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1. Name of the Sponsor 
Martin-Luther-University Halle-Wittenberg, represented by the chancellor, represented by the 
Dean of the Faculty of Medicine. 

 

2 Finished Products 3 Active Substances 

Cilengitide® cyclo-(Asp-D-Phe_N-MeVal-Arg-Gly) 

Temodal® Temozolomide 

 

4 Individual Study Chart 
 

 
Figure 1: Flow-chart on study design and proceedings I (PK: Blood sampling time points for analysis of 
pharmacokinetics) 
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Figure 2: Flow-chart on study design and proceedings (II) 

 

5 Study Title 
Cilengitide and Metronomic Temozolomide for Relapsed or Refractory High Grade Gliomas 
or Diffuse Intrinsic Pontine Gliomas in Children and Adolescents - A Phase II Study 

• Protocol-Versions: 

o Version 1.1 (September 29, 2011) was the first version, Version 1 (March 7, 
2011) was not approved neither by the EC nor by the CA. 

o Version 2 (February 1, 2013) was the last valid version of the protocol 
(approved by the EC on 21.03.2013 and by the CA on 17.04.2013) 

 

• Amendment 01: 
Change of 2 co-ordinating investigators, change of several investigators at 10 sites, 
approved by the EC on 13.03.2012, 16.03.2012, 19.03.2012, 20.03.2012, 
21.03.2012, 26.03.2012, 29.03.2012 and 16.05.2012. 
 

• Amendment 02:  
Change of 2 co-ordinating investigators, change of several investigators at 3 sites, 
approved by the EC on 29.03.2012, 04.04.2012 and 20.04.2012 
 

• Submission of a cross-reference letter for Cilengitide IMPD (Merck), receipt from CA 
on 26.04.2012 
 

• Amendment 04: 
Submission of new protocol version, approved by the EC on 21.03.2013, receipt from 
CA on 17.04.2013  

• Amendment 07: 
Submission of new IB version, approved by CA on 19.03.2013. 
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• Amendment 09: 
Permanent stop of patient recruitment approved by the EC on 30.05.2013, approved 
by CA on 27.06.2013. 

 
• Amendment 10: 

New version of IMPD; approved by CA on 20.08.2013. 
 

• Amendment 11: 
Removal of 33 sites approved by the EC on 11.12.2013, receipt from CA on 
28.11.2013. 

 
 

Trial sites which enrolled patients are highlighted in grey.  

6 Principal Investigators 7 Study Trial Sites 

Herr Prof. Dr. med. R. Mertens 

Universitätsklinikum Aachen 
Medizinische Fakultät der RWTH Aachen 
Kinderklinik 
Pädiatrische Hämatologie/ Onkologie 
Pauwelsstraße 30 
52074 Aachen 
 

Frau Dr. med. Astrid Gnekow 

Klinikum Augsburg 
Klinik für Kinder- und Jugendmedizin 
Stenglinstraße 2 
86156 Augsburg 
 

Herr Prof. Dr. med. L. Schweigerer 

Helios Kliniken Buch 
Kinderklinik 
Päd. Hämatologie / Onkologie 
Schwanebecker Chaussee 50 
13125 Berlin-Buch 
 

PD Dr. med. Pablo Hernáiz Driever 
 

Charité Campus Virchow-Klinikum 
Berlin Otto-Heubner-Centrum f. Kinder- und 
Jugendmedizin 
Päd. Onkologie/ Hämatologie 
Augustenburger Platz 1 
13353 Berlin 
 

Herr OA Dr. med. N. Jorch 
Evangelisches Krankenhaus Bielefeld 
Klinik für Kinder- und Jugendmedizin 
Grenzweg 10 
33617 Bielefeld 

Frau Dr. med. Carola Weber 

Universitätsklinikum Bonn 
Zentrum für Kinderheilkunde 
Abt. Päd. Hämatologie/ Onkologie 
Adenauerallee 119 
53113 Bonn 
 

Herr OA Dr. med. W. Eberl 

Städtisches Klinikum Braunschweig 
Klinik für Kinder- und Jugendmedizin 
Päd. Hämatologie/Onkologie 
Holwedestraße 16 
38118 Braunschweig 
 

Herr Prof. Dr. med. A. Pekrun 

Klinikum Bremen-Mitte gGmbH 
Professor-Hess-Kinderklinik 
Päd. Hämatologie/Onkologie 
St.-Jürgen-Str. 1 
28177 Bremen 
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Herr Dr. med. A. Hofmann 

Klinikum Chemnitz GmbH 
Klinik für Kinder- und Jugendmedizin 
Abt. Hämatologie/Onkologie 
Flemmingstraße 4 
09009 Chemnitz 
 

Prof. Dr. med. D. Schneider 
 

 

Klinikum Dortmund GmbH 
Kinder- und Jugendmedizin  
Beurhausstraße 40 
44137 Dortmund 
 

Herr Prof. Dr. med. M. Suttorp 

Universitätsklinikum Carl Gustav Carus 
Dresden 
Klinik für Kinder- und Jugendmedizin 
Fetscherstraße 74 
01307 Dresden 
 

Dr. med. G. M. Janssen 
 

Universitätsklinikum Düsseldorf 
Zentrum für Kinder- und Jugendmedizin Klinik f. 
Kinderonkologie 
Hämatologie und Immunologie 
Moorenstraße 5 
40225 Düsseldorf 
 

