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cancer, prostate cancer years after rectal cancer, lung 
cancer after another lung cancer…); finally when re-
irradiation might be curative but over toxic with X-rays. 
With such different endpoints, the benefit of protons 
requires different investigational methods. Their common 
principle is to translate a physical dose difference into a 
difference of risk that must be translated in differences of 
either medical outcome, QOL or health costs. All these 
situations are raising the concern to define what is a 
“significant” difference, in terms of human utility and 
economical sustainability. 
Moreover, one must also take account of the potential 
medical drawbacks of protontherapy, namely  a series of 
uncertainties that are not fully mastered yet: the range 
uncertainties, the lack of possibilities to check the 
anatomical accuracy of dose delivery, and certainly the 
underestimated question of the high RBE at the deep end 
of the beams… necessarily out of the GTV and possibly in 
sensitive tissues we aim at sparing. Some specific 
toxicities have been described that might be related to 
this question of RBE uncertainties. 
The scientific methods to address these endpoints deserve 
discussion. Only the classical phase III prospective 
controlled randomized clinical trials, for comparisons, can 
provide accurate contemporary comparative real 
measures of effects. However, they are rather expensive, 
unsuitable for rare situations or very late endpoints and 
results are delayed and short lasting. 
On the other hand, modelling appears as an attractive 
solution for immediate application and medical choice of 
protons vs photons. However it is not so easy either. As 
the assessment process is built on physical dose, several 
successive rounds of modelling are required to calculate 
the different endpoints. In particular, this needs many 
parameters related to the patient / tumour / treatment / 
outcomes that are as many sources of uncertainties. 
Thus a careful association of these two approaches is 
advisable. 
First, clinical trials, with randomization, either of phases 
II or III, should produce a strong basis of high level of proof 
to allow the vital funding of protontherapy by health 
insurances. Randomized studies have also the valuable 
advantage to allow meta-analysis of studies of individual 
insufficient power. Meanwhile, they can provide initial 
values of model parameters. 
Second, protontherapy can be continually modelled to 
estimate the expected gain and its cost effectiveness for 
each individual patient in the “real life” beyond the 
restrictive frame of clinical trials. All medical cases can 
feed cumulative databases to back statistically analysis to 
constrain and refine the models as a continuous improving 
process, relying in particular on machine learning, which 
is a kind of artificial intelligence. Finally, large 
interconnected databases will allow data mining and in-
silico clinical trials, using modelling, to explore new 
applications and medical strategies. But, of course a 
critical and necessary input is the careful and shared 
follow-up of patients to identify early and late toxicities 
by the referent physician of the patient as well as by the 
protontherapy specialist. 
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SP-0643  MR-guided radiotherapy in the pelvic region 
A. Tree1 
1Royal Marsden Hospital Trust & Institute of Cancer 
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Abstract text 
MR-guided radiotherapy is now a reality with two 
platforms, MRIdian and Unity, in clinical use in multiple 
centres. Daily adaptive replanning to online MR images is 

