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1 Name of Sponsor/Company 

 Universitätsklinikum Erlangen, Strahlenklinik, insoweit handelnd für den Freistaat Bayern, 

vertreten durch den Dekan der Medizinischen Fakultät der Friedrich-Alexander-Universität 

Erlangen-Nürnberg 

2 Name of Finished Product 

 Gemcitabine (GEMCI-cell), Oxaliplatin Hospira, Folinic acid (Leucovorin Pfizer), Irinotecan 

Kabi, 5-Fluorouracil medac 

All brands of the active substances were allowed in the study. 

3 Name of Active Substance 

 Gemcitabine, Oxaliplatin, Folinic acid, Irinotecan und 5-Fluorouracil, Radiotherapy 

4 Individual Study Table: Referring to Part of the Dossier (Volume, Page) 

Anmerkung: Diese Angabe ist nur bei Einreichung in Zusammenhang mit einem Zulassungsdossier erforderlich 

 Not applicable 

5 Title of Study 

Anmerkung: Es muss klar hervorgehen, dass die letzte Protokollversion einschließlich aller Amendments gemeint ist, die 

Amendments sind anzugeben und zu identifizieren 

 Chemoradiation Following Induction Chemotherapy in Locally Advanced, Unresectable 

Pancreatic Cancer – A Randomised Phase 3 Trial: Chemoradiation Following Induction 

Chemotherapy Compared with Chemotherapy Alone – Protocol v9.0 

Previous Protocol Versions/Amendments: 

• Protocol v. 4.0 – 19.11.2012 First Submission  

• Protocol v. 5.0 – 16.07.2013 Amendment 1 

• Protocol v. 6.0 – 14.05.2014 Amendment 2 

• Protocol v. 7.0 – 19.02.2015 Amendment 3  

• Protocol v. 8.1 – 02.05.2018 Amendment 4 

• Protocol v. 9.0 – 25.07.2023 Amendment 11 

 

End of Recruitment 08.02.2021 

End of Trial (last patient last visit): 08.11.2023 

6 Investigators 

 Principal Investigator:  

Prof. Dr. Rainer Fietkau, Universitätsklinikum Erlangen, Strahlenklinik, Universitätsstr. 27, 

91054 Erlangen 

 

Universitätsklinikum Erlangen: Prof. Rainer Fietkau, Prof. Sabine Semrau 

Aachen, Universitätsklinikum: Prof. Ulf-Peter Neumann, Dr. Florian Ulmer 
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Augsburg, Klinikum: Prof. Helmut Messmann, Dr. Andreas Probst 

Klinikum Esslingen GmbH: Dr. Guido Haussner, Dr. Swen Weßendorf 

Berlin, Charité-Universitätsmedizin: Prof. Dominik Modest, Dr. Uwe Pelzer 

Sana Klinikum, Lichtenberg: Matthias Federlein, Dr. Christoph Schmöcker 

Augusta-Kranken-Anstalt, Bochum: Prof. Dirk Behringer, Dr. Annette Nolte 

Städtisches Klinikum Brandenburg GmbH: Prof. René Mantke, Prof. Peter Markus Deckert 

Tübingen, Universitätsklinik: Prof. Michael Bitzer, Dr. Ruben Plentz 

Coburg, Klinikum: Prof. Gerhard Grabenbauer, Dr. Christof Lamberti 

Dresden, BAG/Onkologische Gemeinschaftspraxis: Dr. Lutz Jacobasch, Dr. Thomas Wolf 

Frankfurt, Klinik der Johann Wolfgang-Goethe-Universität: Prof. Claus Rödel, Dr. Detlef 

Imhoff 

Praxis Prof. Oettle, Friedrichshafen: Prof. Helmut Oettle, Prof. Frank Mayer 

Klinikum Garmisch-Partenkirchen, Oberland: Dr. Helmut Lambertz, Dr. Lothar Schulz 

SLK-Kliniken Heilbronn GmbH: Prof. Uwe Martens, Dr. Markus Lindauer 

Klinikum Bayreuth GmbH: Prof. Ludwig Keilholz, Prof. Alexander Kiani 

Halle, St. Elisabeth und St. Barbara Krankenhaus: Dr. Bernhard Opitz, Dr. Anett Krziwanie 