Frau Dr. med. Tanja Höll 

Werdau Klinikum Duisburg 
Klinik für Kinderheilkunde und Jugendmedizin 
Zu den Rehwiesen 9 
47055 Duisburg 
 

Herr Prof. Dr. med. A. Sauerbrey 

HELIOS Klinikum Erfurt GmbH  
Klinik für Kinder- und Jugendmedizin 
Nordhäuser Straße 74 
99089 Erfurt 
 

Prof. Dr. med. M. Metzler 
 

Universitätsklinikum Erlangen 
Kinder- und Jugendklinik 
Loschgestraße 15 
91054 Erlangen 
 

Dr. med. R. Wieland 
 

Universitätsklinikum Essen 
Klinik für Kinder- und Jugendmedizin  
Hufelandstr. 55 
45122 Essen 
 

Prof. Dr. med. T. Klingebiel 
 

Klinikum der Johann-Wolfgang Goethe-
Universität Frankfurt/Main 
Zentrum für Kinder- und Jugendmedizin Klinik III 
(pädiatrische Hämatologie 
Onkologie, Hämostasiologie) 
Theodor-Stern-Kai 7 
60590 Frankfurt/Main 
 

Frau Prof. Dr. med. C. M. E. 
Niemeyer 

Universitätsklinikum Freiburg 
Zentrum für Kinder- und Jugendmedizin 
Mathildenstraße 7 
79106 Freiburg 
 

Prof. Dr. med. A. Reiter 
 

Universitätsklinikum Gießen 
Zentrum für Kinderheilkunde und Jugendmedizin 
Abt. Päd. Hämatologie/ Onkologie 
Feulgenstraße 12 
35385 Gießen 
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6 Principal Investigators 7 Study Trial Sites 

 

Ingrid Kühnle 
 

Universitätsklinikum der Georg-August-
Universität Göttingen 
Zentrum für Kinder- und Jugendmedizin  
Robert-Koch-Str. 40 
37075 Göttingen 
 

Herr Prof. Dr. med. Holger 
Lode 

Universitätsklinik Greifwald 
Klinik für Kinder- und Jugendmedizin 
Soldmannstr. 15 
17475 Greifswald 
 

Herr Prof. Dr. med. D. Körholz 

Universitätsklinikum der  
Martin-Luther-Universität 
Halle/Wittenberg 
Klinik f. Kinder- und Jugendmedizin 
Abt. Hämatologie/Onkologie 
Ernst-Grube-Str. 40 
06120 Halle/Saale 
 

PD Dr. med. U. Kordes 
 

Universitätsklinikum Hamburg-
Eppendorf 
Zentrum f. Frauen-, Kinder- u. 
Jugendmedizin 
Klinik f. Päd. Hämatologie/ Onkologie 
Martinistr. 52 
20246 Hamburg 
 

Prof. Dr. med. Karl-Walter 
Sykora 

Medizinische Hochschule Hannover 
Päd. Hämatologie/ Onkologie  
Carl-Neuberg Str. 1 
30625 Hannover 
 

Prof. Dr. med. O. Witt 
 

Universitätsklinikum Heidelberg 
Angelika Lautenschläger Klinik 
Zentrum für Kinder- und Jugendmedizin 
Päd. Onkologie/ Hämatologie/ Immunologie 
Im Neuenheimer Feld 430 
69120 Heidelberg 
 

 
 
 
Herr OA Dr. med. H. Full 

 
SLK Kliniken Heilbronn GmbH 
Klinikum am Gesundbrunnen 
Abt. f. Kinderheilkunde 
Jugendmedizin undPerinatalzentrum 
Am Gesundbrunnen 20 
74064 Heilbronn 
 

Herr PD Dr. med. A. Längler 
Gemeinschaftskrankenhaus Herdecke 
Gerhard-Kienle-Weg 4 
58313 Herdecke 
 

Herr Prof. Dr. med. N. Graf 

Universitätsklinikum des Saarlandes  
Homburg/ Saar 
Klinik für Kinder- und Jugendmedizin 
Abt. Onkologie/ Hämatologie 
Kirrberger Straße  
66424 Homburg (Saar) 
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6 Principal Investigators 7 Study Trial Sites 

Herr PD Dr. med. B. Gruhn 

Universitätsklinikum Jena 
Klinik für Kinder- und Jugendmedizin 
Kochstraße 2 
07740 Jena 
 

Frau PD Dr. med. Michaela Nathrath 

Gesundheit Nordhessen  
Klinikum Kassel 
Päd. Hämatologie/Onkologie 
Mönchberger Straße 41-43 
34125 Kassel 
 

Herr Dr. med. A. Leipold 

Städtisches Klinikum Karlsruhe gGmbH 
Klinik für Kinder- und Jugendmedizin 
Moltkestraße 90 
76133 Karlsruhe 
 

PD Dr. med. A. Claviez 
 

Universitätsklinikum Schleswig Holstein 
Campus Kiel 
Klinik für Allgemeine Pädiatrie Päd. 
Onkologie/Hämatologie 
Arnold-Heller-Str. 3, Haus 9 
24105 Kiel 
 

