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!ƪǳǘ ƭǀǎŜƳƛƭŜǊ 

 

ÅYŜƳƛƪ ƛƭƛƐƛƴŘŜ ƛƳƳŀǘǸǊ ōƭŀǎǘƭŀǊƤƴ 
ƻƭƎǳƴƭŀǒƳŀƪǎƤȊƤƴ ŀǒƤǊƤ œƻƐŀƭƳŀƭŀǊƤ 

 

ÅYŜƳƛƪ ƛƭƛƐƛƴŘŜƪƛ ƴƻǊƳŀƭ ƘŜƳŀǘƻǇƻŜǘƛƪ 
ŜƭŜƳŀƴƭŀǊƤƴ ȅŜǊƛƴƛ ŀƭƳŀƭŀǊƤ ǎƻƴǳŎǳ ƻǊǘŀȅŀ 
œƤƪƳŀƪǘŀŘƤǊΦ 





!ƪǳǘ ƭǀǎŜƳƛƭŜǊ 

Å 4ƻŎǳƪƭŀǊŘŀ Ŝƴ ǎƤƪ ƎǀǊǸƭŜƴ ƪŀƴǎŜǊ 
ï ¢ǸƳ œƻŎǳƪƭǳƪ maliynitelerinin ҈олΩǳ 
ï ALL, !a[ΩŘŜƴ р ƪŀǘ ŦŀȊƭŀ όƻƭƎǳƭŀǊƤƴ 

%75-улΩƛύ 

Å ![[Σ œƻŎǳƪƭǳƪ œŀƐƤƴƤƴ Ŝƴ ȅŀȅƎƤƴ 
maliynitesi  
ï ¢ǸƳ œƻŎǳƪƭǳƪ œŀƐƤ ƪŀƴǎŜǊƭŜǊƛƴƛƴ 
ѻΩǸƴǸ   

ï ¸Ŝƴƛ ǘŀƴƤ ƭǀǎŜƳƛƭŜǊƛƴ ŘŜ ҁΩǸƴǸ 
ƻƭǳǒǘǳǊƳŀƪǘŀ 

Å  !.5ΩŘŜ  
ï мр ȅŀǒ ŀƭǘƤ œƻŎǳƪƭǳƪ ![[ ƛƴǎƛŘŀƴǎƤ ~ 

3.4/100 000 
ï Pik ƛƴǎƛŘŀƴǎƤ da 3-п ȅŀǒ ŀǊŀǎƤƴŘŀ 
ï IŜǊ ȅƤƭ ȅŀƪƭŀǒƤƪ нрлл-3000 yeni ALL 
ǘŀƴƤǎƤ ƪƻƴǳƭƳŀƪǘŀ 

Å TƴǎƛŘŀƴǎΥ мллΦлллΩŘŜ нΦу 
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Figure 1: Age Standardized 
Rates of Childhood Cancers 

93-97, 98 -02, ĸzmir  
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Figure 2: Distribution of 
Childhood Cancers, 93 -97, ĸzmir  

Figure 3: Distribution 
of Childhood Cancers, 

98-02, ĸzmir  



¢OCUKLUK ¢AĶI AKUT LENFOBLASTĸK 
L¥SEMĸSĸ 

Å1930-40: K¿r %5 

1940-50:  Antineoplastik  ila­lar 

1960: Kombinasyon tedavileri ve idame tedavisi  

1970: Subklinik  santral sinir sistemi tedavisi ve bazĔ 
klinik -laboratuvar  ºzelliklerin prognoza etkisinin 

gºr¿lmesi 

1980: Sitogenetik  ºzellikler ve diķer prognostik  
ºzellikler,  riske yºnelik tedavi 

2000õli yĔllar:  K¦R %80-85 



мфулΩƭŜǊŘŜƴ ǎƻƴǊŀ ȅŀǒŀƳ ƻǊŀƴƭŀǊƤ 
ŘǊŀƳŀǘƛƪ ŀǊǘƳƤǒ 

ïҗмл ȅƤƭ ƎŜƴŜƭ ȅŀǒŀƳ ҈ул-85 

ÅYǸǊ ƻǊŀƴƤƴƤƴ ŀǊǘƳŀǎƤ ǘŜŘŀǾƛŘŜƪƛ ƎŜƭƛǒƳŜƭŜǊŜ ōŀƐƭƤ  

ïwƛǎƪŜ ȅǀƴŜƭƛƪ ǘŜŘŀǾƛƭŜǊƛƴ ǾŜǊƛƭŜōƛƭƳŜǎƛƴŜ ȅƻƭ ŀœŀƴ 
prognostik ŦŀƪǘǀǊƭŜǊƛƴ ǘŀƴƤƳƭŀƴƳŀǎƤ 

ï{ǘŀƴŘŀǊǘ ǇǊƻǘƻƪƻƭƭŜǊƛƴ ƎŜƭƛǒǘƛǊƛƭƳŜǎƛ 

ï5ŜǎǘŜƪ ōŀƪƤƳŘŀ ƛƭŜǊƭŜƳŜƭŜǊ 

Å!ƳŀœΥ   

ïYƭƛƴƛƪ ǎŜȅǊƛ ŘŀƘŀ ƛȅƛȅŜ ƎǀǘǸǊƳŜƪ 

ïAkut toksisite ǾŜ ƎŜœ ȅŀƴ ŜǘƪƛƭŜǊƛ Ŝƴ ŀȊŀ ƛƴŘƛǊƳŜƪ 
SEER Cancer Statistic Review, 1973-1999. MD, 2000. p.467. 

Pui CH, Sandlund JT, Pei D, et al. Blood 2004; 104:2690 
Siegel R, Ward E, Brawley O, Jemal A. J Clin 2011; 61:212 
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Epidemiyoloji  

Å![[ ǘŀƴƤǎƤƴŘŀ ƻǊǘŀƴŎŀ ȅŀǒΥ мо 
ïhƭƎǳƭŀǊƤƴ ҈слΩƤƴŘŀ ǘŀƴƤ ȅŀǒƤ ғнл 

Åғмр ȅŀǒ ŀƭǘƤ ǘŀƴƤ ƪƻƴŀƴ Ŝƴ ǎƤƪ ƪŀƴǎŜǊ 
ï¢ǸƳ ƪŀƴǎŜǊƭŜǊƛƴ ҈ноΩǸ 

ï¢ǸƳ ƭǀǎŜƳƛƭŜǊƛƴ ҈тсΩǎƤ 

Å9ǊƪŜƪƭŜǊŘŜ ŘŀƘŀ œƻƪ ό¢ ![[ΩŘŜ 4 kat) 
ïTƭƪ ȅŀǒǘŀ ƪƤȊƭŀǊŘŀ мΦр ƪŀǘ ŦŀȊƭŀ  

ÅTƴǎƛŘŀƴǎΥ YǳȊŜȅ ǾŜ .ŀǘƤ !ǾǊǳǇŀΣ hƪȅŀƴǳǎȅŀΩŘŀ Ŝƴ œƻƪ  

Å!.5ΩŘŜ ōŜȅŀȊƭŀǊŘŀ ȊŜƴŎƛƭŜǊŜ ƎǀǊŜ н ƪŀǘ ŦŀȊƭŀΣ  
TǎǇŀƴȅƻƭƭŀǊŘŀ insidans Ŝƴ ȅǸƪǎŜƪ  

 

Dores GM, Devesa SS, Curtis RE, et al. Blood 2012; 119:34 



4ƻŎǳƪƭŀǊŘŀ ![[ ƛƴǎƛŘŀƴǎƤ 
мллΦлллΩŘŜ нΦу 

ÅTƴǎƛŘŀƴǎ ŀǊǘƤȅƻǊΗΗΗ 
ïсо !ǾǊǳǇŀ ǇƻǇǸƭŀǎȅƻƴ ōŀȊƭƤ ƪŀƴǎŜǊ ƪŀȅƤǘƭŀǊƤƴŘŀ ƭǀǎŜƳƛ 

dahil insidansΥ мфтлΩƭŜǊŘŜƴ мффлΩŀ ҈мΦп ŀǊǘƳƤǒ 
ïTƴƎƛƭǘŜǊŜΩŘŜ мфтм-1975 ile 1996-нллл ŀǊŀǎƤƴŘŀ insidans 
мллΦлллΩŘŜ оΦуоΩǘŜƴ пΦсмΩŜ ŀǊǘƳƤǒ 

ÅTǎƪŀƴŘƛƴŀǾ ǸƭƪŜƭŜǊƛƴŘŜ ό5ŀƴƛƳŀǊƪŀΣ CƛƴƭŀƴŘƛȅŀΣ 
bƻǊǾŜœ ǾŜ TǎǾŜœύ мр ȅŀǒ ŀƭǘƤ œƻŎǳƪƭŀǊŘŀ insidans 
ǎǘŀōƛƭ ƪŀƭƳƤǒ όмллΦлллΩŘŜ оΦоύ  
ÅDŜƭƛǒƳƛǒ ǸƭƪŜƭŜǊŘŜ insidans piki: 2-р ȅŀǒ  
ï.ǳ ȅŀǒ Ǉƛƪƛ hiperdiploidi (>50 kromozom) veya 
¢9[κ!a[м ƎŜƴ ŦǸȊȅƻƴǳ ƛƭŜ ƛƭƛǒƪƛƭƛ  

 

 
Steliarova-Foucher E, Stiller C, Kaatsch P, et al. Lancet 2004; 364:2097. 

Shah A, Coleman MP.  Br J Cancer 2007; 97:1009 

Svendsen AL, Feychting M, Klaeboe L, et al.  J Pediatr 2007; 151:548 
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.ŀȊƤ ƎŜƴŜǘƛƪ ǾŜ ƛƳƳǳƴ ȅŜǘƳŜȊƭƛƪ 
ǎŜƴŘǊƻƳƭŀǊƤƴŘŀ ![[ Ǌƛǎƪƛ ŦŀȊƭŀŘƤǊ όғ҈рύ   

ïDown sendromu, bǀǊƻŦƛōǊƻƳŀǘƻǎƛǎ tip 1, Fankoni 
anemisi, Bloom sendromu, ataksi telanjiektazi, 
Nijmegen breakage sendromu  

ÅDown ǎŜƴŘǊƻƳǳƴŘŀ ƭǀǎŜƳƛ ƎŜƭƛǒƳŜ Ǌƛǎƪƛ мл-30 
kat 
ï5ŀƘŀ ȅǸƪǎŜƪ ![[ Ǌƛǎƪƛ ƻƭŀƴ W!Yн ƎŜƴ ƳǳǘŀǎȅƻƴƭŀǊƤ 
ǎƤƪ ƎǀǊǸƭǸǊ 

Å5ŀƘŀ ȅǸƪǎŜƪ ŘƻƐǳƳ ŀƐƤǊƭƤƐƤ ƻƭŀƴƭŀǊŘŀ ![[ Ǌƛǎƪƛ 
ŀǊǘƳƤǒ  

 

 

Buffler PA, Kwan ML, Reynolds P, Urayama KY. Cancer Invest 2005; 23:60 

Hjalgrim LL, Rostgaard K, Hjalgrim H, et al.  J Natl Cancer Inst 2004; 96:1549. 
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4ƻŎǳƪƭǳƪ ![[κDŜƴŜǘƛƪ ǀȊŜƭƭƛƪƭŜǊ 

