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Sunum akisi
+/ Ikincil kanser tanimi

v Neden onemli bir konu?

v Ikincil kanser olusumunda etkili faktérler
v Olusum mekanizmasi

v Ikincil 16semiler

v Ikincil solid tiimorler

v Ikincil kanserlerle ilgili veriler

v «Children Cancer survivor study» calismalari ile
ilgili sonucglar
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1 Incil kanser nedir

Kanser tedavisi almis veya kanser
hikayesi olan bir hastada; histolojik
olarak ilk tumorden farkli yeni bir maliyn
hastalik ortaya cikmasina ikincil kanser

denir

Tedavi sirasinda veya tedavi bitiminden
aylar/yillar sonra



Cocukluk cagi kanserlerinde
sagkalim

+

m (Gunumuzde cocukluk cagi kanserleri tani ve tedavisindeki
lyilesmeler ile sagkalim oranlari dramatik artmistir

Five Year Survival 1975-2007 All Cancers, Ages 0-15
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Source: SEER CSR 7508, 2011




Gec¢ yan etkiler
+

m Tedaviye bagli gec yan etkiler onemli
m [edaviye bagl ikincil kanserler

m Cocukluk cagl kanseri sag kalanlarinda
tum analizde genel populasyona gore
Ikincil kanserler 6.4 kat fazladir



Cocukluk cagi kanserleri
ISstatistikleri (aBp)

m Yilda 13 500 yeni pediatrik kanser

m 2010 yilinda 379.100 cocukluk cagl kanser
yasayani

m 2013 sonunda bu sayinin 420 bini gecgecegi

m 2020 de ise 500.000°e ulasacag!
ongorulmekte

m Gunumuzde 750 kisiden biri cocukluk cagi
kanser sag kalani

Robison L., Cancer survivorship Research
conference, 2014 Atlanta



Ikincil kanserler neden
onemli?

m |kincil kanserler tedaviyle iliskil
olumlerin en sik nedeni

m Gec mortalite nedenleri icinde
rekurenslerden sonra ikinci siray!
alir

m |kincil kanserler tim kanserlerin
%16’s1n1 olusturur.



Ikincil kanser gelisiminde
rol oynayan faktorler

+

m Hastaya ait faktorler

(genetik, immunolojik, yas, cinsiyet...)
m Primer kanserin tipi

(Hodgkin lenfoma, retinoblastom gibi)
m Yasam bigcimi

m Cevresel faktorler

m Uygulanmis olan tedavi ( RT ve KT)



Tedaviye bagh ikincil
kanserler

m Radyoterapi ve kemoterapinin etkisi

m Uzun yillardir kemoterapotik ajanlarin
karsinojen etkisi bilinmekte

m |onize radyasyona 6zellikle kiicik
yasta maruziyet riski artirir



Ikincil kanser olusum
mekanizmasi

m KT ajanlari birkag farkli mekanizmayla
etkili olur

m DNA'ya baglanan alkilleyici ajanlar en
onemlileri

m Radyasyona benzer sekilde kromozom
aberasyonlari olustururlar



Ikincil kanser olusum
mekanizmasi

m Cok uzun sureli Immunsupresyon bir
diger ikincil kanser nedeni

m KT ajanlari zayif karsinojenik etkiye
sahip olsa da baska bir kimyasal
karsinojen varliginda aktive olan
mikrozomal enzimlerle kokarsinojen
haline gelebilir



Ikincil kanser olusum
mekanizmasi

m Losemili cocuklarda tedavi sonrasi 5
ve 7. kromozomlarda sitogenetik
anormallikler gorulur

m 5923 ve 5932 hematopoetik buyume
faktorleri ve farklilasmayi kodlayan
bolgedir

m Lokomojenik etkide onemli



Ikincil kanser olusum
mekanizmasi

m Tiyopurin metil transferaz aktivitesinde
eksiklik varsa epipidofilotoksin
kullanimina baglt AML veya RT’e bagli
beyin tumoru riski artar