Herr Dr. med. R. Ferrari 

Gemeinschaftsklinikum Koblenz-Mayen 
gGmbH 
Kemperhof Koblenz 
Klinik für Kinder- und Jugendmedizin 
Koblenzer Str. 115-155 
56073 Koblenz 
 

Prof. Dr. F. Berthold 
 

Klinikum der Universität zu Köln 
Kinderonkologie u. -Hämatologie 
Kerpener Str. 62 
50924 Köln 
 

Dr. med. habil. Dr. rer. nat. 
Aram Prokop 

 

Kinderkrankenhaus Köln Riehl 
Kinderonkologie Station A5 
Amsterdamer Str. 59 
50735 Köln 
 

 
 
 
 
Herr Dr. med. T. Imschweiler 

Klinikum Krefeld 
Zentrum für Kinder- und Jugendmedizin 
Lutherplatz 40 
47805 Krefeld 
 

Herr Prof. Dr. med. H. Christiansen 

Universitätsklinikum Leipzig 
Universitätsklinik u. Poliklinik für Kinder 
u. Jugendliche 
Abt. Hämatologie/ Onkologie 
Liebigstraße 20a 
04103 Leipzig 
 

Dr. med. M. Dittrich 
 

Universitätsklinik Mainz 
Klinikum der Johannes-Gutenberg- 
Universität Mainz 
Zentrum für Kinder- und Jugendmedizin 
Kinderhämatologie & -onkologie 
Langenbeckstraße 1 
55101 Mainz 
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6 Principal Investigators 7 Study Trial Sites 

Herr PD Dr. med. P. Vorwerk 

Universitätsklinikum der Otto-von-
Guericke-Universität Magdeburg 
Universitätskinderklinik 
Arbeitsbereich Päd. Hämatologie u. 
Onkologie 
Leipziger Straße 44 
39120 Magdeburg 
 

Herr PD Dr. med. Matthias 
Dürken 

Klinikum Mannheim GmbH 
Universitätsklinikum der Med. Fakultät 
Mannheim 
Klinik für Kinder- und Jugendmedizin 
Hämatologie/Onkologie 
Theodor-Kutzer-Ufer 1-3 
68167 Mannheim 
 

Herr PD Dr. med. B. 
Erdlenbruch 

Klinikum Minden 
Klinik für Kinder- und Jugendmedizin 
Hans-Nolte-Str. 1 
32429 Minden 
 

Frau Dr. med. J. Köhle 
Klinikum Schwabing StKM GmbH 
Kölner Platz 1 
80804 München 
 

PD Dr. med. I. Schmid 
 

Klinikum der Universität München 
Kinderklinik u. Poliklinik im 
Dr. v. Haunerschen Kinderspital  
Abt. Hämatologie/ Onkologie 
Lindwurmstraße 4 
80337 München 
 

Herr Prof. Dr. med. Heribert 
Jürgen 

Universitätsklinikum Münster 
Klinik u. Poliklinik f. Kinder- und 
Jugendmedizin 
Päd. Hämatologie/ Onkologie 
Albert-Schweizer-Str. 33 
48149 Münster 
 

Prof. Dr. med. H. Müller 
 

Klinikum Oldenburg gGmbH 
Zentrum für Kinder- und Jugendmedizin 
Rahel-Strauss-Str. 10 
26133 Oldenburg 

Herr Prof. Dr. med. S. 
Corbacioglu 

Universitätsklinik Regensburg 
Klinik für Kinder- und Jugendmedizin 
der Universität Regensburg 
Päd. Hämatologie, Onkologie & 
Stammzelltransplantation 
Franz-Josef-Strauss-Allee 11 
93053 Regensburg 
 

Herr PD Dr. med. C. F. Classen 

Universitätsklinikum Rostock 
Kinder- und Jugendklinik 
Abt. Päd. Hämatologie/ Onkologie 
Rembrandtstr. 16/17 
18057 Rostock 
 

Christian Güttel 
 

Helios-Klinikum Schwerin 
Kinderklinik 
Pädiatrische Onkologie 
Wismarsche Str. 393-397 
19049 Schwerin 
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6 Principal Investigators 7 Study Trial Sites 

Dr. med. Harald Reinhard 
 

ASKLEPIOS Klinik St. Augustin GmbH 
Zentrum für Kinder- und Jugendmedizin 
Arnold-Janssen-Str. 29 
53757 Sankt Augustin 
 

Prof. Dr. med. St. Bielack 
 

Klinikum Stuttgart Olgahospital 
Abt. f. Päd. Hämatologie/ Onkologie/ Immunologie 
Bismarckstraße 8 
70176 Stuttgart 
 

Herr Dr. med. M. Ebinger 

Universitätsklinikum Tübingen 
Universitätsklinik für Kinder- und 
Jugendmedizin 
Abt. Allgm. 
Kinderheilkunde/Hämatologie/Onkologie 
Hoppe-Seyle-Str. 1 
72076 Tübingen 
 

Prof. Dr. med. K.-M. Debatin 
 

Universitätsklinikum Ulm 
Klinik für Kinder- und Jugendmedizin 
Eythstraße 24 
89075 Ulm 
 

Herr Prof. Dr. med. P.-G. Schlegel 

Universitätsklinikum Würzburg 
Universitäts-Kinderklinik  
Päd. Hämatologie/ Onkologie 
Josef-Schneider-Str. 2 
97080 Würzburg 
 

 

8 Publications 
Not applicable 
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9 Study Period (years) 
Date of first enrolment:   08.02.2012 
Date of last patient last visit:   05.02.2014 

Patient recruitment was shortly interrupted at March 5, 2013 because of two SAEs with 
intratumoral/intracranial haemorrhage and a current publication of negative trial results in 
adult glioblastoma patients. The topic was discussed with the data safety and monitoring 
committee (DSMC). In agreement with the members of the DSMC, recruitment was restarted 
at March 12, 2013 as benefit for HIT-HGG-CilMetro patients was still expected.  

