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a b s t r a c t 

Immune checkpoint inhibitors have failed in treating metastatic colorectal cancer (mCRC) patients except 

those with dMMR/MSI tumors. However, until very recently we had only non-comparative promising 

data in this population with anti-programmed cell death 1/ programmed cell death ligand 1 (PD1/PD-L1) 

antibodies alone or combined with anti- cytotoxic T-lymphocyte-associated protein 4 (CTLA4) antibodies. 

This comparative phase II trial (NCT 03186326), conducted in more than 100 centers in France, will 

include dMMR/MSI mCRC patients with progression after a first-line treatment with chemotherapy ±
targeted therapies, to evaluate efficacy and safety of the anti-PDL1 Avelumab versus a standard second- 

line treatment. Main inclusion criteria were patients aged 18 to 75 years, ECOG performance status ≤2, 

dMMR/MSI mCRC and failure of a standard first-line regimen. Patient will be randomised to receive 

Avelumab 10 mg/kg versus standard second-line doublet chemotherapy plus a targeted agent according to 

tumor RAS status. Patients will be followed for 4 years. A gain of 5 months in median PFS is expected in 

favour of the Avelumab arm (12 vs 7 months; HR = 0.58). Secondary endpoints include objective response 

rate, overall survival, quality of life and toxicity. In addition, circulating tumour DNA and microbiota will 

be explored to test their potential prognostic and predictive values. The study was opened in March 2018. 

© 2020 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved. 
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s

) axis is one of the most well described example of these im- 

une checkpoints and interaction between PD-1 and PD-L1 was 

hown to lead the activated cytotoxic CD8 + T cells to a state 

f anergy inefficient against tumor cells. Blocking PD-1/PD-L1 

as recently emerged as a highly promising option for the treat- 

ent of an ever-increasing number of malignancies, including 

elanoma, non-small cell lung carcinoma, bladder carcinoma, 

odgkin lymphoma, triple-negative breast carcinoma, as well as 

ead and neck cancer [1] . In fact, anti-PD1 and anti-PD-L1 mon- 

clonal antibodies (mAbs), called immune checkpoint inhibitors 

ICIs), have consequently been designed to restore T cell activity. 

nly a fraction of patients with these neoplasms respond to ICI 

ut robust and durable objective responses, with sometimes- 

omplete responses, and no relapse are not anymore considered as 

mpossible. 

Multiple anti-PD1 and anti-PD-L1 mAbs are under evaluation 

n digestive cancers [2 , 24] . Nonetheless, few successes have been 

eported to date in unselected metastatic colorectal cancer (mCRC) 

atients. The fact that CRC does not respond to ICI appears 

omehow paradoxical, since the first sophisticated analyses of the 

mmunological tumor microenvironment have been performed on 

RC specimens, yielding the conclusion that the “immune contex- 

ure” has a critical impact on the outcome of the patients [3 , 25 , 26] .

Approximately 15% of the CRC are deficient for the DNA 

ismatch repair (dMMR) system inducing a state of genetic 

nstability, also called MSI-H (high microsatellite instability) or 

SI (microsatellite instable) CRC. MMR gene ( MLH1 , MSH2 , MSH6 , 

MS2 ) inactivation is due to either a germline mutation in Lynch 

yndrome or a somatic inactivation in sporadic case mostly ow- 

ng to MLH1 hypermethylation. This deficiency is responsible 

or the high mutational load observed in these tumours and 

he generation of several neoantigens, which drives a high anti- 

umor immune response and an abundant peri– and intra-tumor 

nfiltrating lymphocyte (TIL) [4–6] . In addition, strong PD-L1 

xpression was found in dMMR CRC as compare to proficient 

MR/microsatellite stable (pMMR/MSS) CRC [7] . Localised dMMR 

RC have a better prognosis than pMMR CRC, probably because 

his neoantigens are associated with cytotoxic T CD8 + specific 

mmune response against tumor cell [8 , 9] . In metastatic CRC 

mCRC) things are a bit different as i) the frequency of dMMR/ 

s only 4–7%, ii) the good prognosis conferred by dMMR status is 

ore controversial and iii) dMMR mCRC are possibly associated 

ith chemoresistance to standard treatment [10–13] . 