m TPMT 6 merkaptopurin
metabolizmasinda etkili

m Kinon oksidoreduktaz polimorfizmi
tedaviye bagli MDS ve losemi ile iligkili



lkincil Kanserler

+

m lkincil I0semiler



+

m Kemoterapiyle ilgili olan ve en cok
gorulen losemi tipi AML

m Tum MDS/ AML vakalarinin %10-20’si
tedaviye ikincildir (t-MN)

m RT ve alkilleyici ajanlara bagli
losemiler yasla artar

m Topoizomeraz |l inhibitorlerine bagli
olanlar tum yaslarda ayni



Ikincil Losemiler

siklofosfamid etoposide Vinkristin
[fosfamid Teniposid Vinblastin

Cisplatin, Doksorubisin Paklitaksel
Busulfan Daunorubisin dosetaksel
Melfelan Epirubisin

prokarbazin aktinomisin

Carboplatin

AML riski etoposid <2grise %3 & >2gr/m2ise %11



Ikincil 10semiler

m Hodgkin lenfoma, Ewing sarkom ve
RMS de kullanilan alkilleyici ajanlarda
doz-cevap iliskisi var

m Doza bagimli olarak losemi riski 5-24
kat artar

m Antrasiklin ve alkile edicilerin birlikte
kullanimi bu riski artirmakta



Ikincil losemi ne surede
gelisir?
KT ile ikincil losemi gelisimi arasinda sure 1-
10 yil
m Alkillleyici ajan ve RT sonrasi losemiler
Genellikle 5-7 yil sonra
5.ve 7 kromozomda delesyon
MDS ile baslar, kotu prognoz
m Topo Il inh. sonrasi [osemiler ise
1-3 yilda gelisir
1(9,11), t1(8,21), t(3,21) anomalileri
MDS ile baslamaz



Ikincil 16semi

m Cocuklarda kullanilan etoposid dozu
arttiginda ikincil losemi riski artar

Etoposid
2-3 gr/m2 alanlarda 3,7 kat

6 gr/im2 Uzeri 93 kat



m MOPP rejiminde en yuksek risk
sozkonusu

m MOPP tedavisi sonrasi 15 yilda losemi
riski %3,5-%9,5 aras!

m ABVD rejimi sonrasi ise %0,5-1,3 arasi



KIT sonrasi ikincil kanser

m KIT sonrasi ikincil kanser insidansi %5-

12 arasinda

m KIT sirasinda 5 yas altinda olan

cocuklarda risk 50 kat fazla

_enfomalar( EBV-PTLPD)
Derl kanserleri

osemiler (DNA hasari ve immunsupresyon)



KIT sonrasi ikincil l6semi

m Otolog KIT sonrasi MDS riski artar
m Ortalama 2 yilda gelisir
m ilk 5 yilda AML %3-20

m Hazirlayici rejimlerde yuksek alkilleyici
ajanlar MDS ve AML olusumunda risk
faktoru




Ikincil solid tiimorler

m Siklikla radyoterapiye bagli
m Daha uzun zaman sonra ( >10 yil)
m Cogunlukla RT alaninda gelisirler

m RT'e bagli yumusak doku ve kemik
sarkomlari sik

m Deri, tiroid, meme, beyin, mesane ve
akciger kanserleri



Radyoterapi-doz lligkisi

m Sarkomlar genellikle 30 Gy uzerindeki
dozlarda gelisir

m >60 Gy dozlarinda sarkom olusma
riski 40 kat artar

m Alkilleyici ajanlar RT'nin sarkom
olusturma riskini artirir



lkincil meme kanserleri
m RT onemli bir risk faktoru

m 10-20 yas arasi RT alanlar en yuksek
riske sahip

m RT dozuna ve uygulandigi yasa gore
degismekle beraber meme kanseri
riski 4-50 kat fazla