Homburg, Universitätsklinikum des Saarlandes: Prof. Frank Lammert, Dr. Simone 

Zimmermann 

Jena, Universitätsklinikum: Dr. Udo Lindig, Dr. Thomas Ernst 

Köln, Universitätsklinikum: Dr. Dirk Waldschmidt, Prof. Arnulf Hölscher 

Kliniken der Stadt Köln: Prof. Peter Niehoff, Dr. Birgitta Bungart 

Klinikum Magdeburg GmbH: Prof. Karsten Ridwelski, Dr. Christoph Kahl 

Mainz, Universitätsmedizin: Prof. Heinz Schmidberger, Dr. Silla Hey-Koch 

Bochum, St. Josef-Hospital: Prof. Waldemar Uhl, Prof. Anke Reinacher-Schick 

Marburg, Universitätsklinikum: Dr. Patrick Michl, Dr. Sebastian Krug 

München, Klinikum Großhadern, LMU: Prof. Volker Heinemann, Prof. Stefan Böck  

Münster, Universitätsklinikum: Prof. Hans Th. Eich, Dr. Benjamin Strücker 

Regensburg, Krankenhaus Barmherzige Brüder: Dr. Nicolas Moosmann, Dr. Anke 

Schlenska-Lange 

Ostfildern, Kreiskliniken Esslingen, Paracelsus-Krankenhaus Ruit: Dr. Matthias Geiger, 

Nicole Morell 

Stuttgart, Marienhospital: Prof. Claudio Denzlinger, Dr. Lale Kayikci 

Trier, Krankenhaus der Barmherzigen Brüder: Dr. Heinz Kirchen, Monika Lankeshofer-Loch 

Würzburg, Universitätsklinikum/CCC Mainfranken: Prof. Volker Kunzmann, Dr. Bülent Polat 

Magdeburg, Universitätsklinikum: Prof. Roland Croner, Dr. Marino Venerito 

Freiburg, Universitätsklinik: Prof. Uwe Wittel, Prof. Stefan Fichtner-Feigl 

Leipzig, Universitätsklinikum: Prof. Florian Lordick, Dr. Gertraud Stocker 

Oldenburg, Pius Hospital: Prof. Frank Griesinger, Hagen Flach 
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Bochum, Knappschaftskrankenhaus: Prof. Wolff Schmiegel, Dr. Michael Pohl 

Hamburg, Praxis Hämatologisch-Onkologischer Schwerpunkt: Dr. Mathias Bertram, Dr. 

Sigrun Müller-Hagen 

Leer, MVM mbH, Onkologische Schwerpunktpraxis: Dr. Lothar Müller, Dr. Detlev Schröder 

Mannheim, Universitätsklinikum: Dr. Nicolai Härtel, Dr. Nadine Schulte 

Ulm, Universitätsklinikum: Prof. Thomas Seufferlein, Dr. Thomas Ettrich 

pioh Frechen – Praxis Internistische Onkologie und Hämatologie: Dr. Holger Schulz, Dr. 

Roland Schnell 

Trier, Klinikum Mutterhaus der Borromäerinnen: Dr. Rolf Mahlberg, Prof. Dr. Michael 

Clemens 

pioh Köln – Praxis Internistische Onkologie und Hämatologie: Dr. Marcel Reiser, Dr. Ildiko 

