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PurposePurpose::

�� ToTo determinedeterminethethecharacteristicscharacteristicsof of thethepatientspatientswithwith
neuroblastomaneuroblastoma(NB).(NB).

�� ToTo standardize standardize thetheNB NB treatmenttreatmentin in TurkeyTurkeyaccordingaccording
toto thetheTPOGTPOG--NBLNBL--2003 2003 treatmenttreatmentprotocolprotocol

�� ToTo determinedetermineifif an an intensiveintensivetreatmenttreatmentstrategiesstrategiesforfor
neuroblastomaneuroblastomaarearefeasiblefeasibleunderundergivengivenconditionsconditions
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�� StagingStaging : INSS: INSS

�� HistologyHistology : INPC: INPC

�� Risk Risk groupinggrouping : COG Risk : COG Risk StratificationStratification SystemSystem

�� MYCN MYCN ampamp.. : : �� 10 10 copycopy
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27.4% 
(n:122)

17.1% 
(n:76)

32.8% 
(n:146)

8.5% 
(n:38)

8.1% 
(n:36)

Distribution of patients according to the
geographic regions

3.4% 
(n:15)

2.7% 
(n:12)
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Risk Risk GroupGroup INSS INSS 
StageStage

AgeAge ((yryr )) MYCN  MYCN  
statusstatus

ShimadaShimada DNA 
index

HighHigh risk risk 
groupgroup

2A2A--2B2B �� 11 amplifiedamplified unfavourableunfavourable

33 00--21 21 yrsyrs amplifiedamplified anyany any

33 �� 11 ((--)) unfavourableunfavourable any

44 >1>1 anyany anyany any

44 <1<1 amplifiedamplified anyany any

4S4S <1<1 amplifiedamplified anyany any

� Stage 2 disease + > 1 year old + MYCN (+)
� Stage 3, 4 or 4S  disease + MYCN (+)
� Stage 3 disease + > 1 year old + UFH No MYCN amp.
� Stage 4 disease + >1 year old
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��� Registered pts

n: 469

Analysed n: 445 Excluded n: 24

LRG 
n: 125 (28%)

IRG
n: 57 (13%)

HRG
n: 263 (59%)
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HRG (n:263)HRG (n:263) n (%)n (%)

M / FM / F 1.051.05

AgeAge MedianMedian, , yearsyears((rangesranges))
�� 1 y1 y
> 1y> 1y

35 35 mosmos(1.5mos (1.5mos –– 17.5yrs)17.5yrs)
23 (9%)23 (9%)
240 (91%)240 (91%)

StageStage(INSS) (INSS) 
2A2A
33
44
4S4S

2 (1%)2 (1%)
47 (17%)47 (17%)
212 (81%)212 (81%)
2 (1%)2 (1%)

HistopathologyHistopathology
FavourableFavourable
UnfavourableUnfavourable
UnknownUnknown

13  (9%)13  (9%)
130 (91%)130 (91%)
120120

MYCN MYCN analysesanalyses
AvailableAvailable
NANA

116 (41% 116 (41% amplifiedamplified))
147147

PrimaryPrimary tumortumor sitesite
AbdominopelvicAbdominopelvic

SurrenalSurrenal
ThoraxThorax±± cervicalcervical

230 (93%)230 (93%)
199 (76%)199 (76%)
14 (7%)14 (7%)
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Registered pts
n: 469

Analysed n: 445 Excluded n: 24

LRG 
28%

IRG
13%

HRG

n: 263 (59%)

HDCT+ASCT
n:82(31%) 

CCT  
n:181(69%) 
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High risk CCT Group

A3 VINCRISTINE       3 mg/m2/course x5 =  15 mg/m2
IFOSFAMIDE         9 gr/m2 /course x 5 =  45 g/m2 
DACARBAZINE    1.25g/m2/course x 5 =  6.25 g/m2
ADRIAMYCIN        60 mg/m2 /course x 5 =  300 mg/m2

A5    CISPLATIN                        100 mg/m2 /course x 5 =  500 mg/m2
CYCLOPHOSPHAMID     1.5 g/m2 /course x 5 =  4.5 g/m2
VP-16                            300 mg/m2 /course x 5 =  1500 mg/m2

CONSOLIDATED MAINTENANCE

VCR 1.5 mg/m2/d, IV, on 1st, 4th, 7th and 10th weeks

Cyclophosphamide 150 mg/m2/d, days 1 – 8,  PO, or 400 mg/m2/d, days 1 – 3,  IV, 1h 3weeks interval

