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EVIDENCES PRACTICE 
CHANGING

Gastro-intestinal

GUIDELINES

‘Orphan’ cases

HYPOTHESIS GENERATING

§ Stomaco

§ Pancreas

§ Colon-Retto



Gastro-intestinal



Gastro-intestinal

§ Stomaco

§ Pancreas

§ Colon-Retto



RT mainly postoperative
Poor compliance ∿ 50% completed post-RT

Increase compliance ∿ 70% completed pre-RT
Increase tumor response





Summary



Gastro-intestinal

§ Stomaco à Guidelines; Orphan Cases

§ Pancreas

§ Colon-Retto



Gastro-intestinal

§ Stomaco

§ Pancreas

§ Colon-Retto



‘NEW’ DRUGS - CRT



Nelfinavir

§ANTI-RETROVIRAL protease inhibitor: HIV infection

§ RADIOSENSITIZING PROPERTIES 

§Head-and-neck, lung carcinoma, PANCREAS cell lines

§ Therapeutic doses SAME for HIV infection
Nakamura JL et al. Neurooncol 2005

Gupta AK et al. Cancer Res 2005
Brunner TB et al. J Clin Oncol 2008

Drug abscopal effect





Secondary endpoints:
1. Safety
2. Qol
3. Ca 19.9 levels
4. ……..

Primary endpoints:
OS
PFS



COMPLIANCE

Induction CHEMO
58-62%
Completed 100% CT

RADIOTHERAPY
@50 Gy à 95% 
@ 60 Gy à100% completed RT

106 pts RANDOMIZED





Summary

• NO improvement of OS with NELFINAVIR or RT 60 Gy
• RT 60 Gy + capecitabine well tolerated
• Suggestion of better LOCAL CONTROL with RT 60 Gy



SBRT



CONKO-007: Study Design

Fietkau. ASCO 2022. and American Society of Clinical Oncology 2022 annual meeting NCT01827553.

- Primary endpoint: R0 resection rate
- Secondary endpoints: OS, DFS, RR, survival following resection

Patients with unresectable 
LAPC
(402)

CRT: Gemcitabine + RT (50.4Gy/28fx)
(n = 167) 

CT: Gemcitabine or FOLFIRINOX
(n = 169)

Induction CT:
Gemcitabine or 

FOLFIRINOX*

Randomized
(336)

Randomized phase III trial of induction chemotherapy followed by chemoradiotherapy or chemotherapy
alone for nonresectable locally advanced pancreatic cancer



1. ↑ R0 CRM negative resections (20% vs 9%) 
2. Among surgery patients 5-year OS was 27% vs 13%
3. ↑ 2y PFS (24% vs 18%)

4. 5-year OS was doubled (10% vs 4%) 
§ ↓ R1 resections (3% vs 10%) 
§ ↑pathologic complete response (pCR) (6% vs  0%) 
§ No difference in median PFS or OS

CRT ARM

Fietkau. ASCO 2022. and American Society of Clinical Oncology 2022 annual meeting

CONKO-007: Conclusions



Gastro-intestinal
§ Stomaco

§ Pancreas

§ Colon-Retto

CRTà guidelines 

RT  60 Gy ‘orphan’ 

nelfinavir hypothesis generating

SBRTà guidelines



Gastro-intestinal

§ Stomaco

§ Pancreas

§ Colon-Retto



LARC



CAO-ARO-AIO-16



Trial Endpoint Stage Treatment # patients

TNT CRT

RAPIDO
Bahadoer RR
Lancet Oncol 2021

3y DRTF
HR 
(T4, MRF+, 
mucinous, N
extramesorecum)

