetfeni priitokovou cytometrii (CD19, CD20, CD22,
CD11g, slg)

Pokud se provadi biopsie KD, tak histologické a imunohistochemické vysetreni
mUze byt klicové pro stanoveni dg

Molekularni biologie: BRAF mutace
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Review Series

THE UPDATED WHO CLASSIFICATION OF HEMATOLOGICAL MALIGNANCIES

The 2016 revision of the World Health Organization 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'’

'Division of Hematopathology, Department of Pathology, University of Pittsburgh School of Medicine, Pittsburgh, PA; *Department of Pathology, Hospital
Clinic, University of Barcelona, August Pi | Sunyaer Biomedical Research Institute, Barcelona, Spain; *Hasmatopathology Unit, European Institute of
Oncology, Milan, and Depatment of Experimental, Diagnostic and Speciatty Medicine, Bologna University Medical School, Bologna, Italy; *Department of
Pathology, Harvard Medical School and Massachusetts General Hospital, Boston, Ma&; *Pathodiagnostik, Berdin, Germany; ®Institute of Human Genetics,
Christian Albrechts Univarsity Kiel, Kiel, Germany; “Division of Oncology, Department of Medicine, Stanford University, Stanford, CA: ®*Dapartment of
Medical Oncology, Oncology Institute of Southem Switzedand, Bellinzona, Switzerland; “Department of Hematology, Hospices Civils de Lyon, and
Université Claude Bernard Lyon-1, Lyon, France: '"“Daepartment of Madicine, Memorial Sloan Kettering Cancer Canter and Waill Cornell Medical Collega,
Mew York, NY; and ''Hematopathology Section, Laboratory of Pathology, Mational Cancer Institute, Bethesda, MD

A revision of the nearly 8-year-old World
Health Organization classification of the
lymphoid neoplasms and the accompa-
nying monograph is being published. It
reflects a consensus among hemaltopa-
thologists. geneticists. and clinicians re-
garding both updates to current entities
as well as the addition of a limited number

[ " a®

of new provisional entities. The revision
clarifies the diagnosis and management
of lesions at the very early stages of
lymphomagenesis. refines the diagnostic
criteria for some entities, details the
expanding genelic/molecular landscape
of numerous lymphoid neoplasms and
their clinical correlates, and refers Lo

invesligations leading to more largeted
therapeultic stralegies. The major changes
are reviewed with an emphasis on the
most important advances in our under-
standing that impact our diagnostic
approach, clinical expectations, and thera
peulic strategies for the lymphoid neo-
plasms. ( Blood. 2016;127(20):2375-2390)



Leukémie s vlasatymi bunkami
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Leukémie s vlasatymi bunkami

2376 SWERDLOW et al

Table 1. 2016 WHO classification of mature lymphoid, histiocytic,
and dendritic neoplasms

Chronic lymphocytic leukemia'small lymphocytic lymphoma
Monoclonal B-call lymphocylosis™
Bgall prolymphocytic leukemia
Splanic B-cell mphomadeukemia, unclassiiable
Splanic difuse red pulp small B-cell mphoma
Hairy cell leukemia-variant
Lymphoplasmacytic lymphoma
Waldanstrdm macroglobulinemia
Monoclonal gammopathy of undetermined significance (MGUS), Ig®
p heavy-chain disease
+ heavy-chain disease
o heavy-chain disease
Monoclonal gammopathy of undetermined significance (MGUS), IgG/A"

BELOOD, 19 MAY 2016 - VOLUME 127, NUMEER 20

Table 1. (continued)

Monomaomphic apitheliotropic intestinal T-call ymphoma®

indolert T-cell mphoprofferative disorder of he Gl ract

Hepatosplenic T-call lymphoma

Subcutaneous panniculitislike T-cell lymphoma

Mycosis fungoides

Sézary syndrome

Primary cutanaous CO30™ T-call lymphoproliferative disorders
Lymphomatoid papulasis
Primary cutaneosus anaplastic large call lymphoma

