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9 yas 10 ay kiz hasta

Sikayefti
Kemik agrisi, halsizlik ve solukluk
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Yaklasik bir aydir halsizligi olan hastanin
sikayetlerine solukluk da eklenmesi ve 14
Aralikta travma sonrasi bacak agrisi olmasi
Uzerine ortopediye basvurmus. Miyalji
olarak degerlendirilmis. Oneriler ile evine
gonderilmis.
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21 Aralikta, bacak agrisi artan hasta 6zel
bir saglik kurulusuna basvurmus. Hastanin

yaptlan tetkiklerinde

N

saptanmis.
Yeditepe Universitesi ¢. Hematoloji
bélimine sevk edilen hasta oradan da
tarafimiza yonlendirildi.
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Miadinda sezeryan dogum.

17 aylikken piyelonefrit nedeniyle
yaklasik 1 ay hastanede yatisi olmus.

Gelisimi yasitlar: gibiymis.

Bilinen alerjisi, hastaligi yok.

Surekli kullandigi ilag yok.




Soygegmis

Anne: 36 yas, sag saglikli
Baba: 36 yas, sag saglikl
Akrabalik: Yok

1.cocuk: hastamiz

2.¢ocuk: 4 yas, K, sag saglikli
Anneanne: Meme Ca

Annenin babasi: Prostat Ca
Babaanne: Hipertansiyon

Babanin babasi:Bypass operasyonu,
hipertansiyon, tip 2 dm
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Tarti: 32 kg (25-50P)

Boy: 140 cm (50-75P)

KTA: 98/dk

TA: 95/60 mmHg

Solunum: 25 /dk

Vicut Isisi: 36,6 derece aksiller

Fizik Muayene
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Fizik Muayene

Genel durumu iyi bilinci agik
, petesi purpura

morluk yok.

Orofarenks olagan mukozit yok.

Solunum sesleri bilateral olagan.

KVS muayenesi olagan.

Lenfadenopati saptanmadi.

Nérolojik sistem olagan.




Fizik Muayene

Haricen kiz
Batin rahat hassasiyet yok.







Laboratuvar

* AKS: 91,7 mg/dL . WBC: 170755/mm3

* Ure: 21,45 mg/dL e« MNS: 152231/mm3 KIA: Hiperseliiler monotipi
* Kreatinin: 0,45 mg/dL . osteren kemik iligi,

= 'If'.b”; 052 mg/dLg * PLT: 1008300/mm? gwegakaryosi’rler g%r(jldf.i
» D.bil: 0,10 mg/dL * Hb:i683g/dl .

. LDH: 732 U/L « MCV: 94,4 fl KIA: Eritroblast: %5

- Urik asit: 7,05 mg/dL  * PY: Promiyelosit %21 Promiyelosit %25
- AST: 18,4 U/L Metamyelosit %2 Metamyelosit %10
- ALT: 6,6 U/L Band %17 Band %19

> Na: 137,2 mmol/L PNL %47 PNL %22

* K: 4,34 mmol/L Eozinofil %1 Eozinofil %3

- Cl: 104,5 mmol/L Bazofil %6 Bazofil %7

* Ca: 9,28 mg/d| Monosit %1 Monosit %3

- P: 5,05 mg/dl Lenfosit %3 Lenfosit %6




PERIFERIK YAYMA ve KEMIK ILIGI BAKISI




Patolojik Bulgular
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KML, primitif pluripotent kok Biyumi Dalok
hiicrelerinin klonal bir hastalhigidir.

Kemik iliginde asiri miyeloid hiperplazi,
¢evre kanda olgun

sayisi ( ile

birlikte) ve ile karakterize
myeloproliferatif bir hastaliktir.




1845:

John Hughes Bennett
Edinburgh Tip
dergisinde “Case of
Hypertrophyof the
Spleen and Liver in
which Death Took
Place from
Suppuration of the
Blood”

1960:
Nowell & Hungerford

1973:

Janet Rowley
T(9:22) tanimladi

tarafindan Philadelphia

Kr. tanimlandi
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Buyumu5 Dalak

1999: Imatinib ¢alismalar




: KML

Yillik insidans;

15 yas alti milyonda 0,6-1, 15-19 yas arasi
ise milyonda 2,1 olgu

15 yas alti I6semilerin %2-3'ind, 15-19
yas grubunda ise %9'unu olusturmaktadir.