Since defective in mismatch repair system largely increases 

utational load with several immunogenic neoantigens prelim- 

nary results suggests that patients with chemoresistant dMMR 

CRC benefit from the administration of anti-PD-1/PD-L1 mAbs 

14–16] . These encouraging results have been recently confirmed 

y non-randomised trial with anti-PD1/PD-L1 mAbs alone or in 

ombination with anti-CTLA-4 (Cytotoxic T lymphocyte associated 

ntigen 4) mAbs in both metastatic [17] and localised CRC patients 

18] . The first phase III trial dedicated to dMMR mCCR comparing 

n first line pembrolizumab with chemotherary ± bevacizumab or 

etuximab was recently presented at American Society of Med- 

cal Oncology. Pembrolizumab provided a clinically meaningful 

nd statistically significant improvement in PFS compared to 

hemotherary ± bevacizumab or cetuximab [19] . 

The Avelumab anti-PD-L1 mAb has been recently tested in 

any different tumor types with promising results with significant 

fficacy and acceptable safety profile [20] . Avelumab is currently 

nder investigation in many phase III trials, but no comparative 

ata on the efficacy of this immune checkpoint inhibitor in dMMR 

CRC are currently available. 

We thus propose in the SAMCO-PRODIGE 54 trial to evalu- 

te efficacy and safety of Avelumab as a second-line treatment 

n dMMR mCRC patients, who have failed to a standard first-line 
2 
reatment, in comparison to a standard second-line treatment with 

hemotherapy ± targeted therapy. 

. Patients and study design 

The SAMCO-PRODIGE 54 study is an open-label randomised 

hase II trial conducted in France, sponsored by the FFCD and sup- 

ort by the PRODIGE French intergroup (FFCD, UNICANCER GI and 

ERCOR), comparing the anti-PDL-1 Avelumab (10 mg/kg q2w) to 

 standard second-line doublet chemotherapy ± targeted agent, in 

MMR/ mCRC that have failed a first-line standard chemotherapy 

targeted agent. 

The study was opened to inclusion in the end of April 2018. 

verall, 100 centers will be opened in France. The end of inclusions 

s scheduled for July 2021. 

.1. Inclusion and non-inclusion criteria 

Main inclusion and non-inclusion criteria are summarised in 

able-1. It is worthy to note that initially mCRC were eligible if 

MMR status was assessed by immunohistochemistry (extinction 

f one MMR proteins) or by molecular biology (2 instable loci 

mong the 5 tested) but the protocol has been amended to in- 

lude only dMMR mCRC if 2 methods for assessing the MMR status 

ere concordant due to possible discrepant results between theses 

 methods and a lack of response to ICIs in this situation, as re- 

ently published [21] . 

Patients will be randomised in a 1:1 ratio (“Second-line 

hemotherapy” versus “Avelumab”) using the minimisation tech- 

ique. Randomisation will be stratified based on: center , WHO PS 

0–1 versus 2) , BRAF status (non-mutated BRAF versus mutated 

RAF ), and age ( < 70 versus ≥70). 

Trial started in April 2018 and primary endpoint analysis is 

lanned for July 2022. 

.2. Study treatments 

In the experimental arm (arm A), patients will receive in- 

ravenous (IV) infusion of Avelumab at 10 mg/kg every 14 days 

 Fig. 1 ). 

In the control arm (arm B), patients will receive an IV infusion 

f chemotherapy + /- targeted therapy. Chemotherapy allowed are 

OLFIRI (if the patient was treated with FOLFOX in first-line) or 

OLFOX (if the patient was treated with FOLFIRI in first-line) and 

eft at the investigator decision if the patient received fluoropyrim- 

dine alone in first-line setting. Targeted treatment is investigators’ 

hoice according to RAS status and targeted therapy used in first- 

ine. Targeted therapy allowed are Cetuximab (500 mg/m ²), Panitu- 

umab (6 mg/kg), Bevacizumab (5 mg/kg) or Aflibercept (4 mg/kg) 

very 14 days. 

