Zaklady Hematologie
KBB / ZHEM

Lekce 6 — Patologie leukocytu
nadorového puvodu
Hematologie parazitarnich onemocneéni
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Zaciname....

...bloudéni bez cile je destruktivni



Klasifikace myeloidnich neoplasmu a akutni leukémie
dle revize z roku 2022 Svetové zdravotnické organizace
(WHO)

Pata revize (Cerven 2022 — oproti Ctvrté —

drobné Zmeny) WHO Classification of Tumours of
Haematopoietic and Lymphoid Tissues

Zahrnuje klinické znaky, morfologii,

Stoven M. Seerdiow, Blim Carpo, Meecy Lee Harra, Bare 3, Jaffe, Stefarc A Ml
Harkd S, Jirgen Thisie, Darvel A A, Rabert P Hassacian,
Wichelie M. Lo Betu, AtShs Crasl, Reiver Sebert

imunofenotypizaci, cytogenetiku,
molekularni genetiku

Ovlivnéno nove identifikovanymi faktory
(nova perspektiva jako diagnostickych

a prognostickych marker( slouzicich k
pochopeni patobiologie téchto chorob)
Zlepsena charakterizace a standardizace
morfologickych znakt pomahajicich v

rozliSeni skupin nemoci




My eloproliferative neoplasms (MPN)
—> Chronic myeloid leukemia (CML), BCR-ABL 17
Chronic neutrophilic leukemia [(CMNL)
— Polycythemia vera (FV)
—> Prmary myelofibrosis (FMF)
FMF, prefibrotic/ early stage
FPMF, overt fibrotic stage
——> Es=sential thrombocythemia (ET)
—> Chronic ecsinophilic leukemia, not otherwise spedfied (NOS)
MPN, unclassifiable
——>Mastocytosis
Myeloid/lymphoid neoplasms with eosinophilia and rearrangement of
PDGFRA, PDGFRB, or FGFR1, or with PCMT~JAKZ
Myeloidlymphoid neoplasms with PDGFAA rearrangement
Myeloidlymphoid neoplasms with PDGFREB rearmangement
Myeloidlymphoid neoplasms with FGFHRT rearrangement
Frovisional endity: Myeloid yymphoid neoplasms with PCMT-JAKZ2



Changed chromosome 9

Normal
chromosome 9 Chromosomes break
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chromosome 22
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- Klonalni porucha kmenovych bunék
- Incidence 10-20/milion obyvatel - pfevazné starsi 60-ti let

- Klinicka obraz — unava, ubytek hmotnosti, anemie, splenomegalie

Chronicka myeloidni leukemie
(CML), BCR-ABL*

- Cytogeneticky nalez (~95%) -
chromozomova aberace
(Filadelfsky chromozom, reciproka

t(9;22) =» fuzni protein BCR-ABL)

1 - myeloblast, 2-

- Laboratorni nalezy: leukocytéza (~150 x 10°/L) a levy posun v fadé promyelocyt, 3- myelocyt

s defektni granulaci, 4 -

granulocytli, metamyelocyty a myelocyty tvofi az 50%, trombocyty nezraly eosinofil

zvySeny nad 10%2/L

- PFicina: neznama

- Lécba — Imatinib (Gleevec) + transplantace

kmenovych bunék




Polycythaemia vera (prava polycytémie)

- Cytogeneticky nalez (~95%) - mutace V617F v genu JAK2

(Januszova kinaza)

- Klonalni porucha kmenovych bunék vedoucich k
nadprodukci hlavné erytrocytl

- Incidence 20-30 (300) /milion obyvatel — median
postizeni 60 let (1-2:1 pro muze)

- Klinicka obraz : bolest hlavy, zavraté, slabost, svalovy

ubytek, svédéni klize zejména po koupeli, splenomegalie,
hepatomegalie

- Laboratorni ndlez: hematokrit vyssi

jak 50% / 48% pro Muze/Zeny, mirna
leukocytdza a trombocytdza, nizka

hodnota EPO

NORMAL
(Regulated RBC production)
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Primarni myelofibréoza (PMF)

Onemocnéni krvetvorné bunky vedouci ke
zvysené megakaryopoéze a myelopoéze
5-15/milion, diagndza 50-70let

Klinicky obraz: 1/3 — Zadné potize, anemicky

syndrom, vahovy uUbytek, poceni, bolesti krku

Laboratorni vysledky: posun doleva v bilych

krvinkach s pfitomnosti erytroblastli, az u 50%
mutace V617F JAK2 genu, poikilocytéza, Howell-
Jollyho téliska v ¢asto polychromatickych

erytrocytech
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Esencialni trombocytemie (ET)

Klonalni proliferace megakaryocytli
Incidence 15-25/milion obyvatel — doba
onemocnéni 50-60let

Klinicky obraz: majorita bez potizi v dobé

diagndézy — krvaceni/trombdza, normalni nalez

Laboratorni vysledky: pocet trombocytl ¢asto

vice jak 700 x 10°/L, mutace V617F v genu JAK2
(aZ u 50% s ET), vyrazna anisocytdza trombocytl
s Ulomky megakaryocytt, v aspiratu kostni diené