Å ¢Ŝƪ ȅǳƳǳǊǘŀ ƛƪƛȊƭŜǊ ǾŜ Ƙŀǎǘŀ œƻŎǳƪƭŀǊƤƴ ƪŀǊŘŜǒƭŜǊƛƴŘŜ ƛƭƪ мл ȅƤƭŘŀ ƭǀǎŜƳƛ 
ƎŜƭƛǒƳŜ Ǌƛǎƪƛ н-4 kat fazla 

Å !ȅƴƤ ȅǳƳǳǊǘŀ ƛƪƛȊƭŜǊƛƴŘŜƴ ōƛǊƛƴŘŜ ƭǀǎŜƳƛ ƻƭǳǊǎŀΣ ŘƛƐŜǊ ƛƪƛȊŘŜ ƭǀǎŜƳƛ 
ƻƭŀǎƤƭƤƐƤ ҈нлΦ  
ï Plasental ŘƻƭŀǒƤƳƭŀ ƛƴ utero ![[ ǘǊŀƴǎŦŜǊƛƴƛ ŘǸǒǸƴŘǸǊǸǊΦ  
ïTƪƛȊƭŜǊŘŜƴ ōƛǊƛ м ȅŀǒǘŀƴ ǀƴŎŜ ǘŀƴƤ ŀƭƤǊǎŀΣ ŘƛƐŜǊƛƴŘŜ ŘŜ ōƛǊƪŀœ ŀȅŘŀ ƭǀǎŜƳƛ ƎŜƭƛǒƛǊ 

Å t(4;11)/MLL-!Cп ǇƻȊƛǘƛŦ ƛƪƛȊƭŜǊŘŜ ƎŜƭƛǒƳŜΣ ƪƤǎŀ ōƛǊ latensi ǎǸǊŜǎƛȅƭŜ όƘŀŦǘŀ-
ōƛǊƪŀœ ŀȅύ ǾŜ ҈млл ǳȅƎǳƴƭǳƪǘŀŘƤǊΦ  

Å 9¢±сκw¦b·м ŦǸȊȅƻƴǳ ǾŜȅŀ ¢ ƘǸŎǊŜ fenotipli ƛƪƛȊƭŜǊŘŜ ƛǎŜΣ ǳȅƎǳƴƭǳƪ ƻǊŀƴƤ 
ŘŀƘŀ ŘǸǒǸƪΣ postnatal latensi ǎǸǊŜǎƛ ŘŜ ŘŀƘŀ ǳȊǳƴŘǳǊΦ  
ï Mliyn ǘǊŀƴǎŦƻǊƳŀǎȅƻƴ ƛœƛƴ ƛƭŀǾŜ ƎŜƴŜǘƛƪ ƻƭŀȅƭŀǊƤƴ ƎŜǊŜƪƭƛƭƛƐƛƴƛ ŘǸǒǸƴŘǸǊǸǊ   

Å Hiperdiploid ![[ ŘƻƐǳƳŘŀƴ ǀƴŎŜ ƻƭǳǒǳǊΣ ŀƴŎŀƪ maliyn ǘǊŀƴǎŦƻǊƳŀǎȅƻƴ ƛœƛƴ 
ikinci bir olay gerekir 

Å 4ƻƐǳ  ǘόмΤмфύκ¢/Cо-PBX1 ALL ise postnatal ƻǊǘŀȅŀ œƤƪŀǊ   
 

 

D Campana, CH Pui. Postgraduate Haeatology, 2011 



Etyoloji 
Genetik Predispozisyon ǾŜ 4ŜǾǊŜǎŜƭ 9ǘƪŜƴƭŜǊΥ  

Å5b! ƘŀǎŀǊƤƴŀ ȅƻƭ ŀœŀƴ ƛƭŀœΣ herbal ƛƭŀœ ǾŜ pestisidlerle 
inutero ƪŀǊǒƤƭŀǒƳŀ, MLL rearrangementi olan infant ALL 
ƎŜƭƛǒƛƳƛȅƭŜ ƛƭƛǒƪƛƭƛ 
ÅDetoksifiye enzimler glutatyon S-transferaz (GST)-M1 

ve GST-¢м ŜƪǎƛƪƭƛƐƛ MLL rearrangementi ƻƭƳŀƪǎƤȊƤƴ 
infant ƭǀǎŜƳƛ ǾŜ ȊŜƴŎƛ œƻŎǳƪƭŀǊƭŀ ƛƭƛǒƪƛƭƛ 
ÅNADPH kinon ƻƪǎƛŘƻǊŜŘǸƪǘŀȊ polimorfizmleri: ALL 
ƎŜƭƛǒƛƳƛȅƭŜ ƛƭƛǒƪƛƭƛ 
ÅSitokrom P450 CYPA1*2A ve NQO1*2 varyant 

genotipleriΥ ŀǊǘƳƤǒ œƻŎǳƪƭǳƪ ![[ Ǌƛǎƪƛ 
ÅAldo-keto ǊŜŘǸƪǘŀȊ IC3 (AKR1C3) geninin intron 4 
ǸȊŜǊƛƴŘŜƪƛ polimorfizmler ƭǀǎŜƳƛȅƭŜ ƛƭƛǒƪƛƭƛ 
 

D Campana, CH Pui. Postgraduate Haeatology, 2011 



Etyoloji 
 Genetik Predispozisyon ǾŜ 4ŜǾǊŜǎŜƭ 9ǘƪŜƴƭŜǊΥ   

ÅwŜƎǸƭŀǘǀǊ ǇƻƭƛƳƻǊŦƛȊƳƭŜǊƛƴŜ ōŀƐƭƤ ƘǸŎǊŜ ǎƛƪƭǳǎ 
ƛƴƘƛōƛǘǀǊ ƎŜƴƭŜǊƛƴƛƴ ό/5Ybн!Σ /5Ybн.Σ 
/5Ybм.ύ  ŘŜƐƛǒƛƪ ŜƪǎǇǊŜǎȅƻƴǳ ƭǀƪƻƳƻƎŜƴŜȊŜ 
ȅƻƭ ŀœŀǊ 

 

 

Å{ƻƴǳœƭŀǊΣ ![[ ƎŜƭƛǒƛƳƛƴŘŜ Ƙŀǎǘŀ 
ŦŀǊƳŀƪƻƎŜƴŜǘƛƐƛƴƛƴ ǀƴŜƳƛƴƛ ƎǀǎǘŜǊƳŜƪǘŜ 

 
D Campana, CH Pui. Postgraduate Haeatology, 2011 



Etyoloji: 
4ŜǾǊŜǎŜƭ ŜǘƪŜƴƭŜǊ  

ÅTȅƻƴƛȊŜ ǊŀŘȅŀǎȅƻƴ Υ  
ÅƭǀǎŜƳƛ ƻƭǳǒǳƳǳƴŘŀ Ŝǘƪƛƭƛ ƻƭǎŀ ŘŀΣ ǘǸƳ ƻƭƎǳƭŀǊŘŀ ![[ ƛœƛƴ etyolojik bir risk 
ŦŀƪǘǀǊǸ ƻƭŘǳƐǳ ƪŜǎƛƴ ŘŜƐƛƭŘƛǊ 

ÅTƴǳǘŜǊƻ ǘŀƴƤǎŀƭ ·-ray:  
Å![[ Ǌƛǎƪƛ ǘŜƳŀǎƭŀ ƻǊŀƴǘƤƭƤ ƻƭŀǊŀƪ ŀǊǘƳƤǒǘƤǊ 

ÅMaternal mutajenler, neonatal vitamin K,  parental ƛƭŀœ ƪǳƭƭŀƴƤƳƤ ǾŜ 
elektromanyetik alan ve potansiyel mutajenlerle temas:  

ÅYŜǎƛƴ ŘŜƐƛƭ 

Å9ǊƪŜƪƭŜǊƛƴ ŜƭŜƪǘǊƻƳŀƴȅŜǘƛƪ ŀƭŀƴ ǾŜ ǊŀŘȅŀǎȅƻƴƭŀ ǘŜƳŀǎƤƴŀ ȅƻƭ ŀœŀƴ 
meslekleri: 
ï [ǀǎŜƳƛ Ǌƛǎƪƛ ŀƴƭŀƳƭƤ ŀǊǘƳƤǒ όƻƭƎǳ-ƪƻƴǘǊƻƭ œŀƭƤǒƳŀǎƤύ 

 
Å5ŀƘŀ ȅǸƪǎŜƪ ǎƻǎȅƻŜƪƻƴƻƳƛƪ ŘǳǊǳƳ ǾŜ ǎƻǎȅŀƭ ƛȊƻƭŀǎȅƻƴΥ B ALL 



9¢¸h[hWT 

Å.ŀȊƤ ƪƛƳȅŀǎŀƭ ƳŀŘŘŜƭŜǊ  
ïǀȊŜƭƭƛƪƭŜ ƻǊƎŀƴƛƪ œǀȊǸŎǸƭŜǊ όōŜƴȊŜƴύ 

Å ±ƛǊǸǎƭŜǊ  
ïHTLV 1  

Å TƭŀœƭŀǊ  
ïRT,  kombine alkilleyici ajanlar: AML riski 

   
 Tƴ ǾƛǘǊƻ ǾŜ ƘŀȅǾŀƴ œŀƭƤǒƳŀƭŀǊƤƴŘŀΣ ōǳ ŀƧŀƴƭŀǊƭŀ ƻƭǳǒŀƴ 
5b! ƘŀǎŀǊƤ ǾŜȅŀ ƘǸŎǊŜǎŜƭ ǘǊŀƴǎŦƻǊƳŀǎȅƻƴ ƛƭŜ 
ƭǀƪƻƳƻƎŜƴŜȊƛǎ ŀǊŀǎƤƴŘŀ ƛƭƛǒƪƛ ƎǀǎǘŜǊƛƭƳƛǒǘƛǊΦ  



9ƴŦŜƪǎƛȅƻƴ ōŀȊƭƤ н ƘƛǇƻǘŜȊ ǾŀǊŘƤǊΥ 

ÅYƛƴƭŜƴΥ bǸŦǳǎ-ƪŀǊƤǒƤƳƤ ƘƛǇƻǘŜȊƛ 
ï{Ƥƪ ƎǀǊǸƭŜƴ ŀƴŎŀƪ ǇŀǘƻƭƻƧƛƪ ƻƭƳŀȅŀƴ ŜƴŦŜƪǎƛȅƻƴƭŀǊƤ 
ǘŀǒƤȅŀƴƭŀǊƭŀΣ ȅŀǘƪƤƴ ōƛǊŜȅƭŜǊƛƴ ƴǸŦǳǎ ƪŀǊƤǒƤƳƤΣ œƻŎǳƪƭǳƪ 
![[ ƻƭǳǒǳƳǳƴŀ ƴŜŘŜƴ ƻƭŀōƛƭƛǊ 
 