Cycles will be repeated in the two treatment arms until dis- 

ase progression, unacceptable toxicity (grade 4 toxicity or grade 3 

oxicity after the dose has been adjusted twice), patient refusal or 

pon investigator decision. 

All toxicities requiring dose adjustment will be evaluated ac- 

ording to the NCI-CTCAE v4.03 criteria and managed as usually 

ecommended. 

This study (clinicaltrials.gov NCT 03186326) is performed in ac- 

ordance with the Declaration of Helsinki and International Confer- 

nce on Harmonization Good Clinical Practice Guidelines (ICH–E6, 

7/07/96). This protocol received approval from an Institutional Re- 

iew Board, Comité de Protection des Personnes sud mediterranee 

II (CCP) on April 27, 2017. 

All patients have to provide written informed consent before 

tarting the study. 
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Fig. 1. Study design and treatments. 
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.3. Trial objectives and endpoints 

The primary objective is to compare between the two treat- 

ent arms (Arm A: second-line chemotherapy, Arm B: Avelumab) 

rogression-free survival (PFS) by local assessment using RECIST 

.1. PFS will be defined as the time from the date of randomisation 

o the date of first disease progression or death, from any cause in- 

luding treatment-related death. Patients alive without progression 

ill be censored on the date of last news. Second cancers will not 

e taken into account. 

Secondary objectives will include: time-to-progression (accord- 

ng to RECIST and iRECIST), overall survival, time to best response 

according to RECIST and iRECIST), objective response rate (accord- 

ng to RECIST and iRECIST), best response under treatment (accord- 

ng to RECIST and iRECIST), PFS by central review (RECIST 1.1 for 

rm A and iRECIST for Arm B), toxicity according to NCI-CTC v4.03, 

epth of response, early tumor shrinkage at 8 weeks, secondary re- 

ection rate (R0 and R1), histological response in case of secondary 

esection (tumor regression grade (TRG) and modified TRG crite- 

ia), evolution of carcinoembryonic antigen and quality of life using 

ORTC QLQ-C30. 

.4. Monitoring of patients 

The initial biological (complete blood count, uracilemia, creati- 

ine clearance (MDRD formula), liver function tests, lactate dehy- 

rogenase (LDH), albumin and TSH) and clinical (medical history, 

eight, height and body surface area, WHO performance status 

nd QLQ-C30 questionnaire) assessments should take place within 

 weeks prior to randomisation. 

Tumor assessment is recommended to be performed within 3 

eeks prior to randomisation and every 2 months, with thoraco- 

bdominal and pelvic CT-scan and CEA level assessments. 
3 
.5. Calculation of sample size and statistical analysis plan 

We expect an improvement of 5 months in PFS, in favour of 

rm B (Avelumab), from 7 to 12 months as compared Arm B (stan- 

ard second-line treatment), with a hazard ration (HR) of 0.58. Us- 

ng a fixed design by the Schoenfeld method (and considering a 

ilateral alpha risk of 5% and a power of 80%), 106 events (pro- 

ression or death) are needed to demonstrate this difference. 

With an estimated recruitment rate of 3 patients per month, a 

ollow-up period for each patient of 24 months, and a percentage 

f patients lost to follow-up or not evaluable of 15%, 132 patients 

ust be randomised. Indeed, we plan to enroll a total of 66 pa- 

ients per arm. 

For all endpoints, a two-sided 95% confidence interval (CI) 

ill be calculated. Survival criteria (PFS, overall survival, time-to- 

rogression) will be estimated using the Kaplan-Meier method and 

escribed by medians and their 95% CI. Comparisons by treatment 

rm will be conducted using the log-rank test. The hazard ratio for 

he treatment effect will be calculated using a Cox model. 

Follow-up will be estimated by the reversed Kaplan–Meier 

ethod. Analyses of primary and secondary efficacy endpoints will 

e conducted in the modified intention-to-treat (mITT) population 

.e. all CCRm patients with double checked MSI regardless of their 

ligibility criteria and who have had received at least one dose of 

reatment in the study. Patients will be analysed according to the 

llocated group by randomisation. 

A Per-Protocol (PP) analysis of the primary endpoint will also be 

one. PP population is defined as all CCRm patients with double 

hecked MSI with all eligibility criteria, who will receive at least 

ne dose of treatment and who will have at least one tumor eval- 

ation. Patients will be analyzed according to treatment received. 