now implemented routinely in these centres. Many 
dosimetric and machine-related hurdles have been 
surmounted to deliver MR-guided radiotherapy to date, 
but our clinical experience is still in its infancy.  
There are potential pitfalls and specific complexities of 
MR-guided radiotherapy from a dosimetric and clinical 
perspective. The changes in anatomy presented daily are 
unpredictable and their clinical relevance is uncertain. 
This lecture will outline clinical experience to date and 
explain some of the lessons learned so far with MR-guided 
radiotherapy.   
The potential future advantages of MR-guided adaptive 
radiotherapy will be explored, sharing a vision of where 
this technology may take us in the next 5-10 years.  
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SP-0644  Advances in imaging to predict and monitor 
radiation response 
U. Van der Heide1 
1Netherlands Cancer Institute, Radiation Oncology, 
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Abstract text 
A vast body of literature exists on a range of imaging 
biomarkers predicting response after radiotherapy. 
Functional techniques such as PET with FDG or hypoxia 
tracers  and various forms of functional MRI have been 
shown to have prognostic value. Increasingly, 
combinations of texture features from anatomical and 
functional images are proposed that predict outcome. 
These methods can potentially be applied in radiotherapy 
to stratify patients between different treatment options 
before the onset treatment or at a later time point.  
A drawback in the adoption of functional imaging 
techniques in clinical practice is the substantial variability 
in methodology, both with respect to acquisition and 
analysis. Quantitative imaging techniques may be a way to 
resolve this issue. It will facilitate comparison of imaging 
data from longitudinal studies as well as multicenter 
trials.  
To strengthen the evidence on biomarkers, single center 
as well as multi-center studies using functional imaging 
techniques, need to show that within their trial protocol 
consistent quantification of imaging is ensured. Quality 
assurance programs need to be part of trial protocols and 
can help broad implementation of quantitative techniques 
in the community.  
Repeated imaging during the course of fractionated 
radiotherapy informs on anatomical and functional 
changes of the disease and creates the prospect of 
adaptation of treatment plans. Trials that modify the 
treatment several weeks into the treatment based on 
functional imaging, are ongoing. Also, the value of 
functional imaging for stratification of patients after 
neoadjuvant radiotherapy is being investigated.  
The analysis of longitudinal data can however be 
challenging. Deformations of tissue or shrinking of the 
tumor over time, make a voxel-by-voxel comparison of 
quantitative images acquired at different time points 
impossible. Descriptive statistics over the entire tumor 
volume may reflect response to the treatment, but in this 
approach the changes in spatial heterogeneity are lost.  
Frequent, preferably daily imaging may be beneficial in 
this context as from day to day the effect of tumor 
regression will be limited. Up to now, daily quantitative 
imaging was not feasible in clinical practice. However, 
with the introduction of MR-guided radiotherapy, patients 
receive an MRI exam during each treatment fraction. We 
recently showed that functional imaging is also feasible in 
this setting, creating the propect of monitoring functional 
response to the treatment in unprecedented detail. 
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SP-0645  New approaches to Radiotherapy biomarkers, 
the data has gotten big 
E. Medico1 
1University of Turin,Turin,Italy 
 
Abstract not received 
 
SP-0646  Translation of biomarker signatures in daily 
clinical use? 
M. Krause1 
1TU Dresden- Med. Faculty Carl Gustav Carus, 
Department of Radiotherapy and Radiation Oncology, 
Dresden, Germany  
 
Abstract text 
During the past decades, cancer treatment has been 
improved in a technically and medically manner. 
Nonetheless, the 5-year overall survival rate for head and 
neck squamous cell carcinoma (HNSCC) is still at about 
50%. Currently, most patients with functionally inoperable 
HNSCC are treated with primary radiochemotherapy 
(RCTx). In contrast to radiotherapy alone, clinical trials 
showed that patients who received RCTx benefit in terms 
of increased overall survival and loco-regional control as 
well as freedom of distant metastases. However, 
concomitant chemotherapy is leading to increased 
toxicity. Another obstacle is the heterogeneity of tumor 
response to this treatment. Therefore, biomarkers are 
urgently needed to identify patient groups who require de-
escalated or intensified treatment schedules based on 
their tumor biology in addition to established clinical 
parameters. Currently, a panel of promising biomarkers is 
tested in numerous clinical studies, such as human 
papilloma virus (HPV) status. A positive HPV infection 
status may be a suitable biomarker for patient 
stratification towards de-escalation treatment regimens. 
However, additional biomarkers are needed for further 
stratification of patients with HPV-negative tumors.  This 
talk will give an overview about the results of biomarker 
studies and ongoing clinical trials. 
 
