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HIT: Heidelberg Ion Therapy Center 
•    HIT is Europe’s first combined 

treatment   facility   using   protons   and 
heavy ions for radiation therapy. 

Treatment place Gantry: 
Optimal irradiation angle 

•    HIT    is    the    world’s    first    heavy    ion 
treatment facility with a 360 ° rotating 
beam delivery system (gantry). 



Operation started in 
          10/ 2015  
(treated 171 Patients)  

MIT: Marburg Ionbeam Therapy center 



110m 

66m 

MIT: Marburg Ionbeam Therapy center 
§    3 treatment places at horizontal beam 
§    1 treatment places  at 45 ° beam 

1 3 4 2 



2009 
14 

2010 
214 

2011 
435 

2012 
570 

2013 
637 

2014 
676 

2015 
723 (HIT) 

Patients @ HIT / MIT 
Proton therapy since 11/2009,  ~3300 patients treated (1200 proton, 2100 Carbon) 
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•  SB chordomas: H1 vs. C12 recruting 
•  SB chondrosarcomas: H1 vs. C12  recruting 
•  CLEOPATRA (H1 vs. C12 boost RT; prim. glioblastoma)  recruting 
•  CINDERELLA (C12 recurrent gliobastoma)  recruting 
•  MARCIE (C12 boost RT, meningeomas grade 2)  recruting 
•  COSMIC (C12 boost RT; salivary glands) finished recruiting 
•  TPF-C HIT (C12 boost RT; head&neck)IMRT HIT-SNT (C12 boost RT; sinu-

nasal cancer) recruting 
•  ACCEPT (C12 boost RT + Erbitux for ACC) recruting 
•  PROMETHEUS (C12 for HCC)  recruting 
•  OSCAR (H1 + C12 boost; inoperable osteosarkoma) recruting 
•  PANDORA (C12 for recurrent rectal carcinoma) recruting 
•  IPI (C12/H1 for Prostate cancer) finished recruting 
•  ISAC (C12/H1 for sacral chordoma) recruting 
•  PROLOG (hypofract. H1 for Prostate cancer recurrence) recruting 
•  INKA (neoadj. C12 for inop. Sulcus superior tumors) recruiting 
•  KOLOG (hypofract. C12 for rec. Prostate cancer) approval pending 

Clinical trials @ HIT 
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Clinical trial I: chordoma at the base of skull  
Primary C-RT in 20Fx (150 patients) 

Particle RT 

Carbon RT 

Conventional RT 

[Schulz-Ertner et al., IJROBP 2007] 

FSRT 

Hypothesis: Existence of dose response relationship 

à 2 prospective randomized phase III studies: 
 

Skull Base Chordoma (HIT1-study): 
comparison of proton and carbon ion radiotherapy:  
21 x 3 Gy (RBE) carbon vs 36 x 2 Gy (RBE) proton 
 
Skull Base Chondrocarcoma (HIT2-study): 
comparison of proton and carbon ion radiotherapy 
20 x 3 Gy (RBE) carbon vs 35 x 2 Gy (RBE) proton 
 
Nikoghosian et al, BMC Cancer 2010, 10:606 
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3-/5-/10J-LPFS
82%, 72%, 54% 

3-/5-/10J-OS
95%, 85%, 75% 

•  155 patients  
•  median GD: 60 GyE 
•  mediane Boost-Volume: 70 ml 
•  mediane F/U: 72 months 
•  No 2nd malignancies 
 

Significant parameters: 
Boost-Volume: > vs. < 75 ml 
Pat.-Age:    LC=86% for < 30 yrs 

	  Long	  term	  follow	  up	  in	  skull	  base	  chordoma	  

Uhl,	  Cancer	  2014	  

10J-LPFS
86% (<30yrs) 



Page 12 28/08/2017 | j.seco@dkfz.de 

§  79 patients treated with carbon ion  
§  Low and high grade CS 
§  Median follow-up was 91 months  
§  No secondary malignancies   

Patients treated 1998-2008 

Uhl,	  Cancer	  2014	  

Overall survivalLocal control
95.9%	  (3y)	  
88.0%	  (5y)	  
88.0%	  (10y)	  	  