Best response rate, toxicities and other baseline variables will 

e reported using usual descriptive statistics for quantitative 
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Table 1 

Main eligibility criteria. 

Main inclusion criteria 

• Histologically proven colorectal adenocarcinoma with non-resectable metastasis(es) 

• dMMR status determined by immunohistochemistry (loss of expression of MLH1, MSH2, MSH6 and/or PMS2) and MSI status determined by molecular 

biology in each center 

• At least one measurable target (primary tumour or metastasis) according to RECIST v1.1 criteria 

• Known RAS and BRAF mutational status 

• Age ≥ 18 

• WHO PS ≤ 2 

• Life expectancy ≥ 3 months 

• First-line treatment failure (progression or unacceptable toxicity) of chemotherapy containing fluoropyrimidine (capecitabine or 5FU) + /- irinotecan + /- 

oxaliplatin with or without cetuximab, bevacizumab, panitumumab or aflibercept (patients with disease progression during, or within 6 months after, 

discontinuation of adjuvant chemotherapy are eligible) 

• Adequate haematological, renal and liver functions 

Main non-inclusion criteria 

• Patient eligible for immediate curative therapy (surgical and/or percutaneous) according to local multidisciplinary team meeting 

• Patient having progressed under first-line treatment with FOLFIRINOX or FOLFOXIRI + /- target agent (patients with progression during maintenance 

treatment after a triplet chemotherapy are eligible) 

• Previous treatment with immune checkpoint inhibitor 

• Active or prior documented autoimmune or inflammatory disorders (patients with alopecia, vitiligo, controlled hypo or hyperthyroidism, any chronic skin 

condition not requiring immunosuppressant therapy are eligible) 

• Current immunosuppressive treatment (patients with current steroid medication are eligible if they have a dose < or = to the equivalent of 10 mg of 

prednisone daily, administration of steroids by a route resulting in minimal systemic exposure (local, intra-anal, intraocular or inhalation) are allowed) 

• Prior allogeneic bone marrow transplantation or prior solid organ transplantation, or immunodeficiency syndromes 

• Positive test for HIV, active hepatitis B or hepatitis C, active tuberculosis 

• Peripheral sensory neuropathy with functional impairment 

• Known partial or total dihydropyrimidine dehydrogenase (DPD) enzyme deficiencies. 

• Vaccination during the 4 weeks preceding the start of treatment 

• DPD partial or total deficiency (defined by uracilemia ≥ 16 ng/ml) 

• Any severe intercurrent illness not stabilised over the past 6 months (hepatic, cardiac, renal or respiratory failure) 

• History of interstitial pneumonitis or pulmonary fibrosis or any other known severe respiratory insufficiency 

• History of inflammatory bowel disease or unresolved occlusion or sub-occlusion with symptomatic treatment 

• Other malignancy within 5 years prior to study enrolment, except for localised cancer in situ, basal or squamous cell skin cancer, properly treated 
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ariables (mean, standard deviation, median, inter-quartile interval 

nd range) and for qualitative variables (frequencies and percent- 

ges). Comparisons by treatment arm will be performed for the 

uantitative variables, using a Student or Wilcoxon test and for 

ualitative variables, using a chi2 test or a Fisher exact test. 

Safety analyses will be done on all CCRm patients randomised 

eceiving at least one dose of treatment. Patients will be analyzed 

ccording to treatment received. Safety analyses will also be per- 

ormed on the mITT population. 

.6. Ancillary study: biomarker analysis 

All patients enrolled in this trial will be proposed to consent for 

heir participation to a biological ancillary study. Prognostic and 

redictive biomarkers can be studied on blood, stool and tumor- 

erived samples. 

These biomarker analyses on tumor samples will include at 

east determination of immune cells infiltrate by immunohisto- 

hemistry (PD-1, PD-L1, PD-L2, CD8, CD4, CD3, FoxP3), immune 

cores and genetic/genomic assessments (tumor mutational bur- 

en (TMB), CpG island methylator phenotype (CIMP) and consen- 

us molecular subtypes (CMS) classification) with a first goal of 

ypothesis generating for the determination of future predictive 

iomarkers for immune checkpoint inhibitors efficacy. 