- zmnozZené megakaryocyty
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Chronicka eozinofilni leukemie

+ krevni malignity s eozinofilii — spojené s

geny — PDGFRA, PDGFRB, FGFR1
Vzacna onemocnéni

Klinicky obraz: zpocatku asymptomatickeé,

pozdéji slabost, zvySena teplota, poceni,
dusnost

Laboratorni nalez: u chronické eozinofilni

leukemie — eozinofil( pres 1.5 x 10°/L -
(hypo/hypersegmentace jader, vakuolizace

cytoplazmy, zvysena hladina tryptazy
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Mastocytoza

Nadorova proliferace mastocytu
Vyskyt vzacny

Klinicky obraz: hubnuti, horecka, poceni, u

poloviny nemocnych kozni postizeni

(urtikaria, pigmentové léze)

Laboratorni vysledky: nékdy mirna

leukocytdza s eozinofilii, zvysena hladina

sérové tryptazy

Biopsie = denzni dobre ohranicené infiltraty
mastocytd, cytochemicky jsou pozitivni na

naftyl-ASD-chloracetat esterazu

Multivalent antigen cross-links IgE antibody bound
at the mast-cell surface, causing release
of granule contents

Resting mast cell has preformed granules containing
histamine and other inflammatory mediators
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My elody splastic/myeloproliferative neoplasms (MDS/MPHN)
—> Chronic myelomonocytic leukemia (CGMML)
Atypical chronic myeloid leukemia (aCML), BCR-ABLT
Juvenile myelomonocytic leukemia (JMML)
MDS/MPN with ring sideroblasts and thrombocytosis (MDS/MPN-RS-T)
MDS/MPN, undlassifiable
—> Myelodysplastic syndromes (MD35)
MDS with single lineage dysplasia
MDS with ring sideroblasts (MDS-RS)
MDS-HS and single lineage dysplasia
MD5S-RS and multilineage dysplasia
MDS with multilineage dysplasia
MDS with excess blasts
MDS with isolated del(5q)
MDS, unclassifiable



Chronicka myelomonocytarni
leukemie (CMML)

Klonalni onemocnéni typické perzistujici
monocytozou s pfesahem 10°/L
15-35/milion, starsi osoby kolem 70 let

Klinicky obraz: nespecifické potize

(vahovy ubytek, poceni, zvysena teplota),
splenomegalie

Laboratorni ndlez: leukocytdza, podil

zralych monocytti nad 10%

. d
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Myeolodysplasie / Myelody_plastlcky syndrom(MDS)

pseudo Pelger-Huet

Bone marrow in a person with MDS Healthy bone marrow

Skupina heterogenni klonalnich poruch

charakteristicka jednou Ci vice cytopeniemi

U osob nad 60 let - incidence 200- > ¥

500/milion 1-malé megakaryocyty,

Klinicky obraz: dan typem cytopenie (Unava, 2 Mmnohocetna sideroblasty
, . er s . jednoducha jadra

krvaceni, vracejici se infekce)

Po letech nedostatecnosti kostni drené

dochazi k nartistu poctu blastt az k - Krevni stér — morfologicke

abnormality (pseudo Pelger-

leukocytose
Expozice zafeni, Huet)
chemoterapeutikiim, benzenu = - Dren — malé megakaryocyty,

rizikové faktory kruhové sideroblasty

Lécba — podplrna — Azacitidine
(hypometylace)




Akutni leukémie

Acute myeloid leukemia (AML) and related neoplasms
AML with recument genetic abnormalities

AML with 1{8:21)(q22:q22.1); RUNX 1-RUNX 1T1
AML with inv{ 16)(p13.1922) or t{16:16)(p13.1:922): CBFB-MYH11
APL with PML-RARA

AML with 1{9:11)(p21.3:923. 3 MLLT3-KMT24

AML with 1{6;9)(p23;g34.1); DEK-NUP214

AML with invi3)(g21.3926.2) or 1(3:3)(g21.3:926.2); GATAZ, MECOM
AML (megakaryoblastic) with t(1:22)(p13.3;913.3): ABM1 5-MKL1
Provisional entity: AML with BCR-ABL 1

AML with mutated NPM1

AML with biallelic mutations of CEBPA

Provisional entity: AML with mutated RUNX 1

AML with myelodysplasia-related changes
Therapy-related myeloid necplasms
AML, NOS

AML with minimal differentiation

AML without maturation

AML with maturation

Acute myelomonocytic leukemia
Acute monoblastic/monocytic leukemia
Fure erythroid leukemia

Acute megakaryoblastic leukemia
Acute basophilic |leukemia

Acute panmyelosis with myelofibrosis

Myeloid sarcoma
Myeloid proliferations related to Down syndrome

Transient abnormal myelopoiesis (TAM)
Myeloid leukemia assocated with Down syndrome



Akutni myeloidni leukémie (AML)

- Maligni transformace hematopoetické kmenové bunky na blasty (vSech sméru)

=» akumulace klonl v organismu zejména v kostni dfeni

- Nejcastéji u starsich 60 let, incidence 20-30/1 milion u
mladsich, 150/milion u osob nad 65 let

- Klinicky obraz: infekce, naruseni hojeni ran, anemie,

krvaceni kozni as sliznicni

- Typicky nalez Auerovych tyci vznikajicich agregaci granul
- Drivéjsi klasifikace FAB (AML MO)
nahrazena cytogenetickymi

vySetrenimi

- zavislé na B6, Pyridoxal
kinase inhibitory?