ÅGreavesΥ DŜŎƛƪƳƛǒ ŜƴŦŜƪǎƛȅƻƴ  ƘƛǇƻǘŜȊƛ 
ïPrenatal akkiz ǇǊŜƭǀǎŜƳƛƪ klon 
ï9ƴŦŜƪǎƛȅƻƴǳƴ ȅŀǒŀƳƤƴ ŜǊƪŜƴ ŘǀƴŜƳƛƴŘŜ ŘŜƐƛƭΣ ŘŀƘŀ 
ǎƻƴǊŀ ƎǀǊǸƭƳŜǎƛΣ immun sistemin aberan / patolojik 
ȅŀƴƤǘƤƴŀ ƴŜŘŜƴ ƻƭǳǊΣ proliferatif veya apoptotik stresle 
ǇǊŜƭǀǎŜƳƛƪ ƪƭƻƴŘŀƴ ![[ ƎŜƭƛǒƛƳƛƴƛ ōŀǒƭŀǘŀōƛƭƛǊ 
 



Etyoloji: 
Enfeksiyonlar 

ÅmȊŜƭƭƛƪƭŜ н-р ȅŀǒ ŀǊŀǎƤ ƻƭǳǒŀƴ ƭǀǎŜƳƛƭŜǊƛƴ ȅŀȅƎƤƴ ōƛǊ ŜƴŦŜƪǎƛȅƻƴŀ 
ŀƴƻǊƳŀƭ ōƛǊ ƛƳƳǸƴƻƭƻƧƛƪ ȅŀƴƤǘ ǎƻƴǳŎǳ ƻƭǳǒǘǳƐǳ ŘǸǒǸƴǸƭƳŜƪǘŜŘƛǊΦ  
 

Å Enfeksiyonun kendisinin patojenitesi ŘǸǒǸƪ ƻƭŀōƛƭƳŜƪǘŜΣ ƎŜƴŜǘƛƪ 
ŦŀƪǘǀǊƭŜǊ ȅŀ Řŀ ōƛǊŜȅǎŜƭ ŘǳȅŀǊƭƤƭƤƪƭŀǊ ƭǀǎŜƳƛȅŜ ȅƻƭ ŀœŀƴ ŀƴƻǊƳŀƭ 
ȅŀƴƤǘŀ ǎŜōŜǇ ƻƭŀōƛƭƳŜƪǘŜŘƛǊ  



ALL biyolojisi 

ÅIŜƳŀǘƻǇƻŜǘƛƪ ǇǊƻƎŜƴƛǘǀǊ ƘǸŎǊŜƭŜǊŘŜ ŘŜƐƛǒƛƪ 
ǀƴŜƳƭƛ ƎŜƴŜǘƛƪ ƭŜȊȅƻƴƭŀǊ 

ï¢ ƘǸŎǊŜ ǾŜȅŀ . ƘǸŎǊŜ ȅƻƭŀƐƤ 

 

ÅEvre-ǎǇŜǎƛŦƛƪ ƎŜƭƛǒƛƳ ŘǳǊŀƪƭŀƳŀǎƤƴŀ ȅƻƭ ŀœŀƴ 
ǾŜ ǎƤƴƤǊǎƤȊ ƪŜƴŘƛƴƛ ȅŜƴƛƭŜƳŜ ȅŜǘŜƴŜƐƛƴŜ ȅƻƭ 
ŀœŀƴ ƳǳǘŀǎȅƻƴƭŀǊ   



ALL biyolojisi 

ÅLD ǾŜȅŀ ¢ ƘǸŎǊŜ ǊŜǎŜǇǘǀǊ ƎŜƴƭŜǊƛƴŘŜ  ƪƭƻƴŀƭ 
ȅŜƴƛŘŜƴ ŘǸȊŜƴƭŜƴƳŜƭŜǊΣ  

ÅbƻǊƳŀƭ ¢ ǾŜ . ƭŜƴŦƻǎƛǘƭŜǊƛƴ ŜǊƪŜƴ ƎŜƭƛǒƛƳ 
ŜǾǊŜƭŜǊƛƴŘŜ ƛƳƳŀǘǸǊ ƭŜƴŦƻƛŘ ǇǊƻƎŜƴƛǘǀǊ 
ƘǸŎǊŜƭŜǊ 

 

ÅIǸŎǊŜƭŜǊƛƴ ǇǊƻƭƛŦŜǊŀǎȅƻƴΣ ŘƛŦŜǊŀƴǎƛŀǎȅƻƴΣ 
ȅŀǒŀƳ ǸȊŜǊƛƴŘŜƪƛ ŜǘƪƛƭŜǊƛ   



ALL biyolojisi 

ÅT(12;21) kromozomal translokasyonu (%25) 

ïTel geniΥ ƘŜƳŀǘƻǇƻŜǘƛƪ ƘǸŎǊŜ ƎŜƭƛǒƛƳƛƴŘŜ 
ǊŜƎǸƭŀǘǀǊ 

ïAml1 geniΥ ŜƳōǊƛȅƻƴƛƪ ƘŜƳŀǘƻǇƻŜȊ ƛœƛƴ ƎŜǊŜƪƭƛ 

 

ï. ƘǸŎǊŜ ǇǊƻƎŜƴƛǘǀǊƭŜǊƛƴŘŜ ¢9[κ!a[м ŦǸȊȅƻƴǳΥ  

Å9ǊƪŜƴ . ƭŜƴŦƻǎƛǘ ƎŜƭƛǒƛƳƛ 

 

 



ALL biyolojisi 

Åbh¢/I ƎŜƴ ƳǳǘŀǎȅƻƴƭŀǊƤ 

ï¢ ![[Ωƴƛƴ ҈рлΩǎƛ 

 

ïNOTCH1 geniΥ bƻǊƳŀƭ ¢ ƘǸŎǊŜ ƎŜƭƛǒƛƳƛƴƛ ǊŜƎǸƭŜ 
ŜŘŜƴ ǘǊŀƴǎƳŜƳōǊŀƴ ǊŜǎŜǇǘǀǊǸƴǸ ƪƻŘƭŀǊ 

 

ïaǳǘŀǎȅƻƴŀƭ ŀōŜǊŀǎȅƻƴŀ ōŀƐƭƤ ŀōŜǊŀƴ bh¢/Iм 
sinyali: T ALL 

 

 



ÅCDKN2A geni 

ï{ƛƪƭƛƴŜ ōŀƐƤƳƭƤ ƪƛƴŀȊ ƛƴƘƛōƛǘǀǊ н! ƎŜƴƛ 

ï¢ǸƳǀǊ ǎǸǇǊŜǎǀǊƭŜǊƛΥ ǇмсTbYп! ve p14ARF 
inaktivasyonu   

 

ÅPAX5 geni, LEF1, IKZF1 (Ikaros), IKZF3 (Aiolos) 
genleri 

ï. ƭŜƴŦƻǎƛǘ ƎŜƭƛǒƛƳƛƴƛ ŘǸȊŜƴƭŜȅƛŎƛƭŜǊƛ ƪƻŘƭŀȅŀƴ ƎŜƴƭŜǊ 

 



Bulgular  
Kemik ƛƭƛƐƛ infiltrasyonu 

 

Kanama 

 

Solukluk 

 

Enfeksiyon 

 

Trombositopeni  

 

Anemi 

 

Nºtropeni 



¢ŀƴƤ  

ÅPansitopeni  
ï!ƴŜƳƛȅŜ ōŀƐƭƤ ǎƻƭǳƪƭǳƪ ǾŜ ōƛǘƪƛƴƭƛƪΣ  
ïTrombositopeni 
Å9ǇƛǎǘŀƪǎƛǎΣ ǇŜǘŜǒƛ ǾŜ ŜƪƛƳƻȊ  
Å¢ŀƴƤŘŀ œƻŎǳƪƭŀǊƤƴ ҈трΩƛƴŘŜ ǘǊғмллΦлллύ 

ï[ǀƪƻǎƛǘƻȊ ό҈нл ҔрллллύΣ ƭǀƪƻǇŜƴƛ ό҈рл 
<20.000) 
 

ÅEnfeksiyon / sepsis  



9ƪǎǘǊŀƳŜŘǸƭƭŜǊ ƭǀǎŜƳƛƪ ȅŀȅƤƭƤƳ 

ÅLenfadenopati (%50) 

ÅHepatosplenomegali 

ÅbǀǊƻƭƻƧƛƪ ōǳƭƎǳƭŀǊ 

ÅGingival tutulum 

ÅTestis, Over tutulumu 

ÅPriapizm 

ÅRenal tutulum  

 

ÅDT{ ǘǳǘǳƭǳƳ ōǳƭƎǳƭŀǊƤ 

ÅKemik ve eklem 
tutulumu 

ÅDeri tutulumu 

ÅKardiyak tutulum 

Å!ƪŎƛƐŜǊ ǘǳǘǳƭǳƳǳ 

 

{ŜƳǇǘƻƳƭŀǊ όŜƴ œƻƪ Řŀ ōƛǘƪƛƴƭƛƪ ǾŜ ƎǸœ ƪŀȅōƤύ 
ƘŀŦǘŀƭŀǊκŀȅƭŀǊ ƛœƛƴŘŜ ƎŜƭƛǒƛǊ 



Maliyniteyi ŘǸǒǸƴŘǸǊŜƴ ƪŀǊŀƪǘŜǊƛǎǘƛƪ 
bulgular : 

Kas-ƛǎƪŜƭŜǘ ŀƐǊƤǎƤ (%21-38):  
ÅPersistan ƪŜƳƛƪ ŀƐǊƤǎƤ ǾŜ periferik ƪŀƴ ŀƴƻǊƳŀƭƭƛƐƛ 
ƻƭŀƴ œƻŎǳƪƭŀǊŘŀ ƪŜƳƛƪ ƛƭƛƐƛ ƛƴŎŜƭŜƴƳŜƭƛŘƛǊ 
ÅmȊŜƭƭƛƪƭŜ ǳȊǳƴ ƪŜƳƛƪƭŜǊƛ ŜǘƪƛƭŜȅŜƴ ǾŜ periostun 
ƭǀǎŜƳƛƪ ǘǳǘǳƭǳƳǳƴŀ ȅƻƭ ŀœŀƴ ƪŜƳƛƪ ŀƐǊƤǎƤ 
ïYŜƳƛƪ ƛƭƛƐƛ ǘǳǘǳƭǳƳǳƴŘŀ maliyn ƘǸŎǊŜ ƴŜƪǊƻȊǳ  
ïaseptik osteonekroz 
ïblastlarla ƪŜƳƛƪ ƛƭƛƐƛƴƛƴ ƎŜƴƛǒƭŜƳŜǎƛ 
ïperiosteal ǎƛƴƛǊ ǎƤƪƤǒƳŀǎƤ 

ÅhƭƎǳƭŀǊƤƴ ȅŀǊƤǎƤƴŘŀ ǊŀŘȅƻƭƻƧƛƪ ŘŜƐƛǒƛƪƭƛƪƭŜǊ  
ÅRomatolojik ŀƐǊƤ ƛƭŜ ƪŀǊƤǒŀōƛƭƛǊΦ  

Rogalsky RJ, Black GB, Reed MH. J Bone Joint Surg Am 1986; 68:494. 