Ikincil meme kanserleri

m Meme kanseri RT'den 8 yil sonra
artma gosterir

m 30 yasindan sonra uygulanan RT riski
artirmaz

m RT meme ve gogus duvarinda
angiosarkom, osteosarkom riskini de
artirir



Ikincil kemik ve yumusak
doku sarkomlari

m RT dozu ve alkilleyici ajan kullanimiyla
sarkom gelisme riski orantil

m Cocuklarda 133 kat fazla risk
m 20 yilda kumulatif insidans %2,8

m >21 yas uzeri RT alanlarda risk fazla
artmamakta



Ikincil deri kanserleri

m |kincil kanserlerin %10-20’sini olusturur

m % 90 oraninda RT almis hastalarda
RT alani icinde saptanir

m RT deri kanseri riski 6 kat artirmakta



+

Ikincil beyin tiimori

m RT ile iligkili 9-10 yildan sonra
m Glial tumorler, menengiomlar, PNE

SSS lenfomalari ikincil beyin tumorleri

arasindadir

Yillar icinde ikincil beyin tumorleri
gelisme riski artmakta

Tedavi yogunluklarindaki artis etkili
olabilir




m Standart insidans orani
( standard incidence ratio, SIR)

Arastirilan gruptaki gozlemlenen olgularin
sayisinin genel toplumdaki beklenen olgularin
sayisina orani

m Insidans: 1 yil iginde yeni hastalarin nifusa
orani

m Kumulatif insidans: belirli bir zaman
diliminde insidansin zaman dilimi
baslangicindaki nufusa orani



Tedaviye bagh ikincil
kanserler

= [Ilk kez 1975 yilinda Li ve ark.
kanserli cocuklarda tedavi
sonrasi artmis ikincil kanser riski

= 414 vakada 19 ikincil kanser

» 7 sarkom, 3 tiroid, 2 losemi, 2
meme ca

* Hepsi RT almis

s 21 kat faz|a Iég:,l%z;%sady, jaffe . Cancer 1975;



Childhood Cancer Survivor Study

(U24 CA55727)

Funded in 1994

Retrospective Cohort,
diagnosed 1970-1986

26 Contributing Centers
5-Year Survival

Leukemia, Lymphoma, CNS,
Bone, Wilms, NBL, Soft-tissue
sarcoma

Detailed Treatment Data,
Wide Range of Outcomes

230+ Publications since 2001

20,720 Eligible
l Lost (n=3017)

17,703 Contacted
1 Refusal (n=3189)

14,372  Participants

!

8,646 Stored DNA

Cohort Expansion:
1987-1999
N =15,794




Kanser yasayanlarinda
olum nedenleri

Cause of Death Among S5-year Survivors

« Leading cause of death was recurrence of original
cancer — 58% of all deaths after 5 years

- Standardized Mortality Ratios for other causes of
death:
— MNew Cancer 152 {(13.9-16.6 )
— Cardiac T.0({5.9-8.2)
— Pulmomnary 8.8 ({6.8-11.2)
— ther Medical Causes 21 {2.7T-3.5)

Meorrens et al, 2008 TUsnvEe=rTy oF Misosesora - Camcer Cemrer




Cause-specific Mortality

Late Mortality Among 5+ Year Survivors
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Second Neoplasms Among 5+ Year
Survivors of Childhood Cancer

N= 14,358 five-years
survivors of leukemia,
lymphoma,
neuroblastoma, CNS,
bone, soft-tissue and
kidney cancer
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30
Years from Initial Cancer

21% cumulative incidence of
second neoplasm at 30 years

8% cumulative incidence of
second malignancy at 30
years

Highest risks associated with
female sex, treatment with
radiation therapy, older age
at initial cancer diagnosis,
earlier treatment era,
diagnosis of Hodgkin
lymphoma.

D. Friedman et al, JNCI, 2010

The Childhood Cancer Survivor Study
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Second Malignant Neoplasms in Five-Year Survivors of
Childhood Cancer: Childhood Cancer Survivor Study

Joseph P. Neglia, Debra L. Friedman, Yutaka Yasui, Ann C. Mertens,
Sue Hammond, Marilyn Stovall, Sarah S. Donaldson, Anna T. Meadows,
Leslie L. Robison

Background: Because survival rates among childhood cancer
praticents are increasing, assessing the risk of second and sub-

sequent malignant neoplasms (SMNs) is ever more impor- 0-21 ya§ araSI tanl

tant. Using the Childhood Cancer Survivor Study cohort, we

identificd the risk of SNINs. Merhods: A retrospective cohort

ol 1358581 children diagnosced withh common cancers before alml en aZ 5 Il
age 21 vears and surviving at least S yvears was constructed §] y
with the use of data from paticonts treated at 25 UlsS. and

