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k Metronomik Kemoterapi

Anti-tumoral ilaglarin

« Kucuk dozlarda

* Uzun surel

* Yakin araliklarla

- |lagsiz ara vermeden kullaniimasidir
« Kanserle savasta onemli bir stratejidir

« Daha az toksik ve diren¢g sorununun
ustesinden gelen tedavi yaklasimidir




Kerbel, Folkman, Hanahan 2000

Tek merkez deneyimi , birkac¢ olgu

Celiskili sonuclar

Klinik arastirmalar artiyor

Cogunluk kuictik faz Il calismalari (n:20-40)
Faz lll ve randomize ¢alismalar var

Rekurens olmamis hastalar icin protokoller
gelistiriliyor

En iyi zamanlama ve optimum dozlar arastiriliyor
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Pediatrik arastirmalar %10-15
Calisma gruplari ve konuya 6zel toplantilar var

Fourth Metronomic and Anti-angiogenic Therapy
Meeting 2014

Second International Workshop on Metronomic and
Anti-Angiogenic Chemotherapy in Paediatric
Oncology 2010

Metronomics Global Health Initiative

Metronomik tedavi yeni bir onkolojik kavram olarak
onem kazanmaktadir




KEMOTERAPOTIK iLACLAR DIGER ILACLAR

Alkilleyici ajanlar
Siklofosfamit
Temozolomid
ifosfamit

Antimetabolitler
Metotreksat, 5-FU

Antimikrotubul ajanlar
Vinblastin
Vinorelbin
Vinkristin

Antrasiklinler
Idarubisin

Topoizomeraz inhibitorleri
Etoposid
Topotekan

Anti-VEGF ajanlar
Bevacizumab

Cox inhibitorleri
Celecoxib

mTor inhibitorleri
Sirolimus
Everolimus

Tirozin kinaz inhibitorleri

Sunitinib
Sorafenib
Imatinib
Dasatinib
Nilotinib
Diger
Fenofibrat
Fluvastatin
Retinoik asit
Talidomit
Zoledronik asit
Valproik asit



Journal of Pediatric Hematology/Oncology:
Movember 2006 - Volume 28 - Issue 11 - pp 720-728
doi: 10.1097/01 mph.D00024 3657 64056.c3

Criginal Articles

A Pilot Pharmacokinetic and Antiangiogenic Biomarker Study of
Celecoxib and Low-dose Metronomic Vinblastine or
Cyclophosphamide in Pediatric Recurrent Solid Tumors

Stempak, Diana PhD” : Gammen, Janet BSc, RN : Halton, Jacqueline MD®: Moghrabi, Albart Mo Kaoren,
Gideon MD' '; Baruchel, Syhsain MD

n:13 hasta

Celecoxib 250 mg/m2 PO
Vinblastin 1Img/m2 iV haftada 3 kez
4 hastada stabil hastalik




BEYIN TUMORLERINDE METRONOMIK TEDAVI

YUKSEK RiSKLI PEDIATRIK BEYIN TUMORLERINDE ESZAMANLI RADYOTERAPI VE
METRONOMIK TEMOZOLOMID

Sterba J,et al. Neoplasma 2002;49(2):117-20.

Temozolomid ve radyoterapi ile pilot ¢calisma
Koti prognozlu 8 cocuk hasta

170 cGy fr. Toplam 55/56 Gy radyoterapi
Birlikte temozolomid 90 mg/m2/giin 42 giin
Kemik iligi baskilanmasi 21.glin gozlendi
Sonug:

Yiiksek riskli medulloblastoma: 2 hastada erken, 1 hastada tedavi
sonunda tam yanit

3 hastada tam olmayan yanit



PEDIATRIK ONKOLOJIDE METRONOMIK TEDAVININ GELISIMI

* 4ilagh metronomik kemoterapi Tani
rejimi  Ependimom :5
 Devaml PO talidomit ve celecoxib, « HG gliom/pons gliomu: 6

alterne metronomik etoposid ve
siklofosfamid

* Relaps olmus, kiir sansi diisiik 20 .
c¢ocuk (Median tani yasi 8.5 y) * RMS:2

* Tedavinin uygulanabilirligi ve * Desmoplastik KYH tiimor:1
etkinligi arastinidi * Ewing sarkomu:1

e Meulloblastom:1
e Osteosarkom: 4

Sonug: 8/20 Hizli ilerleme, 3/20 parsiyel cevap ve 7/20 stabil hastalik
10 hastanin remisyonda kalma siireleri uzadi

%50 klinik yarar

Minimal hastalikta daha etkili

Kiaran. A feasibility trial of antiangiogenic (metronomic) chemotherapy in pediatric patients with
recurrent or progressive cancer. J Pediatr Hematol/Oncol 2005 ; 27:573-81.




Clinical Therapeutics/Volume 30, Number 7, 2008

Research Letter

Metronomic Etoposide/Cyclophosphamide/Celecoxib
Regimen Given to Children and Adolescents with Refractory
Cancer: A Preliminary Monocentric Study

Nicolas André, MD, PhD"?; Angelique Rome, MD'; Carole Coze, MD, PhD';
Laetitia Padovani, MD? Eddy Pasquier, MD?%%; Laurence Camoin, MD, PhD?; and

Jean Claude Gentet, MD'

'Service d’Oncologie Pédiatrique, Hépital pour Enfants de La Timone, Marseille, France; 2INSERM UMR-
777, CISMET (Cytosquelette et Intéaration des Signaux du Micro-Environnement Tumoral), CRO2,
Université d’Aix-Marseille, Marseille, France; 3Service de Radiothérapie, Hapital de La Timone, Marseille,
France; *Children’s Cancer Institute Australia, Pharmacoproteomics Group, Children’s Hospital, Randwick,
Australia; and *Laboratoire d’hématologie, Hapital de la Conception, Marseille, France

ABSTRACT
Background: Merronomic chemotherapy (MC} is
the administrarion of chematherapy at doses below

the maximal tolerated dose on a frequent schedule of

administration, with no prolonged drog-free breaks,

Objective: The aim of this rescarch was 1o assess the
effectiveness and tolerance of a metronomic eroposide/
cyclophosphamide/celecoxib regimen in children and
adolescents with refractory cancer,

Methods: This rerrospective, single-center study
evaluated the use of MC with etoposide 25 mg/m? . d-!
{days 1-14), cyclophosphamide 25 mg/m? - d-!
(days 15-28), and celecoxib 100 to 400 mg/d (days 1-
28),1n children with refractory, or high-risk relapsing,

2 patients, One patient with meningeal carcinomarto-
sis developed bilateral subdural hematoma for which
the role of MC could not be ruled out. Circulating
endothelial cells were elevared in 3 out of 3 patients in
whom they were quantfied and who were progressing
while under MC,

Conclusion: The MC regimen we report here was
associated with disease stabilization withour major
toxicities. This assessment of MC in children and ado-
lescents warrants further studies, (Clin Ther, 2008;
30:1336=13401 © 2008 Excerpta Medica Inc.

Key words: metronomic chemotherapy, angiogene-
sis, children, oncology, circulating endothelial cells.




