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OLGU

11 yas 5 ay erkek hasta

Sikayeti: Aktif sikayeti yok,
takiplerinde pansitopeni saptanmis.



OYKU

* Eyliil 2018'de sol kostofrenik sinis
bolgesinde kitlesi olmasi ve plevral
eflizyonunun eslik etmesi nedeni ile biyopsi

yapilmis.

* Biyopsi sonucu Ewing Sarkomu tanisi alan
hastaya EuroEwing 2008 KT protokoli geregi
neoadjuvan EVAIA kemoterapisi baslanmis.



EVAIA
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OYKU

« Kemoterapinin 3. kiirinden sonra primer
timor bolgesine 25 fraksiyonda toplam 45 Gy

radyoterapi almis.

*5. kiir KT sonrasi 14/02/2019 tarihinde
opere edilmis (primer kitle rezeksiyonu).

*11/08/2019 tarihinde 12. kiir kemoterapisini
alan hasta remisyon olarak kabul edilmis.



OYKU

 Tedavi bitiminden 6 ay sonra ritin
takiplerinde, hastanin yapilan tetkiklerinde
pansitopeni saptanmis.



OZGECMIS

-Prenatal: Ozellik yok
*Natal: Ozellik yok
*Postnatal: Ozellik yok

* Eylil 2018'de Ewing sarkomu tanisi almis.
*14/02/2019'de opere edilmis

SOY GECMIS: Ozellik yok



FIZIK MUAYENE

* Biling agik, oryante-koopere

* Cilt rengi hafif soluk, turgor-tonus dogal,
dokunti yok

* Orofarenks dogal mukozit yok, hiperemi yok

*Kalp sesleri ritmik S1 S2 dogal 1/6 sistolik
Ufurimi mevcut, KDZ<2 sn

* AC sesleri dogal ral yok ronkis yok

* Batin rahat defans yok rebaund yok, KC ve
dalak ele gelmiyor.



FIZIK MUAYENE

* Haricen erkek

*Noromotor ve duyu muayenesi normal, eklem
hareket agikliklari dogal

* Sol kostofrenik baélgede gegirilmis
operasyona bagli insizyon hatti mevcut.
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KEMIK ILIGI
ASPIRASYONU
*Hafif hiposeliiler kemik iligi

*Megakaryosit gorilmedi.
*Blast gorilmedi.



KEMIK ILIGI BiYOPsisi

MAKROSKOPI | 1.5 cmuzunlugunda 0.3 cm genisliginde 1 adet doku parcasi. 1/Y
MIKROSKOPI Gonderilen kemik iligi biyopsisi yeterli olup 6 adet intertrabekiiler alan izlenmistir. Biyopsi subkortikal
alani temsil etmektedir.
Hucresellik - %60
Yag dokusu - %40
Eritroid seri - Sayica azalmis. kolonize (Glikoforin +)
Granulositik seri - Sayica azalmis. maturasyon kaybi mevcut (MPO+)
Megakaryositik seri - Sayica hafif artmis, hafif displastik megakaryositler mevcut (CD61+)
ES/GS t1/2
Retikilin lif 1-2(+)
2 adet lenfoid agregat mevcut.
Yapilan immunhistokimyasal calismalarda.
CD34 ile %1-2 hucrede pozitiflik saptanmistir.
CD117 ile %1°'den az hucrede pozitiflik saptanmistir
CD3 ile kemik iligi parankiminde tek tek yerlesen yaklasik %4-5 hicrede pozitiflik saptanmistir.
CD20 ile kemik iligi parankiminde tek tek yerlesen yaklasik %2-3 hicrede pozitiflik
saptanmustir.
CD99 ve FLI-1 ile asikar boyanma izlenmedi.
TANI KEMIK ILIGI-BIOPSI :Grade 1-2 retikiilin lif artimi gézlenen, yasa gore hiposelliiler kemik iligi
parankimi.
( Latfen mikroskopi ve yorumu okuyunuz.)
YORUM -Mevcut materyalde ewing sarkomu tutulumu lehine bulgu saptanmadi.

-Retikdlin lif arim 1-2 olarak saptanan olguda kemik iligi parankimal hicreleri %60 oraninda izlendi.
Bulgular myelofibrozis icin tani koydurucu olmasa da kesin olarak digslanamadi.

-Morfolojik bulgular ve immunohistokimyasal inceleme sonuclan tedaviye sekonder degisikliker ile
uyumlu clabilir bu nedenle klinik ayinci tanilar arasina alinabilir.