Primary cutaneous & T-cell lymphoma

Prmary culanecus COE" aggresshve epidermoliopic cybloxic T-cell kmphoma

Prmany cultanaous acral CO8™ T-call lymphoma”

Pramary culaneous CO4" smalimeadium T-call lymphoprokleralive dsordar”

Peripheral T-call lymphoma, NOS

Angicimmunoblastic T-call ymphoma

Folicular T-cel lymphoma™

Nodal paripheral T-cell mphoma with TFH phenolype®
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Fyziologické lymfocyty
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Reaktivni lymfocyty
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Nadorové lymfocyty
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3. Mezioborova spoluprace
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SA:
jedna se na svUj vék (86 let) o velmi vitdlniho muze, vdha 75 kg, vyska 167 cm
byvaly vojensky pilot proudovych letadel
Zije sam, ma pritelkyni

RA

otec zemrel v 73 letech na CA plic, matka v 79 letech na stafi
2 déti, dcera ma 10 let cukrovku (transplantace slinivky a ledvin), syn nevi

Alergie
alergickd ryma, Iékova zpocatku neni (pozdéji na penicilin)

Abusus
nekurak, alkohol v posledni dobé velmi malo



Od r. 1989 je sledovan pro ICHS v UVN Praha (tehdy spise arytmie) — pacient nic
trvale neuziva

Od r. 1995 prvni zaznam v dokumentaci VN Brno (pracovni |ékarstvi)
v anamnéze Uraz DKK bil. popaleniny Il. stupné (pracovni uraz)
TK 140/90 P 68/min  ICHS zatim bez pravidelné |éCby
1996
Abnormalni zatéZzovy test pri tézké poruse rytmu pfri fyzické zatézi, porucha srdec¢niho rytmu odpovida
dle Lowna stadiu IVa
Nasazen Vasocardin

RTG (pro bolest zad) — degenerativni spondylosa, osteochondrosa (C), degenerrativni
spondyloarthrosa s osteochondrosami diskd (Th)

1997
Vysetfeny EBV a CMV — pozitivni IgG, negativni IgM, KO v normé
1999
Steatosa slinivky, lehce zvétSena prostata, vertebrogenni algie
TK 140/80 P 66/min
2003

Haemoroidy, hemoglobin 144 g/I, MCV 1009 fl



2004
HGB 111 g/I, MCV 132 fl
Anémie makrocytarni
Haemoroidy aa, varixy bil.
ISCH dysrytmicka forma
Vertebrogenné algicky
Hy prostaty

2005
Gastroskopie, rectoskopie, onkomarkery negativni
Vit B12 97 ng/l 4, HGB 112 g/I 1, MCV 132 fl M4
Anémie z nedostatku vit. B12
Substituce B12 inj. formou cestou PL, pyridoxin

Pfedan do péce hematologa VN Brno
B12 14291, HGB 158 g/I, MCV 93,9 fl



2008
Stale substituce B12 a 6 tydn(, KO zcela v normé
Opakované vyssi TK, 160 /90 — Micardis
Hypertenze Il

2014/2015
Pred operaci katarakty, prvni zachyt trombocytopenie
13.10.2014: trombo 133 J,, KO jinak zcela v normé
7.4.2015: trombo 120 {, KO jinak zcela v normé
6.10.2015: trombo 102 |, LEU 3,79 {,, KO vcetné diff v normé
Doplnéno vysetreni protilatky proti trombo a granulo, ANA, ACLA, AB2GP, LA, celiakie, Stitnice, CT,
elfo, vit B12, metabolismus Zeleza

Leden 2016
trombo 108 {,, LEU 3,20 4,, NEU 38% / (1,22 |, abs), LYM 51% 4 (1,62 abs)
Mikroskop. diff: morfologicky v normé — oj. LGL lymfocyty