5
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1 —granula, 2- Auerova téliska
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Akutni promyelocytarni leukémie (APL)

Casty subtyp AML — specificka geneticka zména = t(15;17) — RARo. + PML) =
zastaveni vyzravani na Urovni promyelocytl

Urgentni stav = riziko rychlého rozvoje krvaceni

5-15% vSech AML, median diagndzy = 45 let

Klinicky obraz: krvaceni a to i intracerebralni; pancytopenie s koagulopatii

Auerovy tyce se vyskytuji v cernych svazeccich (faggot cells)

Dle FAB = AML M3



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjRq93EhdbeAhVPzBoKHQk1BoMQjRx6BAgBEAU&url=https://www.pathologystudent.com/acute-promyelocytic-leukemia/apl-faggot-cell1/&psig=AOvVaw3f-4w49t-OiZVP0PNkxP38&ust=1542359094778675

Akutni lymfoblasticka leukemie (ALL)

Acute leukemias of ambiguous lineage
Acute undifferentiated leukemia
Mixed phenotype acute leukemia (MPAL) with t(9;22)(g34.1;911.2); BCR-ABL1
MPAL with t(v;11g23.3); KMT24 rearranged
MPAL, B/myeloid, NOS
MPAL, T/imyeloid, NOS
B-lymphoblastic leukemialymphoma
B4Aymphoblastic leukemia/lymphoma, NOS
B4Aymphoblastic leukemia/lymphoma with recurrent genetic abnomalities
B4dymphoblastic leukemia/lymphoma with t(9;22)ig34.1;911.2),BCR-ABL1Y
BAymphoblastic leukemia/lymphoma with tiv;11923.3);KMT2A rearanged
B4ymphoblastic leukemia/lymphoma with t(12;21)(p13.2,g22.1); ETVE-RUNX1T
B4Aymphoblastic leukemia/lymphoma with hyperdiploidy
B4dymphoblastic leukemia/lymphoma with hypodiploidy
B4ymphoblastic leukemia'lymphoma with t(5;14)(q931.1,932.3) IL3IGH
B4dymphoblastic leukemia/lymphoma with t(1;19)(g23.p13.3),TCF3-PBX1
Provisional endity: BJymphobiasiic leukemia/ymphoma, BCR-ABL1-kke
Provisional endity: Bymphobiasiic leukemiaymphoma with iAMP21
T-lymphoblastic leukemialymphoma
FProvisional entity: Early T-cel precursor mphoblastic leukemia
FProvisional entity: Natural kiler (NK) cell kmphoblastic leukemialymphoma



Akutni lymfoblasticka leukemie (ALL)

- Skupina hematologickych neoplasml vznikajicich maligni
transformaci hematopoetické kmenové bunky

- Postihuje déti (3-5 let; 30/1milion) a starsi 50 let

- Klinicky obraz: Anemie (bleda kiZe), neutropenie (infekce),

1 - blasty
2 — lymfocyty v ALL

trombocytopenie (krvaceni z dasni); leukocytéza a zmnozeni blastti

- Spolecné znaky — mensi bunécné jadro, hustsi 3

chromatinova struktura, sediva konzistence, hand-

mirror cells, vétSina ALL ma chromozomovou aberaci

J

L-asparaginase

L-asparagine synthetase 3

-Lécba — kortikosteroidy, vinkristin, asparaginasa/

antracyklin
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Neoplazmy z vyzralych B-bunék

—> Chronic ymphocytic leukemis/small kmphocytic ymphoma
B-cell profymphocytic leukemia
Splenic marginegl zone kmphoma
—> Haity cell leukemia
Splenic ymphomale vkemia wnclassifiabls
Splenic diffuse red puip small B-cell ymphoma*
Hairy cell lewkemig-variznt*
Lymphoplasmacytic lymphoma
- Waldenatrdm macroglebulinemia
Hegvy chain dizeasea
Alpha heavy chein disesas
Gamma heavy chain disesse
Mu hagvy chain dissase
—> Plasma cel myeloma
Solitary plasmacyioma of bone
Extrecaseocus plaamacytoma
Extranodsl marginal zone B-cel ymphoma of mucoses-a=so ciated
iymphoid tizaus (MALT kmphoma)
Model marginal zone B-cell ymphoma (MZL)
Pedatnc fype nodel MZL
—> Follicular kmphoma