Canadian instituations. SNINS were ascertained through self- n 13581 k
administered gquestionnaires and verificd by pathology re- ya§aya Va a

ports. Information on therapoeutic exposures was abstracted

from meaedical records. The risk of SMN was evaluated by

standardized incidence ratios (SIRs) and excess absolute 298 kl§lde 314

risk. Poisson multiple regression modcels were usced to assess

the impact of host and therapy factors on the risk of devel-

oping SNINs. Al statistical tests were two-sided. Resulis: In IklnCII kanser

2908 individuals, 314 SNMNINs were idoentificd (STR = 6.38: 959

confidence interval [C)] = S.69 to 7.13). The largest obscerved

excess SMINs were bone and breast cancers (SR = 19,14 En Ok meme Ca
[95% CI = 12.72 to 27.67)] and SIR = 16.18 [95%9: CI = 12.35 g

to 2083, respectively). A statistically significant excess of

SNMNINs followed all childhood cancers. In multivariate regres- o cI 2 5
sion models adjusted for therapoeutic radiation exposuare, Ve l,, tuor erl
SNINs of any type were independently associated with female

sexX (F=.001), childhood cancer at a younger age (/7 for trend .

<. 001), childhood Hodgkin’s discase or sofl-tissue sarcomn KIZIarda hOdgkln
(<001 and /" = 01, respectively ), and exposure to alkylating J

agents (7 for trend = L02). Twenty vears after the childhood

cancery diagnosis. the cumulative estimated SNIN incidence Ienfoma Ve a
was 3.2 . However, only 1.88 excess malignancies occurred y

per 1000 vears of patient follow-up. Conclusions: Success in

treating children with cancer should not be overshadowed ot ol

by the incidence of SNVMINs. However, patients and health-care y ugu ya§

providers must be aware of risk factors for SNMNs so that

surveilliynce is focused and carly prevention strategices are 0
implemented. [JJ Nat]l Cancer Inst 2001:93:618-29] 20 yllda /03 2
J




m Hodgkin lenfoma tum kohortun %13’G

Ama tum SMN lerin % 37 si bu grupta
(SIR: 9,7)

m Losemiler ise % 33,6 iken SMN % 21
SIR: 7

m Beyin tumorleri ALL icin kranial RT
alanlarda fazla (5 yas oncesi)
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Second Neoplasms in Survivors of Childhood Cancer:
Findings From the Childhood Cancer Survivor
Study Cohort

14 358 kanser sag kalani

m /30 kiside 802 ikincil kanser (SMN)

m 2002 deki analize gore SMN 2.3 kat artmis
m 30 yillik kim. Insidans %9,3

m Kohortun yaslanmasina bagli SIR degerlerinin
azalmasi beklenirken halen yuksek kaldigi goruldu

m RT, tanida yas, cinsiyet, primer tani ikincil kanser
gelismesinde etkili

m Bu veriler SMN lerin zaman arttikca arttigini
qosteriyor




Table 2 Primary and Second Malignant Neoptasms in the CCSS Cohort

Second Malignant Neoplasms That Occurred in CCSS Survivors {n)
Ma At

il“\-’ l.’l

Primary Diagnosis  Patients Breast Thyroid Cancer CNS Tumors Sarcoma Bone Leukemia Melanoma Lymphoma Gl Carcinomas Other NM

HL : 19 14 1l 14 | 0
Leukemia 152 6 ! * L { A 0 11 10 ) 78
Soft tissue sarcoma ' ' g 9

Bone cancer

r

o |

CNS tumor
NHL
Neuroblastoma

0
4
3

Wiims tumor

oy N cO L LN w

=N

Total 1 157 10 6

MACE
S

Abbreviations: CCSS, Childhood Cancer Survivor Study; NMSC, nonmelanoma skin cancar; HL, Hodgkin's lymphoma; NHL, non-Hodgkin's lymphoma