Short-TNT
à S

Long CRT
à S +/-CT 912 

PRODIGE 23
Conroy T Lancet Oncol 2021 3y DFS T3-4 

any N
CT + Long CRT 
àS + CT 

Long CRT
à S + CT 461

Total Neoadjuvant Therapy



TRIAL
DRFT/DFS DM pCR LR

TNT CRT TNT CRT TNT CRT TNT CRT

RAPIDO
24% 30% 20% 27% 28% 14% 8.3% 6%

p=0.019 p=0.0048 p< 0.0001 p=0.12

PRODIGE 23 76% 69% 17% 25% 28% 12% 4% 6%

p=0.0034 p=0.0017 p< 0.0001 p=0.56

Total Neoadjuvant Therapy: DM
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Total Neoadjuvant Therapy

R
T

Rest FOLFOX (9 cycles) or CAPOX (6 cycles) REST
T
M
E

RAPIDO trial

RAPIDO TRIAL



Local Control: RAPIDO data

Articles

36 www.thelancet.com/oncology   Vol 22   January 2021

other than colorectal, and death from all causes as events, 
had a hazard ratio of 0·75 (95% CI 0·60–0·93; p=0·010). 
However, according to this definition, patients are not 
disease free at the start of the curves, rather they are 
event free. Sensitivity analyses adjusting for possible 
time-related bias and separately for stratification factors 
showed similar results as the original analyses (appendix 
pp 12–13). Local recurrence in each group is shown in 
table 2.

In the experimental group, median time between 
conclusion of radiotherapy and start of chemotherapy 
was 14 days (IQR 12–17) in patients who started allocated 
treatment. In the standard of care group, the optional 
field reduction after 45 or 46 Gy, as described in the 
protocol, was done for 102 (23%) of 441 patients who 
started treatment. Among patients who started allocated 
treatment, one (<1%) of 460 patients in the experimental 
group and ten (2%) of 441 in the standard of care group 
were given an external beam boost. Dose reduction of 
chemotherapy occurred in 201 (44%) of 460 patients in 
the experimental group, in 25 (6%) of 441 patients in the 
standard of care group during preoperative therapy, and 
in 64 (34%) of 187 patients during adjuvant chemotherapy 
in the standard of care group. Of the patients who 
started allo cated treatment in the experimental group, 
454 (99%) of 460 started with CAPOX. In the experi-
mental group, 71 (15%) of 460 patients prematurely 
stopped pre operative chemo therapy. In the standard of 
care group, 40 (9%) of 441 patients prematurely stopped 
chemo therapy during preoperative (neoadjuvant) treat-
ment and 69 (37%) of 187 who started adjuvant chemo-
therapy prematurely stopped chemotherapy during 
adjuvant treat ment. Thus, in the experimental group, 
389 (85%) patients completed preoperative chemo-
therapy compared with 401 (90%) patients in the stan-
dard of care group who completed chemotherapy. 
Reasons for stopping chemo therapy were toxicity (in 
65 [14%] patients in the experi mental group, 32 [7%] in 
the standard of care group during preoperative 
treatment, and 60 [32%] in the standard of care group 
during adjuvant therapy), disease progression (in 
one [<1%] in the experimental group, two [<1%] in the 
standard of care group during pre operative treatment, 
and one [1%] in the standard of care group during 
adjuvant therapy), and other (in one [<1%] in the experi-
mental group, one [<1%] in the standard of care group 
during preoperative treatment, and three [2%] in 
the standard of care group during adjuvant therapy). 
Additional reasons in the experimental group were non-
compliance (one [<1%]), patient withdrew from study 
(two [<1%]), and unknown (one [<1%]). In the standard 
of care group, during preoperative treatment the 
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Figure 2: Cumulative probability of disease-related treatment failure (A), 
distant metastases (B), and locoregional failure (C)
HR=hazard ratio.

P =0.12

Bahadoer, Lancet Oncol 2021 Unpublished data ESSO 2021
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BACKGROUND
Neoadjuvant chemotherapy and radiation followed by surgical resection of the rec-
tum is a standard treatment for locally advanced rectal cancer. A subset of rectal 
cancer is caused by a deficiency in mismatch repair. Because mismatch repair–defi-
cient colorectal cancer is responsive to programmed death 1 (PD-1) blockade in the 
context of metastatic disease, it was hypothesized that checkpoint blockade could be 
effective in patients with mismatch repair–deficient, locally advanced rectal cancer.