Maligni
lymfomy

Pedigiic fype folicwar ymphoma — N H L
Primary cutanesus follicle center ymphoma

—> Mantle call lymphoma
—> Diftuse large B-cell lymphoma ({DLBGL), not otherwise spacitied
T cellhistiocyta nch large B-cell lymphoma
DMLBCL assocized with chronc infammeation
Epatein-Barr wirus (EBY)" DLBCL of the slderly
Lymphomatoid granulomatosis
Primary mediastingl (thymic) krge B-cel lymphoma
Intrevascular large B-cell ymphoma
FPrimary cufanecus DLACL leg fype
ALK™ large B-cell ymphoma
Plaamableatic ymphoma
Primary affusion lymphoma
Large B-cell rmphoma anzing in HHVB-associated multiceniic
Castieman dizease
—> Burkitt lymphoma
B-gell [ymphoma, unclasafizhie, with fesures infermedizfe
hefwesn difuse large B-cell ymphoma and Burkit? rmphoma
B-czell wmphoma, unclessifiable, with teaturea imtermadiate betwean
dittuss lerge B-cell lymphoma and cle=zsical Hodghin ymphoma

Hodgkin Lymphoma -
Moduler kmphocyte-predominant Hodgkin lymphoma
Clzzsical Hodgkin lymphoma
Modular sclemsis classical Hodghin ymphoma
Lymphocyte-nch classical Hodgkin ymphoma
Mimad cellulerity cla=aicsl Hodghin lymphoma
Lymphocyte-depleted clessical Hodgkin kmphoma

- Klasifikace dle WHO z roku 2008

Neoplazmy z vyzralych T-/NK-bunék

T-cell prokmphocytic leukemiz
T-czell large granular kmphocytic leukemia
Chronic lymphoproliferative disorder ot NE-cali®
Aggreasive MNE cel lsukemiz
Systemic EBY* T-cell lymphoprofiferative disease of chifdbood
(essociated with chronic edive EBV infection)
Hydroa vacciniformeJike [ymphoma
Adult T-cell leukemia’ ymphoma
Extrencdal ME/T cel lymphome, nasal type
Entesmpathy-associated T-call ymphoma
Hepaioaplenic T-cell mphoma
Subcutaneous panniculitis-like T-cell kmphoma
Mycosis fungoides
Se&gary syndrome
Primary cuteneous CD30% T-call ymphopmliterative disorder
Lymphomaioid papulosis
Primary cutansous aneplastic large-cell lymphoma
Primary cufenepus sggressive epicermaofropic COS* griofomc
T-cell jymphoma*
Frimary cutanepus gamma-deifa T-cell [ymphoma
FPrimary cufaneous smalimedum CO4* T-oell pmphoma*
Penpheral T-cell ymphoma, not otherwize specitied
Angicimmunoblastic T-call pmphoma
Aneplastic lernge cell ymphoma (ALCL), ALKY
Angplazic large cell pmphoma (ALCL), ALK*

Neck (cervical)
lymph nodes -

Lymphatic -
vessels

Armpit (axillary)
~ lymph nodes

- Spleen

Groin (inguinal)
lymph nodes




Chronické lymfoproliferativni stavy

Chronicka lymfocytarni leukemie (CLL;

chronicky Ivmfoadenom)

- leukemie starsich lidi, postihuje prevazné muze

- malé, monoklonalni, vyzrale vypadajici lymfocyty

- jaderny chromatin hruby a husty. Uzka vrstva basofilni

cytoplasmy neobsahuje granula.

- 95% vykazuje fenotyp B-bunék, zbytek T-bunék

Lymfocyty v CLL
- vétsSina CLL ma chromozomovou aberaci
- Klinicky obraz: zvétSeni lymfatickych uzlin, lymfocytosa T
(>20 000/l); pozdéjii anemie , splenomegalie, hepatomegalie, Ieukeran'”
podlitiny v dlisledku trombocytopenie %’E@E"

2myg

- LéCba: - zmirnéni symptomu

- v €asnych stadiich stabilni i nékolik let

- v pokrocilych stadiich mirna chemoterapie (Chlorambucil)



Chronické lymfoproliferativni stavy

Vlasato-bunécna leukemie (hairy cell leukemia, HCL)

- nezvykla lymfoproliferativni porucha B-bunék
- postihuje prevazné muze (5:1)

- patogenese nezndma, netecny prtibéh

- exprese markerd pozdniho vyvoje B-lymfocytt

- Klinicky obraz: - malatnost se splenomegalii, inava, pancytopenii = casté infekce

- i pfes nazev leukemie — cca 20% pacientli ma leukocytosu

- Lécba: chemoterapie zalozena na purinovych analozich, IFN, splenektomie

‘




Waldenstromova makroglobulinemie (WM) /
Lymfoplazmocytarni lymfom (LPL)

lymfoproliferativni onemocnéni jako nasledek nadorové transformace lymfocytd,
plazmocytl
Median pfri diagndze — 60 let