. En iyi yanit 20 hafta siireyle
stabil hastalik gozlenmesidir
7/17 olgu %41

Metronomik tedavi alan refrakter kanserli cocuk ve ergenlerde (A) EFS, (B) OS (N =17) . André N. 2008



PEDIATRIK ONKOLOJIiDE METRONOMIK TEDAVININ GELISiMI

TABLE 1. Patient Characteristics and Duration of Therapy on the Four-Drug Antiangiogenic Chemotherapy Protocol

Duration of
Remission
# of Previous  Prior to Time on
Age At Therapies 4-Drug 4-Drug
First #of # of Previous With Therapy 6 Months Therapy Progression-Free
Pt. No. Diagnosis Dx (yrs) Surgeries # XRT  Chemos VP16/Cyclo (wks) on Study?  (wks) Survival (wks)
1 Glioblastoma 7 1 1 1 0 14 No 4 4
2  Ependymoma 2 1 0* 2 1 11 No 3 3
3 Optic glioma 05 2 0* 2 0 25 Yes 112 i
4  Ependymoma 0.8 1 1 2 0 48 Yes 58 58
5  Osteosarcoma/retinoblastoma 1 2 1 3 1 372 No 5 5
6  Primitive neuroectomdermal
tumor, then osteosarcoma 2 3 1 2 | 6 No 15
7  Osteosarcoma 14 3 0 1 1 61 Yes 28 28
8  Diffuse pontine glioma 14 0 1 1 0 3 No 23 23
9  Ependymoma 0.5 2 0* ot 0 5 Yes 78
10 Desmoplastic small
round cell tumor 18 1 0 1 1 6 No 13 13
11  Rhabdomyosarcoma 1 2 2 2 30 No 12 12

12 Neurofibromatosis type 1:

glioblastoma multiforme 5 2 1 1 0 31 No 3 3
13 Ewing sarcoma 8 1 2 2 2 248 No 15 15 (withdrew consent)
14 Osteosarcoma 6 1 1 2 0 29 No 2 2 (dose-limiting toxicity)
15  Spindle cell 2 2 1 2 1 36 Yes 83 83
16 Ependymoma 5 3 1 0t 0 9 Yes 9 <SP
17 Rhabdomyosarcoma 14 1 3 6 2 I8 No 9 9
18 Ependyinoma 5 3t I 0 0 41 Yes 87
19  High-grade glioma 16 1 1 1 0 46 No 9
20  Medulloblastoma 3 1 1 1 1 160 Yes 85 (AL

Kiaran. J Pediatr Hematol/Oncol 2005 ; 27:573-81




A-B Bilateral supratentoriyal gliom
C-D Tedavi bitimindeki degerlendirme
E-F Tedavi kesiminden 2 yil sonraki goriintii

Kiaran. J Pediatr Hematol/Oncol 2005 ; 27:573-81



* Daha gucli anti-anjiogenik 6zellik gosteren
fenofibrat eklendi

* Bu 5 ilachh metronomik tedavi relaps olmus ve
kiir beklenmeyen 101 hastada uygulandi

* Farkli tanilari olan 8 katman olusturuldu




COMBAT |

(Combined Oral Maintenance Biodifferentiating and Antiangiogenic Therapy)

Protokolde

var

22 Hasta alindi

Bu ¢alismada cevap hizi %32, klinik yarar %77
Tam yanit :3 Kismi yanit:4 Stabil hastalik:10 (6 aydan uzun)
2 yil EFS <%10, 2 yil OS %30

Uzun siureli klinik sonuglar kotu
Sterba et al 2004




COMBAT | PROTOKOLU

Agent Dose Route Schedule Cycle length
Celecoxib (Celebrex®) 200 mg/m?/day p.o. divided b.i.d. days 1-77

Etoposide (VePesid®, Lastet®) 25 mg/m?/day p.o.in the a.m. days 1-21 11 weeks
Temozolomide (Temodal®) 60 mg/m?/day p.o.in the a.m. days 36-77 (77 days)
Isotretinoin (Roaccutane®) 100 mg/m?/day p.o. divided b.i.d. days 1-14, 29-42,57-70

Fig. 1. Protocol COMBAT L.




COMBAT Il ve 1ll PROTOKOLLERI

e COMBAT Il ve lll : Cok merkezli klinik ¢alisma
* Protokole yeni ilaglar katildi
e COMBAT I

-Fenofibrat (peroksizom proliferator reseptor a- agonisti)
ve vitamin D

e COMBAT Il
-Anti-VEGF antikoru bevacizumab
* Relaps olmus yiiksek riskli hastalar:
Beyin tlimorleri,noroblastoma, sarkomlar
 Toplam 81 hasta (Cek Cumhuriyeti, Fransa ve Slovakya)




COMBAT PROTOKOLLERI

AMent Dose Route Schedude Cycle length
Cetecodb (Celebeax®) 200 mg/nv/day po. dwided bid, days 1-77

Eloposide (VePesid®, Lastet”) 25 mg/miday p.o.inthe am. days 1-21 11 weeks
Temozolomide (Temodar®) 60 mg/m/day po Inthe am days 36-77 177 days)

Botretingin (Rosccutane®) 100 mg/m/day po. dvided bid. days 1-14, 29-42, 57-70

ig. 1. Protocol COMBAT 1,

COMBAT Il year 1

Celecoxib p.o. 400 mg/m2/day [ i
Day 1-78

Etoposide p.o. 25 mg/m2/day [ ]
Day 1-35

Temozolomide p.o. 30 mg/mZ/day { ]
Day 36-77

Fenofibrate p.o. 100 mg/mZ/day [ ]
Day 1-78

Cholecalciferol 300 kU/m?/day
Day1 i " I 4

I
Vitamin D3 (Vigantol) 1,500 U/m?/day . = ' !
Day 1-78 1T 8 15 22 29 36

I I I } | |
I T 1 T I U

43 50 57 64 1 78

COMBAT cycles should be given at 1-day intervals only, or on
hematological recovery to absolute neutrophil count (ANC) 20.75
x 10%/1; platelets =75 x 10%1, but no longer than after 1 week.

COMBAT lIS year 1

Celecoxib p.o. 400 mg/m?/day C ]

Day1-78
R Vo R

Cyclophosphamide p.o. 30 mg/m?/day | ]

Vinorelbine p.o. 60 mg/m2/day
Day1,8,15,29,36,43,57,64,

Day1-77

Cis-retinoic acid p.o. 100 mg/m?/day [ ] — —

Day 1-14,29-42,57-70

Fenofibrate p.o. 100 mg/m2/day [ i
Day 1-78

Cholecalciferol 300 kU/m?/day ﬁ

N b o e T — 4 ——
tamin D3 (Vigantol) 1,500 a

ol Y1 8 15 22 29 36 43 50 57 64 7178

COMBAT cycles should be given at 1-day intervals only, or on
hematological recovery to absolute neutrophil count (ANC) =0.75
x 10%/1; platelets =75 x 10%/1, but no longer than after 1 week.