Sinigaglia R, Gigante C, Bisinella G, et al. J Pediatr Orthop 2008; 28:20 



Maliyniteyi ŘǸǒǸƴŘǸǊŜƴ ƪŀǊŀƪǘŜǊƛǎǘƛƪ 
bulgular 

.ŀǒ ŀƐǊƤǎƤΥ  

ÅSSS tutulumu (<%5 )  

 

ÅTƴǘǊŀƪǊŀƴƛȅŀƭ ōŀǎƤƴœ ŀǊǘƤǒƤ  

Åkusma  

Åuyku hali  

ÅŜƴǎŜ ǎŜǊǘƭƛƐƛ   

Åkraniyal sinir tutulumu 

Ingram LC, Fairclough DL, Furman WL, et al. Cancer 1991; 67:2262 
Simone JV, Verzosa MS, Rudy JA. Cancer 1975; 36:2099. 

http://www.uptodate.com/contents/overview-of-the-presentation-and-classification-of-acute-lymphoblastic-leukemia-in-children/abstract/36


Maliyniteyi ŘǸǒǸƴŘǸǊŜƴ ƪŀǊŀƪǘŜǊƛǎǘƛƪ 
bulgular 

Lenfadenopati (LAP) (%50) 
Å9ƪǎǘǊŀƳŜŘǸƭƭŜǊ ƭǀǎŜƳƛƪ ȅŀȅƤƭƤƳƤ ƎǀǎǘŜǊƛǊ Φ   
Å[ŜƴŦ ōŜȊƛƴƛƴ Ŝƴ ƎŜƴƛǒ œŀǇƤ Ҕмл ƳƳ ƛǎŜ ƎŜƴƛǒƭŜƳƛǒ 

demektir.  
ïEpitroklear nod:  >5 mm. 
ïInguinal nod:  >15 mm 
ïServikal nod: >20 mm. 

ÅMaliyniteyle ƛƭƛǒƪƛƭƛ [!tΥ DŜƴŜƭƭƛƪƭŜ ŀƐǊƤǎƤȊΣ fikse, lastik 
ƎƛōƛΣ ƪŜœŜƭŜǒƳƛǒ 
Å!ƴǘƛōƛȅƻǘƛƪ ǘŜŘŀǾƛǎƛƴŜ ȅŀƴƤǘ ǾŜǊƳŜȅŜƴ persistan veya 

progresif LAP ileri incelemeyi gerektirir.  

Margolin JF, Steuber CP, Poplack DG. Principles and Practice of Pediatric 
Oncology, Pizzo PA, Poplack 2001. p.489 



Mediastinal kitle: 

Å¢ǊŀƪŜŀȅƤ ŘŀǊŀƭǘƤǇ ǎƻƭǳƴǳƳ 
ǎƤƪƤƴǘƤǎƤƴŀ ȅƻƭ ŀœŀōƛƭƛǊΦ 

ÅtƭŜǾǊŀƭ ŜŦǸȊȅƻƴ ƛƭŜ 
solunum fonksiyonunu 
daha da bozabilir. 

Å{ǳǇŜǊƛƻǊ ǾŜƴŀ ƪŀǾŀȅƤ 
ǘƤƪŀȅƤǇΣ ±Y{ ǎŜƴŘǊƻƳǳƴŀ 
ȅƻƭ ŀœŀōƛƭƛǊΥ  

ïŀƐǊƤΣ ŘƛǎŦŀƧƛΣ ŘƛǎǇƴŜΣ ōƻȅǳƴΣ 
ȅǸȊ ǾŜ Ǹǎǘ ŜƪǎǘǊŜƳƛǘŜƭŜǊŘŜ 
ǒƛǒƳŜΦ  

Å PA Akc grafide, T5 vertebra 
d¿zeyindeki maksimum 
mediastinal ­ap  

T¿mºr ­apē  > transtorasik ­apēn % 45ôi  



Mediastinal kitle:  

ïT-ƘǸŎǊŜƭƛ ![[ ό%50-60)   

ïōŀǒƭŀƴƎƤœ ƭǀƪƻǎƛǘ ǎŀȅƤǎƤ ȅǸƪǎŜƪ 

ïŘŀƘŀ ōǸȅǸƪ ŜǊƪŜƪ œƻŎǳƪƭŀǊŘŀ 

 

 

ÅT-lenfoblastik lenfoma /  T-ƘǸŎǊŜƭƛ ![[ Κ 
ÅYŜƳƛƪ ƛƭƛƐƛ ǘǳǘǳƭǳƳǳ ŘŀƘŀ ȅƻƐǳƴ œƻŎǳƪƭŀǊ ƭǀǎŜƳƛ 



Testis tutulumu 

ÅALLõli erkeklerin  
ï%25 asemptomatik, %2 aĺikar hastalĔk 

ï­oķu infantlarda  

ïy¿ksek lºkosit sayĔsĔ, mediastinal kitleli ve 
genellikle T -ALLõli adolesanlarda  

Å!ƐǊƤǎƤȊΣ ǳƴƛƭŀǘŜǊŀƭ ǎƻƭƛŘ ǘŜǎǘƛƪǸƭŜǊ ƪƛǘƭŜ  

ÅTƴŦƭŀƳŀǎȅƻƴ ōǳƭƎǳǎǳ ƎǀǊǸƭƳŜȊ 



ĸnflamasyon belirtisi 
gºstermeyen, aķrĔsĔz testis 

b¿y¿mesi 
 
Åĸnflamatuar olaylar 
ïorĺit, epididimit, sell¿lit  

ÅDamarsal lezyonlarĔ (hidrosel/varikosel)  
ÅSkrotal herni  ekarte edilmelidir  

 
ÅĹ¿phede kalĔnĔrsa testis biyopsisi  



¢ŀƴƤ   

ÅKlinik bulgular 

Å¢ŀƳ ƪŀƴ ǎŀȅƤƳƤ ŀƴƻǊƳŀƭƭƛƪƭŜǊƛ  
ïsitopeniler  

ïperiferik yaymada blastlar 

 

ÅBiyokimya:  
ïhepatik/renal disfonksiyon  

ïǸǊƛƪ ŀǎƛǘ  

ïY ǾŜ t ŀǊǘƤǒƤ όǘǸƳǀǊ ƭƛȊƛǎ ǎŜƴŘǊƻƳǳ Ηύ  

 



YŜƳƛƪ ƛƭƛƐƛ ƛƴŎŜƭŜƳŜǎƛ ƎŜǊŜƪŜƴ 
bulgular 

ÅtŜǊƛŦŜǊƛƪ ƪŀƴŘŀ ŀǘƛǇƛƪ ƘǸŎǊŜƭŜǊ 

ÅPeriferik kanda birden fazla seride sitopeni 
ǾŀǊƭƤƐƤ 

Å{ƛǘƻǇŜƴƛȅƭŜ ƛƭƛǒƪƛƭƛ ŀœƤƪƭŀƴŀƳŀȅŀƴ [!t ǾŜ 
hepatosplenomegali  



¢ŀƴƤ  

ÅYŜƳƛƪ ƛƭƛƐƛ ǾŜȅŀ Řƻƪǳ ōƛȅƻǇǎƛǎƛ κ ƭǀƪƻŦŜǊŜȊ veya 
plevral ŜŦǸȊȅƻƴ:  
ïYǀƪŜƴ ŀƭŘƤƐƤ ƘǸŎǊŜ 

Å{{{ ƭǀǎŜƳƛ ǘŀƴƤǎƤ ƛœƛƴ sitolojik inceleme   

Å![[Σ ƪƛǘƭŜ ƭŜȊȅƻƴǳ ǾŜȅŀ ƭǀǎŜƳƛ ƻƭŀǊŀƪ 
ōŀǒǾǳǊŀōƛƭƛǊ 
ïYŜƳƛƪ ƛƭƛƐƛƴŘŜ ҈нрΩǘŜƴ ŦŀȊƭŀ lenfoblast ǾŀǊƭƤƐƤ: ALL  

ïYƛǘƭŜ ƭŜȊȅƻƴǳ ǾŀǊΣ ƪŀƴ ǾŜȅŀ ƪŜƳƛƪ ƛƭƛƐƛ ǘǳǘǳƭǳƳǳ 
yoksa: lenfoma  

Brunning RD, Flandrin G, Borowitz M, et al. World Health Organization 
Classification of Tumours. Pathology and Genetics of Tumours of 
Haematopoietic and Lymphoid Tissues, 2001. p.111 



.ŀǒƭŀƴƎƤœ ŘŜƐŜǊƭŜƴŘƛǊƳŜ 

ÅYŜƳƛƪ ƛƭƛƐƛ aspirasyon ve biyopsisi: 
ï¢ŀƴƤκfenotip/sitogenetik anormallikler 

ÅIŀǎǘŀƭƤƪ ƪƻƳǇƭƛƪŀǎȅƻƴƭŀǊƤƴŀ ȅǀƴŜƭƛƪ ŘŜƐŜǊƭŜƴŘƛǊƳŜ (KT 
ǀƴŎŜǎƛύ   
ï¸ǸƪǎŜƪ ǘǸƳǀǊ ȅǸƪǸ ƻƭŀƴƭŀǊŘŀ ǸǊƛƪ asid ƪƻƴǎŀƴǘǊŀǎȅƻƴǳ ŀǊǘƤǇΣ  
ǸǊƛƪ ŀǎƛǘ nefropatisi ve renal ȅŜǘƳŜȊƭƛƐŜ ȅƻƭ ŀœŀōƛƭƛǊΦ  

ÅLaboratuvar ŘŜƐŜǊƭŜƴŘƛǊƳŜ:  
ï¢ŀƳ ƪŀƴ ǎŀȅƤƳƤΣ periferik yayma, PT, PTT, elektrolitler, urik asit, 

renal ǾŜ ƪŀǊŀŎƛƐŜǊ Ŧƻƴƪǎƛȅƻƴ ǘŜǎǘƭŜǊƛΦ  
ïBazal viral titreler (CMV, EBV, HIV, hepatit B, VZV). 

ÅHepatik disfonksiyon, ƪƻŀƎǸƭŀǎȅƻƴ anormallikleri, 
hiperkalsemi, hipokalsemi, hiperkalemi, hiperfosfatemi gibi 
ōƛǊœƻƪ ŀƴƻǊƳŀƭƭƛƪ ƎǀǊǸƭŜōƛƭƛǊ   



Bazal hemostaz testleri  

ÅPT  

ÅaPTT  

ÅFibrinojen  

ÅD-dimer  

ÅProtein C  

ÅProtein S  

ÅAntitrombin III  

ÅAPCR 

ÅKan ºrneķi 
hidrasyon/alkalinizas
yon ve spesifik 
antilºsemik 
tedaviden ºnce 
alĔnmalĔdĔr 

 



Hemoraji veya trombofili 
yºn¿nden aile ºyk¿s¿ pozitifse 

ÅMolek¿ler biyoloji teknikleriyle C677T 
metilentetrahidrofolat red¿ktaz (MTHFR),  
protrombin 20210A  ve Faktºr V Leiden 
(G1691A) mutasyonlar  

 

ÅvWF, lipoprotein (a) ve homosistein  

 



TanĔda SSS durumu 

SSS tutulumunun prognostik ºnemi vardĔr. 