Kátay 

Traunstein, Klinikum: Dr. Thomas W. Kubin, Dr. Elke Hagenreiner 

Stuttgart, Klinikum SCC: Prof. Gerald Illerhaus, Dr. Pascale Régincos 

Klinikum Bremen-Mitte: Prof. Johann Ockenga, Dr. Matthias Bormann 

Klinikum Landshut gemeinnützige GmbH: Barbara Kempf, Dr. Heiko Merkle 

Göppingen, ALB FILS KLINIKEN GmbH: Dr. Wolfram Baumann, Dr. Birgit Maier-Bay  

Dessau, Städtisches Klinikum: Prof. Ilja Ciernik, Dr. Axel Florschütz 

Göttingen, Universitätsmedizin: Prof. Michael Ghadimi, Dr. Alexander König 

Regensburg, Universitätsklinikum: Dr. Matthias Hautmann, Prof. Oliver Kölbl 

Leverkusen, Klinikum gGmbH: Stephanie Hammans, Dr. Dagmar Sent 

Hildesheim, St. Bernward Krankenhaus GmbH: Prof. Ulrich Kaiser, Thomas Heide 

7 Study centre(s) 

  1 Universitätsklinikum Erlangen 

2 Aachen, Universitätsklinikum 

3 Augsburg, Klinikum 

4 Klinikum Esslingen GmbH 

5 Berlin, Charité-Universitätsmedizin 

6 Sana Klinikum, Lichtenberg 

7 Augusta-Kranken-Anstalt, Bochum 

8 Städtisches Klinikum Brandenburg GmbH 

9 Tübingen, Universitätsklinik 

10 Coburg, Klinikum 

11 Dresden, BAG/Onkologische Gemeinschaftspraxis 
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12 Frankfurt, Klinik der Johann Wolfgang-Goethe-Universität 

13 Praxis Prof. Oettle, Friedrichshafen 

14 Klinikum Garmisch-Partenkirchen, Oberland 

15 SLK-Kliniken Heilbronn GmbH 

16 Klinikum Bayreuth GmbH 

17 Halle, St. Elisabeth und St. Barbara Krankenhaus 

18 Homburg, Universitätsklinikum des Saarlandes 

19 Jena, Universitätsklinikum 

20 Köln, Universitätsklinikum 

21 Kliniken der Stadt Köln 

22 Klinikum Magdeburg GmbH 

23 Mainz, Universitätsmedizin 

24 Bochum, St. Josef-Hospital 

25 Marburg, Universitätsklinikum  

26 München, Klinikum Großhadern, LMU  

27 Münster, Universitätsklinikum 

28 Regensburg, Krankenhaus Barmherzige Brüder 

29 Ostfildern, Kreiskliniken Esslingen, Paracelsus-Krankenhaus Ruit 

30 Stuttgart, Marienhospital 

31 Trier, Krankenhaus der Barmherzigen Brüder 

32 Würzburg, Universitätsklinikum/CCC Mainfranken 

33 Magdeburg, Universitätsklinikum 

34 Freiburg, Universitätsklinik 

35 Leipzig, Universitätsklinikum 

36 Oldenburg, Pius Hospital 

37 Bochum, Knappschaftskrankenhaus 

38 Hamburg, Praxis Hämatologisch-Onkologischer Schwerpunkt 

39 Leer, MVM mbH, Onkologische Schwerpunktpraxis 

40 Mannheim, Universitätsklinikum 
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41 Ulm, Universitätsklinikum 

42 pioh Frechen – Praxis Internistische Onkologie und Hämatologie 

43 Trier, Klinikum Mutterhaus der Borromäerinnen 

44 pioh Köln – Praxis Internistische Onkologie und Hämatologie 

45 Traunstein, Klinikum 

46 Stuttgart, Klinikum SCC 

47 Klinikum Bremen-Mitte 

48 Klinikum Landshut gemeinnützige GmbH 

49 Göppingen, ALB FILS KLINIKEN GmbH 

50 Dessau, Städtisches Klinikum 

51 Göttingen, Universitätsmedizin 

52 Regensburg, Universitätsklinikum 

53 Leverkusen, Klinikum gGmbH 

54 Hildesheim, St. Bernward Krankenhaus GmbH 

8 Publication (reference)  

 Fietkau R, Grützmann R, Wittel UA, et al. R0 resection following chemo (radio)therapy 

improves survival of primary inoperable pancreatic cancer patients. Interim results of the 

German randomized CONKO-007± trial. Strahlenther Onkol. 2021;197(1):8-18.  

Wittel UA, Lubgan D, Ghadimi M, et al. Consensus in determining the resectability of locally 

progressed pancreatic ductal adenocarcinoma - results of the Conko-007 multicenter trial. 

BMC Cancer. 2019;19(1):979. 

Rainer Fietkau et al., Randomized phase III trial of induction chemotherapy followed by 

chemoradiotherapy or chemotherapy alone for nonresectable locally advanced pancreatic 

cancer: First results of the CONKO-007 trial. JCO 40, 4008-4008(2022). 

9 Studied period (years): date of first enrolment, date of last completed 

Anmerkung: Hier sollen auch Studienunterbrechungen und vorzeitige Studienbeendigungen/Studienabbrüche unter Angabe 

der Gründe aufgeführt werden 

 First patient in: 15.04.2013 

Last patient out of therapy: 07.06.2021 

End of Follow up: 08.11.2023 

No interruptions of the trial were made. 