COMBAT Il year 2

Celecoxib p.o. 400 ma/m?/day [ ]
Day1-78

Cyclophosphamide p.o. 30 mg/m?/day | |
Day 1-77

Roaccutane p.o. 100 mg/m?/day
Day 1-14, 29-42,57-70

— .3 3

Fenofibrate p.o. 100 ma/m2/day | |

Day 1-78

Cholecalciferol 300 kU/m?/day ﬂ

yoidh oz F—H————————+—+
‘[I,I;:,Tlr;g 3 {Vigantol) 1,500 Lym/day 1 8 15 22 29 36 43 50 57 64 178




COMBAT Ill year 1

Celecoxib p.o. 400 mg/m2/day [

Day 1-78
Etoposide p.o. 25 mg/m?2/day I |
Day 1-35
Temozolomide p.o. 30 mg/m2/day [ |
Day 36-77
Fenofibrate p.o. 100 mg/m2/day [ |
Day 1-78
Cholecalciferol p.o. 300 kU/m2/day ﬂ
Day 1
Vitamin D3 (Vigantol) p.o. 1,500 U/m?/day
Day 1-78
Avastin i.v. 10 mg/kg every 14 days * ; * ¥ * ;
| | | | | |

I T 1 T 1 T 1 1 1 1 T 1
1 8 15 22 29 36 43 50 57 64 71 78




Zapletalova D. Oncology 2012;82:249-60

Clinical Study
0 g , Oncology 2012:82:240-260 Recatved: November 11, 2011
DO 10.1159/000336483 Accopted after revtaion: January 3 2012

Pubiinhed online: Apeti 242012

Metronomic Chemotherapy with the
COMBAT Regimen in Advanced Pediatric
Malignancies: A Multicenter Experience

D. Zapletalova®* N.André™' L Deak? M.Kyr* V.Bajcova® P.Mudry* L.Dubska"!
R.Demlova®! Z Pavelka® K.Zitterbart* J Skotakova® K. Husek® A.Martincekova®*

P.Mazanek® T.Kepak* M.Doubek®* L. Kutnikova*

Departments of *Pediatric Oncology, "Pediatric Radiology, Patholo

Table 4. Patient response to metronomic chemotherapy

University Hospital Brno, School of Medicine, and *Central Europear|

and 'Masaryk Memorial Cancer Institute, Brno, Czech Republicc Doy Diagnostic group n Median Events
Hospital Kodice, Kodice, Slovak Republic; "Metronomics Global Heal .
et Oncologie Pédiatrique, Hopital pour Enfants de La Timone AP-HN survwal deaths
Pharmacology, Masaryk University Brno, School of Medicine, Brma, ( months n (%)
EN MBL 13 40.8 9 (69)
Neuroblastoma 11 21.7 10 (91)
Other embryonal,
non-sarcomatous 9 30.7 8 (88)
76 hasta katildi HG Sarcoma 17 352 13 (76)
Other 18 l60.9 11 (61)
LG 9 s 1(11)




DG group EN HG LG

DG group EN HG LG

n (uncensored) 33 (27) 35(28) 9(5)
2-year PFS 12.7% 165% 66.7%
Median 74 5.2 538

n (uncensored) 33(27) 35(24) 9(1)
2-year OS 30.3% 439% 88.9%
Median 119 230 -

Comparison EN vs. HG only: p = 0.396.

Comparison EN vs. HG only: p = 0.339.
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1.0 7 — No COMBAT

0.9 1 — COMBAT
0.8 -

0.7
0.6
0.5
0.4
0.3
0.2
0.1
0 | | |
0 12 24 36
OS (months)

Cumulative survival

| COMBAT(n:18) | DIGER(MTD)(n:30) |p

Progresyon zamani (Ortanca)  18.1 ay 11.7 ay 0.015
Genel yasam (Ortanca) 15.4ay 3.9 ay 0.001



e COMBAT Il ve lll daha ustlin

e Metronomik tedavinin MTD’a gore daha fazla
sagkalim gozlendi




Pediatr Blood Cancer 2014:61:636-642

A Phase Il Trial of a Multi-Agent Oral Antiangiogenic (Metronomic) Regimen in
Children With Recurrent or Progressive Cancer

Nathan J. Robison, mp,'*" Federico Campigotto, wms,” Susan N. Chi, mp,'? Peter E. Manley, mp, 2

Christopher D. Turner, mp,'* Mary Ann Zimmerman, &N, msn,''? Christine A. Chordas, rN, msN, '
Annette M. Werger, rN, msn,'? Jeffrey C. Allen, mp,* Stewart Goldman, mp,” Joshua B. Rubin, mp, pho,°
Michael S. Isakoff, mp,” Wilbur ). Pan, mp, pho,® Ziad A. Khatib, mp,” Melanie A. Comito, mp,'® Anne E. Bendel, mp,""
Jay B. Pietrantonio, gs,"2T Laura Kondrat, N, msn, " Shannon M. Hubbs, ga,"?" Donna S. Neuberg, se,>

and Mark W. Kieran, mp, pPhD

1,24

Background. Preclinical models show that an antiangiogenic
regimen at low-dose daily (metronomic) dosing may be effective
against chemotherapy-resistant tumors. We undertook a prospective,
open-label, single-arm, multi-institutional phase Il study to evaluate
the efficacy of a “5-drug” oral regimen in children with recurrent or
progressive cancer. Procedure. Patients <21 years old with recurrent
or progressive tumors were eligible. Treatment consisted of
continuous oral celecoxib, thalidomide, and fenofibrate, with
alternating 21-day cycles of low-dose cyclophosphamide and
etoposide. Primary endpoint was to assess, within eight disease
strata, activity of the 5-drug regimen over 27 weeks. Blood and urine
angiogenesis markers were assessed. Results. One hundred one
patients were enrolled; 97 began treatment. Median age was 10 years
: :

101 . 21 c\e A7 (40070 L ] InH cieat

primitive neuroectodermal tumor (PNET, 8), leukemia (4), neuro-
blastoma (3), and miscellaneous tumors (18). Treatment was
generally well tolerated; most common toxicities were hematologic.
Twenty-four (25%) patients completed 27 weeks therapy without
progression, including HGG: 1 (5%), ependymoma: 7 (37%), LGG: 7
(58%), medulloblastoma/PNET: 1, neuroblastoma: 1, and miscella-
neous tumors: 7 (39%). Best response was complete response (one
patient with medulloblastoma), partial response (12), stable disease
(36), progressive disease (47), and inevaluable (1). Baseline serum
thrombospondin levels were significantly higher in patients success-
fully completing therapy than in those who progressed (P=0.009).
Conclusion. The 5-drug regimen was well tolerated. Clinical activity
was demonstrated in some but not all tumor strata. Pediatric Blood

= 201 4.1 .26 L4 012 Tl Anule Docioig Dlccd O

Genis bir seri, n:97




e Median 10y (191 giin—-21 )
 E/K:50/47
Hastalik gruplari
* Losemi 4
 Kemik tiimoru 12
* Noroblastoma3
* Yiksek glioma2l
* Dislik dereceli gliomal2
e Ependimom1l9
* Medulloblastom/PNETS8
e (Cesitli tumors18
CNS 9/ Non-CNS9

Olgularin %25’i 27 hf.lik
tedaviyi timorde ilerleme
olmadan tamamladi

HGG: 1 (%5),
Ependimom: 7 (%37)
LGG: 7 (%58)
Medulloblastom/PNET: 1
NBL: 1

Cesitli tiimorler: 7 (%37)
CR:1 (Medulloblastom)
PR:12

SD:36

PD:47



Faz Il Tedavi protokoli

5-Drug Oral Regimen: Dosing Schedule

Medication Daosing schedule
Continnouns
Thalidemide Start at 3 mg'ke {rounded to nearest 30 mg) daily

Increase dose weekly by 50 mg as tolerated to 24 meg'ke (max 1.000 mg) daily
Celecoxib <20 kg 100 mg twice daily
20-50kg: 200 mg twice daily
=50 kg: 400 mg twice daily
Fencfitrate Qn |:|:Lg'r:|12 (max 200 mg) daily
Alternating 21 day cycles
Etoposide 30 mg'm: daily for 21 days
Crclophosphamide 2.3 mg'kg (max 100 mg) daily for 21 days

Patients with history of significant myelosuppression with prior therapy initiated etoposide at 35 mg/m” day and escalated to 50 mg/m” as
tolerated.