 

TanĔda  

ÅLPõnin travmatik olup olmadĔķĔ  

ÅBeyin omurilik sĔvĔsĔnda lºkosit/ÕL sayĔsĔ  

ÅSitosantrif¿jde blast varlĔķĔ 



SSS1 SSS2 SSS3 
BOSõda BK < 5 /ÕL 
 

Travmatik  olmayan 
BOSõda BK < 5/ÕL 

Travmatik  olmayan BOSõda 
BK > 5 / ml  

Sitosantrif¿jde blast  
negatif  

Sitosantrif¿jde 
blast  pozitif  
 

Sitosantrif¿j preparatlarĔnda 
aķĔrlĔklĔ olarak blast  olmasĔ 

Klinik olarak SSS 
hastalĔk bulgusu yok 
(kraniyal  sinir 
tutulumu)  

Kraniyal  sinir felci   
(BOSõta blast  olmasa veya 
kraniyal  MRI/BT ile yer 
kaplayan bir lezyon 
gºr¿lmese bile) 

Gºr¿nt¿lemede (MRI, 
BT ile ) SSS 
anormalliķi yok 

MRI/BT ile  beyin ve/veya 
meninkslerde  kitle lezyonu  
olmasĔ 

Gºz dibi normal 
 

P¿r retinal  tutulum   
(BOSõda blast  olmasa veya 
MRI/BT  ile kitle saptanmasa 
bile)  



Travmatik lomber ponksiyon 

ÅTravmatik LP (TLP) 

ï.h{ΩŘŀ Ŝƴ ŀȊ мл ŜǊƛǘǊƻǎƛǘκҡ[ ƻƭƳŀǎƤ 

TLP+ 

Å.h{ Ҕмл ŜǊƛǘǊƻǎƛǘκҡ[ Ҍ ǎƛǘƻǎŀƴǘǊƛŦǸƎŀǎȅƻƴ ǎƻƴǊŀǎƤ ōƭŀǎǘ 
var 

TLP- 

Å.h{ Ҕмл ŜǊƛǘǊƻǎƛǘκҡ[ Ҍ ǎƛǘƻǎŀƴǘǊƛŦǸƎŀǎȅƻƴ ǎƻƴǊŀǎƤ ōƭŀǎǘ 
yok 

ÅYŀƴƭƤ [t 

ï.h{ Ŝƴ ŀȊ Ҕрлл ŜǊƛǘǊƻǎƛǘ ҡ[ ƻƭƳŀǎƤ 
Howard SC JAMA 2001 



¢ǊŀǾƳŀǘƛƪ [t ǾŜ Ǌƛǎƪ ŦŀƪǘǀǊƭŜǊƛ 

Å̧ ŀǒ ғ м ȅŀǒ 

Å{ƻƴ н ƘŀŦǘŀ ƛœƛƴŘŜ ǘǊŀǾƳŀǘƛƪ ǾŜȅŀ ƪŀƴƭƤ [t 
ȅŀǇƤƭƳŀǎƤ 

Å¢ǊƻƳōƻǎƛǘ ǎŀȅƤǎƤ < 50.000/mm3 

Å4ŜǾǊŜǎŜƭ ŦŀƪǘǀǊƭŜǊΥ {ŜŘŀǎȅƻƴ Ǝƛōƛ 

Å5ŜƴŜȅƛƳǎƛȊ ƪƛǒƛƭŜǊ 

Howard SC JAMA 2001 



ALL tanĔsĔ i­in gereken tetkikler 
MIC  

 

 

1. Sitomorfoloji   
    

¶ Periferik  kan: Tam kan sayĔmĔ, form¿l 
¶ Kemik iliķi: May Gr¿nwald Giemsa 
¶ BOS: h¿cre sayĔsĔ ve sitoloji,    MGG boyalĔ 
BOS yaymasĔ 

2. ĸmmunfenotip ¶ Kĸ/PK: ĸmmunfenotip ve DNA  indeksi  

3. Sitogenetik  ¶ Kĸ/PK: Y¿ksek rezol¿syon G bandlama 
(sayĔsal ve yapĔsal aberasyonlar)  

4. Molek¿ler Genetik  ¶ Kĸ/PK: RT-PCR (BCR/ABL, MLL/AF 4, 
TEL/AML 1) 



Morfoloji  
C!.  ǎƤƴƤŦƭŀƳŀǎƤ 

ALT  

TĶP 
¥ZELLĶK 

L1 
%85-

%89 

YǸœǸƪΣ uniform, nukleus ŘǸȊŜƴƭƛΣ  

dar sitoplazma,  

ȅƻƐǳƴ ƴǸƪƭŜŜǊ ƪǊƻƳŀǘƛƴΣ  

nukleolus belirsiz 

L2 
%14 

.ǸȅǸƪΣ uniform ŘŜƐƛƭΣ œŜƪƛǊŘŜƪ ŘǸȊŜƴǎƛȊΣ 
nukleolus belirgin 

hǊǘŀ ōǸȅǸƪƭǸƪǘŜ ǎƛǘƻǇƭŀȊƳŀΣ ŘŀƐƤƴƤƪ 
kromatin  

L3 
%1 

.ǸȅǸƪΣ uniform, koyu bazofilik ve 
ǾŀƪǳƻƭƭǸ ǎƛǘƻǇƭŀȊƳŀΣ œŜƪƛǊŘŜƪ ŘǸȊŜƴƭƛΣ 
nukleolus var 



aƻǊŦƻƭƻƧƛƪ ƻƭŀǊŀƪ [м κ [н ŀȅƤǊƤƳƤ ƛœƛƴ {ƪƻǊƭŀƳŀ {ƛǎǘŜƳƛ 

m½9[[LY[9w  TANIMLAMA SKOR 

Nukleusκ{ƛǘƻǇƭŀȊƳŀ ƻǊŀƴƤ IǸŎǊŜ ōǀƭƎŜǎƛƴƛƴ Ҕ҈нлΣ ƘǸŎǊŜƭŜǊƛƴ 
Ҕ҈нрΩƛƴŘŜ ǎƛǘƻǇƭŀȊƳŀ 
IǸŎǊŜ ōǀƭƎŜǎƛƴƛƴ Ҕ҈нлΣ ƘǸŎǊŜƭŜǊƛƴ 
Ҕ҈нрΩƛƴŘŜ ǎƛǘƻǇƭŀȊƳŀ 
 

-1 (L2) 
 
 

+1 (L1) 

Nukleol  IǸŎǊŜƭŜǊƛƴ Ҕ҈нрƛƴŘŜ м-Ü belirgin 
nukleol 
IǸŎǊŜƭŜǊƛƴ Ҕ҈трƛƴŘŜ ȅƻƪ ȅŀ Řŀ ƎǀȊŜ 
œŀǇƳŀȅŀƴ nukleol 
 

-1 
 

+1 

bǸƪƭŜŜǊ membran IǸŎǊŜƭŜǊƛƴ Ҕ҈нрƛƴŘŜ ŘǸȊŜƴǎƛȊ 
 

-1 

IǸŎǊŜ ōǸȅǸƪƭǸƐǸ Ҕ҈рл ōǸȅǸƪ ƘǸŎǊŜ 
όҔн Ȅ ƭŜƴŦƻǎƛǘ œŀǇƤ  

-1 

L1, 4 ºzellikten 0 / 2 olmasē 

L2: 4 ºzellikten -1 / -4 olmasē 



ĸMM¦NFENOTĸPLEME 

ÅLºsemik h¿crelerin membran ya da stoplazmik 

antijenleri :  CDõler (cluster of differantiation)  

ÅMonoklonal antikorlar  

ÅFlow sitometri  

 



TƳƳǳƴŦŜƴƻǘƛǇΥ 

B-ƘǸŎǊŜƭƛ ![[: %70-80  
ÅCD10+, CD19+, CD20+   
ÅL3 morfolojili lenfoblastlar ƳŀǘǸǊ . ƘǸŎǊŜƭƛ ![[ 
ƳŀǊƪƤǊƭŀǊƤ ǘŀǒƤǊ όCDs 10ҕ 19,20,22,25, sIg). 

T-ƘǸŎǊŜƭƛ ![[: %15-17  
ÅCD 2, 3, 4, 5, 7,  8 pozitiftir.  

 
Å.ŀȊƤ .-ǇǊŜƪǸǊǎǀǊ  ![[ ƘǸŎǊŜƭŜǊƛΣ ƪƭŀǎƛƪ .-lenfosit 
ƳŀǊƪƤǊƭŀǊƤƴŀ ek olarak myeloid ƳŀǊƪƤǊ eksprese 
ŜŘŜǊ  όa¸9[hT5 Yh9Y{tw9{¸hbύ   



Lenfoid kºk h¿cre Pro B h¿cre Pre B h¿cre irtermediate B h¿cre Mat¿r B h¿cre Plazma  h¿cre 

B-h¿cre geliĸimi  



. ƘǸŎǊŜ ƭǀǎŜƳƛ 

Pro B-ALL  
(BI) 

CD19 

CD65/15 

CD34 

TdT 

CD22 

CD79a 

Common B-ALL  
(BII) 

CD19 

CD10 

CD22 
CD79a 

B-ALL  
(BIV) 

Y 

IgM 

CD19 

CD20 

CD22 

CD79a 

CD24 

Pre B-ALL  
(BIII) 

CD19 

CD10 

CD22 

CD79a 
m 



Lenfoid kºk h¿cre protimosit Common  

timosit 
Mat¿r timosit 

T-H¿cre geliĸimi  



Pro T-ALL  
(TI) 

CD5 

CD7 

CD34 

TdT 

CD3 

Pre-T-ALL  
(TII) 

Mature T-ALL  
(TIV) 

CD7 

CD5 

CD2 

CD1a 

Cortical T-ALL  
(TIII) 

CD7 

CD5 

CD2 
TdT 

CD3 

CD7 

CD5 

CD2 

CD3 

CD4 or CD8 

ALL -  ¢ ƘǸŎǊŜ 



Alt grup 

 

Ag ekspresyon profili 

 

{ƤƪƭƤƪ 

 

Pro-B ALL 

 

CD19°, CD79a+,  CD22-, CD10-, CD7-, CD3-, 

cCD3-, cIgm-, sIg- 

 

5-10 

 

Erken pre-B 

 

CD19+, CD79a+,  CD22+, CD10+, CD7-, CD3-, 

cCD3-, cIgm-, sIg- 

 

55-65 

 

Pre-B 

 

CD19+, CD79a+,  CD22+, CD10°, CD7-, CD3-, 

cCD3-, cIgm+, sIg- 

 

20-25 

 

Transisyonel pre-B 

 

CD19+, CD79a+,  CD22+, CD10°, CD7-, CD3-, 

cCD3-, cIgm+, sIgm+, sIgk- ya da sIgl- 

 

2-3 

 

B ƘǸŎǊŜƭƛ 

 

CD19+, CD79a+,  CD22+, CD10°, CD7-, CD3-, 

cCD3-, cIgm+, sIgm+, sIgk+, sIgl+ 

 

2-3 

 

T ƘǸŎǊŜƭƛ 

 

CD19-, CD79a-,  **CD22-, CD10°, CD7+,  cCD3+, 

cIgm-, sIgm- 

 

13-15 

 

ALLõlerin ĸmm¿nfenotipik sĔnĔflandĔrmasĔ  



 
 