Circulating tumor DNA (ctDNA) is a potential surrogate of solid 

iopsy for detecting important theranostic genetic alterations. Pre- 

iminary results in CRC showing that the normalisation of ctDNA 

fter 4 weeks of treatment is highly predictive of PFS and OS 

22] . Very few data are available on ctDNA in dMMR/MSI mCRC 

nd the SAMCO trial represents an opportunity to study ctDNA in 

MMR/MSI mCRC. We investigate the prognostic value of the de- 

ection and quantification of ctDNA at the time of inclusion in the 
4 
rial, and also to test the predictive impact of an early decrease in 

he amount of ctDNA. An analysis of ctDNA will be performed be- 

ore the first cycle of treatment, before the third cycle of treatment 

nd at progression. 

Microbiota ancillary study (stool sampling) will study the 

elationship between the composition of the intestinal microbiota 

before treatment, before the third cycle of treatment and at pro- 

ression) and the antitumor response and tolerability to Avelumab 

r chemotherapy. The results of this study could open new per- 

pectives to identify of ICI responders but also the manipulation 

f the intestinal microbiota (for example: fecal transplantation 

r microbiota complementation) to increase their efficacy and 

olerability. 

All analyses will be conducted in a centralised manner. 

. Discussion 

Many non-randomised trials suggest a high efficacy of anti- 

D1/PD-L1 mAbs alone or in combination with anti-CTLA-4 mAbs 

n dMMR/MSI mCRC [14–17] . Nevertheless, due to the lack of ran- 

omised trial versus standard of care there is no approval in most 

uropean countries by contrast to the US or Japan. In Europe, this 

romising treatment should be only considered in a clinical trial 

ending marketing authorization [23] . 

The KEYNOTE-177 trial, a phase 3, open-label, randomised 

tudy of first-line Pembrolizumab (anti-PD1) versus investigator- 

hoice chemotherapy for dMMR or MSI mCRC has recently been 

ommunicated as positive for its primary endpoint (PFS) showing 

 superiority of Pembrolizumab at the ASCO 2020 virtual meet- 

ng. The market authorization in Europe is still pending. SAMCO 

emains an important randomised trial to confirm benefit of ICI, 

sing in this case an anti-PDL-1, versus standard treatment in 
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[

CRC patients already treated with a first line standard regimen. 

oreover, SAMCO will also identify potential relevant predictive 

iomarkers of efficacy and tolerability of ICI. 

. Conclusion 

PRODIGE54-SAMCO is a randomised phase II trial evaluating, 

n patients with MSI/dMMR mCRC and after failure of a first- 

ine standard therapy, the benefit of the anti-PDL-1 Avelumab 

ompared to standard second-line treatments. SAMCO is the first 

andomised trial comparing ICI versus standard treatment in 

econd-line setting in MSI/dMMR mCRC ( Table 1 ). 

inancial support 

This study was supported by MERK-KGAa. Fédération Franco- 

hone de Cancérologie Digestive (FFCD) is funding the bio-bank 

nd molecular analysis. 

eclaration of Competing Interest 

JT has received honoraria for speaker or advisory role from 

anofi, Roche, Merck Serono, Amgen, Servier, Pierre Fabre, Lilly, As- 

ra Zeneca and MSD. 

LE has received honoraria for speaker or advisory role Servier, 

erck Serono, Amgen. 

PLP is a consultant/advisory board member for Merck Serono, 

strazeneca Amgen, Boehringer Ingelheim, Biocartis, Roche, Bristol- 

yers Squibb, Pierre Fabre, Servierand MSD. 

CL has served in a consulting/advisory role and or received hon- 

raria for, Amgen, Pierre Fabre, Novartis, AAA. 

FE has received honoraria for speaker and/or advisory role from 

psen, Merck, Bayer, Sanofi and Servier. 