Bes ilagli Metronomik Tedavi ve Yanit

Clinical Outcomes by Disease Strata

Best response

Stratum N CER PR 5D PD NE Completed 27 weeks therapy
High grade glioma 21— 1 7 13 — 1{5%)
Ependymoma v — 2 W7 — T(37%)
Low grade glioma 2 — 4 5 3 — T (38%)
Bone tumoers 12 — — 1 10 1 —
Medulleblastoma PWNET @1 1 5 — 1(13%)
Leukemia 4 — — 1 3 — —
Neuroblastoma i — — 2 1 — 1(33%)
Miscellanecus 2 — 4 9 5 — T (39%)
Miscellaneous CNS Tumors 9 — 3 5 1 — 5(56%)
Miscellaneous non-CNS twmors ¢ — 1 4 4 — 2{22%)

CNS, central nervous system; CE,_ complete response; PR, partial response; 8D, stable disease; PD, progressive disease; NE, not evaluable.
One patient with anaplastic glioneuronal tumor (miscellaneous CNS tumors strata) and best response SD sustained a CR during continuation
therapy.

Robison NJ. Pediatr Blood Cancer 2014;61(4):636-42.




Pediatr Blood Cancer 2012;59:511-517

Antiangiogenic Metronomic Therapy for Children With Recurrent Embryonal
Brain Tumors

Andreas Peyrl, mp," Monika Chocholous, mp,' Mark W. Kieran, mp, php,” Amedeo A. Azizi, mp,’
Christina Prucker, mp,' Thomas Czech, mp,* Karin Dieckmann, mp,* Maria-Theresa Schmook, mp,”
Christine Haberler, mp,® Ulrike Leiss, pho,’ and Irene Slavc, mp'*

Background. Median survival time of recurrent embryonal brain
tumors is short regardless of salvage chemotherapy used. An evolv-
ing alternative approach to conventional chemotherapy is to target
neovascularization by interfering with tumor angiogenesis at vari-
ous levels. Procedure. From November 2006 to December 2010,
16 patients (median age: 9 years) with recurrent (9 first, 7 multiple)
embryonal brain tumors were treated with an antiangiogenic multi-
drug combination regimen (bevacizumab, thalidomide, celecoxib,
fenofibrate, etoposide, and cyclophophamide) and additional intra-
ventricular therapy (etoposide and liposomal cytarabine). Results.
At a median of 33 months, 10/16 patients are alive. 4/4 patients
with CNS primitive neuroectodermal tumors (CNS PNET) and 1/7
pal[' Windows Live Photo G';”E'@f pstoma (MB) .died 01'.lur.m)_r progressfion d_ur—

23 months, the remaining five patients with MB are alive for 12, 33,
33, 37, and 58 months. For the seven patients with MB, both overall
survival (OS) and event free survival (EFS) after 6 months was 100%,
after 12 months 85.7 + 13%, and after 24 months 68.6 + 19%. In
contrast, for patients with CNS PNET, both OS and EFS after
6 months was 75.0 + 22% and 0.0% and all patients had died by
12 months. Low-dose oral etoposide and cyclophosphamide was
reduced after a median of 2 months and discontinued after a medi-
an of 11 months. Toxicities were manageable and therapy was
generally well tolerated. Conclusion. Our results suggest that the
chosen antiangiogenic drug combination is particularly beneficial
for patients with MB and warrants further investigation.  Pediatr
Blood Cancer 2012;59:511-517. ® 2011 Wiley Periodicals, Inc.

Niks medulloblastom ve PNET tanili 16 hasta
(1.relaps:9, 2-3.relaps:7 hasta)

Bevacizumab, talidomit,celecoxib,fenofibrat,
metronomik etoposid, siklofosfamid ve 2 haftada bir
intraventrikiiler etoposid ve liposomal sitarabin
Sonuglar 33.ayda 10/16 hayatta

Bu kotii prognozlu grupta 2 yil EFS, 3 yil OS goézlendi




Niiks embriyonal beyin tiimorlerinde antianjiogenik metronomik tedavi sonuglari

A: OS 6 ay %93, 12 ay % 68 ve 24 ay % 58
B: EFS 6 ay %68, 12 ay % 62 ve 24 ay % 53
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BEYIN TUMORLERINDE METRONOMIK TEDAVI

COCUKLUK CAGINDA NUKS BEYIN TUMORLERINDE METRONOMIK ORAL
TOPOTECAN — FAZ Il CALISMA
Minturn JE,et al. Pediatr Blood Cancer 2011;56(1):39-44. doi: 10.1002/pbc.22690.

Direncli, niiks,ilerleyici hastalik olan primer SSS tiimoérleri

< 21y (Median 9y), n:31 hasta

Hastalar:

Ependimom (n =4),

Yiiksek dereceli glioma (n = 6)

Beyin sapi gliomu (n= 13)

PNET (n = 8)

Oral topotekan 0.8 mg/m2/giin Her 28 giinde bir 21 giin devamli
Sonug¢ ve yorum

Degerlendirilen hasta sayisi :26

PNET tanili 2 hastada objektif cevap (+) 7 ve 9.5 yilda remisyonda yasiyorlar
Dort hastada stabil hastalik (median 4.6 ay)

Oral topotekan giivenli ve PNET’li 2 hastada sagkalima katkisi gozlendi




Metronomik oral topotekan ile tam yanit

T1 agirhkh MR

A-B: Tedavi oncesinde sol serebellar
kitle ve leptomeningeal yayillim

C-D: 15 kiir topotekan alan hastada 6
yil sonraki goriintiileme




Haftalik Vinblastin ile Tedavi Yaniti

Eric Bouffet et al. JCO 2012;30:1358-1363

(A-C) Kismi yanit (D-F) Stabil hastalik ve gerileme ve gerileme

©2012 by American Society of Clinical Oncology
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NF1 OLAN VE OLMAYAN HASTALARDA PFS (NF1; P =.04).
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Cancer Medicine

SHORT REPORT

Can metronomic maintenance with weekly vinblastine
prevent early relapse/progression after bevacizumab-
irinotecan in children with low-grade glioma?