19.4.2016

Provedena sterndlni punkce: hypocelularni KD s redukci granulopoezy a megakaryopoezy, lymfopoeza
4,8%, bez elevace blastll a bez vyznamnych dysplastickych zmén

UZ bficha BPN



» Listopad 2017

° Vzhledem k prohlubovani trombocytopenie, leukopenie a neutropenie indikovana opét SP na leden
2018

>V mikroskopickém preparatu PK popisujeme variantni formy lymfocytl, LGL formy lymfocyt(
o Klinicky je pacient asymptomaticky, bez lymfadenopatie, bez splenomegalie

7.11.2017 11.1.2018

LEU 2,14 | 1,65 4
ERY 3,38 & 3,03 ¢
HGB 1132 ¢ 99,5 ¢
HCT 035 | 031 ¢
TROMBO 47,7 ¢ 438 |
MCV 102,2 102,2
MCH 33,5 32,9
MCHC 327,5 322

NEU % 23 d 28 J
LYM % 71 N 60 D
MONO % 3 7

EO % 3 4

BASO % 1 0

NEU abs 048 ¢ 0,46 ¢
LYM abs 1,52 1,00
MONO abs 006 ¢ 0,12

EO abs 0,07 0,07

BASO abs 0,01 0

RETI % 1,58 1,62

RETI abs 53,3 49,1




Vysledky mikroskopického hodnoceni
periferni krve 11.1.2018:

o Tyce 3% v
J

 Neutrofilni segmenty 20% ° |

* Lymfocyty 70%
* Monocyty 3%
» Eosinofily 3%

» Bazofily 1%

» LEU: zastizeny atypickeé lymfocyty se svétle bazofilni nepravidelnou cytoplazmou a
jemnymi projekcemi cytoplazmy

» ERY: makrocyty, mirna anizocytosa, oj. ovalocyty

PLT: hypogranulace, anizocytosa, makrotrombocyty




Granulocytarni rada: 10,2%  (55-70%)

Cervena fada: 34,8%  (15-35%)
Lymforetik. rada: 53,4%  (5-20%)
Lymfocyty 52,2% (5-20%)
Monocytarni rada: 1,6% (0-3%)
Megakaryocyty: zastizeny ojedinéle, hola jadra MGKCT

Jednad se o bunécné chudy preparat s vyrazné disproporcionalnim zastoupenim
jednotlivych rad
V natéru zastizeny atypické lymfocyty se svétle bazofilni cytoplazmou s vybézky,
charakteru HCL



Vysledky mikroskopického hodnoceni
kostni drené 11.1.2018:
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Vysledky mikroskopického hodnoceni
kostnl' dFene 11 1.2018:




Vysledky mikroskopického hodnoceni
kostni drené 11.1.2018:
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Patologicke Iymfocyty
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vzorek kostni dfené je zaslan do laboratore pritokové cytometrie OLM MOU
zde je provedena imunofenotypizace
nalezem z pratokového cytometru je zachyt

abnormalnich B-lymfocytl s imunofenotypem CD19+ CD20++
slg(kappa)+ FMC7+ CD79b(low)+ CD5- D23- CD11c+ CD103+

CD25+ CD38- CD10- CD200+ bez elevace absolutniho poctu B-
lymfocytU

Nalez potvrzuje dg. Leukémie s vlasatymi burikami
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Vysledky, hodnoceni,

jednotlivé scattergramy a zavér vysetreni z pritokové
cytometrie mi laskavé poskytla doc. RNDr. Lenka Zdrazilova Dubska, Ph.D.
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16.1.2018 — IHOK
Periferni pancytopenie — susp. HCL

Lucidni, afebrilni, hlava BPN, dychani alveolarni Cisté bez vf, eupnoe, SA reg,
srdecni ozvy bez Selestu, bricho klidné, bez hepatosplenomegalie, DKK bez
otokUl, na bércich jizvy po spaleninach