10 Phase of development 

 Phase III trial 
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11  Objective 

Main question 2012-2018: 

Primary objective of the study is overall survival. 

Following interim analysis 2018: 

To determine the benefit, measured as R0 resection rate, of neoadjuvant chemoradiotherapy 

compared to chemotherapy alone for locally advanced pancreatic cancer (LAPC).  

12 Methodology 

 CONKO-007, an investigator-initiated open-label, multicenter, phase III randomized clinical 

trial was performed at 54 sites in Germany. The protocol was centrally approved by the local 

ethics committee of Friedrich-Alexander-Universität Erlangen-Nurnberg.  

Eligibility criteria for the trial were: age ≥18 years, histologically confirmed LAPC, no evidence 

of distant metastasis as determined by computed tomography of the thorax and abdomen, 

and an ECOG performance status ≤2. 

After inclusion, each patient’s diagnostic images (computed tomography or, magnetic 

resonance imaging) were anonymized using a GCP-certified, commercially available clinical 

trials management system (SecuTrial, interActive Systems, Berlin, Germany) and submitted 

blinded electronically to a five-surgeon interdisciplinary tumor board. Each case was rated as 

either “unresectable,” “complete R0 resection possible,” or “R0 resection undetermined” 

with a standard questionnaire. Tumor resectability was reassessed by the panel at week 11 

(after randomization) after completion of neoadjuvant therapy. The panel ratings were not 

binding. However, the study protocol recommended surgery in cases determined to be 

resectable. 

13 Number of patients (planned and analysed) 

 Planned:  

• Enrolment: 830 

• Randomization: 590  

Amendment 2018:  

• Enrolment: 525 

• Randomization: 350 

 

Analysed: 

• Enrolment: 525 

• Randomization: 336 

14 Diagnosis and main criteria for inclusion 

 Diagnosis:  

Histologically confirmed, locally advanced unresectable pancreatic cancer UICC III, no distant 

metastasis present 

Main criteria for inclusion: 
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Biopsy-confirmed pancreatic adenocarcinoma  

No evidence of distant metastasis as determined by computed tomography of the thorax and 

abdomen  

Unresectable pancreatic cancer 

ECOG performance status ≤2 

Age ≥ 18 

Written informed consent for the participation in the clinical trial 

15 Test product, dose and mode of administration, batch number 

 The IMPs are only defined only by active substance – all brands are allowed in the study. 

A panel of five experienced surgeons reviewed each case for resectability and only 

unresectable patients were included. 

Induction therapy: 

Depending on their general health, patients received either gemcitabine or FOLFIRINOX as 

induction chemotherapy at the discretion of their attending physician.  

• Gemcitabine 1000mg/m2 was administered as a 30-min infusion on days 1, 8, 15 

(cycle 1), days 29, 36, 43 (cycle 2), and days 57, 64, 71 (cycle 3).  

• FOLFIRINOX was performed according to Conroy et al. on days 1, 15, 29, 43, 57, and 

71. (Conroy et al, FOLFIRINOX versus gemcitabine for metastatic pancreatic 

cancer. N Engl J Med 364:1817-25, 2011) 

After randomisation: 

• Following randomization into the chemotherapy arm (CT) the same regimen was 

continued until PD or unacceptable toxicity. 

• In the chemoradiotherapy arm (CRT), intensity-modulated radiation therapy (IMRT) or 

three-dimensional radiotherapy (3DRT) techniques were used to deliver a total 

radiation dose of 50.4 Gy in 28 fractions (1.8Gy/day at a minimum energy of 6 MV) 

to the post-chemotherapy residual macroscopic tumor and suspected lymph nodes 

only with a safety margin of 1cm. Respiratory motion management was recommended 

during planning and administration of treatment.  

During radiotherapy, patients received gemcitabine 300mg/m2 by a 30-min 

intravenous infusion on days 1, 8, 15, 22 and 29, followed by 3 doses of gemcitabine 

1000mg/m2 at weekly intervals. 