Marie Amélie Heng’, Laetitia Padovani?, Philippe D{)ry—Lautrecg, Jean Claude Gentet!, Arnaud
Verschuur'4, Eddy Pasquier®®, Dominique Figarella-Branger>%, Didier Scavarda’ & Nicolas André'-4>

%ervice d'hématologie et Oncologie Pédiatrique, Centre Hospitalo-Universitaire Timone Enfants, AP-HIM, Marseille, France
*Service de Radiothérapie, Centre Hospitalo-Universitaire Timone Enfants, AP-HM, Marseille, France

*%ervice de Radiologie, Centre Hospitalo-Universitaire Timone Enfants, AP-HM, Marseille, France

4pjetronomics Global Health Initiative, Marseille, France

5aix-Marseille Université, INSERM, CROZ UMR_S 911, Marseille 13385, France

S%ervice d Anatomopathologie, Centre Hospitalo-Universitaire Timone Enfants, AP-HM, Marseille, France

TService Meurochirurgie Pédiatrique, Centre Hospitalo-Universitaire Timone Enfants, AF-HM, Marseille, France




* Afrika’da yapilan ilk pilot calismada
metronomik kemoterapi sorgulandi

* Dusuk gelir dlizeyindeki lilkelerde kanser
tedavisi yetersiz

e Sagkalim ve prognoz cok kotuiduir

 Tahminen yillik yeni tanili hasta sayisi
200,000 cocuk olup %25’i sag kalmaktadir




METRO-MALI-01 METRONOMIK REJiMi

000 -’:.: OO0 g: OO0 * * * ﬂ % * Cycle n°1

W1 W2 W3 W4 W5 W6 w7

l l Following

e el O

WO W10 WIl  WI2 WI3  Wld WIS

©  Cyclophophamide 25Smg/m2/day PO for 3 weeks

G Methotrexate 15mg/m? 2X/week PO for3 weeks

l Vincristine (1.5 mg/m? ) Maximal dose 2mg

Nefroblastom 5 Retinoblastom 6 Norolastom 1
Eniyi yanitSD: 3/12

Children Treated With Metronomic Chemotherapy in a Low-income Country: METRO-MALI-01.
Fousseyni, J Pediatr Hematol/Oncol 2011;33:31-4




Metro-Mali-02

-Metro-Mali-02
(French-African Group of Paediatric Oncology)
Faz 2 calisma

Gunluk dusuk doz siklofosfamit , valproik asid,
haftalik vinkristin, ve haftada iki kez
metotreksat kombinasyonu

Niiks veya direncli pediatrik solid tiumorler
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By G Metronomik Tedavi Klinik Arastirmalan
ety edcuns Clinical Trials.gov (ABD)—03.05.2016 (n:152)
Condion: Sarcoes
M, D G Eriskin Cocuk ve ergen
o e [ 3 Niame Ca39 = - S T
—r |+ SkeerGatd * Nuks/direncli solid tiimorler,
= '+ Beyintumérleri:12 .
et SSStm: 7
| o | Ca: o
oo * Noroblastom:5
'+ Pankreas Ca:7
T b P * QOsteosarkom:2
'+ NET:S
* Yumugak doku sarkomlar:d
C+ Multiple miyelom:4
'+ Bag-boyun:4
*  Prostat:é
s+ Jinekolojik:3
+  Melanom:3

Adrenokortikal Ca, Anjiosarkom, RCC,HCC,
Pelc'ﬂl, Gastrik Ca, Losemi/MDS, Lenfoma: Birer
caligma



KEMOTERAPOTIK iLACLAR

Alkilleyici ajanlar
Siklofosfamit
Temozolomid
ifosfamit

Antimetabolitler
Metotreksat, 5-FU

Antimikrotiibiil ajanlar
Vinblastin
Vinorelbin
Vinkristin

Antrasiklinler
Idarubisin

Topoizomeraz inhibitorleri
Etoposid
Topotekan

DIGER ILACLAR

Anti-VEGF ajanlar
Bevacizumab

Cox inhibitorleri
Celecoxib

mTor inhibitorleri
Sirolimus
Everolimus

Tirozin kinaz inhibitorleri
Sunitinib
Sorafenib
Imatinib
Dasatinib
Nilotinib

Diger
Fenofibrat
Fluvastatin
Retinoik asit
Talidomit
Zoledronik asit



Vinorelbin, siklofosfamid, capecitabin, metotreksat ve
bevacizumab meme karsinomunda uimit verici

Vinorelbin, siklofosfamid, etoposid and metotreksat
prostat karsinomunda ve kiicuk huicreli disi akciger
karsinomlarinda etkili

Capecitabine tbevacizumab gastrik, kolorektal and
hepatoseliiler karsinomda etkili

Siklofosfamit ve bevacizumab over kanserinde
onerildi

Gemcitabine, capecitabine, sorafenib,everolimus RCC
Temozolomid ve bevacizumab GBM

Pazopanib

PROPRANOLOL




* Yeni yaklasimlar:

-Standart protokollerdeki yuksek doz
kemoterapi ile baslayip ilaglari diisiik dozda
idame etmek

-Metronomik yaklasimi hedeflenmis tedavilerle
uygulamak

* Bireysellestirilmis dusuk doz




PEDIATRIK ARASTIRMA

1 studies foend for  mefronomec padaine
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+ Show Dispiay Opsions

T Doankad O SuscrbenASS

T Include only cpen studes. T Exciude studes wilt Unirosn sizis

Rank Saws  Swmdy
1  Recwiing Metronomic Thesapy for Pediatric Patieats With Sofid Tumors at High Risk of Recurmeace

Coadition: Soid Tumor

Intervestioss: Drag Bevarzumal: Drug Ciclochosphamde: Dnag Valroe And. Drnug Temsroims
2 Acie ot LowDose Chemotherapy Verses Best Sauppostive Care in Progressive Pediatric Mafignancies

Intervestion: Oruy Low dose chemoferapy
3 Recwiting Phase [ Dese Escalation Study of Topotecan and Pazoganib in Children With RecurrentiRefractory Solid 20d CNS

Tamows

Conditicns: Soid Tumers Cenirz Nerous System Tumors

Intervestion: Druy Topotscan and Pazcpand
4  Recuiting AntiAngiogesic Therapy Post Transpiant (ASCR} for Padiatric Solid Tumers

Conditices: Giomz. Newmechdemd Tumors Prmitve. Wims Tumor  Rhabdomyosarome.
Sazoma. g Jsecsemoma. Retnotiasioma
Interveatices: Drag Metronome Cycloghosphamde. Drug Thaidomide

10

Completed
Has Resuits

Completed
Has Results

Not yut
recruiting

Active, oot
rotrelt

Recrating

Etoposide, Cyclophosphamide, Thalidomide, Cefecanib, and Fenofibrate in Relapsed of Progressive Canost
Conditions: Cenval Nervous System Tumor, Pedame. Leckema, Lymghoma  Newblastoma,
Sanoma, Unspecdied Chvidhood Sciid Temer. Protocol Specéic

Interventions: Drog: celecab. Drug: cycophosphasids: Druy etopsside; Drug femafrate,
Drag thasiomde

Sirafimus in Combisation With Metronomic Chamotherapy in Chidren With Recurrant sedioc Refractory Sofid sod
CNS Tumors
Condition: Cancee
Intervestions: Drug: Srohemus  Orug Celecand Orug Etopossds; Drug Cytloghosphamde

A Phase Il Susdy of Peyylated laterleton Atla 2b (PEG dstron{Trademark]| in Children With [i#luse Pontine Glomas
Coadition; Diffuse tnesc Pootne Glosa
Intorvemtions:  Procadure: aduvart therapy.  Biologcal: pegyated miadaron afa

Dosa-Finding of Propeanciol in Combinetion Wit Mettonomic Fixed Oral Cyclophospbamide Based oa Bivariate
Efficacy toletability Outcome in Patients With Locally Advanced ce Metastatic Angiosarcoma: A Collabocstive and
Innovative Phase LI Sequential Trist by the French Sorcoma Group (GSFIGETO)
Coadition: Angrosarcoma
Iservention: Drag PROPRANOLCL