-Olgunun klinik / laboratuar bulgulari esliginde degerlendiriimesive klinikopatolojik korelasyon énerilir.

Aciklama




HASTAMIZ

* Hasta sekonder kemik iligi yetmezligi
bulgulari ile ¢. Hematoloji poliklinik
takibimize alind..

* Takiplerinde transfiizyon ihtiyacinin olmasi
ve sitopenilerinin refrakter olarak devam
etmesi nedeni ile tekrar kemik iligi
aspirasyonu ve biyopsisi yapildi, MDS paneli
gonderildi.



KEMIK ILiGT

ASPIRASYONU

Hiposeliiler kemik iligi

* Eritroblast %4

* Normoblast %45
* Promyelosit %4

* Myelosit %3

* Metamyelosit %3
* Band %2

* PNL %3

 Eozinofi
 Eozinofi
 Eozinofi
* Monoblast %1
 Lenfosit %30
* Blast %2

ik promyelosit %1
ik band %1
%1



HASTAMIZ

» Viral enfeksiyon agisindan gonderilen
tetkiklerinde ozellik saptanmadi.

* Hastadan FAA acisindan DEB testi
gonderildi, normal saptand..

*PNH paneli génderildi, normal saptandi.

* Aile i¢ci HLA doku grubu gonderilen hastaya
uygun donor bulunamadi ve takiplerine devam
edildi.



MOLEKULER SITOGENETIK RAPORU

Hastanin Adi- Soyadi

Protokolno / TC No

' Dogum Tarihi / Cinsiyet
Basvuru Tarihi

Rapor Tarihi

Refere Eden Hekim/ Kurum

Materyal Tiiri

Ornek Alim Tarihi / Saati

Laboratuvara Teslim Tarihi/Saati

Konvansiyonel
Sitogenetik
46 XY

25.11.2020/ 11:55

Uzmanin Mater!al Onay Saati

12:07

Ornek alimi

Merkezimize gonderilen 6rnek

Kullanmilan yontem

interfaz FISH

Incelenen Hiicre Sayisi

100 Nukleus (FISH) (Her bir test)

Yapilan testler ve sonuglari

Prob lokusu Referans bolge | Cut-off | Sonug
sinyal sayisi Degeri
inv(16)(p13;922 )(CBFB / MYH11) Yesil sinyalx2 %7 Normal olarak degerlendirilmistir.
Kirmizi sinyalx2 (30 hiicre incelenebilmistir)
t(8;21)(q22;q22) (ETO / AML1) Yesil sinyalx2 %3 Normal olarak degerlendirilmistir.
Kirmizi sinyalx2
t(15;17)(q22;q21) (PML / RARA) Yesil sinyalx2 %2 Normal olarak deg_e;fendirilmistir.
Kirmizi sinyalx2
Del(5q) Yesil sinyalx2 %3 Normal olarak degerlendirilmistir.
Kirmizi sinyalx2
-7/Del(7q) (Monozomi 7/ Delesyon 7q) | Yesil sinyalx2 %3 Normal olarak degerlendirilmistir.
t(11;?)(q23;?)(MLL / ?) Yesil sinyalx2 %5 nuc ish(5'MLL sep 3'MLLx1) [50/100],
(Tam MLL translokasyonlari) Kirmizi sinyalx2 incelenen hiicrelerin %50’sinde
translokasyonu diisundiirecek sekilde
MLL gen Dbolgesinde ayrilma tespit
edilmistir.
esil sinyalx ) ormal olara egerlendirilmistir.
Kirmiz: sinyalx2
TP53 (17p) Yesil sinyalx2 %4 Normal olarak degerlendirilmistir.
Kirmiz sinyalx2 =™

%




Patolojik Bulgular

*Bilinen Ewing Sarkomu (remisyon)
hastasi

‘Kemoterapi ve RT 6ykiisui

Pansitopeni

*MDS panelinde MLL (11g23) gen
bolgesinde ayrilmalar



ON TANILAR???