Cocukluklarda ortalama tani yas: 11-12

Tum miyeloid losemilerin 7%10-15'ini KML
olusturur.
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Klinik bulgular; Blyumis Dalak

Hepatosplenomegali (splenomegali 6n
planda)

Halsizlik, yorgunluk, kemik agrilari, ates,
tarti kaybi gibi hipermetabolizma
semptomlar

Yiiksek lokosit (ortalama )
sayisina bagli lokostazis, papil 6dem, inme
ve priapizm nadir de olsa goriilebilir.




Tablo 1. Kronik Miyeloid Losemili cocuklarda hastalik evreleri (European
Leukemia Net kriterleri)

1. Kronik evre: [leri veya blastik evre kriterlerinin olmamas|

2. lleri Evre:
- Periferk kan veya kemik iliginde; Blast hicre sayisi: %15-29

- Periferik kan veya kemik iliginde; Blast +Promiyelosit %30 ve blast hiicre sayisi <%30 ve Periferik
kanda bazofil sayisinin >%20 olmas!

Tedaviden bagimsiz inatgl trombositopeni <100,000/mm?

3. Blastik Evre: Periferik kan veya kemik liginde blast sayisi 2%30 ve/veya

Ekstramediiller blastik infiltrasyon
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: KML

Tanisal tetkikler;

Tam kan sayimi : Lokosit, Hb, bazofil,
trombosit sayisi

Periferik yayma: Bazofil yiizdesi, Blast
ylzdesi, Blast + promiyelosit ylizdesi

Kemik iligi: Blast ylizdesi ve |6semi
disindirecek >%30 ise akim sitometrisi ile
tiplendirme

Kemik iligi biyopsisi
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: KML

Tanisal tetkikler/Patogenez;
9. kromozomdaki Abelson (ABL)
protoonkojeni ile 22. kromozomdaki

breakpoint cluster region (BCR) geninin 22.

kromozom lzerinde flzyonuna yol agan
translokasyon [1(9.22)q34:;q11)] sonucu
ortaya ¢ikmis anormal 22. kromozom olan
Philadelphia (Ph) kromozomu olgularinin
yaklasik 7%95'inde saptanmaktadir.
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: KML

Tanisal tetkikler/Patogenez;

Bu iliskinin kesfi, ABL tirozin kinazini ve
c-kit, PDGF-R (platelet derived growth
factor receptor) gibi diger tirozin kinazlari
inhibe eden * “In tedavi
amagli gelistirilmesini ve kullanimin
saglamistir.
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: KML

Tanisal tetkikler/Patogenez;

BCR gen bélgesindeki kirilma ALU
bélgesinden zengindir ve ASXL1 mutasyonu
pediatrik hastalarda %60 iken eriskinlerde
7%15'tir. Cocuk ve eriskin arasindaki klinik
farkhliktan sorumlu.
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Tanisal tetkikler; 1(9;22) Blyimi Dalak _

Genellikle ileri fazdaki olgularda genomik
instabilite olup, 1(9:22)ye ek baska

kromozom anomalileri de vardir.
En sik; 17q, trizomi 19 ve trizomi 8




ATHALE ET AL, | 30f12
WILEY

TABLE 1 Initial evaluation and follow-up investigations

3 LIRS 3 v
History and physical Every visit

Spleen size (by palpation) Every visit 1(9:22) (q34:911)
centimeters below costal margin 0 !
Ht/wt/BMI X Every visit | a
Tanner staging X Every 6 months é’ ) ;
CBC with differential and platelets X Every 3 months 1
% blasts X : 3 {
Peripheral blood QRT- PCR X Every 3 months? Buyumu§ Dalak
Bone marrow aspiration X At 3 months and 1 year
Morphology X
% basobhiis ; X
DR RN AR e s MK‘W"mA Rl X e
FISH X
: Quantitative RT-PCR X
Bone marrow biopsy : % X
Other tests X
et i x TANI ANINDA YAPILACAKLAR
Coagulation profile INR/APTT X
Cardiac evaluation ECHO RS v X Annually
g EKG with QT interval X Annually
Chemistry Extended chemistry with X Every 3 months
renal and liver functions
HE e et L X Every 3 months
X Every 3 months
X Every 3 months
X Every 3 months
‘ )BA“CW ; TR ; M W e i 7 Every 3 months
Lipid profile X Every 3 months
>  Thyroid functions X 4-6 weeks after TKI therapy
and then annually
HLA testing -
a»V[rology S AR L 3G ~ CMV, hepatitis pane,
2 i o varicella zoster

Y oy 5 ;

Abbreviations: APTT, activated partial thromboplastin time ; BMI, body mass index; CBC, complete blood count; CMV, cytomegalovirus; ECHO, echocar-
diogram; EKG, electrocardiogram; FISH, fluorescent in situ hybridization; HLA, human leukocyte antigen; Ht, height; INR, international normalizing ratio;
QRT-PCR, quantitative reverse transcriptase polymerase chain reaction; TKI, tyrosine kinase inhibitor; wt, weight.