 

Following initial neoadjuvant chemo- or radio-chemo study treatment, the surgeon panel re-

assessed resectability and recommended surgery in patients whose cancer was found to be 

resectable following study treatment. All surgical procedures had been performed according 

to the institutional standards in consideration of contemporary guidelines. Per protocol, 

surgery was not regarded as an integral part of the tested study regimen. 
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Flow chart 

 

The baseline assessment (screening) included signature to ICF, history taking, physical 

examination, quality of life questionnaire, electrocardiogram, pregnancy test, extensive 

haematological tests, baseline toxicity grading, ECOG performance test and staging 

examinations (histology, abdomen and chest CT).  

The weekly assessments during induction therapy included physical and neurological 

examination, haematological tests, and toxicity assessment according to the National 

Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) v.4.0.  

One week after last cycle of induction therapy, assessments included physical and 

neurological examination, ECOG performance test, tumor marker blood tests and chest CT. 

Within one week after randomization and then weekly the following assessments were 

needed: physical examination, extensive haematological tests and toxicity evaluation. 

In week 11 after randomisation the resectability assessment requires physical and 

neurological examination, ECOG performance test, quality of life questionnaire, extensive 

haematological tests, abdomen and chest CT and toxicity evaluation. 

After surgery (if performed) staging examination (histology) are necessary as well as toxicity 

evaluation. 

Follow-up examinations were scheduled 3, 6, 12, 18, 24, 30, 36, 42, 48, 54 and 60 months 

after the end of treatment visit and included physical examination, ECOG performance test, 

quality of life questionnaire, tumor marker blood tests, abdominal ultrasound and chest CT 

and a toxicity assessment according to NCI CTCAE v.4.0 with respect to late complications.  
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Procedures 

 

16 Duration of treatment 

 Induction therapy: 11 weeks 

Therapy after randomization: 11 weeks 

17 Reference therapy, dose and mode of administration, batch number 

 Not applicable 

18 Criteria for evaluation Efficacy, Safety 

 Efficacy 

After an interim analysis in 2018 the primary efficacy endpoint was changed to R0 resection 

rate.  

From April 2013 to February 2021, 525 patients were enrolled. The trial ended in November 

2023 according to protocol.  

484/495 patients (97.8%) rated to be unresectable by the local surgeon had an external 

review concerning resectability (median 3/5 votes). In 2/484 cases (0.4%) there was a 

unanimous vote against the local surgeon, i.e., the tumor was classified as resectable by all 

panel surgeons. Both patients did not reach randomization. 

495 patients received induction CT with FOLFIRINOX (N=402) or gemcitabine (N=93). 

Following induction CT, 159 (32.1%) patients with disease progression were excluded; 

significantly more patients with gemcitabine (44/93, 47%) compared to FOLFIRINOX 

(115/402, 29%; p<0.001). The reasons for study withdrawal are listed in the CONSORT 

diagram.  
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After completion of the neoadjuvant treatment, 336 (67.8%) patients could be randomized: 

167 (33.7%) to CT and 169 (34.1%) to the CRT. Randomization (1:1) was done with 

computer-generated block-randomization codes stratified by center, gender, and type of 

induction chemotherapy. These patients entered the intention-to-treat (ITT) analysis.  

Baseline characteristics of patients in each treatment arm are reported in Table 1. 

 

 

Surgery 

If surgery is performed, standard histopathology of the tumor biopsy specimen will be 

performed for the determination of tumor histomorphology (type, grade), tumor extent 

(ypTNM, R classification) and for tumor regression grading.  
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Central histopathological analysis 

Central histopathological analysis was performed including classification of the tumor 

resection status (R0, R1, R2) and circumferential margin status (CRM-positive defined as R0 

resection, but tumor within ≤ 1 mm of resection margin, CRM-negative defined as R0 

resection, but no tumor within 1mm of resection margin) for each patient as described 

previously (Weyhe D. et al, Predictive factors for long-term survival after surgery for 

pancreatic ductal adenocarcinoma: Making a case for standardized reporting of the 

resection margin using certified cancer center data. PLoS One 16:e0248633, 2021) 

Resection specimens were graded and classified according to the seventh UICC TNM system 

(Sobin L.H. GMK et al, TNM Classification of Malignant Tumours, 7th Edition. Chichester, 

UK, Wiley-Blackwell, 2009). 

 

Safety 

Toxicities were evaluated following randomization. Side effects were comparable between 

the two arms except that grade 3 and 4 leukopenia and thrombocytopenia rates were higher 

with CRT (Table 3).  