Before achieving the required sample size, recruitment of new patients was permanently 
stopped at April 30, 2013 because of decreased benefit/risk ratio after altogether four SAEs 
with intratumoral/intracranial haemorrhage together with the publication of negative trial 
results in adult glioblastoma patients. At time of recruitment stop three patients still received 
treatment. The last patient completed study therapy at 05.02.2014. End of study was 
reached 30 days later (07.03.2014). 

 

10 Phase of Development 
HIT-HGG-CilMetro is a Phase II trial. 

• Cilengitide is an integrin inhibitor without marketing authorization in the member state 
concerned.  

• Temodal is an alkylating antineoplastic agent with a marketing authorization in the 
member state concerned. It is licensed as single agent for treatment of high grade 
gliomas in adults in the newly diagnosed and relapsed setting, for children it is 
licensed only for recurrent high grade glioma.  
 

11 Objectives 
To date, most paediatric patients with recurrent high grade gliomas (HGG) are treated on the 
basis of individual considerations and recommendations outside of clinical trials. As no 
relevant published data on second line treatment strategies in paediatric HGG patients are 
available, findings from adult trials may help to identify potential candidate strategies for 
paediatric relapse trials. Unfortunately, these data cannot simply be extrapolated to children 
and adolescents, since paediatric relapsed high grade gliomas are biologically different and 
must be evaluated in separate paediatric trials. In particular, this is true for targeted therapies 
aiming at tumour specific signal cascades and/ or pathogenetic mechanisms. One of the 
promising candidate treatment strategies for paediatric patients with relapsed high grade 
gliomas is represented by the combination of the integrin inhibitor cilengitide and an 
intensified application regimen of the chemotherapeutic agent temozolomide. 

Besides the potential antiangiogenetic effect of cilengitide, its mode of action may also 
include direct effects on tumour cells by affecting their attachment, migration, invasion, and 
viability. Application of metronomic temozolomide showed a significant therapeutic efficiency 
in (adult) relapsed glioblastomas. This might be due to a higher total dose of the drug in 
comparison to conventional dosage schemes and might induce depletion of the MGMT gene, 
which encodes a DNA repair enzyme that can abrogate the effects of alkylating agents like 
temozolomide. Cilengitide and metronomic temozolomide both act on tumors via 
antiangiogenetic mechanisms and their combination may imply some potential for a 
synergistic antitumour efficacy. Furthermore, both agents displayed a favourable toxicity 
profile in paediatric phase I brain tumour trials.  

Thus, the HIT-HGG-CilMetro trial was designed as a clinical phase II trial to evaluate whether 
the combination of cilengitide and metronomic temozolomide is safe and suggests a clinical 
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benefit for paediatric patients with relapsed high grade gliomas including diffuse intrinsic 
pontine gliomas. 

 

Primary objectives: 

Evaluation of the efficacy of a combined treatment with cilengitide and metronomic oral 
temozolomide as measured by 6 months overall survival (OS) after diagnosis of relapse or 
tumour progression in children and adolescents with relapsed or refractory high-grade 
malignant glioma and diffuse intrinsic pontine glioma, as compared to a historical control. 

 

Secondary objectives: 

1. Evaluation of the safety and toxicity of the study treatment by common toxicity criteria 
(CTC; version 4.0). 

 

2. Assessment of 

- the response rates at 6 months (continuous complete response = CCR, complete 
response = CR, partial response = PR, stable disease = SD, progressive disease = 
PD) and  

 

- progression-free survival (PFS) at 6 months, and  
 

- response rates, OS, and PFS at 12 months after relapse diagnosis or diagnosis of 
tumour progression. 

 

Response is presented including histopathological variants. 

 

3. Assessment of the pharmacokinetics of cilengitide administered as part of the study 
treatment. 

 

12 Methodology 
This trial was designed as prospective, non-randomized, single-arm phase II trial. 

Study treatment:  

Patients included in the study received… 

 

- Cilengitide 1800 mg/m² i.v. twice weekly  

- Temozolomide 75 mg/m²/d p.o. for six weeks, followed by one week rest with a mandatory 
dose adaptation rule in regards to haematatological and non-haematological toxicities 

 

Treatment schedule: 

Week 1-6 / 8-13 / 15-20 / 22-27 / 29-34 / 36-41 / 43-48 / 50-52: 

Temozolomide: (75 mg/m2 p.o., platelet-dependent dose adjustment!), day 1 till day 7  

Cilengitide: (1800 mg/m2 i.v.), day 1 & day 4 
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Week 7 / 14 / 21 / 28 / 35 / 42 / 49: 

Temozolomide: pause  

Cilengitide: (1800 mg/m2 i.v.), day 1 & day 4 

 

After Week 52: 

Follow up for 30 days after the end of protocol treatment is mandatory. Further follow up 
including 3monthly MRI imaging is strongly recommended for at least one more year. 