ĸmm¿nfenotiplemenin ¥nemi 

ÅPrognoz  

 ÅAlt gruplar Ĕn tanĔmlanabilmesi ve farklĔ tedavi 

gruplarĔnĔn belirlenmesi 

 
ÅFarklĔ tedavi protokollerinin daha homojen olarak  

karĺĔlaĺtĔrĔlabilm esi 

 ÅMinimal rezid¿el hastalĔķĔn saptanabi lmesi 



!ƪǳǘ ōƛŦŜƴƻǘƛǇƛƪ ƭǀǎŜƳƛŘŜ ǎƪƻǊƭŀƳŀ ǎƛǎǘŜƳƛ 9DL[ύ 
 

Puan 
 

B-lenfoid 

 

T-lenfoid 

 

Myeloid 

 

2 

 

CD79a 
cyt CD22 
cyt IgM 

 

CD3(cyt/m) 
anti-TCR ab 
anti-TCR gd 

 

anti-MPO 

 

1 

 

CD19 
CD10 
CD20 

 

CD2 
CD5 
CD8 
CD10 

 

CD117  
CD13 
CD33 

CDw65 

0.5 

 

TdT 
CD24 

 

TdT 
CD7 
CD1a 

 

CD14 
CD15 
CD64 

 Definition Points
myeloid

Points
lymphatic

BAL >2 >2





Sitogenetik: 

{ƤƴƤŦƭŀƳŀ ǾŜ Ǌƛǎƪ ƎǊǳōǳƴǳƴ ōŜƭƛǊƭŜƴƳŜǎƛƴŘŜ 
ƪǳƭƭŀƴƤƭƤǊ 

ÅStandard karyotip analiz  

ÅFluorescence in situ hibridizasyon (FISH)  

ÅaƻƭŜƪǸƭŜǊ ǘŜƪƴƛƪƭŜǊ   

 

{ŀȅƤǎŀƭ ƪǊƻƳƻȊƻƳ ŀƴƻǊƳŀƭƭƛƪƭŜǊƛ  

¸ŀǇƤǎŀƭ ƪǊƻƳƻȊƻƳ ŀƴƻǊƳŀƭƭƛƪƭŜǊƛ   

 



 {ŀȅƤǎŀƭ ƪǊƻƳƻȊƻƳ ŀƴƻƳŀƭƛƭŜǊƛ  

Kromozom ǎŀȅƤǎƤƴŀ ƎǀǊŜ ![[ ŀƭǘ ƎǊǳǇƭŀǊƤΥ 

ÅNear-tetraploidi: 81-103 kromozom, %1 

Å̧ ǸƪǎŜƪ hiperdiploidi; > 50 kromozom 

ÅHiperdiploidi; 47-50 kromozom 

ÅtǎǀŘƻŘƛǇƭƻƛŘƛΤ пс ƪǊƻƳƻȊƻƳ ōƛǊƭƛƪǘŜ ȅŀǇƤǎŀƭ ya 
da ǎŀȅƤǎŀƭ ŀƴƻƳŀƭƛƭŜǊ 

ÅDiploidi; 46 normal kromozom 

ÅHipodiploidi; <45 kromozom 



Sitogenetik 
{ŀȅƤǎŀƭ ƪǊƻƳƻȊƻƳ ŀƴƻƳŀƭƛƭŜǊƛ  

Å¢ŀƴƤ ǾŜ ǇǊƻƎƴƻǎǘƛƪ ŀœƤŘŀƴ ǀƴŜƳƭƛ 

ï. ǇǊŜƪǸǊǎǀǊ ![[ΩŘŜ ƪǊƻƳƻȊƻƳ ǎŀȅƤǎƤ ǇǊƻƎƴƻȊŘŀ 
ǀƴŜƳƭƛ  

ÅHiperdiploidi (50-60 kr) (%25-30), iyi prognozla 
ƛƭƛǒƪƛƭƛΣ ǀȊŜƭƭƛƪƭŜ ǘǊƛǎƻƳƛ пΣ млΣ мт ƛƭŜ ƪƻƳōƛƴŜ 
ƻƭŘǳƐǳƴŘŀ 

Å̧ ǸƪǎŜƪ ƘƛǇŜǊŘƛǇƭƻƛŘƛ (59 - 84 kr) ve 
Hipodiploidi όғпр ƪǊύ ƪǀǘǸ ǇǊƻƎƴƻȊ 

 



рл ƪǊƻƳƻȊƻƳǳƴ ǸȊŜǊƛƴŘŜ hiperdiploidi:  

Å4ƻŎǳƪƭǳƪ ![[ΩƭŜǊƛƴƛƴ ҈нрΩƛƴƛ ƻƭǳǒǘǳǊǳǊ ǾŜ 
tedaviye en iyi ȅŀƴƤǘƤ ƎǀǎǘŜǊƛǊ 

ÅTȅƛ prognozun ƳŜƪŀƴƛȊƳŀǎƤ όƪŜǎƛƴ ŘŜƐƛƭύ 
ï[ǀǎŜƳƛƪ ƘǸŎǊŜ ȅǸƪǸƴǸƴ ŘǸǒǸƪ ƻƭƳŀǎƤ  

ïtƻƭƛƎƭǳǘŀƳŀǘƭŀǊƤ ŘŀƘŀ ȅǸƪǎŜƪ ƻǊŀƴŘŀ ŀƪǸƳǸƭŜ 
etmeleri  

ïAntimetabolitlere ƪŀǊǒƤ ŀǊǘƳƤǒ ŘǳȅŀǊƭƤƭƤƪ  

ïSpontan apopitoz ƻǊŀƴƤƴŘŀ ōŜƭƛǊƎƛƴ ŀǊǘƤǒ  

     



Sitogenetik: 
¸ŀǇƤǎŀƭ ƪǊƻƳƻȊƻƳ ŀƴƻǊƳŀƭƭƛƪƭŜǊƛ  

YǀǘǸ prognozla ƛƭƛǒƪƛƭƛ ȅŀǇƤǎŀƭ ŀƴƻǊƳŀƭƭƛƪƭŜǊ : 
Åt(9;22) BCR/ABL translokasyon (Philadelphia kromozom)  
Åt(4;11) MLL/AF4 rearrangement  
Åt(8;14) MYC/IGH translokasyon:  FAB L3 morfolojiyle ƳŀǘǸǊ 

B-ƘǸŎǊŜ ![[ ƛƭŜ ƛƭƛǒƪƛƭƛŘƛǊΦ ![[Ωƭƛ ƘŀǎǘŀƭŀǊƤƴ ҈мΩƛΦ 
 

Å.ǳƴƭŀǊŘŀƴ ƘŜǊƘŀƴƎƛ ōƛǊƛ ǎŀǇǘŀƴƤǊǎŀ ŘŀƘŀ ŀƎǊŜǎƛŦ ǘŜŘŀǾƛ 
ǊŜƧƛƳƭŜǊƛ ǀƴŜǊƛƭƛǊΦ   
ït(9;22) saptanan hastalara ek tirozin kinaz ƛƴƘƛōƛǘǀǊ ǘŜŘŀǾƛ 
ït(4;11) MLL rearrangement ƻƭŀƴ ƘŀǎǘŀƭŀǊ ŀƴƭŀƳƭƤ ŘŀƘŀ ƪǀǘǸ 
ǘŜŘŀǾƛ ǎŜȅǊƛ ƎǀǎǘŜǊƛǊΣ  ōǳ ƴŜŘŜƴƭŜ ŘŀƘŀ ȅƻƐǳƴ Y¢ ǾŜκǾŜȅŀ I{/¢ 
ile tedavi 

Ross ME, Zhou X, Song G, et al. Blood 2003; 102:2951 
Kosaka Y, Koh K, Kinukawa N, et al. Blood 2004; 104:3527. 
 

http://www.uptodate.com/contents/overview-of-the-presentation-and-classification-of-acute-lymphoblastic-leukemia-in-children/abstract/59


Sitogenetik: 
¸ŀǇƤǎŀƭ ƪǊƻƳƻȊƻƳ ŀƴƻǊƳŀƭƭƛƪƭŜǊƛ  

Tȅƛ ǇǊƻƎƴƻȊƭŀ ƛƭƛǒƪƛƭƛ ȅŀǇƤǎŀƭ ŀƴƻǊƳŀƭƭƛƪƭŜǊ:   

ït(12;21) ETV6/RUNX1 (TEL/AML1) rearrangement  

ÅB-ǇǊŜƪǸǊǎǀǊ ![[Ωƭƛ ƻƭƎǳƭŀǊƤƴ ҈нл-нрΩƛƴŘŜ   

ïǘόмлΤмпύ ǎŀǇǘŀƴŀƴ ¢ ƘǸŎǊŜƭƛ ![[ ƻƭƎǳƭŀǊƤ 

 

Loh ML, Goldwasser MA, Silverman LB, et al. Blood 2006; 107:4508 
Schneider NR, Carroll AJ, Shuster JJ, et al. Blood 2000; 96:2543 
 



Sitogenetik ve risk stratifikasyonu 

Spesifik translokasyonlar:  

Åt(9;22) bcr/abl translokasyonu: (Ph kr, tipik 
ƻƭŀǊŀƪ мурƪ5ŀ ŦǸȊȅƻƴ ǇǊƻǘŜƛƴƛύ ![[Ωƭƛ 
œƻŎǳƪƭŀǊƤƴ ҈рΩƛƴŘŜ ƎǀǊǸƭǸǊΣ ƪǀǘǸ ǇǊƻƎƴƻȊƭǳ 

Åt(4;11) translokasyonuΥ ƪǊ мм ǉно ōŀƴŘƤ 
ǸȊŜǊƛƴŘŜƪƛ a[[ ƎŜƴƛƴƛƴΣ ƪǊ п ōŀƴ ǉнм 
ǸȊŜǊƛƴŘŜƪƛ !Cп ƎŜƴƛƴŜ ŦǸȊȅƻƴǳΣ a[[κ!Cп 
ŦǸȊȅƻƴ ƎŜƴƛ ƻƭǳǒǘǳǊǳǊΦ TƴŦŀƴǘ ![[Ω ŘŜ 
όƛƴŦŀƴǘƭŀǊƤƴ ҈слΩƤύ ǾŜ ƪǀǘǸ ǇǊƻƎƴƻȊƭǳ 



Spesifik translokasyonlar:  

Å t(12;21)(p12;TEL/AML-1ύΥ 4ƻŎǳƪƭǳƪ œŀƐƤƴŘŀ Ŝƴ ǎƤƪ ƎǀǊǸƭŜƴ ƎŜƴŜǘƛƪ ƭŜȊȅƻƴΦ 
. ǇǊŜƪǸǊǎǀǊ ![[Ωƭƛ œƻŎǳƪƭŀǊƤƴ ҈мр-нрΩƛƴŘŜΦ .ǳ ǘǊŀƴǎƭƻƪŀǎȅƻƴ ƪǊƛǇǘƛƪΣ 
ǎǇŜǎƛŦƛƪ ƳƻƭŜƪǸƭŜǊ ǘŜƪƴƛƪ όw¢-t/wύ ǾŜȅŀ CL{I ŀƴŀƭƛȊƛ ƛƭŜ ƎǀǎǘŜǊƛƭƛǊΦ Tȅƛ 
ǇǊƻƎƴƻȊƭŀ ƛƭƛǒƪƛƭƛΦ DŜœ ǊŜƭŀǇǎ ƛƭŜ ƛƭƛǒƪƛƭƛ ƻƭƳŀƪƭŀ ōŜǊŀōŜǊΣ ȅƻƐǳƴ ŀǎǇŀǊŀƎƛƴŀȊ 
ǘŜŘŀǾƛǎƛƴŜ ōƭŀǎǘ ǎŜƴǎƛǘƛǾƛǘŜǎƛ ȅǸƪǎŜƪǘƛǊ 
 