LU bez hmatné lymfadenopatie

Indikovana SP na stacionari IHOK

* Myelogram

* Flow

* Molekularni biologie (BRAF)

- Ostatni nelze, obtiZzna aspirace ze 2 vpichi



Vysledky mikroskopického hodnoceni
periferni krve 16.1.2018:

* Neutrofilni segmenty 31%
* Lymfocyty 62%

* Monocyty 3%

» Eosinofily 3%

» Bazofily 1%

» LEU: zastizeny oj. atypické lymfocyty se svétle bazofilni cytoplazmou a jemnymi

projekcemi cytoplazmy
» ERY: makrocyty, anizocytosa, hypochromie, ovalocyty
» PLT: anizocytosa, makrotrombocyty, nalezen gigatrombocyt

: BRN
1. misto 1. misto
2 s, RV
Ve =
s
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Granulocytarni rada: 29,8%  (55-70%)
Cervena fada: 22,8%  (15-35%)
Lymforetik. rada: 47,0%  (5-20%)
Lymfocyty 40,4% (5-20%) ztoho 11,4% atyp. lymfo
Monocytarni rada: 0% (0-3%)
Megakaryocyty: nalezeny, ojedinéle

Jedna se o bunécné chudy preparat s vyraznou redukci granulopoezy a
megakaryopoezy, naopak zmnozeni lymfopoezy

Nachazime jednak zralé lymfocyty, jednak LGL a vyraznou frakci nadorovych
lymfocytl s nepravidelnym okrajem s jemnymi cytoplazmatickymi protruzemi,
jemnéjsim chromatinem a jadérkem, vs. vlasatobunécné lymfocyty

KF: zvykla pozitivita bunéénych elementd
KF-TRAP: patol. silna granularni pozitivita nékterych lymfocytd
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Vysledky mikroskopického hodnoceni &_&; !

kostni drené 16.1.2018:
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30.1.2018-1.2.2018 — hospitalizace IHOK
Morfologicky dg. Leukémie s vlasatymi bunikami
Potvrzeno mol. geneticky: BRAF pozitivni
Vysledky flowcytometrie— nejsou k dispozici

V prvni linii s ohledem na tézkou trombocytopenii a dobry biologicky vék pacienta byla zvolena
terapie kladribinem (redukovany), start 30.1.2018, bez komplikaci

Podana 1 TU ERY TP
Ambulantni kontrola a tyden

10.4.2018

Jiz pIna restituce krvetvorby, hodnocen klinicky efekt jako CR
S ohledem na vék pacienta neni indikovano presetreni KD

Remise trva dosud
Posledni kontrola hematolog VN Brno: 30.5.2019
Posledni kontrola IHOK FN Brno: 17.9.2019



16.1.2018 30.1.2018 1.2.2018 5.2.2018 12.2.2018 20.2.2018 26.2.2018 6.3.2018 20.3.2018 10.4.2018 5.6.2018 27.9.2018 19.3.2019

Leu (x10exp9/l) 2,35 2,15 1,21 0,41 0,642 0,68 0,9 1,24 1,39 2,42 4,01 4,71 5,37
Ery (x12exp9/l) 3,14 2,98 2,69 3,51 3,44 3,21 3,14 3,18 3,3 3,56 3,86 4,57 4.4
Hgb (g/1) 104 96,3 88 111 110 104 102 100 109 119 127 145 144
Trombo (x10exp9/l) 47 43,8 38 36 65,9 78,8 99 174 136 156 165 160 198
Neu (abs) 0,62 0,47 0,4 0,15 0,36 0,4 0,55 0,75 1 1,58 2,47 2,81 3,11
Neu (%) 26,3 21,8 33 36,6 56,7 58,5 61,2 57,9 71,6 65,3 61,6 59,7 58
Lym (abs) 1,56 1,49 0,72 0,22 0,21 0,18 0,22 0,41 0,23 0,43 0,93 1,29 1,24
Lym (%) 32,3 26,9 24,4 33 16,8 17,7 23,2 27,4 23,2
200 /
180 /
160 — e ————
o \//,
120
100 \V Hgb (g/1)
80 =—Trombo (x10exp9/I)
— Neu 0/
60 —\ / S - (%)
— Lym (0/0)
40
20 e
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