Klinicky obraz: inavovy syndrom, nebolestivé zvétsSeni uzlin

Sekrece paraproteinu, pokud IgM =2 WM =» Hyperviskozita (zavrat, visudlni poruchy,
krvaceni z mukdznich membran)

Krevni stér mlize ukazovat atypické lymfocyty

Lécba — hyperviskozitu plazmaferézou,
chlorambucil, kombinovana

imunoterapie

- @

Kostni dfen u imunocytomu (1- infiltrace
lymfocyty, 2 — plasmacytoidni lymfocyty, 3-
plasmatické bunky), Sipka = prekurzory Ery



Myelom plasmatické burniky / Monoklonalni Gamapatie
(Hypergamaglobulinemie)/ plasmocytom /Mnohocetny
myelom

- 1840, moc pacienta po povaieni neprtisvitna (Bence Jones)

- 1873 — poprvé oznaceni MM
- 1900 - spojeni mezi plasmatickou burikou, MM a Bence-Jonesovym proteinem v moci

MM - zhoubny nador B-lymfocyti (plasmocyti)
- 75% geneticka abnormalita genu pro IGH, 50% delece chromosomu 13
- klinicky obraz — bolest kosti, anemie, infekce, renalni selhani
(CRAB - calcium elevation in the blood
- renal insufficiency

- anaemia
- bone disease

- charakteristicky je nalez

monoklonalniho proteinu v

Paraprotein
(identified as [gG & by
immunoelectrophoresis)
séru/moci, celkové je zvySeny I I ]
protein v séru - hyperviskozita Aot I P ‘ roenn

apglobulin [i-globulin




Myelom plasmatické bunky

- 3 stadia dle Durie a Salmon — dle koncentrace sérového b,-mikroglobulinu a albuminu

— zahrnuje i léze na kostech

- Lécba — melphalen (alkylujici Cinidlo) , prednisol, bortezomib (Velcade) (inhibice

proteasomu), transplantace kmenovych bunék

NDC 63020-049-01

VELCADE’

(bortezomib) for Injection

1 NDCE%020-009-01

M : VELCADE
Ibortezomib) for Injector !

JAVAMILLENNIUM™ s e

Extensivni infiltrace kostni drené



Folikularni lymfom (FL)

-Druhy nejcastéjsi typ NHL, median véku pf¥i diagndze 50
let, Castéjsi u Zen

-Obraz se podoba normalnim zarodecnym centrim
-90% pacientd vykazuje translokaci t(14;18) = vede k
overexpresi bcl-2

-Klinicky obraz: netecny priubéh, zacina vétsinou periferni

lymfadenopatii, centrocyty (kulaté, éasto rozitépené jadro)
- Lécba: dle stadia — radioterapie, chemoterapie, R

protilatkami — anti-CD20 (rituximab), alogenni

transplantace Sl Y ‘
Folikularni lymfom - husty
chromatin, ostré vroubkovani

One 590 g vl wiesmaa50
50 aL vl (0 ngint)

Rituximab




Lymfom plastové zony / Mantle cell ymphoma (MCL;
lymfom z plastovych bunék)

-5-8% NHL, agresivni, muzi 60-70 let (70%)
- vykazuje translokaci t(11;14) — vede k preusporadani bcl-1 s naslednou overexpresi
cyklinu-D1

- Klinicky obraz: zvétseni uzlin, 2/3 zvétsena slezina

- neprizniva prognosa, resistence na chemoterapii

- Terapie: — kombinace imuno+chemoterapie (proteasom??)

& & ‘
“/\>
- . | ' 2 . >;A\\‘
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Difuzni B-velkobunécny lymfom / Diftzni lymfom
velkych B-bunék (Diffuse large B-cell ymphoma; DLBCL)

- Incidence 70-80/milion/rok — narusta s vékem
Klinicky obraz: rychle rostouci nebolestiva uzlina, neurologické vypadky, anémie

Morfologie: velké, transformované lymfoidni bunky cca 2x vétsi nez lymfocyty, napadné

jadérko, basofilni cytoplasma
- Casté chromozomalni translokace - nejcastéji chr.3 a 14 (c-MYC, BCL2)

- Lécba zavisi na stadiu — nékolik cyklii CHOP

|

|

? w?a'!!gerﬂm; ‘)-._ /
' ‘ N RLEE .v" ‘?
- - | .’;‘“
Alkylace Interkalace DNA Disrupce Mikrotubul( Imunosuprese
(Cyclophosphamid) (Hydroxydaunomycin) (Vincristine) (Prednisone)



Vysoce agresivni lymfomy — Burkittiv lymfom (BL),
podobny Burkittovu lymfomu (sporadicky BL)

- v Africe je Burkittliv lymfom nemoci déti (spojena s infekci EBV)
- v Evropé a Severni Americe je Burkittové lymfomu podobny lymfom véci mladistvych

- Klinicky obraz: rychle rostouci uzlinova masa = utlakovy syndrom (syndrom horni

duté zZily), riziko postizeni CNS (bolesti hlavy) = kratka anamnéza (jen nékolik tydni)
- bunky stredni velikosti s kulatym jddrem a mnohocetnym basofilnim jadérkem,
cytoplasma je hluboce basofilni