Every relevant modification of trial design (temporary stop of patient recruitment, permanent 
stop of patient recruitment due to decreased benefit/risk ratio) was conducted in accordance 
with the trial Data and Safety Monitoring Committee (DSMC). 

55 trial sites took part in this study, 21 enrolled patients. 

 

13 Number of Patients 
Between February 2012 and March 2013, 28 patients were enrolled at 23 trial sites (2 
patients were dropped out). Before achieving the required sample size of 33, recruitment was 
terminated early on April 30, 2013, because of decreased risk/benefit ratio. The last patient 
completed study therapy in February 2014. 

Discontinuation / Drop-out / Protocol Violators 

One patient (guardians) gave no informed consent and met the exclusion criterion 
“Laboratory test results outside the defined ranges”. Thus, he did not receive the study 
medication. Another patient (guardians) withdrew informed consent before start of study 
treatment. 

Thus, 26 patients received at least one cycle cilengitide and temozolomide. In median 
[minimum, maximum], at least 80% of 1800 mg/m² cilengitide was administered twice weekly 
for 6.5 [0, 56] weeks, and at least 80% of 75 mg/m²/d temozolomide for 39 [7, 343] days 
(Table 3.2). 10 of these 26 patients did not receive at least these doses of study medication 
for at least 4 weeks. 

24 patients terminated study therapy prematurely, 17 of them due to progressive disease. 12 
of the included 27 patients did not reach the regular end of study. The main reason was 
death (in 11 patients).  

 

13.1 Demographic and Other Baseline Characteristics 
Patients 3 years and < 18 years of age with high grade glioma or diffuse intrinsic pontine 
glioma relapsed after or refractory to standard therapy recruited by approved trial sites. 

The safety/ intention-to-treat analysis set included 26 children and adolescents aged 5-17 
years in a 1:1 gender ratio. 23 of them had the current diagnosis of local progression. 

Histological/ radiological type of primary tumour according to reference diagnostic finding 
was diffuse intrinsic pontine glioma in 13 patients, glioblastoma multiforme (WHO IV) in 9, 
anaplastic astrocytoma (WHO III) in 2, anaplastic oligoastrocytoma (WHO III) and giant cell 
glioblastoma (WHO IV) in one patient each. 

 

Data sets analyzed: 
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All 26 patients who received at least one dose of cilengitide or temozolomide were included 
in the safety/ intention-to-treat (ITT) analysis set. Per-protocol patients were those remaining 
16 patients without inclusion/ exclusion exceptions who received at least 4 weeks of 
treatment according to the present protocol HIT-HGG-CilMetro, i.e., cilengitide with a dose of 
at least 1440 (80% of 1800) mg/m² twice weekly for at least 4 weeks and temozolomide with 
a dose of at least 60 (80% of 75) mg/m²/d for at least 4 weeks.  

Analyses were performed in the safety/ITT analysis set, efficacy analyses additionally in the 
per-protocol (PP) analysis set. 

 

14 Diagnosis and main inclusion criteria 
 

Inclusion criteria: 

• Diagnosis of high-grade malignant glioma confirmed by central neuropathological 
review (last MRI diagnosis not older than 4 weeks) - including glioblastoma 
multiforme (WHO IV), anaplastic astrocytoma (WHO III), anaplastic 
oligodendroglioma (WHO III), anaplastic oligoastrocytoma (WHO III), anaplastic 
pilocytic astrocytoma (WHO III), anaplastic ganglioglioma (WHO III), anaplastic 
pleomorphic xanthoastrocytoma (analogous to WHO III), giant cell glioblastoma 
(WHO IV), and gliosarcoma (WHO IV) - or diagnosis of diffuse intrinsic pontine 
glioma confirmed by central neuroradiological review - refractory to standard 
treatment, or relapsed or progressive after first-line therapy. 

 
• Patient aged 3 years and older but under 18 years at time of relapse diagnosis 

 

• Written informed consent of the patient (mandatory from 15 years of age) or the 
parents/ guardians (mandatory till 18 years of age). 

 

Exclusion criteria: 

• Known hypersensitivity or contraindication to any study drugs 
• Other (simultaneous) malignancies 
• Pregnancy and / or lactation 
• Patients who are sexually active refusing to use effective contraception (oral 

contraception, intrauterine devices, barrier method of contraception in conjunction 
with spermicidal jelly or surgical sterile) 

• Current or recent (within 30 days prior to start of trial treatment) treatment with 
another investigational drug or participation in another investigational trial 

• Severe concomitant diseases (e.g. immune deficiency syndrome) or HIV infection 
• Severe psychological disease or neurological damage without possibility to 

communicate 
• Clinical signs of intracranial pressure 
• Intracerebral hemorrhage or history of intracerebral hemorrhage 
• Following laboratory test results (not older than 2 weeks before patient´s inclusion): 
• Platelets < 100 000/µl (< 100 Gpt/l) 
• PT, INR and PTT above normal range 
• Absolute neutrophil count < 1 500/µl (< 1,5 Gpt/l)  
• Hemoglobin < 10g/dl (< 6,4 mmol/L) 
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• Serum creatinine ≥ 1,5 x upper limit of normal range or creatinine clearance rate < 
60 ml/min/m2 (corrected for body surface area) 