HL sonrasi en sik meme Ca ve tiroid Ca
Sekonder tiroid Ca en sik losemi ve HL sonrasi
Sekonder beyin tumorleri ise en ¢cok losemi ve beyin

tumorleri sonrasi
Meadow AT, J Clin Oncol 2009




Childhood Cancer Survivor Study (CCSS)
Risk of SMN by Diagnosis

Standardized

Incidence Ratio
Chwerall
Hodgkin's
Soft Tissue
HNEL
Krd ey
ALL
CEES
CHS - Astro
CHNS5- Medullo

|] P ] 1 I}

TTHIVEENTY OF M PEMNESSTE - Cancer Camier

Fredman, JNCI 2010



Ikincil kanser kiimiilatif
Insidanslari

m Childhood Cancer Survivor Study (U24 CA 55727)

SECOND NEOPLASMS

Ne 14,131 ive-y2ars sunvivors of isukemia, lymphoma,
NEWDDISSIoMS, CNS, bone, 50M-tissue and Kidney cancer

Inciudeas non-melanoma skin cancers
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Lenfoma sonrasi Ikincil
kanser

Subsequent

Neoplasm HodgkKin
(includes

meningioma

and non-

melanoma sKin

cancers)
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Years Since First Cancer Diagnosis

CCSS Childhood cancer survivor study U24 CA 55727



Background

Methods

Results

Conclusions

Risk of Second Malignant Neoplasms After
Childhood Leukemia and Lymphoma: An
International Study

Milena Maule, Ghislaine Scélo, Guido Pastore, Paul Brennan, Kari Hemminki, Elizabeth Tracey,

Risto Sankila, Elisabete Weiderpass, Jorgen H. Olsen, Mary L. McBride, David H. Brewster,

Vera Pompe-Kirn, Erich V. Kliewer, Kee Seng Chia, Jon M. Tonita, Carmen Martos, Jon G. Jonasson,
Franco Merletti, Paolo Boffetta

Survivors of childhood leukemia and lymphoma experience high risks of second malignant neoplasms.
We quantified such risk using a large dataset from 13 population-based cancer registries.

The registries provided individual data on cases of leukemia, Hodgkin lymphoma, and non-Hodgkin
lymphoma occurring in children aged 0-14 years and on subsequent second malignant neoplasms for differ-
ent time periods from 1943 to 2000. Risks of second malignant neoplasms were assessed through standard-
ized incidence ratios (SIRs) and corresponding 95% confidence intervals (Cls), using the incidence rates in the
general populations covered by the registries as a reference. Cumulative absolute risks were also calculated.

A total of 133 second malignant neoplasms were observed in 16540 patients (12731 leukemias, 1246
Hodgkin lymphomas, and 2563 non-Hodgkin lymphomas) after an average follow-up of 6.5 years. The
most frequent second malignancies after leukemia were brain cancer (19 cases, SIR = 8.52, 95% Cl| = 5.13
to 13.3), non-Hodgkin lymphoma (nine cases, SIR = 9.41, 95% Cl = 4.30 to 17.9), and thyroid cancer (nine
cases, SIR = 18.8, 95% Cl = 8.60 to 35.7); the most frequent after Hodgkin lymphoma were thyroid cancer
(nine cases, SIR = 52.5, 95% CI = 24.0 to 99.6), breast cancer (six cases, SIR = 20.9, 95% Cl = 7.66 to 45.4),
and neoplasms of skin (non-melanoma) (six cases, SIR = 34.0, 95% CI = 12.5 to 74.0); and the most fre-
quent after non-Hodgkin lymphoma were thyroid cancer (six cases, SIR = 40.4, 95% Cl = 14.8 to 88.0) and
brain cancer (four cases, SIR = 6.97, 95% Cl = 1.90 to 17.9). Cumulative incidence of any second malignant
neoplasm was 2.43% (95% Cl = 1.09 to 3.78), 12.7% (95% CI = 8.29 to 17.2), and 2.50% (95% Cl = 1.04 to
3.96) within 30 years from diagnosis of leukemia, Hodgkin lymphoma, and non-Hodgkin lymphoma,
respectively.

This population-based study provides, to our knowledge, the most precise and up-to-date estimates for
relative and absolute risks of second malignant neoplasms after childhood leukemia and lymphoma.