METHODS
We initiated a prospective phase 2 study in which single-agent dostarlimab, an 
anti–PD-1 monoclonal antibody, was administered every 3 weeks for 6 months in 
patients with mismatch repair–deficient stage II or III rectal adenocarcinoma. This 
treatment was to be followed by standard chemoradiotherapy and surgery. Patients 
who had a clinical complete response after completion of dostarlimab therapy 
would proceed without chemoradiotherapy and surgery. The primary end points 
are sustained clinical complete response 12 months after completion of dostar-
limab therapy or pathological complete response after completion of dostarlimab 
therapy with or without chemoradiotherapy and overall response to neoadjuvant 
dostarlimab therapy with or without chemoradiotherapy.

RESULTS
A total of 12 patients have completed treatment with dostarlimab and have under-
gone at least 6 months of follow-up. All 12 patients (100%; 95% confidence inter-
val, 74 to 100) had a clinical complete response, with no evidence of tumor on 
magnetic resonance imaging, 18F-fluorodeoxyglucose–positron-emission tomogra-
phy, endoscopic evaluation, digital rectal examination, or biopsy. At the time of 
this report, no patients had received chemoradiotherapy or undergone surgery, and 
no cases of progression or recurrence had been reported during follow-up (range, 
6 to 25 months). No adverse events of grade 3 or higher have been reported.

CONCLUSIONS
Mismatch repair–deficient, locally advanced rectal cancer was highly sensitive to 
single-agent PD-1 blockade. Longer follow-up is needed to assess the duration of 
response. (Funded by the Simon and Eve Colin Foundation and others; Clinical-
Trials.gov number, NCT04165772.)

a bs tr ac t

PD-1 Blockade in Mismatch Repair–Deficient, Locally 
Advanced Rectal Cancer

A. Cercek, M. Lumish, J. Sinopoli, J. Weiss, J. Shia, M. Lamendola-Essel, I.H. El Dika, N. Segal, M. Shcherba, 
R. Sugarman, Z. Stadler, R. Yaeger, J.J. Smith, B. Rousseau, G. Argiles, M. Patel, A. Desai, L.B. Saltz, M. Widmar, 

K. Iyer, J. Zhang, N. Gianino, C. Crane, P.B. Romesser, E.P. Pappou, P. Paty, J. Garcia-Aguilar, M. Gonen, 
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MMR deficiency

Dostarlimab 6 months every 3 weeks

Followed by CRT if not CR

Followed by surgery if not CR



n engl j med 386;25 nejm.org June 23, 20222370

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e
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1. Only 3% of all rectal cancer

2. MMR/MSI evaluation to ALL patients

Immune therapy in rectal cancer



Scott JG et al. Lancet Oncol. 2021 Sep;22(9):1221-1229

New radiotherapy dose definition protocols
Genomic-Adjusted Radiation Dose (GARD)

Correlation with time to first recurrence and overall survival 

Omic guided radioterapy



Boldrini et al, La Radiologia Medica 2019

Early regression index

2020

AUC = 0.93

pCR prediction during treatment

2° week

MR-LINAC

Hybrid machine
Simulation



METASTATIC



SABR COMET long term outcomes

99 pts randomized up to 2016



SABR COMET long term outcomes



§ International Ethical Committee (Prot. Negrar 2019-ZT) 

§ 23 Centers 

§ 450 lung oligometastatic patients from colon and rectum



Risk class Cum GTV # of mets tPMD median tPMD 2 years

Low < 10 cc 1–3 34.1 58.9 % 

Intermediate > 10 cc 1–3 13.9 38.4 % 

High any 4-5 9.4 35.3 % 



Summary

• The number of lesions cannot predict alone OMD à PMD 
• Cumulative VOLUME highly predicts OMDàPMD
• PM may be used to design studies on SABR
• Other factors (radiomics) may add info for prognosis/prediction