OB has received honoraria for speaker and/or advisory role from 

erck KGaA, Roche Genentech, Bayer, Astra-Zeneca, Grunenthal, 

SD, Amgen, Servier, and Pierre Fabre, 

TA has served in a consulting/advisory role and/or received 

onoraria from Amgen, Bristol-Myers Squibb, Chugai, Clovis, Hal- 

iodx, MSD, Pierre Fabre, Roche/Ventana, Sanofi, Servier and has re- 

eived travel, accommodations, and expenses from Roche/Ventana, 

SD Oncology, and Bristol-Myers Squibb. 

DT has served in a consulting/advisory role and/or received 

onoraria from Amgen, Bristol-Myers Squibb, MSD Oncology, 

oche/Ventana, Sanofi, Servier, Novartis, Merck Serono and Astra 

eneca. 

HP has served in a consulting/advisory role and/or received 

onoraria from Amgen, Sanofi, Servier, Merck Serono and Roche. 

SK has received honoraria for speaker and/or advisory role from 

mgen, Ipsen, MSD, Pfizer, Sanofi, and Servier. 

EB, JFE, JB, MC and FD have nothing to disclose. 

CT has received honoraria for speaker or advisory role from 

erck, Sanofi, MSD, Ipsen, Amgen, Servier, and Bristol-Myers 

quibb. 

This research was financially supported by Merck Santé S.A.S., 

n affiliate of Merck KGaA, Darmstadt, Germany, as part of an al- 

iance between Merck KGaA and Pfizer. 

cknowledgements 

We thank all physicians who participate in the SAMCO trial. 

e also thank all the cooperative groups (FFCD – UNICANCER GI 

GERCOR) for their contribution and participation to the present 

rial, especially Jérémie Bez our FFCD SAMCO manager. Finally, we 

hank MERK-KGAa and the “Ligue nationale contre le cancer” for 

heir support. 
5 
eferences 

[1] Sharma P, Allison JP. Immune checkpoint targeting in cancer therapy: to- 

ward combination strategies with curative potential. Cell 2015;161(2):205–14. 

doi: 10.1016/j.cell.2015.03.030 . 
[2] Pernot S, Terme M, Voron T, et al. Colorectal cancer and immunity: what we 

know and perspectives. World J Gastroenterol 2014;20(14):3738–50. doi: 10. 
3748/wjg.v20.i14.3738 . 

[3] Galon J, Costes A, Sanchez-Cabo F, et al. Type, density, and location of im- 
mune cells within human colorectal tumors predict clinical outcome. Science 

2006;313(5795):1960–4. doi: 10.1126/science.1129139 . 

[4] Tougeron D, Fauquembergue E, Rouquette A, et al. Tumor-infiltrating lym- 
phocytes in colorectal cancers with microsatellite instability are corre- 

lated with the number and spectrum of frameshift mutations. Mod Pathol 
2009;22(9):1186–95. doi: 10.1038/modpathol.2009.80 . 

[5] Mlecnik B, Bindea G, Angell HK, et al. Integrative analyses of colorectal cancer 
show immunoscore is a stronger predictor of patient survival than microsatel- 

lite instability. Immunity 2016;44(3):698–711. doi: 10.1016/j.immuni.2016.02. 
025 . 

[6] Maby P, Tougeron D, Hamieh M, et al. Correlation between density of 

CD8 + T-cell infiltrate in microsatellite unstable colorectal cancers and 
frameshift mutations: a rationale for personalized immunotherapy. Cancer Res 

2015;75(17):3446–55. doi: 10.1158/0 0 08- 5472.CAN- 14- 3051 . 
[7] Droeser RA, Hirt C, Viehl CT, et al. Clinical impact of programmed cell death 

ligand 1 expression in colorectal cancer. Eur J Cancer 2013;49(9):2233–42. 
doi: 10.1016/j.ejca.2013.02.015 . 

[8] Zaanan A, Shi Q, Taieb J, et al. Role of deficient DNA mismatch repair sta-

tus in patients with stage III colon cancer treated with FOLFOX adjuvant 
chemotherapy: a pooled analysis from 2 randomized clinical trials. JAMA Oncol 

2018;4(3):379–83. doi: 10.1001/jamaoncol.2017.2899 . 
[9] Tougeron D, Sickersen G, Mouillet G, et al. Predictors of disease-free survival 

in colorectal cancer with microsatellite instability: an AGEO multicentre study. 
Eur J Cancer 2015;51(8):925–34. doi: 10.1016/j.ejca.2015.03.011 . 