J Natl Cancer Inst 2007;99:790-800

MAULE M. Jnatl Cancer Inst, 2007



Risk of Second Malignant Neoplasms After

Childhood Leukemia and Lymphoma: An
International Stud

+1943-2000 arasinda

13 merkezden ( 5 kita) 0-15 yas arasi losemi
ve lenfoma tedavisi sonrasi ikincil kanserler

m 16.540 vaka ( 12731 losemi, 1246 HL, 2563
NHL) 133 ikincil kanser gelismis

m Ortalama izlem 6,5 yIl

m En sik beyin tumoru 19 (SIR: 8.2)
m NHL : 9 (SIR:9.4)

m Tiroid Ca: (9) (SIR: 18.8))

Maule M. J Natl Cancer Inst 2007; 99:790.



Risk of Second Malignant Neoplasms After
Childhood Leukemia and Lymphoma: An

International Stud

Hodgkin lenfoma sonrasi en sik tiroid ve
meme Ca ( SIR: 52 ve 20)

m 1980 oncesi sekonder AML de yuksek

m Hodgkin’de kumulatif insidans %12.7

m Kumulatif insidans losemi i¢in 30 yilda %2.43
m Losemi sonrasi en ¢ok beyin tumoru

m NHL de %2.5 ve en sik tiroid kanseri ve beyin
tumoru

Maule M. J Natl Cancer Inst 2007; 99:790.
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\eu)nd Malignant l\c-npl asms —\ttcn Tre atment of

m ALL sonrasi ikincil kanserleri inceleyen en buyuk
calisma

m 1980-2007 arasi 18 merkezde tedavi alan ALL
hastalari (54.000)

m Toplam 642 ikincil kanser

AML 186

MDS 69

Beyin tumoru 116

AML ve MDS Topo Il iligkili

Beyin timoru RT iligkili



Kemik tumorleri sonrasi
IkKincll kanser

Ewing’s
Subsequent sarcoma
Neoplasm
(includes
meningioma
and non- Osteosarcoma
melanoma sKin
cancers)
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Wilms ve NBL de ikincil
kanser

Wilms' Tumor
Subsequent P

Neoplasm
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meningioma Meuroblastoma
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Ikincil deri kanserleri

+

00 150 2000 25.0 300 a0 100 150 2000 250 300

Years Sinoa ::|El;| NdGES Yoars Sinee O Agnoe s

CCSS Childhood cancer survivor study U24 CA 55727



Gec¢ ikincil kanserler

+

CCSS — Late Cancer Investigation

« Restricted analysis to survivors over 20
vears from original dx
— Mo prior history of second neoplasm
= Benign or malignant
= Cases ascertained through CCSS
interviews

— SNs validated through medical record
review
— Three major subsets

« Second Malignancy
= Mon-melanoma skKin cancer

= Meningioma

TIHNIVERESITY OF RMPFNESHTA - Cancer e ol ol

Friedman D. J NCI. 2010



Gec¢ ikincil kanserler

+

CCSS — Late Cancer Investigation

« 8010 Survivors identified from among
14,363 eligible participants

= 42 063 person years of follow up 20 or
more years from original cancer
diagnosis

« After 20+ years:

—Second Malignancy
« 203 one SMN; 24 =1 SMN
—Non-melanoma skin cancer: 286 (1+)

—Meningioma: 53 (1+)




Gec ikincil kanser riski

Madlian dma of
onast (yrs)

CCSS — 2007 (unpublished data) THvERSTTY OF RMINNESOHTA - Caacer Camder



Gec¢ ikincil kanserler

m [anidan 20 yil sonra bile ikincil kanser
riski azalmiyor

m Meme, tiroid Ca ve sarkomlarda risk
stabil devam ederken

m Losemi, SSS tumorleri ve kemik
tumorlerinde ge¢ donemde risk bir
miktar azaliyor



k

incil beyin tumorleri

Described RiIsk Factors

F:adi::-therapy
— shown for both malignant anmnd non-mmalignant
— limited data on dose response
AQE Al eXposure
— young age suggested by CCG F St. Jude
Chemotherapy
— Increased risk with TPMT polymorphisms
Frirnary' Disease
—iIs ALL somehow unigque™
Genetic Susceptibility
Otheaer Factors?