Å t(1;19) E2A/PBX1 translokasyon: B-ǇǊŜƪǸǊǎǀǊ ![[ΩŘŜ ҈р ǎƤƪƭƤƪǘŀΦ wƛǎƪ 
ǎǘǊŀǘŜƧƛǎƛƴŘŜ ǀƴŜƳƭƛ ŘŜƐƛƭŘƛǊ 
 

Å aŀǘǸǊ . ƘǸŎǊŜƭƛ ![[ ǘόуΤмпύ ƛƭŜ ƛƭƛǒƪƛƭƛ όTD ŀƐƤǊ ȊƛƴŎƛǊ ǇǊƻƳƻǘŜǊ ƪƻƴǘǊƻƭǸ 
ŀƴǘƤƴŘŀƪƛ a¸/ ƎŜƴƛ ƛƭŜ ƛƭƛǒƪƛƭƛύΦ 

Å  ¢ ƘǸŎǊŜƭƛ ![[Ωƭƛ ƘŀǎǘŀƭŀǊƤƴ ҈слΩƤƴŘŀΣ ǎƤƪƭƤƪƭŀ ¢-ŎŜƭƭ ǊŜǎŜǇǘǀǊ ό¢/wύ ƎŜƴ 
ōǀƭƎŜǎƛƴŘŜ т ǾŜȅŀ мп ƪǊ ƛœŜǊŜƴ ŀƴƻǊƳŀƭ ƪŀǊȅƻǘƛǇ ōǳƭǳƴǳǊ όǘǊŀƴǎƪǊƛǇǎƛȅƻƴ 
ŦŀƪǘǀǊǸƴ ό[aлнΣ [¸[Σ ¢![мύ ŦǸȊȅƻƴǳ ƛƭŜ ǎƻƴǳœƭŀƴƤǊύΦ 

Å T-![[ ƭŜƴŦƻōƭŀǎǘƭŀǊƤƴŘŀ ŀȅǊƤŎŀ ȅǸƪǎŜƪ ǎƤƪƭƤƪǘŀ όƻƭƎǳƭŀǊƤƴ Ҕ҈рлΩǎƛύ Notch-1 
mutasyon Ŧƻƴƪǎƛȅƻƴ ƪŀȊŀƴƤƳƤ ǾŀǊŘƤǊ ǾŜ ƪǀǘǸ ǇǊƻƎƴƻȊƭŀ ƛƭƛǒƪƛƭƛŘƛǊ 



4ƻŎǳƪƭǳƪ œŀƐƤ .-ƘǸŎǊŜƭƛ ![[ΩŘŜ ƳƻǊŦƻƭƻƧƛƪΣ ƛƳƳǸƴŦŜƴƻǘƛǇƛƪ ǾŜ 
ǎƛǘƻƎŜƴŜǘƛƪ ƛƭƛǒƪƛ  

  

 

Pro-B ALL  

CD19+/CD10- 

(My °) 

 

Erken pre-B 

CD19+/CD10+ 

(My °) 

 

Pre-B 

CD19+/CD10+ 

 

Transisyonel 

pre-B 

CD19+/CD10+ 

Cm+ / Sm+ 

 

B h¿creli 

CD19+/CD10° 

sIg + 

 

L1 

L2 

 

t(4:11) 

t(9:22) 

 

t(12:21) 

t(9:22) 

Hiperdiploidi  

 

t(1:19) 

 

? 

Hiperdiploidi  

 

  

 

L3 

 

  

 

  

 

  

 

  

 

t(8:14) 

t(2:8) 

t(8:22) 

 



Å![[ΩŘŜ ƘŀƴƎƛ ǇǊƻƎƴƻǎǘƛƪ ŦŀƪǘǀǊκŦŀƪǘǀǊƭŜǊ Ŝƴ 
ǀƴŜƳƭƛ Κ 

 

Åwƛǎƪ ǎƤƴƤŦƭŀƳŀǎƤƴŘŀ ǾŜ ǊƛǎƪŜ ƎǀǊŜ ǘŜŘŀǾƛŘŜ 
ƘŀƴƎƛƭŜǊƛ ƎǀȊǀƴǸƴŜ ŀƭƤƴƳŀƭƤ Κ  



tǊƻƎƴƻǎǘƛƪ ŦŀƪǘǀǊƭŜǊ   

ÅCinsiyet  
Å¢ŀƴƤŘŀ ȅŀǒ 
ÅOrganomegali  
Å[ŜƴŦ ƴƻŘƭŀǊƤƴƤƴ ōǸȅǸƪƭǸƐǸΣ  
ÅSantral sinir sistemi tutulumu,  
ÅMediastende kitle,  
ÅIōΣ ƭǀƪƻǎƛǘ ǾŜ ǘǊƻƳōƻǎƛǘ ǎŀȅƤǎƤΣ 
ÅC!. ǎƤƴƤŦƭŀƳŀǎƤΣ ƛƳƳǸƴŦŜƴƻǘƛǇΣ ƛƳƳǸƴƻƎƭƻōǸƭƛƴ ŘǸȊŜȅƛΣ  
Å[ǀǎŜƳƛƪ ƘǸŎǊŜƭŜǊŘŜ ƳȅŜƭƻƛŘ ŀƴǘƛƧŜƴ ŜƪǎǇǊŜǎȅƻƴǳΣ  
ÅDƭǳƪƻƪƻǊǘƛƪƻƛŘ ǊŜǎŜǇǘǀǊ ŘǸȊŜȅƛΣ  
ÅHLA tipi, 
ÅNutrisyonel durumu 



tǊƻƎƴƻǎǘƛƪ ŦŀƪǘǀǊƭŜǊ 

Tȅƛ ǇǊƻƎƴƻȊƭǳ 
Å ¸ŀǒ м-9.99  

Å ¢ŀƴƤŘŀ .YғрлΦлллκƳƳо 

Å . ǇǊŜƪǸǊǎǀǊ ƘǸŎǊŜ 

Å Genetik anormallikler 

Å Hiperdiploidi 

Å ǘόмнΤнмύΣ ¢9[κ!a[м ŦǸȊȅƻƴ ƎŜƴƛ 

Å Triple kromozom 4,10,17 

Yƭƛƴƛƪ ȅŀƴƤǘΥ  

Å MRD ς όғ҈лΦлмύ уΦ ƎǸƴ ǾŜ 
ƛƴŘǸƪǎƛȅƻƴ ǎƻƴǳ  

YǀǘǸ prognozlu 
Å ¸ŀǒ ғм Σ Ҕмл 

Å ¢ŀƴƤŘŀ .YҔрлΦлллκƳƳо 

Å ¢ ƘǸŎǊŜ 

Å Genetik anormallikler 

Å Hipodiploidi 

Å ǘόпΤммύΣ a[[κ!Cп ŦǸȊȅƻƴ ƎŜƴƛ 

Å ǘόфΤннύΣ ./wκ!.[ ŦǸȊȅƻƴ ƎŜƴƛ 

Yƭƛƴƛƪ ȅŀƴƤǘΥ  

Å TƴŘǸƪǎƛȅƻƴ ȅŜǘŜǊǎƛȊƭƛƐƛ όaо YTΣ 
>%25 blast) 

Å aw5 Ҍ όғ҈лΦлмύ ƛƴŘǸƪǎƛȅƻƴ ǎƻƴǳ  



 



 



¢ŜŘŀǾƛ ǊƛǎƪŜ ƎǀǊŜ ȅŀǇƤƭƤǊ 

Å5ǸǒǸƪ Ǌƛǎƪƭƛ ƘŀǎǘŀƭŀǊŘŀ toksik tedavinin minimize edilir 

Å¸ǸƪǎŜƪ Ǌƛǎƪƭƛ ƘŀǎǘŀƭŀǊŘŀ agresif tedavi (KHN) gerekli.  
ïTς![[Ωƭƛ ƘŀǎǘŀƭŀǊ ŜǊƪŜƪΣ ȅǸƪǎŜƪ ƭǀƪƻǎƛǘ ǎŀȅƤǎƤΣ ŜƪǎǘǊŀƳŜŘǸƭƭŜǊ ƘŀǎǘŀƭƤƪ 
ό{{{ ǘǳǘǳƭǳƳǳύ ƻƭƳŀ ŜƐƛƭƛƳƭƛŘƛǊΦ  

ïDǸƴǸƳǸȊŘŜ ȅƻƐǳƴ ǘŜŘŀǾƛ ǇǊƻǘƻƪƻƭƭŜǊƛȅƭŜ ōǳ ƘŀǎǘŀƭŀǊŘŀ ŘŀΣ . ǇǊŜƪǸǊǎǀǊ 
![[Ωƭƛ œƻŎǳƪƭŀǊƤƴ ȅŀǒŀƳ ƻǊŀƴƤƴŀ ōŜƴȊŜǊ ǒŜƪƛƭŘŜΣ ҈тл-ул Ǝƛōƛ ǳȊǳƴ ǎǸǊŜƭƛ 
ȅŀǒŀƳ ŜƭŘŜ ŜŘƛƭƛǊΦ 

 

ÅtǊŜƪǸǊǎǀǊ . ![[ΩŘŜ ǘŀƴƤŘŀ ȅŀǒ ǾŜ ƭǀƪƻǎƛǘ ǎŀȅƤǎƤ standart olarak 
ōŀƐƤƳǎƤȊ Ǌƛǎƪ ŦŀƪǘǀǊƭŜǊƛ ƻƭŀǊŀƪ ƪŀōǳƭ ŜŘƛƭƳŜƪǘŜŘƛǊ όb/LύΦ 
TƴŘǸƪǎƛȅƻƴ ǘŜŘŀǾƛǎƛ ǎƤǊŀǎƤƴŘŀ Ǌƛǎƪ ǘŀȅƛƴƛƴŘŜ ƪǳƭƭŀƴƤƭŀƴ ŘƛƐŜǊ 
ǇǊƻƎƴƻǎǘƛƪ ŦŀƪǘǀǊƭŜǊ {{{ ƘŀǎǘŀƭƤƐƤ ǾŜ ǎǇŜǎƛŦƛƪ ǎƛǘƻƎŜƴŜǘƛƪ 
anormallikleridir. 