Carboplatin 150 mg/m2/d, days 1 –2, IV, 1h    3weeks interval

13 cis RA 160mg/m2/d, days 1 – 14 PO, 2 weeks interval
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OP
n:41

Primary surgery n:41 (23%)
Macroscopic rezidue 32
Microscopic rezidue 4
No rezidue 4
Surgical result unknown 1

High risk CCT Group (n: 181)

������������������ ���������������� �� && �� '�(��� '�(�

%"%" '''' )&)& �*������*����� ����������������

+��&+��&,�	",�	" �(�( �'&�'&

	"	" ---- .�&.�&

�"����'-��'�&��"����'-��'�&�

	/����(��-&�	/����(��-&�

� ����� ���� 0101
���$����$� %&'%&'

�� $�� $ ����

�� $�� $ (�)��*�(�)��*�

��	�����	���  +  + 



���������	
���
������������	
���
���

OP
n:41

127pts evaluable

High risk CCT Group (n: 181)

Surgery
n:73
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Second look (n:8) or
delayed surgery (n:65)
Mac res + viable tm 23
Mac res -viable tm 3
Mic res + viable tm 22
Mic res - viable tm 1 
No rezidue 24
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OP
n:9

RT
n:55
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RelapseRelapseandand refractoryrefractory diseasedisease: 37%: 37%

RefractoryRefractory diseasedisease: 31: 31

RelapsesRelapses: 36: 36
MedianMedianrelapserelapsetimetime 17 17 monthsmonths( 8 ( 8 –– 43)43)

PrimaryPrimaryrelapserelapse n: 18n: 18

OutOut of of primaryprimary relapserelapse n: 26 n: 26 ……..((3 of 3 of themthemhad CNS had CNS relapsesrelapses))

UnknownUnknown n: 3n: 3

Median follow up time 14 months( 1 week – 6 years)
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�� DeathDeath(n:71)(n:71)

DODDOD n: 39 n: 39 (55%)(55%)

ToxicityToxicity n: 17n: 17 (23(23%) (secondary AML n:1)

RelatedRelatedtoto surgerysurgery n: 2n: 2 (3%)(3%)

UnknownUnknown n:13 n:13 (18%)(18%)

�� AliveAlive (n:93)(n:93)
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Median follow up time 14 months ( 1 week – 6 years)

OS HRG CCT (n:181)

Time (months)
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EFS HRG CCT (n:181)

Time (months)
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3 y 33%
3 y 50%

EFS OS

5 y 29%
5 y 38%
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A3 VINCRISTINE       3 mg/m2/course x 3 =  9 mg/m2
IFOSFAMIDE         9 gr/m2 /course x 3 =  27 g/m2 
DACARBAZINE    1.25g/m2/course x 3 =  3.75 g/m2
ADRIAMYCIN        60 mg/m2 /course x 3 =  180 mg/m2

A5  CISPLATIN                        100 mg/m2 /course x 3 =  300 mg/m2
CYCLOPHOSPHAMID     1.5 g/m2 /course x 3 =  4.5 g/m2
VP-16                            300 mg/m2 /course x 3 =  900 mg/m2

13 cis RA 160mg/m2/d, days 1 – 14 PO, 2 weeks interval
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A3 A5 A3 A5 OP
13-cis RA
(6 months)OP A3 A5

RT - M

RT - P
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Stem-cell collection

5-7 months

HDCT+ASCTOP
n:14

Primary surgery n:14 (17%) 
Macroscopic rezidue 9
Microscopic rezidue 1
No rezidue 4
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A3 A5 A3 A5 OP
13-cis RA
(6 months)OP A3 A5

RT - M

RT - P
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Stem-cell collection

5-7 months

HDCT+ASCTOP
n:14
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A3 A5 A3 A5 OP
13-cis RA
(6 months)OP A3 A5 RT - P

HDCT+ASCT

5������5������ ##��6�"���6�"�

Delayed surgery : 29patients
Second-look surgery : 5 patients.

(n:15) without residual disease

(n:12) Macroscopic residual disease with viable tm (+)

(n:2) Macroscopic residual disease with viable tm (-)

(n:4) Microscopic residual disease with viable tm (+)

(n:1) Microscopic residual disease with viable tm (-)

OP
n:14

OP
n:34

RT to the primary tm
n:21
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A3 A5 A3 A5 OP
13-cis RA
(6 months)OP A3 A5 RT - P

HDCT+ASCT
N: 46

!/%��3�45%�!/%��3�45%�

OP
n:14

OP
n:34

RT – P
n:21
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RelapsRelapsandand refractoryrefractory diseasedisease: 40%: 40%