Taylor A. J Clin Oncol , 2010



Ikincil beyin tiimorleri

+- RT uygulanmasi en onemli tek risk
faktoru
doz-cevap iligskisi meningiom
icin en fazla

KT veya primer taninin ikincil beyin
tumoru olugsmasinda etkisi yok

5 yas alti cocuklar gliom gelismesinde
en yuksek riske sahip



Ikincil karsinomlar

COwverall 4-fold excess risk of subseguent CcCarcimnorma
— =ubstantially less van breast, thyroid misk
— clearly coccurrimg at earliser age thhan saxpsctedd
Radiatiom: SIR 18 v= 2.3 In casses with mo radiatiom
Imncreased risk with alkylating agents

FMeuraoblastoma Survivors (SI1IR 24 . 2)
— S E COaTErmaer Cancimnoanea was Renal el Ca (3285 risk])
— a@lso imocreased rishkh of HENMN, female S
Hodgkimn Survivors (SI1IR 3.4)
— imcreased HE&ERM,. Sl Luang.
Wilm=s Surwvivors (ST 4. .8)
— imncreased colo-recital (SR 25 4) and other Gl (SR 1820])

Ikincil karsinom gelismesi 4 kat fazla

RT alanlarda 18 kat artarken almayanlarda 2,3 kat
Noroblastom sag kalanlarinda renal cell ca
Wilms de ise kolorektal Ca ve diger GIS tm
Hodgkinde GiS, AC Ca

Bassal. J Clin Oncol, 2006



Ikincil meme kanseri &RT

Breast Cancer
in Adult Female Survivors of Childhood Cancer

Cumulative Incidence

HO CHAST ERT CHRAST RT
n= I:rl=
4310} 1258)

Comalnkive Izx

Inskip P., J Clin Oncol 2009



Ikincil meme kanseri &RT

Breast Cancer
Risk by Breast Radiation Dose
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Ikincil meme kanseri &RT
Breast Cancer Risk After Chest Radiation

By age 50
HL: 35%
SEER: 4%

BRCAL:  31% . BRCA1 Carrier+

Other childhood cancer

Hodgkin lymphoma (HL)
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SEER Benchmark

Moskowitz CS, Chou JF, Wolden 5L, Bernstein JL, Malhotra J, Novetsky, Friedman D, Mubdi NZ, Leisenring
WM, Stovall M, Hammond 5, Smith SA, Henderson TO, Boice JD, Hudson MM, Diller LR, Bhatia S, Kenney LB,

Meglia JP, Begg CB, Robison LL, Oeffinger KC. Breast Cancer After Chest Radiation Therapy for Childhood
Cancer. J Clin Oncol, 2014; 32(21): 2217-23.




Ikincil kanser

+

m : 1971-2000 arasi tedavi almis
ve 3 yiIl ve uzeri sag kalan 1511 ¢gocugun
26’'sinda ikincil kanser saptanmis

m Hodgkin lenfoma (4), RB (3), RMS (3)
m |kincil kanserler osteosarkom 4 vakada
2 ALL ve 2AML

Caglar K, Varan A, Akyuz C, et al. Second neoplasms in pediatric
patients treated for cancer J Pediatr Hem Oncol 2006; 28:374



PL.023

SECOND MALIGNANT TUMORS IN CHILDHOOD CANCER SURVIVORS

Rejin Kebudi', Inci Ayan®, Omer Gangin', Fulya Yaman Agaoghs’,
Fmin Darendeliler”, Bulent Zulfikar', Yavuz Dizdar’, Haldun Emiroglu’

| o : : s e K C .
“Istanbul Uraversity, Oncology Institute, Division of Pediatric Hematology-Oncology,

Istanbul, Turkey
“Istanbul University, Oncology Institute, Division of Pediatric Hematology-Onc ology,

Istanbul, Turkey
Istanbul University, Oncology Institute, Div, of Radiation Oncology, Istanbul, Turkey