OC-0647  Analysis of biomarkers for late radiotherapy 
toxicity in the REQUITE project 
C. Talbot1, D. Azria2, T. Burr3, J. Chang-Claude4, A. 
Dunning5, M. Farcy Jacquet6, C. Herskind7, D. De 
Ruysscher8, R. Elliott9, S. Gutiérrez-Enríquez10, P. 
Lambin8, A. Müller4, T. Rancati11, T. Rattay1, B. 
Rosenstein12, P. Seibold4, R. Valdagni13, A. Vega14, L. 
Veldeman15, M. Veldwijk7, F. Wenz7, A. Webb1, C. West9 
1University of Leicester, Department of Genetics, 
Leicester, United Kingdom ; 2Institut du Cancer de 
Montpellier, Radiation Oncology, Montpellier, France ; 
3Source Bioscience, Research & Development, 
Nottingham, United Kingdom ; 4German Cancer Research 
Center DKFZ, Division of Cancer Epidemiology, 
Heidelberg, Germany ; 5University of Cambridge, Centre 
for Cancer Genetic Epidemiology, Cambridge, United 
Kingdom ; 6Centre Hospitalier Universitaire de Nîmes 
CHU, Radiotherapy, Nîmes, France; 7Medical Faculty 
Mannheim at Heidelberg University, Radiation Oncology, 
Mannheim, Germany; 8Maastricht University Medical 
Center, Radiotherapie, Maastricht, The Netherlands ; 
9University of Manchester, Division of Cancer Sciences, 
Manchester, United Kingdom ; 10Vall d’Hebron Institute 
of Oncology-VHIO, Oncogenetics, Barcelona, Spain; 
11Fondazione IRCCS Istituto Nazionale dei Tumori, 
Programma Prostata, Milan, Italy ; 12Mount Sinai Medical 
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13Fondazione IRCCS Istituto Nazionale dei Tumori, 
Programma Prostata, Milan, France ; 14CHUS - Complejo 
Hospitalario Universitario de Santiago, Fundación 
Pública Galega de Medicina Xenómica, Santiago de 
Compostela, Spain ; 15UZ Gent, Radiotherapy, Ghent, 
Belgium  

 
Purpose or Objective 
The European Union funded REQUITE consortium aims to 
validate predictors of radiotherapy-related adverse 
reactions to develop clinically useful tools. Potential 
predictors include clinical and dose parameters, genetic 
markers, gene expression and the radiation-induced 
lymphocyte apoptosis (RILA). 
Material and Methods 
REQUITE is a multi-centre, observational study 
(www.requite.eu). Enrolment was open for two and a half 
years through 26 centres in eight countries. Follow-up was 
collected for two years ending in September 2018. The 
primary endpoints are change in breast appearance at 24 
months (breast), rectal bleeding at 24 months (prostate) 
and breathlessness at 12 months (lung). 4442 patients 
have been enrolled in REQUITE: 2069 breast, 561 lung and 
1808 prostate cancer patients. In addition a further 383 
lung cancer patients from another study have been 
integrated. All the patient data is held in a central 
database, including clinical, treatment, CTCAE scored 
toxicity, patient-reported outcomes, DVH & DICOM and 
biomarkers. All blood samples are held in the CIGMR 
Biobank at the University of Manchester. 
Results 
All patients who complete the study have been SNP 
genotyped using Infinium OncoArrays, which tests for 
~250,000 genome-wide SNPs and a similar number of 
cancer-specific SNPs, including some chosen from 
Radiogenomics studies. Results from the GWAS will be 
presented. RILA was carried out in three of the European 
centres using a standardised protocol; it assesses the 
percentage radiation-induced apoptosis in lymphocytes, 
detected by flow cytometry, 48 hours after ex-vivo 
irradiation of whole blood. 1317 samples have been 
analysed using the apoptosis assay. Factors that affect 
RILA have been identified, including cancer type and 
smoking status. As expected, analysis showed that RILA 
does not predict most acute toxicity endpoints. An 
exception was acute breast pain, which suggests a 
different biology to other endpoints. An interim analysis 
of one-year toxicity data showed predictive value for 
urinary endpoints in prostate cancer and for fibrosis in 
breast cancer. The final analysis of two-year toxicity end-
points will be presented. A pilot RNA sequencing 
experiment using 50 lung cancer cases identified eleven 
differentially expressed transcripts as potential 
predictors. 
Conclusion 
This large scale prospective observational study is the 
largest to date to assess the use of predictive biomarkers 
for assessing radiotherapy related toxicity. 
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SP-0648  Criteria for choosing dose and irradiation 
techniques for palliative treatment 
Y. Van Der Linden1 
1Leiden University Medical Center Lumc, Department Of 
Radiotherapy, Leiden, The Netherlands  
 
Abstract text 
Radiotherapy is an important treatment modality for 
advanced cancer patients who experience clinical 
symptoms caused by metastatic disease or the primary 
tumour itself. And times are changing, with the possibility 
to treat oligometastastic disease using stereotactic 
techniques and ablative doses with the goal of prolonged 
symptom control, and maybe, even prolonged 
survival. When considering the use of palliative 
radiotherapy it is therefore recommendable to think 
about some important issues 
1- How do we select our patients for palliative 

http://www.requite.eu/