PATIENT



pCR

Variable Value OR (95% IC) p value

SII >500
0.53 

(0.37-0.75)
p<0.0001

Variable Value HR (95% IC) p value
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p<0.001
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0.73 

(0.53-0.99)
p=0.04

MLR >0.35
1.49 
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p=0.01

DFS OS

Multivariate analysis

Mariani S et al. AIRO 2022
ctRO in press

AIRO Gastrointestinal Study Group - 9 centers

LEGEND
Hemo-eosinophils inflammation index (HEI)
Neutrophil to lymphocyte ratio (NLR)
Systemic index of inflammation (SII)
Platelet to lymphocyte ratio (PLR)

808 patients
out of 1262

PREDICTIVE AND PROGNOSTIC VALUE OF INFLAMMATORY MARKERS IN LARC PATIENTS UNDERGOING 
NEOADJUVANT CHEMORADIOTHERAPY –A RETROSPECTIVE MULTICENTRIC ANALYSIS BY AIRO  

GASTROINTESTINAL STUDY GROUP



Summary

Baseline inflammatory markers  do have some predictive and prognostic role in LARC

Baseline inflammatory markers are inexpensive and easy to obtain

Available data are not univocal and are all retrospective in nature (confounding factors?)

Immune response may change over the course of the disease, also as a result of treatments

Prospective studies evaluating pre- and post-treatment inflammation markers may be the key to getting to the point 

of including these parameters in the therapeutic work-up of LARC patients

Mariani S et al. AIRO 2022
ctRO in press



TECHNICAL



Original Article

Development of a consensus-based delineation guideline for locally
recurrent rectal cancer

Floor Piqeur a,b,c,1, Britt J.P. Hupkens a,d,1, Stefi Nordkamp e, Marnix G. Witte b, Philip Meijnen f,
Heleen M. Ceha g, Maaike Berbee d, Margriet Dieters h, Sofia Heyman i, Alexander Valdman j,
Martin P. Nilsson k, Joost Nederend l, Harm J.T. Rutten e,m, Jacobus W.A. Burger e, Corrie A.M. Marijnen b,c,
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GROW School for Oncology and Reproduction, Maastricht University Medical Centre+, Doctor Tanslaan 12, 6229ET Maastricht; eDepartment of Surgery, Catharina Hospital,
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a b s t r a c t

Background and purpose: Neoadjuvant chemoradiotherapy (nCRT) is used in locally recurrent rectal can-
cer (LRRC) to increase chances of a radical surgical resection. Delineation in LRRC is hampered by complex
disease presentation and limited clinical exposure. Within the PelvEx II trial, evaluating the benefit of
chemotherapy preceding nCRT for LRRC, a delineation guideline was developed by an expert LRRC team.
Materials and methods: Eight radiation oncologists, from Dutch and Swedish expert centres, participated
in two meetings, delineating GTV and CTV in six cases. Regions at-risk for re-recurrence or irradical resec-
tion were identified by eleven expert surgeons and one expert radiologist. Target volumes were evaluated
multidisciplinary. Inter-observer variation was analysed.
Results: Inter-observer variation in delineation of LRRC appeared large. Multidisciplinary evaluation per
case is beneficial in determining target volumes. The following consensus regarding target volumes was
reached. GTV should encompass all tumour, including extension into OAR if applicable. If the tumour is in
fibrosis, GTV should encompass the entire fibrotic area. Only if tumour can clearly be distinguished from
fibrosis, GTV may be reduced, as long as the entire fibrotic area is covered by the CTV. CTV is GTV with a
1 cm margin and should encompass all at-risk regions for irradical resection or re-recurrence. CTV should
not be adjusted towards other organs. Multifocal recurrences should be encompassed in one CTV. Elective
nodal delineation is only advised in radiotherapy-naïve patients.
Conclusion: This study provides a first consensus-based delineation guideline for LRRC. Analyses of re-
recurrences is needed to understand disease behaviour and to optimize delineation guidelines
accordingly.