Aflac ST0501 CHOANOME - Siwolimus & Sold Tumors
Conditions: Ewng's Samoma, Cstecsacoma, Astecyoma. Afypeal TeraodRhabdod Tumeoe
Ependymoms; Garm Coll Tumer, Gioms. Medulcblisioma. Rbabdod Tumor,
Reinoblastoma, Clear Col Sacoma,  Resal Celf Carcmoma. Wimy Tumex
Hepatoblastoma, Newcblastoma, Rhabdomyosarcoms
Mtervention: Drug srokmus

Prospective Cinical Trial Evaluatisg Metronamic Chensotherapy s Patients With High.grade, Opesabe, Noo-
metastatic Osteosarcoma of the Extremity

Coadition: Hgh Grade Ostecsarcoma

1

Multimodal Molecular Targeted Therapy to Treat Relapsed or Refractory High-sisk Neuroblastoma
Condition: Neurodizsioma Recuvent
Interveations: Druy: Dasatnd; Orug Rapamycr; Orug: Innctecan; Orug: Temozclomde




Niiks riski yliksek solid timorlerde metronomik tedavi

NCT02446431
Baslangic: 28 Nisan 2015 42 gunlﬁk dangﬁ X 10 kur (420

Hasta alimi stirGyor

o Amaci:Niiksii 6nlemek | 8Un)

* 12 ay-31yas ;-ng:'I?ecrizumab:IV, 10mg/kg 1. ve

* Tan: RM:' Ei 2-Siklofosfamit:PO, 25mg/m2 1-
osteosarkom, Ewing 14. glinler (Maksimum

sarkomu, diger yumusak 50mg/doz)

doku sarkomlari 3-Valproik asit:PO,5mg/kg

* Tek kol (TID)22-35.giin
*  Metronomic Therapy for Pediatric Patients . .
With Solid Tumors at High Risk of 4-TemS|ro||mus:IV,25mg/m2, 22.

Recurrence : A multi-Institutional study ve Zg.gu nler

Condition Intervention Phase

Sokd Tumor Drug Bevacizumab Phase 0
Drug: Cyclophosphamide
Drug: Valproic Acid
Drug: Temsiroimus




Pediatrik ilerleyici kanserlerde duslik doz KT ile

iyi destek bakimin karsilastiriimasi
NCT01858571 Hindistan

* Destek bakim ile * Progresyon olana kadar
metronomik KT kullanihir
karsilastiriimasi

* Faz3

e Cift kor plasebo kontrolli

e 5-18 yas

* En aziki kez +  Low Dose Chemotherapy Versus Best
yinelemisekstra kraniyal mf;;;'r“'g Care in Progressive Pediatric
solid tumorler

Condition Intervention Phase

Malignant Childhood Neoplasm Drug: Low dose chemotherapy Phase 3




Experimental: Low dose chemotherapy

Alternating cycles of Cycle A and B (Each cycle includes 3 weeks of drug
administration) with each drug rounded off to the nearest tablet/capsule size.

Cycle A

+ Daily oral Thalidomide (at 3mglkg)

+ Daily oral Celecoxib (100 mg BID for patients < 20 kg, 200 mg BID for
patients 20-50 kg, and 400 mg BID for patients = 50 kg)

+ Daily oral Etoposide (50 mg/m2/d)
Cycle B

+ Daily oral Thalidomide (at 3mglkg)

+ Daily oral Celecoxib (100 mg BID for patients < 20 kg, 200 mg BID for
patients 20-50 kg, and 400 mg BID for patients = 50 kg)

+ Daily oral Cyclophosphamide (2.5 mg/kg/d to @ maximum of 100 mg/d) every
21days

Assigned Interventions

Drug: Low dose chemotherapy

Metronomic chemotherapy schedule : Alternating cycles of Cycle A and B (Each cycle includes 3 weeks of drug
administration) with each drug rounded off to the nearest tablet/capsule size.

Cycle A

+ Daily oral Thalidomide (at 3mgfkg)

+ Daily oral Celecoxib (100 mg BID for patients < 20 kg, 200 mg BID for patients 20-50 kg, and 400 mg BID for
patients > 50 kg)

» Daily oral Etoposide (50 mg/m2/d)
Cycle B

» Daily oral Thalidomide (at 3mgfkg)

+ Daily oral Celecoxib (100 mg BID for patients < 20 kg, 200 mg BID for patients 20-50 kg, and 400 mg BID for
patients > 50 kg)

+ Daily oral Cyclophosphamide (2.5 mg/kg/d to a maximum of 100 mg/d) every 21 days
Other Name: *Thalidomide +Celecoxib *Etoposide *Cyclophosphamide

Placebo Comparator: Best supportive care

Placebo: Alternating cycles of Cycle A and B (Each cycle includes 3 weeks of
drug administration)

+ Capsules of same size and color as used in metronomic therapy Best
supportive care

+ Management of pain as per WHO standard for pain management

Drug: Low dose chemotherapy

Metronomic chemotherapy schedule : Alternating cycles of Cycle A and B (Each cycle includes 3 weeks of drug
administration) with each drug rounded off to the nearest tablet/capsule size.

Cycle A

+ Daily oral Thalidomide (at 3mgfkg)

+ Daily oral Celecoxib (100 mg BID for patients < 20 kg, 200 mg BID for patients 20-50 kg, and 400 mg BID for
patients > 50 kg)

+ Daily oral Etoposide (50 mg/m2/d)
Cycle B

+ Daily oral Thalidomide (at 3mglkg)

+ Daily oral Celecoxib (100 mg BID for patients < 20 kg, 200 mg BID for patients 20-50 kg, and 400 mg BID for
patients = 50 kg)

+ Daily oral Cyclophosphamide (2.5 mglkg/d to a maximum of 100 mg/d) every 21 days
Other Name: *Thalidomide +Celecoxib «Etoposide «Cyclophosphamide




Niiks ve direncli solid timorlerde Topotekan ve Pazopanib doz

calismasi (TOPAZ)
NCT02303028

Baslangig: 25 Kasim 2014 42 hasta alinmasi planlaniyor
Hasta alimi stirtiyor

Faz1
Solid timorler

2-21 yas

Phase | Dose Escalation Study of Topotecan and Pazopanib in Children With
Recurrent/Refractory Solid and CNS Tumours (TOPAZ)




Pediatrik solid tiimorlerde transplantasyon sonrasinda
anti-anjiogenik tedavi

NCT 01661400
Baslangi: 30 Haziran 2012 ABD * Siklofosfamit PO,
* 6ay-21vyas 2.5mg/kg/glin <40 kg
e SSS tm, Wilms >40kg 100mg/giin
tumori, sarkomlar * Talidomit 3mg/kg/giin

Anti-Angiogenic Therapy Post
Transplant (ASCR) for Pediatric Solid * Tra nSp|antaSVOn sonrasli

Tumors 30.glinde baglanir, en az 86
gun devam edilir




Niiks veya ilerleyici kanserde etoposid, siklofosfamit,

talidomid, celecoxib ve fenofibrat
NCT00357500

Baslangi¢: 26 Haziran 2006
Calisma bitti

Faz Il
<21 yas
27 Hafta tedavi

Robison et al Pediatr Blood Cancer 2014

Etoposide, Cyclophosphamide,
Thalidomide, Celecoxib, and Fenofibrate
in Relapsed or Progressive Cancer