Pansitopeni

(Hemoglobin, hematokrit, I6kosit ve trombosit sayisinda distklik)

|

Splenomegali var Splenomegali yok

|

Kemik iligi aspirasyonu

Kemik iligi aspirasyonu ve biyopsi

| T

Anormal Normal Anormal Hiposelliiler Aselliler
Losemi/MDS Lenfoma (sellilarite <%25)
Granilomatoz hastalliklar Hipersplenizm Losemi Hafif/orta aplastik anemi
(Tuberkiloz, Sarkoidoz) Bag dokusu hastalig Aplastik anemi
Depo hastaliklari (Gaucher ve Portal hipertansiyon (Prehepatik,
Niemann-Pick hastaligi) hepatik)
Diger Primer dalak hastalig: (Kist vbg) I

Kalitsal

Fanconi anemisi Edinsel

Diskeratozis konjenita
Ailesel aplastik anemi
Kalitsal trombositopeni

Diger nadir kalitsal hast. Eibadias
| ilaglar
G y Toksinler
. . 2o iyopats Radyasyon
Sekil 3. Pansitopeninin ayirici tanisi MDS immunolojik
PNH Enfeksiyonlar
HIV

Tirk Hematoloji Dernegi- Kemik iligi Yetersizlikleri Tani ve Tedavi Klavuzu




MIYELODISPLASTIK
SENDROM (MDS)

* Hematopoetik hiicrelerin nadir gorilen bir
hastaligidir.

* Cocukluk ¢agi malign hematolojik hastaliklarin
7%5'inden daha azini olusturur.

* Milyonda 1.2-1.8 siklikla rastlanir.



Table 1. Differences in MDSs between children and adults

Children (0-18 y)

') Check for updates

How | Treat

How I treat myelodysplastic syndromes of childhood

Franco Locatelli'? and Brigitte Strahm?

'Department of Pediatric Hematology and Oneslogy, Istituto di Ricovero e Cura a Carattere Scientifico Ospedale Pediatrico Bambino Gesu, Rome, Italy;
2Department of Pediatric Science, University of Pavia, Pavia, Italy; and *Department of Pediatrics and Adolescent Medicine, Division of Pediatric Hematology and
Oncology, Medical Centre, Faculty of Medicine, University of Freiburg, Freiburg, Germany

Adults (older than age 40 y)

Incidence per million 1-4 =40
Refractory anemia with ringed sideroblasts (%) <1 25
Associated IBMFSs and predisposition =30 <5
syndromes (%)
Familial aggregation Present in a proportion of patients Uncommon
Chromosomal aberrations (%)
-7/1q- 25-30 10
=35~ 1 20
Molecular aberrations Presence of germ line mutations (eg, GATAZ); | Germ line mutations are less common; frequent
less frequent somatic mutations; absent or somatic mutations; spliceosomal mutations
exceptional spliceosomal mutations are commen
General aim of treatment Curative Often palliative




PATOGENEZ

*Klonal hiicre biyiimesi, inefektif eritropoez,
artmig apopitoz ile ortaya ¢ikan; periferal
sitopeni ile kendini gosteren ve akut myeloid
|osemiye donisim riski tasiyan myeloid bir
hastaliktir.

* Malign hiicreler farkllasma ve apopitoza
gitme ozelliklerini tam kaybetmedikleri igin
akut losemiden farkli olarak bu grup
hastalarda kemik iligi blastlarla dolu olmaz.



ETYOLOJI

« Kemoterapi (alkilleyici ajanlar, topoizomeraz
inhibitorleri) veya radyoterapi ( +-MDS)
sonrasi

Table 2. Classification of syndromes and conditions that
predispose children to the development of MDSs

IBMFSs

FA
Diamond-Blackfan anemia
Shwachman-Diamond syndrome

Telomere biology disorders

Congenital amegakaryocytic thrombocytopenia

Severe congenital neutropenia

Germ line predisposition and preexisting platelet disorders
Myeloid neoplasms with germ line RUNXT mutation
Myeloid neoplasms with germ line ANKRDZ24 mutation
Myeloid neoplasms with germ line ETWV® mutation

Myeloid neoplasms with germ line predisposition and other organ

dysfunction
Myeloid neoplasms with germ line GATAZ mutation

MDS with germ line SAMDZ/SAMDYL mutation




Table 10.4 Pharmacologic Properties of the Commeonly Used Anticancer Drugs

Pediatric
Drug Synaryms Routs®  Dosain? Schadube® Mechanism of action Toxicitind Anliturmor spectnm OnCOIOgW,
Alkylating agents AT G
& 1
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- i - " PHILIP A. PIZZO \

DAVID G, POPLACK

vesicant,
miucositis

Cydophosphamide Daily = 1=4 (Prodrug) M, NEW, A Lymphomas,
1,800 mg d,qg21-28d alkylation; cross-  cystitis, water leukemias, catabolizm, 1
linking retention; sSarcomas, DMNA repair, 1

cardiac (HD) neurcblastoma GT

Daily

Daily = 5, q (Prodrug) M, NEW, A Sarcomas, germ call
2400 mg 21=28d alkylation; cross- cystitis, NT, catabolism, 1
linking renal; cardiat