! 2022 Elsevier B.V. All rights reserved. Radiotherapy and Oncology 177 (2022) 214–221

In the past decades, treatment outcome of locally recurrent rec-
tal cancer (LRRC) has improved significantly.[1–5] Intensification

of neoadjuvant treatment for LRRC is used to improve oncologic
outcome. [1,2,6,7] Currently, neoadjuvant chemoradiotherapy
(nCRT) is an integral part of LRRC treatment.[2,8–16] In radiother-
apy naïve patients, nCRT is advised to downstage tumour volume
and increase the likelihood of a radical resection (R0), which is
the most important prognostic factor for survival.[1,4] Re-
irradiation in the setting of LRRC is feasible and safe, confirmed
by low toxicity rates seen in the first prospective re-irradiation fea-
sibility trial for LRRC performed by Valentini et al.[17] Although re-

https://doi.org/10.1016/j.radonc.2022.11.008
0167-8140/! 2022 Elsevier B.V. All rights reserved.

Abbreviations: LRRC, Locally recurrent rectal cancer; GTV, Gross tumour volume;
CTV, Clinical target volume; PTV, Planning target volume; nCRT, Neoadjuvant
chemoradiotherapy; OAR, Organs at risk; R0, Radical resection; OS, Overall survival;
RCT, Randomized controlled trial; DSC, Dice similarity coefficient; HD, Hausdorff
distance; QA, Quality Assurance.
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Fig. 2. Consensus-based GTV and CTV for cases 1.1–2.3 (on the left), with diagnostic MRI (case 1.1, 1.3–2.3) or PET (case 1.2) imaging on the right. 1.1: Recurrence near the
pelvic wall. 1.2 (repeated as 2.1): Recurrence located in fibrosis (with black-and-white PET). 1.3: Multifocal recurrence. 2.2: RT-naïve patient with elective CTV delineation as
in LARC. 2.3: Lateral recurrence.
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The delineation study was repeated in Sweden. Radiation oncol-
ogists from 3 expert sites were invited to participate and were
instructed to delineate according to local practice. No other
instructions were provided, however, participants received the
Dutch guideline prior to delineation, introducing potential bias.
After two meetings with Swedish participants, the final version
of the guideline was drafted.

After guideline completion, delineation variation was calcu-
lated. The following analyses had no impact on the development
of the guideline, but were used to demonstrate delineation varia-
tion. Analyses were performed on Dutch and Swedish data sepa-
rately, to account for potential bias.

Delineations were triangulated into a 3D mesh structure, by use
of in-house software (Match42). Median surfaces of contours were
constructed to encompass each point designated as target volume
by at least 50% of radiation oncologists. Subsequently, analyses
were performed in reference to the computed median delineations.

Inter-observer agreement was evaluated using the Dice similar-
ity coefficient (DSC), which is a measure for overlap, for each GTV
and CTV in reference to computed median.[26] A DSC of 1.0 signi-
fies a perfect overlap between two delineations, whereas a DSC of
0.0 signifies no overlap.[26].

Distance between median delineation and radiation oncolo-
gist’s delineation was evaluated using Hausdorff distances (HD).
[26] The HD is defined as the maximum of all smallest distances
from each point on one delineation to the other. A smaller value
of HD corresponds to less variation. The maximum distance, i.e.,
the HD100%, is sensitive to outliers. Therefore, the HD98% (98th
percentile), was used in analysis, to reduce the effect of single
outliers.