Treatment compliance was comparable in the two arms: CT: 41/167 patients (24.6%); CRT: 

33/169 (19.5 %) terminated therapy before receiving 80% of the planned chemotherapy and 

radiotherapy dose. The reasons for withdrawal from the study during CRT or CT are listed in 

the CONSORT diagram. 

In the chemotherapy arm, 3 patients died during continued chemotherapy due to toxicity 

(CMV infection, pulmonary embolism, peripheral arterial disease); in the radiochemotherapy 

arm, no patients died due to treatment related toxicities. 

9/122 patients died perioperatively within 30 days after surgery; 4/62 in the 

radiochemotherapy arm and 5/60 in the chemotherapy arm. There were no differences 

between the two arms in terms of the duration of surgery (CT: 343±133 min, N=55; CRT: 

323±140 min, N=56; p=0.492, 11 patient data missing); postsurgical hospitalization time 

was longer following CRT (CT: 14.5±7.4 days, N=58; CRT: 19,1±14.9 days, N=53; p=0.04; 

11 patient data missing). 
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19 Statistical methods 

 
Sample Size Calculation 

In 2011, the study was planned with the primary endpoint overall survival (OS), for which the 

inclusion of 830 patients was required to guarantee randomization of 590 patients (log rank 

test, power 80%, significance level 5%; α = 0.05). The primary hypothesis was that CRT 

increases survival from 11.7 months with CT to 15 months (Huguet et al, Impact of 

chemoradiotherapy after disease control with chemotherapy in locally advanced 

pancreatic adenocarcinoma in GERCOR phase II and III studies. J Clin Oncol 25:326-31, 

2007). 
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Interim Analysis 2018 

The scheduled interim analysis without unblinding in 12/2017 revealed that the sample size 

of 830 patients could not be achieved within an acceptable time period due to slow accrual. 

Therefore, the Protocol Committee decided to change the endpoint to R0 resection rate. 

With no reference data found in the literature, we used unblinded data from 180 patients 

enrolled in the study from 2013-2015 as basis of the analysis. At that time, 126/180 

patients (70%) were randomized, and documentation was complete for 106 patients. Of 

these 106 patients, 35 patients were surgically treated with 25 patients achieving R0 

resection (R0 resection rate: 25/106 = 23.6%). The R0 resection rate was nearly twice as 

high in one arm (30.2%) than in the other arm (17.0%). The overall survival following R0 

resection was significantly better compared to no resection. It was estimated that a sample 

size of 525 patients, which should include 350 randomizable subjects, was needed for the 

new hypothesis, and that a significant difference in R0 resection rates between the two 

treatment arms (Fisher's exact test, power 80%, significance level 5%, dropout rate 5%; R0 

rate 30.2% versus 17%) could be found. Secondary endpoints were specified as overall 

survival (OS), disease-free survival (DFS), locoregional control (LRC), distant metastasis 

(DM), toxicity and resection quality. 

Statistical analysis 

The results observed in the different groups were compared using the chi-square, Fisher 

exact test and t-tests, as appropriate. Kaplan-Meier estimates were used to examine 

differences in overall survival and disease-free survival, with induction therapy, 

randomization, resectability (R0; R1; R2 or non-resectability), and CRM status as grouping 

factors. Observations were censored at 60 months follow-up time, and T0 was set to the 

date of randomization. Median survival and 1-, 2-, and 5-year survival rates were calculated 

for each group, and median follow-up was calculated following Schemper and Smith 

methodology (Schemper et al, A note on quantifying follow-up in studies of failure time. Control 

Clin Trials 17:343-6, 1996). Cox regression models were used to estimate hazard ratios (HR) 

between chemotherapy and chemoradiotherapy in relevant subgroups and presented as 

forest plots. With the significance level set at 0.05. All statistical analyses were performed 

using R Version 4.2.2 using the intention-to-treat (ITT) population (Team RC: R: A language 

and environment for statistical computing. R Foundation for Statistical Computing, Vienna, 

Austria., 2022). 