[10] Koopman M, Kortman GA, Mekenkamp L, et al. Deficient mismatch repair 

system in patients with sporadic advanced colorectal cancer. Br J Cancer 
20 09;10 0(2):266–73. doi: 10.1038/sj.bjc.6604867 . 

[11] Taieb J, Shi Q, Pederson L, et al. Prognosis of microsatellite instability and/or 
mismatch repair deficiency stage III colon cancer patients after disease recur- 

rence following adjuvant treatment: results of an ACCENT pooled analysis of 
seven studies. Ann Oncol 2019;30(9):1466–71. doi: 10.1093/annonc/mdz208 . 

12] Tougeron D, Sueur B, Zaanan A, et al. Prognosis and chemosensitivity of defi- 

cient MMR phenotype in patients with metastatic colorectal cancer: an AGEO 
retrospective multicenter study. Int J Cancer 2020;147(1):285–96. doi: 10.1002/ 

ijc.32879 . 
[13] Venderbosch S, Nagtegaal ID, Maughan TS, et al. Mismatch repair status 

and BRAF mutation status in metastatic colorectal cancer patients: a pooled 
analysis of the CAIRO, CAIRO2, COIN, and FOCUS studies. Clin Cancer Res 

2014;20(20):5322–30. doi: 10.1158/1078- 0432.CCR- 14- 0332 . 

[14] Le DT, Uram JN, Wang H, et al. PD-1 blockade in tumors with mismatch-repair 
deficiency. N Engl J Med 2015;372(26):2509–20. doi: 10.1056/NEJMoa1500596 . 

[15] Kim JH, Kim SY, Baek JY, et al. A phase II study of Avelumab monother-
apy in patients with mismatch repair-deficient/microsatellite instability-high 

or POLE-mutated metastatic or unresectable colorectal cancer. Cancer Res Treat 
2020;52(4):1135–44. doi: 10.4143/crt.2020.218 . 

[16] Overman MJ, McDermott R, Leach JL, et al. Nivolumab in patients with 

metastatic DNA mismatch repair-deficient or microsatellite instability-high col- 
orectal cancer (CheckMate 142): an open-label, multicentre, phase 2 study 

[published correction appears in Lancet Oncol. 2017 Sep;18(9):e510]. Lancet 
Oncol 2017;18(9):1182–91. doi: 10.1016/S1470-2045(17)30422-9 . 

[17] Overman MJ, Lonardi S, Wong KYM, et al. Durable clinical benefit with 
nivolumab plus ipilimumab in DNA mismatch repair-deficient/microsatellite 

instability-high metastatic colorectal cancer. J Clin Oncol 2018;36(8):773–9. 
doi: 10.1200/JCO.2017.76.9901 . 

[18] Chalabi M, Fanchi LF, Dijkstra KK, et al. Neoadjuvant immunotherapy leads to 

pathological responses in MMR-proficient and MMR-deficient early-stage colon 
cancers. Nat Med 2020;26(4):566–76. doi: 10.1038/s41591- 020- 0805- 8 . 

[19] Andre T., Shiu K.K., Kim T.W., Jense B.V.n., Jensen H.L., Punt C.J., et al.; Pem-
brolizumab versus chemotherapy for microsatellite instability-high/mismatch 

re-pair deficient metastatic colorectal cancer: the phase 3 KEYNOTE-177 study 
abstract: LBA4; ASCO 2020 

20] Kaufman HL, Russell J, Hamid O, et al. Avelumab in patients with 

chemotherapy-refractory metastatic Merkel cell carcinoma: a multicentre, 
single-group, open-label, phase 2 trial. Lancet Oncol 2016;17(10):1374–85. 

doi: 10.1016/S1470-2045(16)30364-3 . 
21] Cohen R, Hain E, Buhard O, et al. Association of primary resistance to im- 

mune checkpoint inhibitors in metastatic colorectal cancer with misdiagnosis 
of microsatellite instability or mismatch repair deficiency status. JAMA Oncol 

2019;5(4):551–5. doi: 10.1001/jamaoncol.2018.4942 . 