RefractoryRefractory diseasedisease: 15: 15

RelapsesRelapses: 18: 18
MedianMedianrelapserelapsetimetime 18.5 18.5 monthsmonths( 10 ( 10 –– 56)56)

PrimaryPrimaryrelapserelapse n: 6n: 6

OutOut of of primaryprimary relapserelapse n: 13n: 13……. . ((7 of 7 of themthemhad CNS had CNS relapsesrelapses))

UnknownUnknown n: 1n: 1

Median follow up time 12 months( 6 days – 6 years)
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�� DeathDeath(n:38)(n:38)

DODDOD n: 23 n: 23 (60%)(60%)

ToxicityToxicity n: 11 n: 11 (29%) (29%) 

UnknownUnknown n:4 n:4 (11%)(11%)

�� AliveAlive (n:32)(n:32)
Transplant related mortality (n:8, 17%)
VOD : 2
Infection - sepsis : 5
Hemorrhage : 1
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EFS HDCT+ASCT (n:82)

Time (months)
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Median follow up time 12 months( 6 days – 6 years)

OS HDCT+ASCT (n:82)

Time (months)
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EFS OS

3 y 28% 3 y 39%

5 y 16% 5 y 31%
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OS, HRG (n:263)

Time (months)
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HRG EFS (n:263)

Time (months)
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HRG, EFS

3y OS 47%
5y OS 31%

3y EFS 32%
5y EFS 24%

HRG (n:263)
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:;%�:;%� EFSEFS

�� '��'�� 
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��� �� 9+��� 9+� 3 y 33%3 y 33%

4 y 33%4 y 33%
p:0.03p:0.03
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4 y 32%4 y 32%

5 y 27%5 y 27%

EFS, HRG
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nn EFSEFS

MetastaticMetastatic diseasedisease

((stagestage4)4)
212212 3 y 26%3 y 26%

4 y 21%4 y 21%

5 y 15%5 y 15%

p:0.0001p:0.0001

LocalizedLocalized diseasedisease

((stagestage2, 3)2, 3)
4949 3 y 57%3 y 57%

4 y 57%4 y 57%

5 y 57%5 y 57%

EFS
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Stage 4 (n:212)

Stage 2, 3 (n:49)



�� AdvancedAdvancedstagestage(70%) (70%) 

�� OverallOverall responseresponsewaswassatisfactorysatisfactory

–– CCT 82%      CCT 82%      -- HDCT +ASCT 83%HDCT +ASCT 83%

�� TreatmentTreatmentresultsresultsof of localizedlocalizeddiseasediseasewaswas
satisfactorysatisfactory

�� ToxicToxic deathsdeathswerewerehighhigh in in bothbothHRGsHRGs

�� UnusualUnusualrelapsesrelapses

–– CNS CNS relapsesrelapses
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�� EFS EFS ratesratesincreasedincreased((similarsimilar toto EuropeanEuropean
resultsresults))

�� New New treatmenttreatmentstrategiesstrategiesshouldshouldbe be 
discusseddiscussedforfor metastaticmetastaticdiseasedisease

TPOG NB 2009 TPOG NB 2009 TreatmentTreatmentProtocolProtocol
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Hacettepe Üniversitesi

Dr Behçet Uz Çocuk Hastanesi

Akdeniz Üniversitesi

Uluda� Üniversitesi

Bak�rköy E� itim Ara � t�rma Hastanesi

Karadeniz Teknik Üniversitesi

� i� li Etfal E � itim Ara � t�rma Hastanesi

Gazi Üniversitesi

� stanbul Universitesi Onkoloji Enstitüsü

Ondokuz May�s Üniversitesi

Gaziantep Üniversitesi

� stanbul Universitesi T�p Fakültesi

Marmara Üniversitesi

Atatürk Üniversitesi

Ankara Üniversitesi

Cerrahpa� a Üniversitesi

Ege Üniversitesi

Tepecik E� itim Ara � t�rma Hastanesi

Ba� kent Üniversitesi

Dokuz Eylül Üniversitesi

Kocaeli Üniversitesi

Selçuk Üniversitesi Meram T�p Fakültesi

D�� kap� E� itim Ara � t�rma Hastanesi

Kartal E � itim Ara � t�rma Hastanesi

Ankara Onkoloji Hastanesi

Gülhane Askeri T�p Akademisi

Adnan Menderes Üniversitesi

Celal Bayar Üniversitesi

Bilgi Üniversitesi

Trakya Üniversitesi
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Risk Risk GroupGroup INSS INSS StageStage AgeAge ((yryr )) MYCN  MYCN  statusstatus ShimadaShimada DNA index
LowLow Risk Risk groupgroup
(LRG)(LRG)