 

Results 

Resection rate  

60/167 patients (35.9%) underwent surgery after CT compared to 62/169 (36.6%) after 

CRT. Final central histopathological assessment of CRM status was unknown in 14 patients 

(4 in CT group; 10 in CRT group) due to missing resection margin of the specimen or 

impossible CRM evaluation; malignant histology and tumor staging were confirmed by the 

local pathologist. (Supplement Fig. 2)  
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The proportion of R0 resection, the primary endpoint of the study, was not statistically 

significant in the randomized intention-to-treat (ITT) population: R0 resection rate (CRT: 

43/169 pts = 25% versus CT: 30/167 pts = 18%; p= 0.113). 

However, a significant difference in the quality of resections (R0/R1/R2) was seen between 

the 2 treatment groups in the ITT randomized population. In the CRT arm, the resection rates 

were 43/169 (25.4%) R0, 5/169 (3.0%) R1 resections; 14/169 (8.3%) R2 resections, and 

107/169 (63.3%) who did not undergo surgery. In the CT arm, there were 30/167 (18.0%) 

R0 resections; 17/167 (10.2%) R1 resections; 13/167 (7.8%) with R2 resections and 

107/167 (64.1%) without surgery (p=0.03). The same was true for the complete remission 

rate (p=0.01) (Table 2). 

In the surgical-treated group the ratio of R0/R1/R2 resections (p=0.02); the CRM-negative 

status (p=0.04) and complete remission rate (p=0.004) were all significantly higher in the 

CRT arm compared to CT (Table 2). Moreover, the pathological nodal status was different 

between the two arms (p=0.03): CRT pN0 35/47 (74,5%); pN1 12/47 (25.5%) and CT pN0 

23/45 (51.1%); pN1 22/47 (48.9%).  

In the surgical-treated group the ratio of R0/R1/R2 resections (p=0.02); the CRM-negative 

status (p=0.04) and complete remission rate (p=0.004) were all significantly higher in the 

CRT arm compared to CT (Table 2). Moreover, the pathological nodal status was different 

between the two arms (p=0.03): CRT pN0 35/47 (74,5%); pN1 12/47 (25.5%) and CT pN0 

23/45 (51.1%); pN1 22/47 (48.9%).  

 

Survival and treatment failure 

450 patients died within the median follow-up time of 55.1 months. Following CRT, 151 

(33.6%) patients and 151 (33.6%) patients in the CT arm, respectively, had died. In the 

patient population excluded from randomization, 148 (32.9%) patients had died. Median 

survival from study enrolment was 15 months (5-year survival rate: 5.3%, SE:1.2%) for all 

patients (n=495), 9 months (5-year survival rate: 0.0%) for non-randomized patients (n=159) 

and 18 months (5-year survival rate: 7.0%, SE: 1.6%) for randomized patients (n=336).  



Seite 17 von 24 

There was no significant difference in overall ITT survival between the two arms (p=0.57; HR 

0.94; CI 0.747-1.174). Median survival was 14 months (CT) compared to 15 months (CRT). 

The 5-year survival rate was 10.1%, (SE: 2.5%) in the CRT group and 3.8% (SE: 1.8% in the 

CT group (95% CI: 1.7-10.5%) (Figure 1A). There was no difference in DFS between the two 

groups (p=0.48; HR 0.92; CI 0.736-1.156). Median DFS was 8 months in the CT arm 

compared to 9 months in the CRT group.  

There were fewer locoregional recurrences after CRT than with CT. Locoregional recurrences 

as first event within 5 years were 29.9%, SE: 10.5% (CT) versus 40.9%, SE: 9.2% (CRT), HR 

0.41; CI 0.227-0.746; p=0.004) and for all locoregional recurrences 5-year rate 46.9%, SE: 

12.7% (CT) versus 63.2%, SE: 8.5% (CRT), HR 0.33; CI 0.206-0.530; p< 0.001 (Fig. 2). The 

prevalence of distant metastases (including peritoneal metastases) was comparable in both 

arms: 5-year rate in CRT 82.7%, SE: 4.3% versus 84.7%, SE: 5.4% in CT (HR 1.09; CI 0.833-

1.433; p=0.52).  
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Surgery 

Overall, 122/336 patients of both arms underwent surgery, which was associated with a 

longer survival compared to patients who did not underwent surgery (p<0.001, HR: 0.53, 

95% CI: 0.408-0.676). Median survival: 19 months with surgery compared to 13 months 

without surgery (5-year survival rates: 18.7%, SE: 4.0% (95% CI: 11.1%-27.7%;) versus 0% 

(p<0.001) (Figure 1B). 
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There was a correlation between the quality of resection margins and survival.  