22] Garlan F, Laurent-Puig P, Sefrioui D, et al. Early evaluation of circulating tumor 
DNA as marker of therapeutic efficacy in metastatic colorectal cancer patients 

(PLACOL study). Clin Cancer Res 2017;23(18):5416–25. doi: 10.1158/1078-0432. 
CCR- 16- 3155 . 

23] Phelip JM, Tougeron D, Léonard D, et al. Metastatic colorectal cancer (mCRC): 
french intergroup clinical practice guidelines for diagnosis, treatments and 

follow-up (SNFGE, FFCD, GERCOR, UNICANCER, SFCD, SFED, SFRO, SFR). Dig 

Liver Dis 2019;51(10):1357–63. doi: 10.1016/j.dld.2019.05.035 . 

https://doi.org/10.1016/j.cell.2015.03.030
https://doi.org/10.3748/wjg.v20.i14.3738
https://doi.org/10.1126/science.1129139
https://doi.org/10.1038/modpathol.2009.80
https://doi.org/10.1016/j.immuni.2016.02.025
https://doi.org/10.1158/0008-5472.CAN-14-3051
https://doi.org/10.1016/j.ejca.2013.02.015
https://doi.org/10.1001/jamaoncol.2017.2899
https://doi.org/10.1016/j.ejca.2015.03.011
https://doi.org/10.1038/sj.bjc.6604867
https://doi.org/10.1093/annonc/mdz208
https://doi.org/10.1002/ijc.32879
https://doi.org/10.1158/1078-0432.CCR-14-0332
https://doi.org/10.1056/NEJMoa1500596
https://doi.org/10.4143/crt.2020.218
https://doi.org/10.1016/S1470-2045(17)30422-9
https://doi.org/10.1200/JCO.2017.76.9901
https://doi.org/10.1038/s41591-020-0805-8
https://doi.org/10.1016/S1470-2045(16)30364-3
https://doi.org/10.1001/jamaoncol.2018.4942
https://doi.org/10.1158/1078-0432.CCR-16-3155
https://doi.org/10.1016/j.dld.2019.05.035


J. Taïeb, T. André, F. El Hajbi et al. Digestive and Liver Disease xxx (xxxx) xxx 

ARTICLE IN PRESS 

JID: YDLD [m5G; December 24, 2020;22:58 ] 

[

[
[

24] d de Guillebon E, Roussille P, Frouin E, Tougeron D. Anti program death- 
1/anti program death-ligand 1 in digestive cancers. World J Gastrointest Oncol 

2015;7(8):95–101. doi: 10.4251/wjgo.v7.i8.95 . 
25] Pagès F, André T, Taieb J, et al. Prognostic and predictive value of the Im- 

munoscore in stage III colon cancer patients treated with oxaliplatin in the 
prospective IDEA France PRODIGE-GERCOR cohort study [published correction 
6 
appears in Ann Oncol. 2020 Sep;31(9):1276]. Ann Oncol 2020;31(7):921–9. 
doi: 10.1016/j.annonc.2020.03.310 . 

26] Pagès F, Mlecnik B, Marliot F, et al. International validation of the consensus 
Immunoscore for the classification of colon cancer: a prognostic and accuracy 

study. Lancet 2018;391(10135):2128–39. doi: 10.1016/S0140- 6736(18)30789- X . 

https://doi.org/10.4251/wjgo.v7.i8.95
https://doi.org/10.1016/j.annonc.2020.03.310
https://doi.org/10.1016/S0140-6736(18)30789-X

	Avelumab versus standard second line treatment chemotherapy in metastatic colorectal cancer patients with microsatellite instability: The SAMCO-PRODIGE 54 randomised phase II trial
	1 Rationale and aims
	2 Patients and study design
	2.1 Inclusion and non-inclusion criteria
	2.2 Study treatments
	2.3 Trial objectives and endpoints
	2.4 Monitoring of patients
	2.5 Calculation of sample size and statistical analysis plan
	2.6 Ancillary study: biomarker analysis

	3 Discussion
	4 Conclusion
	Financial support
	Declaration of Competing Interest
	Acknowledgements
	References