96.1%	  (3y)	  
96.1%	  (5y)	  
78.9%	  (10y)	  	  

	  Long	  term	  follow	  up	  in	  skull	  base	  chondrosarcoma	  
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Locally advanced adenoidcystic carcinoma 

§  95 patients treated with carbon ion  
§  Median follow-up 74 (C12) / 63 (photons) months 
§  15 yrs follow up 
§  No dose limiting toxicity 

FSRT / IMRT (n=37) vs. IMRT+12C-boost (n=58) 

Local control (5y)

59.6%	  vs.	  39.9%	  	  	  

Overall survival (5y)

76.5%	  vs.	  58.7%	  	  	  

Jensen, Cancer 2014 

2 Phase II Studies @ HIT: 
 

To increase local control: 
Increase of Boost dose to 24 Gy E – COSMIC-Study 
(Jensen et al., BMC Cancer 2010) 
 
To tackle local control & distant metastases: 
Combination with Cetuximab: ACCEPT Study 
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A B 

C D 

E F 

Imaging for TP 

 

 

C-12 RT Boost (18 Gy E), 
6 Fx of 3 Gy E       
+ IMRT (50 Gy) 

 

MRI Follow-up 6 weeks 
post RT 

S. Rieken, Radiat. Oncol. 2012 

Treatment	  response	  in	  ACC	  



Pre-treatment situation Treatment planning 
C-12  boost 

6 weeks post RT 

COSMIC- trial 
Combined therapy of malignant salivary gland tumors with IMRT and carbon ions 
•    Phase II feasibility study 

Ø   No dose limitting  acute toxicity 
Ø   Late Toxicität G  > CTC grade 2  <  5% 



(p=0.033) 

Jensen et al. 2015, Cancer 

COSMIC- trial 
Better local tumor control by C-12 irradiation leads to 

better long-term survival 
of locally advanced adenoid cystic carcinoma 

Local control 



(p=0.015 ) 

Jensen et al. 2015, Cancer 

COSMIC- trial 
Better local tumor control by C-12 irradiation leads to 

better long-term survival 
of locally advanced adenoid cystic carcinoma 



OSCAR- trial 
OSteosarcoma – CArbon Ion Radiotherapy: Phase I/II  therapy trial to determine the 
safety and efficacy of heavy ion radiotherapy in patients with inoperable 
osteosarcoma 

Secondary endpoints: local control disease-free and progression-free survival, 
Overall survival, role of FDG-PET in response monitoring 



Future Clinical trials @ HIT 

•  Pancreatic Carcinoma (C12 only) 

•  PROCEED (Esophagus Carcinoma (C12 Boost)) 

•  Anal Carcinoma (C12 Boost) 



Current clinical studies at 
Westdeutsches Protonentherapiezentrum Essen 

(WPE) 

v   Registry study for adult pa0ents as a basis for future therapy	  
studies	  

v   Registry study for pediatric pa0ents  as a basis for future therapy	  
studies	  

v   Prospec0ve quality-‐of-‐life study on children with tumors of brain	  
and scull base before and aLer proton therapy  including toxicity	  
and specific side effects; in co-‐operaRon with University Hospital	  
Münster	  

v   Prospec0ve study on endocrine effects aLer cranial irradiaRon	  
with protons in children	  

Stand: 05.02.2016	  

Proton therapy since 12/2014,  366	  paRents treated	  



Retrospective 
exploratory cohort 

(2012 - 15) 

Prospective validation 
cohort 

(2014 - 17) 

Interventional study 

(2016 - …) 

Joint activities: A multicentre explorative study of the German Cancer Consortium 
Radiation Oncology Group (DKTK-ROG) 

Radiobiological profiling for biologically stratified radio- 
chemo-therapy  of HNSCC 

Balermpas et al. Int J Cancer. 2016 Jan 1 

15 
Abdollahi, Debus et al. in preparation Lohaus et al. Radiother Oncol, 2014 

HPV16 DNA status is a strong prognosticator of loco-regional control after 
postoperative radiochemotherapy of locally advanced oropharyngeal carcinoma : 