Comparisons of median DSC and HD98% were performed by
Wilxocon sign rank test and Mann-Whitney U test. Statistical anal-
ysis was performed using IBM SPSS Statistics for Windows, Version
25.0, IBM Corp. Released 2017. Armonk, NY: IBM Corp.

Table 1
Summary of case characteristics, representing diverse disease presentation in LRRC.

Meeting Prior radiotherapy Radiotherapy naïve Location ** Unifocal Multifocal

Case 1.1 1 X Lateral, near the pelvic wall X
Case 1.2* 1 X Posterior X
Case 1.3 1 X Axial/central X
Case 2.1* 2 X Posterior X
Case 2.2* 2 X Posterior X
Case 2.3 2 X Lateral, obturator loge X

* Case 1.2 is repeated as case 2.1 to test guideline adherence. Case 2.2 is derived from the same patient as case 1.2 and 2.1, but case information was altered to represent a
radiotherapy naïve patient.
** Location[25]: Lateral: involving the bony pelvic sidewall or sidewall structures including the iliac vessels, pelvic ureters, lateral lymph nodes, pelvic autonomic nerve, and

sidewall musculature; posterior: involving the sacrum and coccyx; axial/central: not involving anterior, posterior, or lateral pelvic sidewalls.

Table 2
Median, minimum and maximum DSC and HD98% of radiation oncologist’s GTV and CTV in reference to calculated median GTV and CTV for Dutch participants.

Case# Case Description N DSC HD 98 % (cm)

Median Min Max Median Min Max

1.1 Recurrence near the pelvic wall GTV
CTV

5
5

0.76
0.75

0.58
0.28

0.92
0.86

0.84
1.54

0.32
0.86

1.12
2.87

1.2 Presacral recurrence GTV
CTV

5
5

0.59
0.82

0.41
0.27

0.81
0.84

1.27
2.05

0.64
0.98

2.26
2.96

1.3 Multifocal recurrence GTV
CTV

4
4

0.57
0.84

0.36
0.64

0.67
0.94

0.75
1.14

0.64
0.77

1.10
3.20

2.1 Presacral recurrence, Repeat GTV
CTV

5
5

0.66
0.81

0.49
0.73

0.83
0.87

1.22
1.34

0.63
1.17

1.57
1.85

2.2 Presacral recurrence, RT naive GTV
CTV

4
4

0.66
0.68

0.40
0.74

0.84
0.90

1.20
2.87

0.97
0.78

1.87
3.54

2.3 Lateral recurrence GTV
CTV

4
4

0.76
0.87

0.33
0.35

0.83
0.89

0.56
0.64

0.43
0.55

1.21
3.38

Table 3
Median, minimum and maximum DSC and HD98% of radiation oncologist’s GTV and CTV in reference to calculated median GTV and CTV for Swedish participants.

Case# Case Description N DSC HD 98 % (cm)

Median Min Max Median Min Max

1.1 Recurrence near the pelvic wall GTV
CTV

3
3

0.87
0.89

0.63
0.80

0.95
0.96

0.37
0.63

0.15
0.19

1.57
1.40

1.2 Presacral recurrence GTV
CTV

3
3

0.80
0.85

0.58
0.82

0.89
0.94

0.83
0.76

0.76
0.48

2.13
2.03

1.3 Multifocal recurrence GTV
CTV

3
3

0.72
0.90

0.11
0.77

0.77
0.91

0.31
1.68

0.13
0.76

2.14
2.34

2.1 Presacral recurrence, Repeat GTV
CTV

3
3

0.73
0.87

0.72
0.80

0.88
0.93

0.99
0.85

0.71
0.78

1.41
1.80

2.2 Presacral recurrence, RT naive GTV
CTV

3
3

0.86
0.87

0.70
0.79

0.91
0.90

0.78
1.58

0.43
1.50

1.26
4.28

2.3 Lateral recurrence GTV
CTV

3
3

0.64
0.88

0.52
0.71

0.86
0.91

0.57
0.57

0.33
0.51

0.71
0.98
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