Å![[Ωƭƛ ƘŀǎǘŀƭŀǊ ǘŀƴƤŘŀ  
ïǎǘŀƴŘŀǊǘ Ǌƛǎƪ όȅŀǒ м-фΦфф ȅƤƭ ǾŜ .YIғрлΦлллύ  

ïȅǸƪǎŜƪ Ǌƛǎƪ όғм-Ҕмл ȅŀǒΣ .YIҔрлΦлллΣ {{{ ƭǀǎŜƳƛǎƛύ ƻƭƳŀƪ 

 

Å{ƛǘƻƎŜƴŜǘƛƪ ǾŜ ƛƴŘǸƪǎƛȅƻƴ ȅŀƴƤǘƤ ǎƻƴǳœƭŀǊƤȅƭŀ 
ïŘŀƘŀ ŘǸǒǸƪ Ǌƛǎƪ όƪǊ пΣ мл ǾŜ мт ǘǊƛǎƻƳƛƭŜǊ ǾŜȅŀ ¢9[κ!a[мύΣ  

ïǎǘŀƴŘŀǊǘ Ǌƛǎƪ όƎǀǎǘŜǊƛƭŜōƛƭŜƴ ǎƛǘƻƎŜƴŜǘƛƪ ōǳƭƎǳ ȅƻƪύΣ  

ïȅǸƪǎŜƪ Ǌƛǎƪ όŀŘƻƭŜǎŀƴΣ ƛƴŦŀƴǘύΣ  

ïœƻƪ ȅǸƪǎŜƪ Ǌƛǎƪ όƛƴŘǸƪǎƛȅƻƴ ȅŜǘƳŜȊƭƛƐƛΣ ǘόфΤннύΣ ǘόпΤммύ 



NCI/CTEP Workshop risk grubu 
ǘŀƴƤƳƭŀƳŀƭŀǊƤ  

Risk grubu Tanēm Sēklēk (%) 4 yēllēk EFS (%) 

Standart 1-9 yaĸ ve 

Lºkosit < 50x109/L 

68 80.3 

Y¿ksek 10 yaĸ ve ¿zeri ya 

da 

Lºkosit ² 50x109/L 

32 63.9 



Risk ǎƤƴƤŦƭŀƳŀǎƤ ό.Ca фрύ 

   SRG Lºkosit <20000/mm3 

Yaĸ Ó 1 ve <6 yēl 

8.G¿n PY blast  <1000/mm3 

T immunolojisi yok 

Translokasyon yok 

33. G¿n K.Ķ.   M1=BLAST (< %5) 

 

   MRG Lºkosit >20000/mm3  veya  Yaĸ <1 veya  Ó   6 yēl  veya   T ï 

ve; 

8.G¿n PY blast  <1000/mm3   

Translokasyon yok 

33. G¿n K.Ķ.   M1=BLAST <  %5 

 

   HRG 8. G¿n PY  blast   Ó   1000/ mm3 

Translokasyon mevcut 

33.G¿n K.Ķ  M2/M 3 

Mediastinal kitle > baĸlangē­ ­apēnēn %30 u 

SSS  hala + 

aǀǊƛŎƪŜ !Φ .ƭƻƻŘ нллуΤмммΥпптт-89 





aƛƴƛƳŀƭ wŜȊƛŘǸŜƭ IŀǎǘŀƭƤƪ 
MRD  

ÅaǳƭǘƛǇŀǊŀƳŜǘǊŜƭƛ ŀƪƤƳ ǎƛǘƻƳŜǘǊƛ ƛƭŜ ƭǀǎŜƳƛƪ ōƭŀǎǘƭŀǊ ōƭŀǎǘ 
ŘǸȊŜȅƛ ҈лΦм-лΦлм ƻƭŘǳƐǳƴŘŀ ƎǀǎǘŜǊƛƭŜōƛƭƛǊ όƳƻǊŦƻƭƻƧƛƪ ƻƭŀǊŀƪ 
YT!ΩŘŀ aм ƻƭǎŀ ŘŀύΦ  
 

ÅTƴŘǸƪǎƛȅƻƴǳƴ уΦ ƎǸƴǸƴŘŜ ƴŜƎŀǘƛŦ aw5 ƳǸƪŜƳƳŜƭ ǇǊƻƎƴƻȊƭǳΣ 
нфΦ ƎǸƴŘŜ όƛƴŘǸƪǎƛȅƻƴ ǎƻƴǳƴŘŀύ ǇƻȊƛǘƛŦ aw5 ƻƭŀƴ ƘŀǎǘŀƭŀǊŘŀ 
ǊŜƭŀǇǎ ƻǊŀƴƤ ȅǸƪǎŜƪǘƛǊΦ  
 

ÅDǸƴǸƳǸȊŘŜƪƛ ƪƭƛƴƛƪ œŀƭƤǒƳŀƭŀǊŘŀ ƛƴŘǸƪǎƛȅƻƴ ǘŜŘŀǾƛǎƛƴŘŜ ǎƻƴǊŀ 
aw5 ƳƻƴƛǘƻǊƛȊŀǎȅƻƴǳ ƛƭŜ ƛƭŀǾŜ ǘŜŘŀǾƛ ǇƭŀƴƤ ǾŜ ŘŀƘŀ ƎŜœ ǊŜƭŀǇǎƤ 
ƎǀǎǘŜǊƳŜŘŜ aw5 ǎŜƴǎƛǘƛǾƛǘŜ ǾŜ ǎŜƴǎƛǘƛǾƛǘŜǎƛ ŀǊŀǒǘƤǊƤƭƤȅƻǊ 



MRD Takibinde  

Kullanēlan Yºntemler-Duyarlēlēklarē 

IŀǎǘŀƭƤƪ 

 
¸ǀƴǘŜƳ 

 
5ǳȅŀǊƭƤƭƤƪ 

 
Uygulanabilirlik 

 ALL 

 
Sitogenetik 

 
10-1-10-2 

 
  

   

 
!ƪƤƳ sitometrisi 

 
10-3-10-3 

 

%60-95 BALL,  
%90-95 TALL 

   

 
PCR (Ig/TCR) 

 
10-4-10-5 

 

%85-90 BALL, 
%90-95 TALL 

   

 
PCR (translokasyon) 

 
10-4-10-6 

 

% 40-45 BALL 
% 35-45 TALL 

 AML 

 
Sitogenetik 

 
10-1-10-2 

 
  

   

 
!ƪƤƳ sitometrisi 

 
10-3-10-3 

 
  

   

 
PCR (traslokasyon) 

 
10-4-10-6 

 
  

   
   

 
  

 





aw5Ωƴƛƴ ƪƭƛƴƛƪ ǀƴŜƳƛ 

4ƻŎǳƪƭǳƪ ALL tedavi œŀƭƤǒƳŀ ǎƻƴǳœƭŀǊƤ 

ω {ŀƐ ƪŀƭƤƳΣ  

ω Risk gurubu ƻƭǳǒǘǳǊƳŀΣ  

ω Prognoz tespiti,  

ω Tedavi stratifikasyonu. 

 



MRD-SR 
¢tL ǾŜ ¢tнΩŘŜ н ƳŀǊƪƤǊƭŀ aw5 ƴŜƎŀǘƛŦƭƛƐƛ ǎŀǇǘŀƴƳŀǎƤ  
όŘǳȅŀǊƭƤƭƤƪ Ŝƴ ŀȊƤƴŘŀƴ мл-4) 

MRD-MR 
¢tLΩŘŜ aw5 ǇƻȊƛǘƛŦ ōǳƭǳƴƳŀǎƤΣ ¢tнΩŘŜ н ƳŀǊƪƤǊƭŀ MRD  
<10-3 ōƭǳƴƳŀǎƤ 

MRD-HR 
¢tнΩŘŜ aw5 җ мл-3 ōƭǳƴƳŀǎƤ 

aw5ΩȅŜ ƎǀǊŜ Ǌƛǎƪ ƪǊƛǘŜǊƭŜǊƛ   
(BFM 2000) 







[ǀǎŜƳƛŘŜ aw5 ŘǳǊǳƳǳƴŀ ƎǀǊŜ  

ï¢ŀƳ ǊŜƳƛǎȅƻƴǳƴ ȅŜƴƛŘŜƴ ǘŀƴƤƳƭŀƴƳŀǎƤ 

ï̧ Ŝƴƛ ǇǊƻƎƴƻǎǘƛƪ ŦŀƪǘǀǊƭŜǊƛƴ ƎǸƴŘŜƳŜ 
ŀƭƤƴƳŀǎƤ 

ï¢ŜŘŀǾƛ ǎǘǊŀǘŜƧƛƭŜǊƛƴƛƴ ƻƭǳǒǘǳǊǳƭƳŀǎƤ 

ïIŀǎǘŀƭƤƪ ōŀȊƭƤ ȅŜƴƛ ǘŜŘŀǾƛ ǳȅƎǳƭŀƳŀƭŀǊƤƴƤƴ 
ƳƻƭŜƪǸƭŜǊ ƛȊƭŜƳƛ 



¸ǸƪǎŜƪ Ǌƛǎƪ ƎǊǳōǳ 

¸ǸƪǎŜƪ Ǌƛǎƪ ƪǊƛǘŜǊƭŜǊƛ 
Å tǊŜŘƴƛǎƻƭƻƴŀ ƪǀǘǸ ȅŀƴƤǘ 

Å ооΦ ƎǸƴŘŜ ǊŜƳƛǎȅƻƴ ǎŀƐƭŀƴŀƳŀƳŀǎƤ 
Å ./wκ!.[ ǇƻȊƛǘƛŦƭƛƐƛ 
Å a[[κ!Cп ǇƻȊƛǘƛŦƭƛƐƛ 
Å Hipodiploidi (<45 kromozom)  
Å PCR-MRD-HRΥ ȅŀǇƤƭŀƳŀȊǎŀ 
Å мрΦ ƎǸƴ ƪŜƳƛƪ ƛƭƛƐƛƴŘŜ C/-MRD<%10 

2008 

t(9;22) ALL: M Arico, NEJM, 2000 
11q23 rearrangement: CH Pui, Lancet 2002 
Hipodiploidi: J Nachman, Blood, 2007 













ALL-¢ŜŘŀǾƛ ŦŀȊƭŀǊƤ 

Å¢ŜŘŀǾƛ Ǹœ ŦŀȊŘŀΥ  

ïRemisyon-ƛƴŘǸƪǎƛȅƻƴ (4-6 hafta)  

ïYƻƴǎƻƭƛŘŀǎȅƻƴ ǾŜ ƎŜŎƛƪƳƛǒ 
intensifikasyon (6 ay)   

ïSSS profilaksisi 

ïTŘŀƳŜ  

Total tedavi 24-36 ay 



4ƻŎǳƪƭǳƪ œŀƐƤ ![[ΩǎƛƴŘŜ мм ǳƭǳǎƭŀǊŀǊŀǎƤ œŀƭƤǒƳŀ ƎǊǳōǳƴǳƴ ǘŜŘŀǾƛ ǎƻƴǳœƭŀǊƤ 

¢alēĸma grubu Hasta sayēsē Olaysēz saĵkalēm 

       (° SE), % 

AIEOP ALL 88(1988-1992) 396 66.6 (2.4),  5 yēllēk 

BFM (1986-1990) 998 72 (2),   6 yēllēk 

CCG 100 (1983-1989) 3465 67(2), 5 yēllēk 

Dana Farber 85-01(1985-1987) 220 78(3) 7 yēllēk 

DFW (1986-1992) 243 66.6 (6.5) 5 yēllēk 

Dutch (1984-1988) 291 72 (3) 6 yēllēk 

FRALLE 83 (1983-1987) 559 57 (2) 7 yēllēk 

MRC UKALL X(1985-1990) 1612 62 (2) 5 yēllēk 

POG Alinc + T-cell + infant 

protokolleri (1986-1990) 

2404 66.4 (2.4) 4 yēllēk 

SJCRH XI(1984-1988) 358 71 (4) 8 yēllēk 

TCCSG L84-11(1984-1989) 490 63.8 (3.2) 7 yēllēk 