• Total bilirubin ≥ 1,5 x upper limit of normal range  
• SGOT (ASAT) and SGPT (ALAT) ≥ 2,5 x upper limit of normal range 
• Alkaline phosphatase ≥ 2,5 x upper limit of normal range  
• Hereditary Intrinsic Platelet Disorders 
• Ongoing irradiation or chemotherapy (within the last 4 weeks) 
• Estimated life expectancy of less than 2 months 

 

15 Investigational medicinal products, dose, mode of administration 
 

Trade name: Cilengitide® 
 

Active substance: Cilengitide, cyclo-(Asp-D-Phe_N-MeVal-Arg-Gly) 

Dose: 1800 mg/m2 per day 

Mode of administration: intravenous 

Duration of treatment: 52 weeks 

Formulation: solution for infusion (Cilengitide, sodium chloride, water) 

Dose strength: 8 mg/ml 

Batch Numbers: A 083 14875 

                      M 248 14164 

                      U 028 14875 

Storage: Cilengitide Vials have to be stored in a refrigerator  

(5 °C ± 3 °C) without any specific precautions against light exposure 

Mode of action: Antagonist of the avß3 and avß5 integrin receptors, inhibitor of angiogenesis 
and tumour cell migration  

 
Trade name: Temodal® 

Active substance: Temozolomide 

Dose: 75 mg/m2 per day 

Mode of administration: oral use, enteral use (noncurrent) or nasogastric use  

Duration of treatment: 52 weeks 

Formulation: Temozolomide, anhydrous lactose 

Dose strength: 5 mg, 20 mg, 100 mg, 140 mg, 180 mg, 250 mg 

Batch Number: Not applicable since Temodal® is already licensed for the indication of the 
present study, and, thus, freely available. 

Storage: Do not store over 30 °C 

Mode of action: antineoplastic, alkylating agent 
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16 Duration of treatment 
Please see 12 Methodology 

 

17 Test product, dose, mode of administration 
Not applicable 

 

18 Criteria for evaluation 

18.1 Efficacy 
The efficacy analysis was done according to the intention-to-treat (ITT) principle in the safety/ 
ITT analysis set including 26 patients. Additionally, a per-protocol (PP) analysis was 
performed in the PP analysis set of 16 patients. 

Analysis of primary endpoint: 

In the ITT analysis set, 6 of 26 patients were still alive at 6 months. The 6-month overall 
survival rate estimated by Kaplan-Meier method was 0.231 with 95% CI [0.094,0.403]. This 
survival rate was lower than that of 0.44 of the historical control. The null hypothesis H0: 
p≤0.44 could not be rejected at the 5% level of significance (one sample χ2-test, 1-sided, 
p=0.984).  

The additional PP analysis resulted in a 6-month overall survival rate of 0.313 with 95% CI 
[0.114,0.536] and no rejection of the null hypothesis neither when comparing with the 
historical control (H0: p≤0.44, one sample χ2-test, 1-sided, p=0.848). 

 

Analysis of secondary endpoints: 

In the ITT analysis set, response was death in 20 of 26 patients, PD in 3, SD in 2 and CCR in 
one of 26 patients at 6 months, and death in 22 of 26 patients, PD, SD, PR and CCR in one 
patient each at 12 months after diagnosis of relapse or tumour progression. 

Progression-free survival rates were 0.154 with 95% CI [0.048,0.315] at 6 months and 0.077 
with 95% CI [0.013,0.217] at 12 months after diagnosis of relapse or tumour progression in 
the ITT analysis set. The 12-month overall survival rate was 0.154 with 95% CI [0.048,0.315]. 
Median event times with 95% CI were 67 [39,80] days of PFS and 101 [80,174] days of OS. 

Overall response (OR) showed one and 2 of 26 patients within 6 and 12 months after the 
reference date, respectively. Best response within 6/12 months was CCR in 1/1 of 26 
patients, PR in 0/1, SD in 5/4, PD in 18/18 and death in 2/2 of 26 patients in the ITT analysis 
set. 

18.2 Safety 

Adverse Events (AE): 

25 of 26 patients experienced adverse events. Overall, 356 AEs were documented, most of 
them among aberrant laboratory investigations, gastrointestinal disorders and nervous 
system disorders. 
No multiply occurring AE on preferred term (PT) level was counted more than once per 
patient. The most frequently observed AEs were vomiting (17 patients), increased alanine 
aminotransferase (13), nausea (12), decreased white blood cell count (12), constipation 
(10), increased aspartate aminotransferase (9), decreased haemoglobin (8), headache (7) 
and pyrexia (6). 5 of 26 patients suffered CTC grade 5 and 10 patients CTC grade 4 AEs. 
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CTC grade 5 AEs were neoplasm progression in 2 patients, pneumonia aspiration, 
disturbance in attention and dysphagia in one and the same patient, convulsion and tumour 
haemorrhage in one patient each. CTC grade 4 AEs were somnolence, increased intracranial 
pressure and abasia in one and the same patient, headache and vomiting in one and the 
same patient, neoplasm progression, cerebral haemorrhage, convulsion, status epilepticus, 
hypernatraemia, thrombocytopenia, decreased lymphocyte count and decreased white blood 
cell count in one patient each. 