Patients whose resection status was CRM-negative had a median survival of 33 months; 

patients with R0 resection had a median survival of 24 months. The respective 5-year survival 

rates were 30.4%, SE: 8.1% (95% CI: 18.1% - 51.1%) for CRM-negative status and 27.6%, 

SE: 6.0% (95% CI: 17.4%-42.4%) for R0 resection status, respectively. Patients with either 

a R1 resection status, R2 or no surgery had significantly worse overall survival (Supplement 

Fig. 3) 

 

Subgroup analysis 

Subgroup analysis of sex, age, performance status, and tumor location showed no difference 

between the two arms (Supplement Fig. 4) concerning survival.  

5-year survival rate of 24.8%, SE: 5.7% following CRT and surgery was twice as high as for 

CT and surgery (11.9%, SE: 5.1%) (Fig. 3, Supplement Fig. 4); HR of 0.88 (0.59-1.33, 

p=0.70). In patients without surgery, no detrimental effect regarding survival was found for 

patients treated with CRT as compared to CT (HR of 0.97 (0.74-1.28, p=0.70)).  

Patients whose Ca19-9 levels dropped between the start and end of the induction therapy 

(in absolute terms) had a five-year survival with CRT (12.7%, SE: 3.6%) versus 2.8%, SE: 

1.9% (CT; HR of 0.84 (0.62-1.13; p=0.27)). (Figure 3) 

A multivariate analysis (Supplement table 2) showed R0 resection; and type of induction 

therapy (Gemcitabine vs. FOLFIRINOX) as independent parameters. 
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20 Summary – Conclusions 

 From April 2013 to February 2021, 525 patients were enrolled. The trial ended in November 

2023 according to protocol.  

A panel of five experienced surgeons reviewed each case for resectability and only 

unresectable patients were included. Depending on their general health, patients received 

either gemcitabine or FOLFIRINOX as induction chemotherapy at the discretion of their 

attending physician. 

Following randomization into the chemotherapy arm (CT) the induction chemotherapy regimen 

was continued. In the chemoradiotherapy arm (CRT), intensity-modulated radiation therapy 

(IMRT) or three-dimensional radiotherapy (3DRT) techniques were used and patients received 

gemcitabine. 

In summary, for the treatment of LAPC, the study provides evidence that 

1. Induction chemotherapy followed by chemoradiotherapy is feasible and equivalent in 

survival to chemotherapy alone in a multicenter setting. 

2. Secondary surgery is associated with a significantly better prognosis than conservative 

therapy alone, especially if R0 resections can be achieved. 

3. Chemoradiotherapy can improve the ratio of R0/R1/R2 resection in secondary surgery 

without increasing the postsurgical mortality. 

4. Induction chemotherapy enables biological selection of patients with a favorable prognosis 

who benefit the most from chemoradiotherapy. 

Safety: 

Toxicities were comparable between the two arms except that grade 3 and 4 leucopenia and 

thrombocytopenia rates were higher with CRT. 

In the study context, the chemoradiotherapy did not increase surgical mortality and the 

duration of surgery; only the duration of postoperative hospitalization was longer. 

Efficacy: 

There was no significant difference between the 2 treatment arms in the randomized patient 

population regarding the primary endpoint of overall R0 resection rate, with 25% (43/169) 

in the chemoradiotherapy arm vs. 18% in the chemotherapy arm (30/167; p=0.113). Among 

the surgically treated patients, the R0 resection rate was higher after chemoradiotherapy 

69.4% (43/62) compared to chemotherapy alone: 50.0% (30/60 pts, p=0.017). Other 

parameters of resection (ratio of R0, R1, R2 vs no resection) also favored CRT. No difference 

in overall survival was seen (HR 0.937, 95% CI 0.747-1.174, p=0.57), but surgery was 

associated with longer overall survival (p<0.001, hazard ratio: 0.525, 95%CI 0.408-0.676). 

There was no difference in 30-day postsurgical mortality (chemotherapy n=5/60; 

chemoradiotherapy n=4/62). 

Conclusions:  

Although not improving R0 resection rate or survival, there was a significant difference 

comparing all resection parameters (R0, R1, R2 or no resection) in favor of 

chemoradiotherapy. 