Background, The risk of second mahignancies is 3-6 times more in childhood cancer
survivors, The 20 vear cumulative risk of secondary malignancies in 14193 chithood
cancer survivors followed for > 5 vears was 3.2%. (CCSS-Robison et al. Cancer
X05)

Material and Methods. | 300 childhood cancer survivors treated between 1989-20(2
in the Istanbul University, Oncology Institute were evaluated for second malignancies,
Results, 11 second mahignancies wene identified m 10 (0.7%) childhood cancer
survivors n @ median time of 66 months, The 11 second malignancies were: 4 ucute
myeloblastic leukemias (AML), 2 mabgnant nerve sheath tumors (MNST),

3 sarcomas, 2 breast cancers. AML was diagnosed in 4 children in 2 median of

31 months (13-60 mo): The pnmary diagnosis were Ewing's sarcoma, osteosarcom,
non-Hodgkin lymphoma and neuroblastoma, Two of these children had recieved
multiple therapies for recurnences, Two children with a primary diagnosis of
medulloblastoma and neuroblastoma developed MNST in the mdiation field after

9 years, A Ewing sarcoma patient developed sarcoma after 6 years, an osteosarcoma

Istanbul Univ. 1989-2002
arasi tedavi goren ve en
az 3 yil yasayan 1300
cocuk vaka

11 ikincil kanser (%0.7)
4 AML, 2 PNKT, 3
sarkom, 2 meme Ca
Primer tanilar ise Ewing,
OST, NHL ve NBL

39. Annual conference of SIOP
SIOP 2007; Mumbai, INDIA



m 1990-2010 arasi, en az 5 yil yasayan
1500 vaka

m 38 Ikincil kanser (%2.4)

m 12 sarkom, 8 AML, 4 Tiroid ca, 2
meme ca, 3 pnst, 2 GBM

Kebudi R, TPOG 2016, Cesme.



Ikincil kanserlerde genetik
riskler
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Shorter telomere length has been
associated with increased cancer
INncidence.

Intensive cancer chemotherapy and
radiation has been observed to shorten
telomeres.

A statistically significant inverse
relationship was found between telomere
content and occurrence of second
malignant neoplasms among survivors of
childhood cancer.

Thyroid -
Cancer The association was most apparent for
P=0.01 risk of secondary thyroid cancer.

" Risk per unit chang«= to single-copy gene
ratio, adjusted for sex, race, family history,
smoking status, age at prmary cancer

Telomer uzunlugunda azalma artmig kanser ile iligkili

KT ve RT telomerlerde kisalmaya neden olur

Telomer igerigi ile SMN olugsmasi arasinda anlamh bir ilgki var
Bu iligki ozellikle sekonder tiroid kanserlerinde belirgindir



Sonug

m Gunumuzde erigkin cagda kanser tanisi alanlarin
+ ort %19’unda ¢cocukken kanser gecirme oykusu

B ikin_g:il kanserler gergekten primer kanser tedavisinin
en onemli komplikasyonu

m rekurrensten sonra en onemli olum nedeni

m Cocukluk cagi kanserlerindeki basarili tedavi
sonugclari ikincil kanser insidansinin artmasiyla
golgelenmemeli

m lincil kanser etiyolojisinde pediatrik kanser sonrasi
ozellikle genetik yatkinlik ve primer tedavi ana rol
oynar

m Agirlikli olarak RT, daha az olarak KT ikincil kanser
olusumunda etKili



Sonug

‘ m Cocukluk ¢agi kanserleri sonrasi en sik ikincil
kanserler meme, tiroid ca, beyin tumoru ve
melanom digi deri kanserleridir

m Uzun sagkalim beklenen kigilerde ikincil kanser
riskini belirlemek amaciyla genetik ve molekuler
calismalar gerekli

m Primer kansgr t_eo_l_avisine karar verilirken bu
calismalar gozonune alinmali

= genomik gelismeler ikinci kanser gelisimine genetik
yatkinligi olabilir bireylerin belirlenmesi igin umit
vaat etmektedir.

m Tum kanser yasayanlarinda ikincil kanser tarama
testleri izlemin bir parcasi olmall



Tesekkur ederim