3HLA typing may be of use at diagnosis, but it can be done later.



: KML

Tedavi;

Amag;

Hematolojik, sitogenetik ve molekiler
yanit elde ederek remisyonun saglanmasi,
yasam siresinin ve kalitesinin arttiriimasi
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Therapy development in time

spleen irrackation

uitan

B
Hydroxyurea
Stem cell transplantation

Combination chemotherapy

Interferon alpha
Imatinib

Dasatinib, nilotinib
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Imatinib

ERDIENE) ini Nilotinib

Bosutinib Ponatinib Omacetaxine

J &

TEVA PHARMACEUTICALS
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Bilyiimis Dalak

Kinaz domainde ATP
baglanan bolgenin blokaiji

Substrate
,\ Lokomogenetik sinyal iletimin
l saglanamamasi

Tyrosine

Transcription and translation Tirozin kinaz aktivitesinde art|§ Imatinib

Inhibition by $

Constitutive tyrosine kinase Tirozin bag-lmll Siljyal Imatinib meSiIat (2003)
horyltion of mulipie sub yolaklarinda hiperaktivasyon T

m',;:.f S (RAS, JAK-STAT, Bcl-2, P13K) b * Dasatinib (2006)

T owngmesmas — Nilotinib (2007)

Chronic myelogenous leukemia La kom oge n ezi S B leukemia

Substrate




: KML

Tedavi;
. imatinib, HLA doku grubu
: imatinib, HLA doku grubu,

Tirozin Kinaz mutasyonu bakmak, gerekirse
erken donemde 2. jenerasyon Tirozin Kinaz
inhibitorlerine gegmek

. Akim sitometrisi ile
tiplendirme + imatinib, HLA doku grubu
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| Blyuimis Dalak “Biyimis Dalak
imatinib:

Pediatrik Olgularda Onerilen Dozlar

* Kronik Evre: 260-300mg/m?
(maksimum 400mg/m?)

* lleri Evre: 400mg/m?
(maksimum 600mg/m?2)

* Blastik Evre:500mg/m?
(maksimum 800mg/m?)




: KML

Yan etkiler;

Kemik Iligi: Miyelosupresyon

GIS: Bulanti, kusma, diyare

Kas-iskelet: Kramp, miyalji, artralji ve
kemik agrisi

Deri: Makiilo-papiiler dokiinti

Karaciger fonksiyon teslerinde yiikselme

Kardiyak toksisite
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KML

Yan etkiler;

Infertilite:

Adolesan erkeklerde oligospermi

Geng erigkin kadinlarda over yetmezligi
Teratojenik:

Gebelik kesinlikle 6nerilmez.
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Yan etkiler;

Boy kisalig::

Kemik mineralizasyonunda bozulma
- Hipofosfatemi

- Hiperparatiroidi
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Tedavi yaniti;

6ot12 | WILEY ATHALE ET AL.
Bilyiimiis Dalak

TABLE 4 Criteria to define response to TK| therapy in children and adolescents with CML-CP

Complete hematologic response No signs and symptoms of disease wnth dlsappearance of palpable
spleen+++Complete normalization of peripheral blood count with WBC count

_v within age appropriate normal values+++Absence of immature cells such as
myelocytes, promyelocytes or blasts in peripheral blood+++Platelet count
within the normal range 150 - 450 x 10°/L

Ph positive metaphases
i
~ Partial (PCVR) 1% to 35% Ph posutlve metaphases
: ’Major (Complete + partual) Lo 0% to 35% Ph posutwe metaphase >
3 » Minor >35%-65% Ph positive metaphases
Molecular response A Cpmble‘t__evmolecular résponse ~ No dete&ébie BCR-ABL1 mRNA by Q-KT-PCR (IS) using an assay with a
' N .,;f; s Rt sensitivity of at least 4.5 logs below the standardized baseline ¢
Major molecular response BCR-ABL1 transcripts 0.1% by Q-RT-PCR (IS) or more than a 3-log reduction in
(MMR) BCR-ABL1 mRNA from the standardized baseline, if Q-PCR according to IS is
not available