BRAF Mutations in Hairy-Cell Leukemia

Enrico Tiacci, M.D., Vladimir Trifonov, Ph.D., Gianluca Schiaveni, Ph.D.,
Antony Holmes, Ph.D., Wolfgang Kern, M.D., Maria Paola Martelli, M.D.,
Alessandra Pucciarini, Ph.D., Barbara Bigerna, B.Sc., Roberta Pacini, B.Sc,
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ABSTRACT

BACKGROUND

Hairy-cell leukemia (HCL) is a well-defined clinicopathological entity whose underlying
genetic lesion is still obscure.

METHODS

We searched for HCL-associated mutations by performing massively parallel sequenc-
ing of the whole exome of leukemic and matched normal cells purified from the periph-
eral blood of an index patient with HCL. Findings were validated by Sanger sequencing
in 47 additional patients with HCL.

RESULTS

Whole-exome sequencing identified five missense somatic clonal mutations that were
confirmed on Sanger sequencing, including a heterozygous mutation in BRAF that
results in the BRAF VG0OE variant protein. Since BRAF V600E is oncogenic in other
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Table 2. Highlights of changes in 2016 WHO classification of lymphoid, histiocytic, and dendritic neoplasms
Entity/category Change

CLL/SLL « Cytopenias or disease-related symptoms are now insufficient to make a diagnosis of CLL with
<5 % 10°L PB CLL cells.
» Large/confluent and/or highly proliferative proliferation certers are adverse prognostic indicators.
« Mutations of potential clinical relevance, such as TP53 NOTCH1, SF381, ATM, and BIRC3, have

been recognized.
Monoclonal B-cell lymphocytosis « Must distinguish low-count from high-count MEL.
« A lymph node equivalent of MBL exists.
IHajry cell leukemia I « BRAF VBOOE mutations in vast majority of cases with MAP2KT mutations in most cases that use
IGHV4-34 and lack BRAF mutation.
Lymphoplasmacytic lymphoma (LPL) « MYDa8 L265P mutation in vast majority of cases impacting diagnostic criteria even though finding is

not specific for LPL.
« lgM MGUS is more closely related to LPL and other B-cell lymphomas than to myeloma.

Follicular lymphoema (FL) « Mutational landscape better understood but clinical impact remains to be determined.

In situ folicular neoplasia « Mew name for in situ follicular lymphoma reflects low risk of progression to lymphoma.

Pediatric-type FL « A localized clonal prolferation with excellent prognosis; conservative therapeutic approach may be
sufficient.

« Occurs in children and young adults, rarely in older individuals.



BRAF mutace

The activated BRAF pathway provides oncogenic signaling to the leukemic hairy cell through the MEK-ERK cascade.
Vermurafenib is an inhibitor of BRAF in this pathway. The activity of pERK is reduced as a consequence of BRAF
inhibition. The reduced pERK results in decreased cell proliferation. This is measured by immunohistochemical analysis
and is used as a pharmacodynamics biomarker of BRAF inhibtion. P, indicates a phospho-group; RTK, receptor
tyrosine kinase. Professional illustration by Patrick Lane, ScEYEnce Studios.
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Comment on Dietrich et al, page 2847

BRAF inhibitor: targeted therapy
in hairy cell leukemia

Michael R. Grever THE OHID STATE UNIVERSITY COMPREHENSIVE CANCER CENTER

In this issue of Blood, Dietrich et al report that the low-dose BRAF inhibitor,
vemurafenib, is highly effective in refractory hairy cell leukemia.'
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Pro diagnostiku nutna spoluprace nejen
hematologu a imunologu!!!!
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