- Burkitliv lymfom — translokace t(8;14) s preusporadanim Myc onkogenu

¥, —

- agresivni lymfom —
okamzita lécba =
vysoké davky
cyklofosfamidu a

jinych cytostatik




Hodgkinliv lymfom / Hodgkinova nhemoc / Maligni
lymfogranulomatosa

1832 - T.Hodgkin; C.Sternberg + D.Reed — popsali vztah mnohojadernych bunék k bunce
Hodgkinove

Dle WHO je HL = maligni tumor (dfive lymfogranulomatosa)

HL — prototyp lécitelného neoplasmu

VysSi riziko u muza a u lidi s vyssim socioekonomickym stavem

§. : ), vg "/:.-‘t‘,"ﬁ"‘" © “k '

Hodgkinova nemoc - giganticka Hodgkinova nemoc — Reed-Sternbergova
monojaderna bunka s Sirokou cytoplasmou giganticka bunka - ,,sovi o¢i“

a velkym jadérkem (Hodgkinova burika)



Hodgkinliv lymfom / Hodgkinova nhemoc / Maligni
lymfogranulomatosa ll.

- HL kombinuje znaky zanétlivé reakce stejné tak jako maligni nemoci

- Etiologie je neznama - spekulace o viralnim ptvodu (EBV u 50%
nemocnych), mozna jen kofaktor pro neznamého puvodce

-Typicka ptritomnost HOAQKINnoOVy buiiky a buiikky Reed-
Sternbergovy (ve vétsiné pripadti odvozeny od zarodeéné B-buiiky)

-Pacienti s nelééenym HL maji defekt v bunééné imunité & Klinicky
obraz dan sekretovanymi cytokiny z RS bunék (IL-1, TNFa/B, TGF-B)

-hore€ka nad 38 °C, jinak nevysvétlitelna

-nocni poceni, mnohdy s nutnosti vymeény lozniho pradla
-vétsi ubytek hmotnosti a déletrvajici slabost

-kasel ¢i dusnost

-svédéni klize



Hodgkinuv lymfom / Hodgkinova nemoc / Maligni

lymfogranulomatosa lil.

- Neni mozno diagnostikovat na zakladé rozboru krve
= vysetieni lymfatickych uzlin = uréeni stadia nemoci

(staging)

|. postizena je jen jedna skupina lymfatickych
uzlin,

ll. postizeny jsou 2 Ci vice skupin lymfatickych
uzlin pouze na jedné strané od branice
(tedy pouze nad nebo pod branici)

Ill. onemocnéni je zjiSténo na obou stranach
branice

IVV. onemocnéni postihuje | organy mimo
lymfatické systém, napr. jatra, plice, strevo,
kosti

Lymfatické oblasti a oblasti
radioterapie (oblast plasté a
obraceného Y se slezinou)

-RS bunky - soucasti bunééné populace = vétsinou B-bunky, CD30+ = typické/

nespecifické pro HL — markery dendritickych bunék




Hodgkinuv lymfom / Hodgkinova nemoc / Maligni
lymfogranulomatosa IV.

LécCba - zavisla dle stadia
- Stadia I-l1l — kombinace radioterapie a predchazejici chemoterapie (2-4
cykly ABVD)
- kazdych 14 dni
- Stadia lll-IV — ABVD, Stanford V, BEACOPP — vyssi davky, Castéji

- =
' ' L] - (]
Interkalace DNA Disrupce mikrotubulu
g (Adriamycin) ot (Vinblastin)

e
[ oms _J 10 ms J
RS -

uw,  Zlomy DNA
wonet:  (Bleomycin)

Alkylaéni €inidlo
(Dacarbazine)




Parazitarni onemocneni

- ,,Endogenni inkluze“
- Malarie

- Trypanosomiasa
- Leishmaniosa

- Toxoplasmosa

- Leprosa

- Loa Loa

Sure, it helps to be a blood-sucking parasite,
but that's not all it takes to be a stockbroker. ..




Parazitarni onemocneni ll.

- Normalni je rovhomérna distribuce Hb v Ery

-basofilni teckovani : normalni u plodu a déti, u dospélych
bez diagnostického vyznamu (thalasemie, sideroblasticka
anemie, otrava olovem) = agregaty ribosomti

- ,bludné” chromosomy obcas viditelné v normoblastu jako

asi 1 um tecka (Howel-Jolly bodies)

-supravitalni barveni — produkce precipitata =

Heinzova téliska — indikace nestabilniho Hb

/ - elipsoidni prsten =
\ Kabotiv prsten = vlakna
V' mitotického vreténka -

nema specificky vyznam




Malarie

Symptoms_of
- Vracejici se horecka a symptomy podobné chripce po Malaria

z e Central ’
pobytu v tropech = malarie _ Headam Sin
Systemic (o Kaly - Sweating

- Malarii zpusobuiji :