Condition

Central Nervous System Tumor, Pediatric

Leukemia

Lymphoma

Neuroblastoma

Sarcoma

Unspecified Childhood Sclid Tumer, Protocol Specific

Intervention Phase

Drug: celecoxib Phase 2
Drug: cyclophesphamide

Drug;: etoposide

Drug: fenofibrate

Drug: thalidomide




Talidomit PO, 3mg/kg/gilin haftalik doz artimi ile
1000mg’a ulas 1-9.haftalar

Celecoxib PO, 2xgiin, <20kg 100mg, 20-50 kg
200mg,>50 kg 400mg

1-9.haftalar

Fenofibrat PO, 90 mg/m2 (Maksimum 200mg) 1-
9.haftalar

Etoposid PO, 50mg/m2/giin 1-3. ve, 7-9.haftalar

Siklofosfamit PO, 2.5 mg/kg/giin 4-6.haftalar
(maksimum 100mg)

Her 9 haftada bir, en az 3 kez tekrarlanir




Cocuklarda niiks ve refrakter solid timorlerde sirolimus ile
metronomik kemoterapinin kombinasyonu NCT02574728

Baslangi¢: 2 Ekim 2015

Faz Il

Direncli veya niiks tiumorler
(SSS, NBL,sarkomlar,Wilms
timorii)

12 ay-30 yas

Sirolimus in Combination With
Metronomic Chemotherapy in Children
With Recurrent and/or Refractory Solid
and CNS Tumors

Sirolimus PO, 2mg/kg/giin
(serum konsantrasyonu 10-
15 ng/ml)

Celecoxib PO,100mg
2xgun

Her 6 hh 1 kiir
(16 kiir, 2 yila kadar)

Etoposid PO, 50mg/m2
(Maksimum 100 mg)

Siklofosfamit 2.5
mg/kg(Maksimum 100 mg

Her kiiriin ilk 3 haftasi
(16 kiir, 2 yila kadar)




Diffiiz pons gliomlu ¢ocuklarda peg. interferon alfa 2b ile

faz Il calismasi
NCTO00036569

Baslangi¢: 10 Mayis 2002

Faz Il

Hasta sayisi 32
<21 vyas

Pons gliomlari

A Phase Il Study of Pegylated Interferon Alfa 2b
(PEG-Intron®) in Children With Diffuse Pontine
Gliomas

* Interferon-alfa SC,

0.3 mg/kg haftada 1
4 hf

* (Radyoterapi bitiminden

2-10 hafta sonra baslanir
baslanip devam edilir)

e ilerleyici hastalik olana
kadar




lleri evreli veya metastatik anjiosarkomda metronomik
kemoterapi ve propranolol kombinasyonu
(GSF/GETO) (PROPAN)
NCT02732678

Baslangi¢: 29 Mart 2016
Hasta alimi baslamadi

>15 yas
Anjiosarkom

Faz |, Faz Il

Dose-Finding of Propranolol in Combination
With Metronomic Fixed Oral
Cyclophosphamide Based on Bivariate
Efficacy-tolerability Outcome in Patients With

Locally Advanced or Metastatic Angiosarcoma:

A Collaborative and Innovative Phase I-Il
Sequential Trial by the French Sarcoma Group
(GSF/GETO) (PROPAN)

Propranolol 80 mg/giin
120 mg/giin
160 mg/giin




Solid tiimorlerde sirolimus Aflac ST0901 CHOANOME
NCT01331135

Baslangi¢: 6 Nisan 2011

Tani
Ewing sarkomu, Osteosarkom
Astrositom, ATRT, Ependimom
Glioma, Medulloblastom
Germ hiicreli tm
. Rabdomiyosarkom, Rabdoid tiimor
Retinoblastom
CCSK, Renal hiicreli karsinom, Wilms tiimori
Hepatoblastom, Noroblastom

Faz1

Experimental siralimus freatment

Dose escalation of sirolimus with starting dose af 1 mg/m2 and increasing to a possible 3
my/m2.

* Hasta sayisi 24
e <30y

e Oral sirolimus 1Img/m2dozundan
baslayarak 3 mg/m?’ye cikilir

e 42 giin kullanilir

 Aflac ST0901 CHOANOME - Sirolimus in
Solid Tumors (Aflac ST0901)

Drug: sirlimus

daily administrafion of siralimus In oral form starting at a dose of 1 mg/m2 and increasing to a possible 3
mgimZ.




Non-metastatik ekstremite osteosarkomlarinda metronomik tedavi
NCT02273583

*  Preop kemoterapi MAP 10 hf
MAP:(Yiiksek doz Mtx-ADR-Cisplatin)

Baslangi¢: 7 Temmuz 2014 e Cerrahi

<30 yas * Randomizasyon
* Deneysel kol:

Hasta sayisi:738 MAP 31 hf

Faz 2 idame diisiik doz oral CYC ve MTX 73 hf. devamli
*  Kontrol grubu:

Beklenen sonug 5 yil EFS MAP 31 hf

Prospective Clinical Trial Evaluating Metronomic Chemotherapy in Patients With High-
grade, Operable, Non-metastatic Osteosarcoma of the Extremity



Multimodal Molecular Targeted Therapy to Treat Yiiksek riskli
noroblastomada multimodal molekiiler hedeflenmis tedavi

(RIST-rNB-2011)
NCT01467986

Baslangi¢: 27 Ekim 2011

Hasta aliniyor
<25y

Multimodal Molecular Targeted Therapy to Treat Relapsed or Refractory High-risk
Neuroblastoma (RIST-rNB-2011)

Condition Intervention Phase

Neurohlzstoma Recurrent Drug Dasainid Phase 2
Drug- Rapamycin
Drug: Innotecan
Drug: Temozolomide

Study Type:  Interventional

Study Design:  AllocaBon” Randomized
Endpont Classéication: Safety/Efficacy Study
niersention Modek Factonal Assignment
Masking: Open Labe!
Primary Purpose: Treaiment

Oficial Title:  Prospective. Open Label, Randomized Phase I Tnal to Assess 2 Multmodal Molecular Targeied Therapy m Children. Adolescent and Young Adufts Wilh Refapsed or Refractory High-nsk
Moy rnhiact
Neurchizsioma
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Metronomic Treatment in Children and Adolescents With Recurrent

or Progressive High Risk Neuroblastoma (METRO-NB2012)
NCT02641314

Baslangic: 15 Aralik 2015
F.Berthold-Cologne

22y,<21y

Niiks veya direncli néroblastom

3 ay yasam beklentisi olan hastalar
Faz 2

Condition Intervention Phase

Neuroblastoma Recurrent Drug: metronomic therapy Phase 2

Study Type:  Interventional

Study Design:  Endpoint Classification: Safety/Efficacy Study
Intervention Model: Single Group Assignment
Masking: Open Label
Primary Purpose: Treatment

Official Title:  Phase 2 Trial of Metronomic Treatment in Children and Adolescents With Recurrent or Progressive Neuroblastoma (NB)