11 00--21 21 yrsyrs anyany anyany any

2A2A--2B2B <1<1 anyany anyany any

2A2A--2B2B �� 11 ((--)) anyany any

2A2A--2B2B �� 11 amplifiedamplified FHFH any

4S4S <1<1 ((--)) FHFH > 1

IntermediateIntermediate risk risk 
groupgroup –– FHFH
(IRG (IRG –– FH)FH)

33 <1<1 ((--)) FHFH >1

33 �� 11 ((--)) FHFH any

44 <1<1 ((--)) FHFH >1

IntermediateIntermediate risk risk 
groupgroup –– UFHUFH
(IRG (IRG –– UFH)UFH)

33--44 <1<1 ((--)) FHFH 1

33--44 <1<1 ((--)) UFHUFH >1

4S4S <1<1 ((--)) UFHUFH any

4S4S <1<1 ((--)) FHFH 1

HighHigh risk risk groupgroup
(HRG)(HRG)

2A2A--2B2B �� 11 amplifiedamplified UFHUFH

33 00--21 21 yrsyrs amplifiedamplified anyany any

33 �� 11 ((--)) UFHUFH any

44 >1>1 anyany anyany any

44 <1<1 amplifiedamplified anyany any

4S4S <1<1 amplifiedamplified anyany any

The COG Risk Stratification System

FH: Favourable histo, UFH: Unfavourable histo
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Risk Risk groupgroup INSS INSS StagingStaging AgeAge, , yearyear ShimadaShimada
LRGLRG 11 0 0 –– 2121 anyany

2A 2A –– 2B2B 0 0 –– 21 21 anyany

4S4S <1 <1 FHFH

IRG IRG –– FHFH 33 0 0 –– 21 21 FHFH

33 �� 1 1 FHFH

44 <1 <1 FHFH

IRG IRG –– UFHUFH 3 3 –– 4 4 <1 <1 UFHUFH

4S4S <1 <1 UFHUFH

HRGHRG 33 �� 1 1 UFHUFH

44 > 1 > 1 anyany

LRG: Low risk group; IRG: Intermediate risk group; FH: Favourable histology, 

UFH: Unfavourable histology; HRG: High risk group
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DiagnosticDiagnosticmethodsmethods nn %%

RadiologicRadiologicfindingsfindings

+ bone + bone marrowmarrowinvolvementinvolvement

+ + HighHigh VMAVMA

5757 2222

BiopsyBiopsy 145145 5555

SurgerySurgery 5151 1919

UnknownUnknown 1010 44

TotalTotal 263263 100100
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Center n %

1 Hacettepe Üniversitesi 67 15.1

2 Dr Behçet Uz Çocuk Hastanesi 37 8.3

3 Akdeniz Üniversitesi 32 7.2

4 Uluda� Üniversitesi 29 6.5

5 Bak�rköy E� itim Ara � t�rma Hastanesi 23 5.2

6 Karadeniz Teknik Üniversitesi 20 4.5

7 � i� li Etfal E � itim Ara � t�rma Hastanesi 20 4.5

8 Gazi Üniversitesi 17 3.8

9 � stanbul Universitesi Onkoloji Enstitüsü 17 3.8

10 Ondokuz May�s Üniversitesi 16 3.6

11 Gaziantep Üniversitesi 15 3.4

12 � stanbul Universitesi T�p Fakültesi 15 3.4

13 Marmara Üniversitesi 13 2.9

14 Atatürk Üniversitesi 12 2.7

15 Ankara Üniversitesi 12 2.7

16 Cerrahpa�a Üniversitesi 12 2.7

17 Ege Üniversitesi 12 2.7

18 Tepecik E� itim Ara � t�rma Hastanesi 12 2.7

19 Ba�kent Üniversitesi 11 2.5

20 Dokuz Eylül Üniversitesi 11 2.5

21 Kocaeli Üniversitesi 9 2.0

22 Selçuk Üniversitesi Meram T�p Fakültesi 7 1.6

23 D�� kap� E� itim Ara � t�rma Hastanesi 6 1.3

24 Kartal E� itim Ara � t�rma Hastanesi 6 1.3

25 Ankara Onkoloji Hastanesi 5 1.1

26 Gülhane Askeri T�p Akademisi 3 0.7

27 Adnan Menderes Üniversitesi 2 0.4

28 Celal Bayar Üniversitesi 2 0.4

29 Bilgi Üniversitesi 1 0.2

30 Trakya Üniversitesi 1 0.2

Total 445 100

Centers