-

Stomach
- Nausea
- Vomiting

- Fever .
Plasmodium vivax (asi 42%) (benigni) Muscular / Rs:;)::r::;:;y
Plasmodium falciparum (asi 43%) (smrtelné, - EaF'gue 7 .
- Fain b
resistentni na lécbu) 2o I - Enlarge-
L3 L3 o r t
Plasmodium malariae (benigni) - Pain 1 men

Diagnosu lze potvrdit dle krevniho stéru — dle stadia zivotniho
cyklu Ize nalézt morfologicky rozlicné formy

-
»
1 .
- B2 f
2

Invaze P.falciparum — 1 = trofozoity, 2 = mnohoc¢etné invaze, Barevny SEM snimek éervené

éipka gametocyt krvinky infikované parazity
malarie (modra). Neinfikované

bunky (rizové) maji hladsi povrch.



Malarie Il. Tcpam e vl malmiae
Zakladni morfologicka stadia: "
= - .
- Prvni — kruhovita téliska s : -
centralni vakuolou g
podobna prstenu :
= trofozoity < R a & 47 P .
£ = W e 8"
- Druhé - patogen se déli, vyplinuje
vakuolu = schizont %
- Tfeti — Ery praskne, hostitel ma % e ;
horeéku, samostatné ¢asti 2o o o &
(merozoity) za€inaji cely cyklus g

Znovu

Paralelné s asexualnim rozmnozovanim
se merozoity vyvinou v gamonty —
mononuklearni - kompletné vyplini
Erytrocyty teCkovanymi télisky

Mature
microgametocyte
g

-  Tmaveé modré (makrogamety) = samici bunky
- Svetle modré (mikrogamety) = samci bunky
- Svij vyvoj pokracuiji v briSe komart Anopheles



Malarie Ill.

1) Infikovany komar kousne hostitele (naockovani sporozoity)

Zivotni cyklus plasmodia

2) Vyvoj v jatrech na tkanové schizonty
3) Uvolnéni do krve jako merozoity, Napadnuti Erytrocytu

4) Vyvoj v Erytrocytech, uvolnéni novych merozoittl (pro P.vivax / ovale /
falciparum, asi 48h tridenni malarie; P.malariare — 72 h, étvrtdenni malarie)

5) Tvorba gametocytl, splynuti pouze v komarovi na oocysty
6) Sporozoity vzniklé z cyst se dostanou do slinnych zlaz komaru

Gametocytes

Gametocytes
Asexual
blood cycle

Sporomeres o\%
° 0 o
°

o \ACFOZOIt‘eS

O
o

Liver stage

e " Mosquito takes up gametocytes
R e or injects sporozoites

Nature Reviews | Genetics



Trypanosomiasa, africka

Trypanosoma brucei — prenasena mouchou Tse-Tse (spava nemoc)

- 2 poddruhy lisici se virulenci a lokalizaci (T.gambiense — zapadni Afrika,
T. rhodesiense — vychodni Afrika)

- primarni ohnisko v misté bodnuti (zvétseni, zrudnuti)

P Yy v . vV 7. o ©CDC 1996
- lymfoglandularni faze — horecka, bolesti hlavy, zvétseni jater a sleziny,

detekce v krevnim stéru
- meningo-encefalické stadium — trypanosomy napadnou CNS a lze je

detekovat cerebrospinalni tekutiné

Tsetse fly Stages Human Stages
Epimastigotes multiply Tsetse fly takes

blood meal . .

n salivary gland. They N Injected metacyclic
transform into metacychic (Inpects metacyclc ypomiastigotes) trypomastigotes transform
irypormastigotes. f » - / Y into bloodstream

e i ] trypomastigotes, which
= _ Yneﬂ to other sites.
ﬂ.
R

/
| ) o= ™~ (
@ égﬂf R oéff;a =

Procyclic trypomastigotes Trypamastigates multiply by
leave the midgut and transform

binary fission in varous
body fluids, e.g., blood,

into epimastigates.
P =l ymph, and spinal fluid,
\
Taetse fly takes -
e bloud meal
(bhoodsd na i iy pOmstigate:
e ingested)
(6] % ¢ - \
Bloodstream trypomasti gcﬂes h
ransform into procyclic O rypomastigotes in biood
trypomastigotes in tsetse fiy's
midgut. Procyclic tryposmatigotes a\ S— ~
X

multiply by binary fission,

,
S

A = Infective Stage

BAPER:HEALTHIZR: PEOPLE"
A: Diagnostic Stage hittp: v dpd. cde govidpds|



http://upload.wikimedia.org/wikipedia/commons/6/6e/Glossina_morsitans_morsitans-pregnant_female.jpg

-Trypanosoma cruzi — vyvin v infikované tkani

- prenos plosticemi — ,kissing bugs*
- zvétSeni pravého oka, postizeni srdce,
streva, mozek

- jih USA az jih Argentiny

Triatomine Bug Stages Human Stages

Triatomine bug takes a blood meal
{passes melasyehs ypomastigoles in leces, e Metacyclic trypomastigotes
Iy ROMasiGoles enter Bile wound or penetrate varicus cells at bite
MuCosal MEMDrANes, SUch a5 e conuncea) wound site. Inside cells they
transfarm into amastigotes.