Melphalan Alkeran, L- 1Y) 10-35 q21-284d Alkylation; M, Rhabdomyosarconmsa; | Transport, T
P e cross-linking i and SaArcomas, DMNA repair, 7
dian HID} neurcblastoma amd GT

leukemias (HD)

PO 4=20 mg Daily for 1=

|

., GOCUKLUK CAGI SOLID TUMORLERINDE
“ EN SIK KULLANILAN VE GEC LOSEMI RISKI
Fransiin Ty ro 1o (GENELLIK 5-7 YIL SONRA DOZ BAGIMSIZ)

COMU mg 0 4=5 whk cross-linking; and pulmonary Iymiphora, Hodgkin catabolism, 1
carbamaylation dizease DMA repair
Carrustine BIiCHNLU, A0 200250 Single dose, Alkylation; M, N&Y, renal Brain turnors, | Uptake, 1 IC

BCHNU mg q 46 wk cross-linking; and pulmonary lymphoma, Hodgkin catabolism, 1



Doxorubicin

Daunormycin
#——.

Idarubscin

—_—— .

Mioxantroneg

Dactinoemycm
]

Etoposide
.|

Topotecan A

lnnotecan ] ‘i

Vincnstine

Vinblasune

v 800-1.200 mg
Adnamyom, v 45~-76 mg
o v 20-30 mg
v 45-90 mg
Daunorubecin, v 30-45 mg
DNA
DA w 10-15 mg
PO 3040 mg
Novantrone, v 812 myg
MITO
Casmegen, v 0 45 mg
ACTD, {15 pakg)
etnemyone v 13518 my
(4580 pakgl
ViePesid, VP16 v 60-120 myg

L T

GZELLIKLE ETOPOSID, ERKEN LOSEMI

e (DOZ BAGIMLI)

CPT1N, v 50 myg
Camptosar
Oncovin, VCR v 1=1.5 mg {max,
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Velban, VLB v 366 mg
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Weekly x 3-6 Miotg inhibig

Weekly X 3-6 Mitotic inhibto
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Cl 24120 N DNA
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Cl (28-88 h)
Danly x 3 or Intercalation, DNA strand
weeakly breaks (Topo l); free
rachcal formation
Daily or intercalation, DNA strand
weekly x 3 breaks (Topao 1), fres
Daily x 3 rackcal formation
Daily x 3-65d intercalation, DNA strand
braaks {Topo i),
Daily x &, intercalation, DNA strand
q 3-6 wk breaks (Topo I)
Single dase
q 3-6 wk
Daily x 3-8, DNA strand brosks (Topo
qQ 3-6 wk mn

"~ “a s A

‘waks

(Prodrug) DNA gL
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Q3 wk
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A cohort study of 4,400 3-year survivors of a first solia
cancer during childhood diagnosed in France or United
Kingdom between 1942 and 1986 revealed the risk of osteo-
sarcoma to be a linear function of the local dose of radia-
tion.'5¢ 7 ~nr~~~—~ and soft

S, IR PPN S | S

1 SR A <
tissue sa increased
risk of s
Thes: of second

primary E - d cancer is
not very ‘ y OLOJI?? 77 types, and
that the ¢ ¢ ¢ ¢ ,d alkylat-
ing agents. These studies therefore provide a rational basis for
targeted surveillance in certain high-risk groups and consider-
ation regarding modification of therapeutic protocols.
Secondary myelodysplasia and acute myeloid leukemia

have been associated with certain chemotherapeutic agents,

such as i!ﬁli!”ﬁ i"iﬁenti”“ and topoisomerase Il inhibi-
m&'“ A dose-dependen relatimm
ing agents, which typically cause leukemias W
A o) Ig*ears. Cytogenetic abnormalities in the alkylating agent
associated secondary leukemias characteristically involve
C}Woisomemse Il inhibitor-associated
secondary leukemias classicallyWﬁ no
enetic

preceding dysplastic phase, and abnormalities

involving chromosome 11g23.
as first noted to have a sub-

stantial impact on the risk of secondary sarcomas among
patients with the genetic form of retinoblastoma. This risk is
further increased by radiation treatment and increases with
the total dose of radiation delivered. Patients with a family
history of early-onset cancers have also been shown to be at

an increased risk for developing a second cancer. Members
“eamilice with Li-Fraumeni syndrome have been report~
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12 kir KT boyunca
kimdlatif Etoposid
dozu 3000mg/m2

Doxorubicin dozu
300mg/m2
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SINIFLANDIRMA

1. Cocukluk ¢aginin refrakter sitopenisi (RCC):
kemik iligi blast sayisi < %5

2.Artmis blasth MDS (MDS-EB): kemik iligi
blast sayisi  7%5-20

3. Transformasyona gegen artmis blastli MDS
(MDS-EB-t); kemik iligi blast sayisi %20-30

4. Tedavi iliskili MDS (+-MDS)



COCUKLARDA REFRAKTER
SITOPENTI (RCC)

*Tlk olarak 2008'de WHO tarafindan
tanimlanmistir.