 

112/217 of 356 AEs were possibly (79/90), probably (32/126) or definitely (1/1) related to 
cilengitide (a)/temozolomide (b). Solely one AE was evaluated as definitely related to 
cilengitide and temozolomide: increased aspartate aminotransferase with common toxicity 
criteria (CTC) grade 1 in one patient. 5/7 of 26 patients had probably related AEs to 
cilengitide/ temozolomide. Regarding cilengitide, these were increased alanine 
aminotransferase (3 patients), nausea (2 patients), constipation, diarrhoea, stomatitis, 
vomiting, increased aspartate aminotransferase, decreased neutrophil count, decreased 
white blood cell count and cerebral haemorrhage (one patient each), and regarding 
temozolomide, decreased white blood cell count (6 patients), decreased neutrophil count (4 
patients), increased alanine aminotransferase and decreased haemoglobin  (3 patients 
each), nausea (2 patients), neutropenia, thrombocytopenia, constipation, diarrhea, 
stomatitis, vomiting, pyrexia, infection, increased aspartate aminotransferase, decreased 
granulocyte count, decreased platelet count and pruritus (one patient each). Of these AEs 
with probable relationship to cilengitide/ temozolomide had 1 (cerebral haemorrhage)/ 2 
(thrombocytopenia and decreased white blood cell count) CTC grade 4 in one patient each. 
One patient had CTC grade 5 tumour haemorrhage with possible relationship to cilengitide 
and temozolomide and CTC grade 4 hypernatraemia with possible relationship to 
temozolomide. The other CTC grade 4 AEs possibly related to cilengitide and temozolomide 
were decreased lymphocyte count and headache, possibly related to cilengitide convulsion 
(one patient each). 

 

5 of the CTC grade 4 and 5 AEs were defined as toxic events because of probable or possible 
relationship to study medication. For definition of the secondary safety endpoint toxic event, 
see section 2.2. 4 of 26 patients had at least one toxic event, i.e. tumour haemorrhage and 
hypernatraemia in one and the same patient, cerebral haemorrhage, convulsion and 
headache in one patient each. The probability of a toxic event was 0.154 with 95% CI 
[0.015,0.293]. Thus, the null hypothesis H0: p1>0.15 could not be rejected at the 5% level 
of significance (binomial test, 1-sided, p=0.522. 

 

Severe Adverse Events (SAE): 

In total, 38 SAEs were reported in 16 of 26 patients. The most frequently occurring SAEs 
were neoplasm progression and convulsion (3 patients each), tumour haemorrhage, pyrexia, 
infection and somnolence (2 patients each). 7 patients suffered more than one SAE (up to 8 
SAEs). 7 SAEs were evaluated as probably or possibly related to study medication (cilengitide 
and/or temozolomide), i.e. tumour haemorrhage and convulsion (2 patients each), cerebral 
haemorrhage, infection and oedema (one patient each). 

 

Deaths: 

22 of 26 patients died within one year after study entry, all of them due to primary tumour/ 
local progression and/or due to relapse/metastases. Further causes of death were 
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consequence of treatment (chemotherapy, cerebral haemorrhage) in one patient and 
aspiration pneumonia in another patient. 

 

Premature study termination due to a decreased risk/benefit ratio: 

After three subsequent SAEs reporting intratumoural/ intracranial haemorrhages the risk for 
these bleeding events appeared increased. Since there was also in parallel a reported lack of 
efficacy within two other Cilengitide trials the risk/ benefit ratio of the HIT-HGG-CilMetro trial 
was reassessed by the trial Data Monitoring and Safety Committee (DMSC) suggesting less 
benefit and more risk than initially assumed for trial patients.  

As a consequence of this altered risk/ benefit assessment, the patient recruitment was 
stopped on April 30, 2013. Patients who had been already enrolled in HIT-HGG-CilMetro 
were asked if they want to continue on the trial. All active patients and their parents wanted 
indeed to continue and signed a renewed informed consent with the new additional 
information on the changed risk/ benefit assessment. 

 

To note: Since no further intratumoral/ intracranial haemorrhages were reported during the 
further course of the trial and there is anyway an increased therapy-independent risk for 
intratumoural/ intracranial haemorrhage in paediatric brain tumour patients, the final 
conclusion is that there is no proof for an increased intracranial bleeding risk within the 
present trial. 

 

19 Statistical methods 
 

Primary Analysis: 

Main question of the trial was whether the probability for being alive 6 months after 
diagnosis of refractory or relapsed disease with cilengitide and metronomic temozolomide 
was higher than 0.44 as found in a historical study population with relapsed high grade 
gliomas (including diffuse intrinsic pontine gliomas) from the HIT-GBM data base. The 6-
month overall survival rate was estimated by Kaplan-Meier estimates and presented with the 
corresponding 2-sided 95% CI. 

The comparison with the historical control (0.44) was performed with the one sample χ2-test 
(1-sided, α=5%, H0: p≤0.44, H1: p>0.44). 