Metacyelic trypomastigoles
in hindgut

Multiply in midgut %

% qTria:umine bug takes

@ Erimestigotes
i

| @ \/—/@ﬁ

9 Amastigotes multiply
Trypomastigotes by binary fission in cells
can infect ather calls of infected tigaues,

and transform info
intracellular amastigotes

in new infection sites.

Clinical manifestations can
result from this infective cycle.

ntracellular amastigoles
a transform into irypomastigotes,

- . then burst out of the cell
A_ Infective Stage and enter the blocdstream

it frwww dpd.edc. govidpdx A= Diagnostic Stage




Kala Azar / Leishmanidza

Leishmania donovani

- napada makrofagy

- moucha rodu Phlebotomus (sandfly)

- psi a lidé jsou hostitelé, inkubace dny az roky
- nespecifické stadium - bolesti téla, otupélost,

nasledovano episodami horecky a mrazeni

- velka tvrda slezina, velka tuha jatra, leuko /

trombocytopenie, anemie

“.;\-‘_%\ r transferred '\’2\; & C a Prolmast'lgules . 4
\: ) during feedin 2 actively invade ' a ) &
o~ g feeding NS Neutrophil granulocytes p w ¥
ol 4 Promastigotes .
A .
Promastigotes migrate e Granulocytes are
to the pharyngeal valve phagocytized ‘ ¢
o . «~ £ by macrophages.
P ™ Promastigotes L
‘d?’/‘\ N then invade them. L
> v -
S A, .“:v )‘. gt
. A . N , .3 K I o
Simple division Vs 2 KA Ty ‘__\ - b
o8 .
5 3’.‘3"- ‘.r-“ ¢ . A "o.‘ .
€ Amastigotes infect - LY v a AR :.‘ - R 59 "\ N
\ = » other cells . . e ".)0. W
p, (o or are phagocytized Progmastigotes -9 b A LA
=) phagocy S \
_—A Female sandfly Mammals - -.. 5 iy =
! nastiaotes . L 0
Amastigotes transform in m»:"-‘"‘ﬁ‘hf-ﬁ o _M v >
into promastigotes and multiply " - - e
P - B by simple division -
2 .: G P ! b
transferred et Fld ol S0 >, 9 )
; B’ £ B 3 o
‘. during feeding 9 o s ) ‘. B
Amastigotes released G Amastigotes leave e
in the midgut infected cells SIeZInny VZOI'ek




Toxoplasmoéza

Toxoplasma gondii

- infekce oralni cestou pozitim kontaminovaného jidla ¢i dotekem fekalii akutné infikovanych

v

kocek

- bolesti hlavy, nizka horecka, zvétseni lymfatickych uzlin (zejména na krku)

A 7 Infective Stage
A = Diagnostic Stage -

-
\ -
\v

-
L,
e o
15
v
'
4




Filaridaza / Calabar swelling / Loa Loa

prenos mouchami rodu Chrysops, hlistice
(Vlasovec oc€ni)
dest'ové lesy zapadni a centralni Afriky

svédéni je zpusobeno migraci pod kuzi

Zpusobuje kozni boule

Loa loa

Fly Stages ° Fly (genus Chiysops) Human Stages

takes a blood meal
(L3 Ianvae entir bite woind) —— ?
. — ? J
oz | I N -;;; %

e,Ar.ruTIs in subcdaneous tissue

\

-

@ L1 larvae a.'\duha produce sheathed
microfitariae that ane
found in spinal fluid, urine,

oFI,- fakies a sputum, peripheral blood
eMicml‘ﬂariaa shed blood meal
sheaths, pantrate (ingats microfilanae)
fiy's midgut, and —
migrate to thoracic
myscles

A\ = nteciive Stage
L\ = Diagnostic Stage

AFER T HEALTER PP
hitpifweenw.dpd. cde.govidpdx
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Lepra/ @ . TR
y N -’3 &y
Malomocenstvi VAP
Y “, = A :
Mycobacterium leprae (Hansentiv & : 2.€
(R , t Ve
bacil) . \&L
* < \ 2 BE
v 0 & )] J b
- prenos z osoby na osobu, 7 . "0 i
\ _ M : e
intimni kontakt, inkubaéni doba Bt Re T
v 5 g
e D AW

= mésice az roky 24-lety muz s leprou

Cervené zbarvené cigaretam

- malatnost, mrazeni, horecky podobné shluky

- ovliviiuje CNS =» ztrata citu na povrchu klize

Acid-fast bacilll Healthy.
Al

neurofie ) ‘
Aoy T4

Jediny znamy dalsi rezervoar -
Pasovec



http://www.stanford.edu/class/humbio103/ParaSites2005/Leprosy/index.htm
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Doslov.....

...teduzvim............ a hodlam své znalosti pouzit nejen
pro sebe ale i pro dobro ostatnich....

“Knowledge is power.