Refrakter sitopeni (RC) ¢ocuklarda en sik
gorilen varyanttir ve spesifik histopatolojik
ozellikleri vardir.

*Kizlarda ve erkeklerde esit siklikta goridlir.

* Median tani yasi 7-8 yastir; ancak her yasta
tani alabilir.



COCUKLARDA REFRAKTER
SITOPENI

Tanisal ozellikleri arasinda:

*Persistan sitopeni,
* Kemik iliginde blast <7%5,
Periferal kanda blast <%2,

*Eritroid ve megakaryositik seride
displastik 6zellikler



COCUKLARDA REFRAKTER
SITOPENT

*Kemik iligi selilaritesi %80 hastada
azalmistir.

 Kemik iligi aspirasyonunda immatir eritrosit
adaciklari, seyrek grandlositik hiicreler,
mikromegakaryositler izlenir.

* Megakaryositler azalmis ya da yok olmustur.
Mikromegakaryositler imminohistokimyasal
inceleme ile tespit edilebilir. (CD61
boyatiimalidir.)



COCUKLARDA REFRAKTER
SITOPENI

* Monozomi 7 en sik goriilen sitogenetik
anomalidir (7%11)

 Kemik iligi normoseliiler ve hiperseliiler
olanlarda monozomi 7 pozitiflik oran
hiposeliler olanlara gére daha fazladir.



COCUKLARDA REFRAKTER
SITOPENI

*Kemik iligi selilaritesinde siddetli azalma:
Refrakter sitopeni,
* Aplastik anemi,

«Kemik iligi yetmezlik sendromlar: gibi
bircok hastalikla iliskili olabilir.

* Bu hastaliklar arasinda klinik ve
histopatolojik ayrimin yapilmas: biyiik énem
tasimaktadir.



AGIR APLASTIK ANEMI ve

RCC
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SAA RCC

Erythropoiesis

— lacking or single small focus
with less than 10 cells with
maturation

— patchy distribution
— left shift
— increased mitoses

Granulopoiesis

- lacking or marked decrease
— very few small foci with
maturation

— marked decrease
— left shift

Megakaryopoiesis

— lacking or very few
megakaryocytes
- no dysplastic megakaryocytes

— marked decrease
— dysplastic changes
— micromegakaryocytes




Ayiricit Tani

*Refrakter anemi ve kemik iligi yetmezlik
sendromlari arasinda benzer morfolojik
ozellikler bulunabilir.

*Yapilan ¢alismalarda refrakter sitopeni igin
test edilen hastalarin %15'inin aslinda normal
fenotipli fankoni aplastik anemisi olgular:
tespit edilmistir.

* Fankoni aplastik anemisinde %30 oraninda
normal fenotip izlenir.



Hastamiz

have been described: (i)tc-MDS or t-AML :after treatm;ent with
alkylating agents and/or radiotherapy that usually occurs after a

latency period of 4 to 7 years and is frequently associated with
aberrations of chromosome 5 and 7 and (2) t-MDS or t-AML after

topoisomerase || inhibitor theraey, usually occurring after a
shorter latency period and frequently associated with aberra-

tions involving MLL.%? Furthermore, these aberrations are fre-

guentx Eart oT a comE ex azozee. ; studies reveale
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Tedavi iligkili MDS + komplex karyotip



TEDAVI TAKIP

All karyotypes with the exception of 3 Fes f o) abeerations

-7 / 7g- / =3 aberrations
no transfusion RBC or PLT transfusion dependency
and ANC = 1.000/ul or ANC < 1.000/ul
MSD MUD
Y v v v
watch & wait HSCT IST* HSCT
¢ ¢ *restricted to
hypocellular BM
hypocellular BM Hosmoiiypor
cellular BM
HSCT HSCT
HF?IET Myeloablative Myeloablative
therapy therapy

Figure 2. Treatment algorithm in RCC. |5T, immunosuppressive therapy; MSD, matched sibling doner; MUD, matched unrelated donor; RBC, red blood cell; RIC, reduced
intensity conditioning.
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