Low CSC marker expression and low hypoxia 
identify good prognosis subgroups in HPV(-) 
HNSCC 

Linge et al. Clin Cancer Res. 2016 Jan 11 



Retrospective 
exploratory cohort 

(2012 - 15) 

Prospective validation 
cohort 

(2014 - 17 ) 

Interventional study 

(2016 - …) 

16 

Joint activities: A multicentre explorative study of the German Cancer Consortium 
Radiation Oncology Group (DKTK-ROG) 

Ongoing and future research:  Radiobiological profiling for 
Biologically stratified radio-chemo-therapy  of HNSCC 



• Interventional de-escalation study 
(patients with HPV-positive OPSCC) 

In planning phase: 
• 

Retrospective 
exploratory cohort 

(2012 - 15) 

Prospective validation 
cohort 

(2014 - 17) 

In preparation: 

Interventional study 

(2016 - …) 

Interventional escalation study 
(patients with HPV-negative HNSCC + 

additional biomarkers, t.b.d.) 

17 

Joint activities: A multicentre explorative study of the German Cancer Consortium 
Radiation Oncology Group (DKTK-ROG) 

Ongoing and future research:  Radiobiological profiling for 
Biologically stratified radio-chemo-therapy  of HNSCC 
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Heidelberg 

Joint activities: A multicentre explorative study of the German Cancer Consortium 
Radiation Oncology Group (DKTK-ROG) + Rome + Poznan + Vienna 

Intervention study : 
(waiting for BfS approval) 

•    in high risc patients 
•    dose escalation on total GTV, 
•    non- selective on hypoxic sub-volumes 



Clinical studies in Dresden 

§   First studies in 2015 with non-randomised standard dosing and standard 
fractionation 

§   Primary endpoint: chronic toxicity 
§   Secondary endpoints: Acute toxicities, Quality of life, survival 

v Own study protocol Proto-R-Brain 
v Own study protocol PETra 
v Own study protocol Proto-R-Scull base 

v Proto-Choice Prostate (74-78 Gy RBE) prospective matched pair protons vs. 
photons 

v ReKo Study (HNSCC, re-RT 60-66 Gy,  in high dose pre-irradiated area) 
v Primary Radiochemotherapy of NSCLC: randomised  proton vs. photon RT 

Future Studies in Dresden 

v PANAMA: Dose escalation in atypical anaplastic meningeoma, multicentric 

Proton therapy since 12/2014,  ~120 patients treated 



Pediatric Patients 

v   Dresden is involved in national studies (GPOH) and national registries 

(RISK) 

v   Data base (under construction): data from pediatric patients  who recieved 

RT with photons as a reference collective for comparison with patients 

irradiated with protons 

v   Cooperation  with Essen and Heidelberg for follow-up-analysis and quality 

of life in children (start 2015/16) 



Registry for 
Clinical Trials in Proton and Iontherapy in Germany 

www.studien-protonen-ionen.de 
email: contact@ studien-protonen-ionen.de 

•    List of all currently recruiting clinical studies with proton or ion therapy 

•    Contact information for patients and researchers 

•    Background information for patients 

•    In german and english 
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Charité / Helmholtz-Zentrum Berlin 
Protons 

 
Treats ONLY eye tumors 

2750 patients treated until Dec-2015 
(ptcog.ch) 
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HELIUM beams  

to replace  

PROTON beams 
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The Rationale for Helium to replace Protons 

He may replace p’s:  
- reduced penumbra 

- similar biology 

He beams commissioned at HIT in Dec 2013 
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OXYGEN beams  

to replace  

CARBON beams 
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The Rationale for Oxygen: OER 
Rasterscan  @ HIT-R+D-Room 

Oxygen maybe more effective esp. for hypoxic tumors 

He: ▲, 12C: ●, 20Ne: ▼

Furusawa et al Rad. Res. (2000) 

OER as function of LET 

C 

O 
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DKFZ Group Relaxing! 

Thank	  You	  for	  Your	  A>en0on	  J	  



Partners: 
HIRO NCRO 

QUESTIONS????	  