NCT02641314

e 28 gunliik dongiiler halinde
donusiimlii 8 kur

PCCVE

(Propranolol,celecoxib,siklofosfamid,vinblastin,etoposid)

PCCV

(Propranolol, celecoxib,siklofosfamid,vinblastin)

e Takiben 5 kiir PCCV (Toplam 13
kiir, 364 giin)

Propranolol 0.5 mg/kg/gin PO 1.giin
a mg/kg/giin PO 2.giin

b mg/kg/giin PO 3-365 giin 2 doza
bolerek

(Maksimum doz 120 mg)

Celecoxib 400 mg/m?2 PO 1-365 giin
(Maksimum doz 800 mg) 2 doza bolerek

Siklofosfamid 1.giin 500 mg/m2iV1s
inflizyon

2-365 giin 25 mg/m2/giin tek doz
(Maksimum doz 50 mg)

Vinblastin 3mg/m?/giin iV 1 ve 15. giin
(Her iki haftada bir)

(Maksimum doz 6 mg)

Etoposid 25mg/m?2giin PO 1-21.giin 1-
3,9-11,17-19, 25-27.hf Tek doz

(Maksimum doz 50 mg)




Rekiiren yliksek dereceli Gliomalarda

Temozolomid ve Askorbik Asit Tedavisi
NCT02168270

Baslangi¢: 29 Mayis 2014
Fazl

Metronomik Temozolomid ve
IV Askorbik Asid

Rekiiren yuksek dereceli Gliom
Anaplastik tiimorler GBM

Askorbik asid iV 90-120 dk, hf 3 kez
Temozolomid PO 1-28 giinler

Her 4 haftada bir tekrarlanan 12 kiir
Calisma kapatildi (Katilim 3)




* Pediatrik solid tumorlerde
-Vinkristin 15 mg/m2

-Cyc 25 mg/m?2,

-MTX 15 mg/m2

n:7/12 Stabil hastalik

* Topotekan 0.8 mg/m2 3 hf 28 giinde bir
n:6/26 Progresyon yok
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Children’s Oncology Group (COG), faz 1 ¢calisma

Ewing sarkomlu ¢ocuklarda standart tedaviye ek olarak
metronomik vinblastin ve celecoxib eklenmesi olumlu
sonug verdi

Yalniz 3 doz sinirlayici toksisite goriildii




NANT 2007-02

Direncli veya ntiks yliksek riskli noroblastomlu
cocuklarda siklofosfamid ve zoledronik asit +

bevacizumab

Siklofosfamid 28 guinliik siklusun 1.glinlinde
yuksek doz, ardindan devamli diislik doz olarak

verilir
Fizibilite ve toksisiteyi sorusturan bir arastirma




Allogeneic Tumor Cell Vaccination With Oral Metronomic Cytoxan in Patients With High-Risk
Neuroblastoma (ATOMIC)
NCT01192555

P Purpose

Neuroblastoma is the second most common solid tumor seen in children, but causes approximately 16% of childhood cancer deaths each year. Patienta with high-risk disease require treatment with a
combination of chemotherapy, surgery, radiation, and stem cell transplant, howevaer, many will have their disease come back within 3 years Due to this high rate of relapse, this study is baing done to
investigate an exparimental treatmant option for children whose disease has returned

This clinical tnal 1s for patients with neuroblastoma that has either come back after treatment or never went away in the first place. A senes of immunizations will be administered using a tumor vaccine and
add low-dose chemotherapy to be taken by mouth on a daily basis. The hope is that the vaccine will cause the immune system to recognizé and kill more typas of neuroblastoma tumors. Additionally, the
immunizations will be combined with daily low dose chemotherapy. Daily low-dose chemotherapy, also know as metronomic chemotherapy, works by attacking the blood vessels that allow tumors to grow
Using metronomic doses of a drug called cytoxan can also decrease T regulatory cells, a specific type of cell that tumors use to hide from the immune system

The purpose of this study is to test the safety and anti-tumor effect of the tumor cell vaccination plus low dose, metronomic chemotherapy in treating patients with relapsed/refractory neuroblastoma

Condition Intervention Phase

Neuroblastoma Biological: Neuroblastoma Vaccine Phase 1
Drug: Cytoxan Phase 2

Study Type Interventional

Study Design.  Endpoint Classification. Safety/Efficacy Study
Intervantion Model: Single Group Assignment
Masking: Open Label
Primary Purpose: Treatment

Official Title A Phase /Il Study Using Allogeneic Tumor Cell Vaccination With Oral Metronomic Cytoxan in Patients With High-Risk Neuroblastoma (ATOMIC)




GLATO 2006

* GLATO 2006

(Latin-American Group for the Treatment of Osteosarcoma)
 Randomize faz 3 etkinlik arastirmasi
 Metastatik osteosarkom

* Geleneksel kemoterapi ve cerrahi ile kombine
olarak metronomik siklofosfamid ve
metotreksat



Randomize faz 2 arastirma (NCT00643565)

Metastatik RMS ve diger yumusak doku sarkomlu
cocuk ve ergenler

Standart kemoterapi ile kombine olarak bevacizumab

Yeni tani yuksek dereceli gliom ve diffuz intrensek
pons gliomu tanili cocuklar ve gencg eriskinlerde
(NCT00890786)

Radyoterapi ve temozolamid ile kombine
bevacizumab iceren pilot ¢calisma




e St Jude Children’s Research Hospital
(Memphis, TN).

* Refrakter solid timor ve l6semi tanili
cocuklar ve geng yetiskinler

 Faz 1 calisma distlik doz siklofosfamid ile
birlikte bevacizumab ve sorafenib




A significant risk lies in using metronomic therapy in children where angiogenesis plays an important role in physiological growth. The effect of
exposure to long-term chemotherapy on normal endothelial and vascular tissues is unknown.

[Downloaded free from hitp:/fwww.indianjcancer.com on Thursday, Apnl 28, 2016, IP: 194.27.125.91]
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Abstract

Cytotoxic antiproliferative chemotherapeutic agents are the mainstay of treatment in cancers. Chemotherapy is usually
administered every 2—3 weeks. Along with acute toxicity and long-term effects of cumulative doses, this strategy potentially
allows regrowth of the tumor in the interval period and leads to the emergence of resistant populations of tumor cells.
Moreover, even with intense chemotherapy, the outcome is stagnating for most of the tumors. There has been recent
interest in the use of chemotherapy in fractionated doses which is far below the maximum tolerated dose. This is called
metronomic scheduling of chemotherapy. Here, we review the biology and evidence for metronomic chemotherapy.

Key words: Chemotherapy, metronomics, economics




J Pediatr Hematol Oncol. 2013 Mowv;35(8).632-3. doi: 10.1097/MPH.0b013e3182707cDD.

Metronomic scheduling of anticancer agents for a refractory orbital pseudotumor in a child.
Elhoudzi J!, Rome A, Padovani L, Gentet JC, André M.
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Metronomik tedaviden ne bekliyoruz?

Metronomik tedaviler hastalik kontroliiniin
yetersiz oldugu durumlarda uygulanmistir

Daha az toksik etki
Daha uzun siureli timor kontrolu

Yasam kalitesi yuksek doz kemoterapi
semalarina gore daha iyidir

Poliklinik ve ev kosullarinda surdurulebilir

Dustuik ve orta gelirli Gilkelerde tedavi sansi
(Metronomik-Ekonomik)