1 transcript levels with loss of MMR should prompt
‘ oss of CCyR and mutatxonal analysis but is not defined

Abbreviations: AP, accelerate phase; BP, blast phase; CML, chronic myeloid |eukem|a CP, chronic phase; CCyR, complete cytogenetic response; IS, inter-
national scale; MMR, major molecular remission; Ph, Philadelphia; Q-RT-PCR, quantitative reverse transcriptase polymerase chain reaction; TKI, tyrosine

kinase inhibitor.
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TABLES5 Acceptable time line for therapy response for first-line TKI®

Clinical considerations for

Waming signs . X ..
patients with warning signs or
Time in months Optimal response Hematological and cytogenetic BCR-ABL1(IS)  Failure to respond failure torespond
Diagnosis MA Blast crisis or AP; del(%g-); Baseline level A Evaluate for3CT

additional cytogenetic
abnormalities in Ph+cells

CHE, BCR-ABL1 Ph4 3695% =10% Mo CHR; stable disease  Evaluate patient compliance
<10% and/or Ph+ or disease progression Evaluate drug interactions
=35% Ph* =95% Mutational analysis

switch toalternate TKI and
evaluate far SCT

BCR-ABL1<1% Ph+ 1-35% 1-10% Ph+ =35%
CCyR (Ph+08%8) BCR-ABL1=10%

CCyR - =0.1-1% Ph+z1%
BCR-ABL1 =0.1% BCR-ABL1 =1%

BCR-ABL1 =0.1% - =0.1-1%

Then and at = Additional cytogenetic Anyrisein Loss of CHR; loss of
anytime abnormality in Ph- cells BCR-ABL1 CCyR; presence of new
transcript level miut ation; loss of MMR;
additional oytogenetic
abnormality in Ph+
cells

Abbreviations: AP, accelerated phase; CHR, complete hematological response; CCyR, complete cytogenetic response; IS, international scale; MME, major
molecular remission; MNA, not applicable; PCyR, partial cytogenetic response; Ph, Philadelphia; SCT, stem cell transplant; TKL tyrosine kinase inhibitor.
Ahodified from references 8711 and 20
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Ne zaman TKI mutasyonu bakalim?

» Hastada yetersiz sitogenetik ve molekiiler yanit

a. BCR-ABL1 T3151 (+) olgularda: Her zaman kok hicre nakli,

b. BCR-ABL1 Y253F/H, E255K/V, F359V (+) olgularda: Oncelikli olarak dasatinib,
L

d

BCR-ABL1 V299L, T315A F317L/V/I/C (+) olgularda: Oncelikli olarak nilotinib énerilir,
Diger mutasyonlarda nilotinib ve dasatinib esit etkilidir.



: KML

Ne zaman KIT ? iy Dok
Imatinib direngli veya intoleran
Imatinib altinda relaps

T315I mutasyonu

Akselere veya blastik faz

Eslik eden kromozom anomalisi

Trizomi 19, izokromozom 17q, trizomi 8
Ciddi uyum sorunu




: HASTAMIZ

Hastamizi  mevcut  fizik  muayene,
periferik yayma ve kemik iligi aspirasyonu
bulgular! ile ilk agsamada KML kronik faz
olarak degerlendirdik. 2000 cc/m2 v
hidrasyon, hidroksiire ve allopurinol
tedavisi basladik.
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HASTAMIZ

Hidrasyonun birinci glininde kraniokaudal
eksende kosta alti 11 cm olgllen dalak
boyutu 3. giinde 8 cm'e 6. gilinde 4 cme
geriledi.

Hastamizin molekiiler genetik sonucunda
1(9:22) + saptanmasi lzerine yatisinin ...
glininde imatinib tedavisi basladik.
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Pediatric Blood & Cancer

REWVIEW

Management of chronic myeloid leukemia in children and

adolescents: Recommendations from the Children's Oncology
Group CML Working Group

Uma Athale, Nobuko Hijiyva, Briana C. Patterson, John Bergsagel ... See all authors ~.
First published: 10 June 2019 | https://doi.org/10.1002/pbc.27827
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