 

Secondary Analyses: 
 

Efficacy: 

ORR (overall response rate) was defined as the number of subjects whose best overall 
response was either CCR, CR or PR divided by the number of subjects belonging to the 
analysis set. The ORR, CCR, and the response rates (CR, PR, SD or PD) were presented 
together with two-sided 95% confidence intervals (CIs) at 6 and 12 months after relapse 
diagnosis or diagnosis of tumour progression. For the analysis of overall survival time and 
progression-free survival time Kaplan-Meier estimates (product-limit estimates) were 
presented together with a summary of associated statistics (median, 6- and 12-monthly 
rates) including the corresponding 2-sided 95% CIs.  
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Safety: 

Adverse events (AE) were coded using the Medical Dictionary for Regulatory Activities 
(MedDRA), version 15.0, English. AEs were summarized by System Organ Class (SOC) and 
Preferred Term (PT), CTC grade (NCI-CTCAE v. 4.0) and relationship to study treatment. 
Absolute frequencies of AEs and the number of patients experiencing an AE were given. In 
the summary by CTC grade, only the worst case per PT for each patient was counted, if a 
patient experienced more than one AE within a PT. All AEs were included in the summary by 
relationship to study treatment. 

To assess the applicability of cilengitide at a dose of 1800 mg/m2 in paediatric patients 
cotreated with metronomic temozolomide with tolerable toxicity, it was analysed if the 
probability of a toxic event as defined above was lower than or equal to p1=0.15 by means 
of a binomial instead of the planned one sample χ2-test (1-sided, α=5%, H0: p1>0.15, H1: 
p1≤0.15). 

 

Pharmacokinetic analysis: 

 

For the pharmacokinetic analysis, patient plasma levels were analysed in 20 patients at 6 
different time points each, i.e. T0 (immediately before the start of first Cilengitide 
administration), T1 (immediately after the end of first Cilengitide administration), T2 (2 
hours after end of first Cilengitide administration), T3 (4 hours after end of first Cilengitide 
administration), T4 (7 hours after end of first Cilengitide administration), and T5 (2 hours 
after end of Cilengitide administration at day 4 of week 6 of therapy). 

After reliably being negative at T0, Cilengitide levels rose to values between 139,000 and 
267,000 ng/ml at T1, falling down to 21,400 - 66,200 ng/ml at T2; declining in most patients 
further down to minimal levels at T4 (1810-23,100 ng/ml).  The T5 levels were extremely 
low in two patients (5080 and 6260 ng/ml), possibly indicating induction of inactivating 
mechanisms, but in the others similar to those at T2 (28,700 to 55,900 ng/ml). No 
unexpected pharmacokinetic course was observed. 

 

 
Figure 3: Pharmacokinetics of Cilengitide 
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20 Summary / Conclusions  
The aim of the clinical trial covered by this report was to investigate the combination of 
Cilengitide and metronomic Temozolomide as a new treatment strategy in the above-named 
paediatric patient population. For that purpose, the efficacy of this combined treatment was 
evaluated as measured by 6-months overall survival (OS) after diagnosis of relapse or 
tumour progression in children and adolescents with high-grade malignant glioma or diffuse 
intrinsic pontine glioma. Moreover, safety and toxicity of the study treatment were evaluated 
as secondary objectives.  

 

In regards to therapeutic efficacy, 6-months overall survival rate as primary measure of 
efficacy could not be shown to be higher than the 0.44 of the historical control group. 
Indeed, in the present study population, 6-month overall survival rate was with 0.23 lower 
and far away from 0.59 considered to be of clinical relevance. Secondary efficacy analyses of 
overall survival, progression-free survival and overall response rate gave no promising results 
neither. 

 

The overall safety profile of the combined treatment with Cilengitide and Temozolomide did 
not appear unfavourable for paediatric patients with recurrent or progressive high grade 
gliomas or pontine gliomas.  

However, after three subsequent SAEs reporting intratumoural/ intracranial haemorrhages 
and a lack of efficacy within two other Cilengitide trials an altered risk/ benefit ratio was 
assessed by the DMSC of HIT-HGG-CilMetro. As a consequence, the patient recruitment was 
prematurely stopped after 28 of planned 33 patients. Since no further intratumoral/ 
intracranial haemorrhages were reported during the further course of the trial, the final 
conclusion regarding intratumoural/ intracranial haemorrhages is that there was no proof of 
an increased bleeding risk within the present trial. This is in line with fact that there is an 
increased therapy-independent risk for intratumoural/intracranial haemorrhage in paediatric 
brain tumour patients. 

 

Summarized in short, we conclude that the present study showed that despite the premature 
termination of patient recruitment due to an altered risk/benefit ratio the overall toxicity 
profile does not seem to be unusual in comparison to other trials in the same patient group. 
Especially, the suspected higher risk for intratumoural/intracranial haemorrhage which led to 
the premature termination of patient recruitment could not be sustained during the further 
course of the trial. The overall haemorrhage incidence of 3 in 26 treated patients (=11.5%) 
did not exceed the incidence of intratumoural/ intracranial haemorrhage reported in other 
studies in relapsed paediatric high grade glioma/DIPG. Regarding therapeutic efficacy it must 
be stated that the trial was not able to show therapeutic superiority in comparison to a 
historical control. In fact, the overall survival at 6 months was markedly lower than in the 
historical control. This might be due to an imbalance of better and poor prognostic tumours 
in both groups but subgroup analysis was not part of the present study. However, we 
observed 3 out of 9 glioblastoma patients with an extraordinarily long survival given the 
overall palliative situation in these patients. This was completely unexpected and warrants 
further exploration in a larger patient series to see if certain subgroups of paediatric 
glioblastoma might benefit from a treatment strategy like in HIT-HGG-CilMetro. 
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