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1. Summary of the impact 
University of Southampton research has defined new standards of care and changed clinical 
practice for cancers of the gastrointestinal (GI) tract worldwide.   
 

Through large scale clinical trials and other studies, Southampton research has improved follow 
up protocols for patients with colorectal cancer; defined new standards of care for biliary tract 
cancer; reduced chemotherapy treatment time; demonstrated harm from the use of epidermal 
growth factor receptor antibodies in the neo-adjuvant treatment of operable colorectal liver 
metastases and developed an evidence base and standards of training and care for minimally 
invasive surgery of the liver and pancreas. 
 

Through these trials around 1.5 million patients annually now experience better treatment and 
care resulting in improved survival rates and substantial annual cost savings for global health 
care systems in the region of GBP2 billion.  

2. Underpinning research 
The University of Southampton’s medical and surgical oncology research teams have together 
pursued a strategy of undertaking large-scale multicentre clinical trials combining clinical end 
point with exploratory translational analyses. The work has focused on colorectal cancer, a 
common cancer with high societal impact, and rarer conditions of unmet need such as biliary 
tract cancer, resulting in clinical trials that have changed clinical practice around the world.  
The Follow-up After Colorectal Surgery (FACS) trial (2003–2014) [3.1], led by Professor John 
Primrose, was a 2x2 factorial UK wide trial examining the use of CT and tumour marker 
examination, serum carcinoembryonic antigen (CEA). In the follow up of 1,202 patients with 
completely resected colorectal cancer, results showed that more intensive monitoring is of no 
benefit to the patient, so cost and patient inconvenience can be reduced markedly.  
The MRC Short Course Oncology Therapy (SCOT) study (2008 to date), led by Professor Tim 
Iveson, is the largest trial of adjuvant chemotherapy in colorectal cancer ever conducted (6,088 
patients from 244 centres in six countries) and has demonstrated that for most patients, three 
months treatment after surgery is enough compared to the previous treatment duration of six 
months [3.2]. Combining the findings in the SCOT study with five other concurrently conducted 
randomised controlled trials in a predefined analysis, Iveson went on to define a new worldwide 
standard of sub-dividing Stage III colon cancer according to risk of recurrence. The pre-planned 
pooled analysis of the adjuvant studies (the IDEA Collaboration [3.3]) included 13,025 patients 
and was subject to a linked editorial by Richard L. Schilsky on behalf of the American Society of 
Clinical Oncology, the pre-eminent oncology association globally.  
The New EPOC trial (Primrose/Iveson, 2005 to date), involving 257 patients with metastatic 
colorectal cancer, demonstrated that adding the epidermal growth factor receptor antibody 
cetuximab to conventional chemotherapy (as commonly practiced globally until now) counter-
intuitively resulted in a two-year detriment in overall survival in patients with resectable colorectal 
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liver metastases [3.4, 3.5]. Analysis shows that this is due to rapidly progressive multisite 
recurrence.  A biomarker for “harm” (Mir-31-3p) has been identified, in work led by Southampton 
researchers and this biomarker has wider application [3.6].   
The BILCAP trial (2004–2009, Primrose/Iveson) examined the use of capecitabine 
chemotherapy in patients with resected biliary tract cancer. Up to this point patients had not 
received any post-operative treatment and were subject to clinical observation only. In total 447 
patients were enrolled between 2006 and 2014 from 44 UK centres. In a pre-planned analysis 
conducted in March 2017 when median follow-up had reached 60 months (five years), the 
BILCAP study demonstrated a 16-month improvement in overall survival with adjuvant 
chemotherapy but no major toxicity [3.7].   
Primrose and colleagues have critically examined the development of minimally invasive surgery 
in liver and pancreas [3.8] including within two CRUK-funded trials (ORANGE 2 and ORANGE 
SEGMENTS). They have established guidelines to enable safer introduction of the technologies 
through two global consensus conferences. 

3. References to the research 
3.1 Primrose JN, Perera R, Gray A, Rose P, Fuller A, Corkhill A, George S, Mant D; FACS Trial 
Investigators. Effect of 3 to 5 years of scheduled CEA and CT follow-up to detect recurrence of 
colorectal cancer: the FACS randomized clinical trial. JAMA 2014 Jan 15;311(3):263-70. 
https://doi.org/10.1001/jama.2013.285718  
3.2 Iveson TJ, Kerr RS, Saunders MP, Cassidy J, Hollander NH, Tabernero J, Haydon A, 
Glimelius B, Harkin A, Allan K, McQueen J, Scudder C, Boyd KA, Briggs A, Waterston A, Medley 
L, Wilson C, Ellis R, Essapen S, Dhadda AS, Harrison M, Falk S, Raouf S, Rees C, Olesen RK, 
Propper D, Bridgewater J, Azzabi A, Farrugia D, Webb A, Cunningham D, Hickish T, Weaver A, 
Gollins S, Wasan HS, Paul J. 3 versus 6 months of adjuvant oxaliplatin-fluoropyrimidine 
combination therapy for colorectal cancer (SCOT): an international, randomised, phase 3, non-
inferiority trial. Lancet Oncol. 2018 Apr;19(4):562-578. https://doi.org/10.1016/S1470-
2045(18)30093-7 
3.3 Grothey A, Sobrero AF, Shields AF, Yoshino T, Paul J, Taieb J, Souglakos J, Shi Q, Kerr R, 
Labianca R, Meyerhardt JA, Vernerey D, Yamanaka T, Boukovinas I, Meyers JP, Renfro LA, 
Niedzwiecki D, Watanabe T, Torri V, Saunders M, Sargent DJ, Andre T, Iveson T.  Duration of 
Adjuvant Chemotherapy for Stage III Colon Cancer.  N Engl J Med. 2018 Mar 29;378(13):1177-
1188. https://doi.org/10.1056/NEJMoa1713709 
3.4 Primrose J, Falk S, Finch-Jones M, et al (2014). Systemic chemotherapy with or without 
cetuximab in patients with resectable colorectal liver metastasis: the New EPOC randomised 
controlled trial. The Lancet Oncology, 15(6), 601-611. 
https://doi.org/10.1016/S1470-2045(19)30798-3  
3.5 Bridgewater, Pugh SA, Maishman T, Eminton Z, Mellor J, Whitehead A, Stanton L, Radford 
M, Corkhill A, Griffiths GO, Falk S, Valle JW, O'Reilly D, Siriwardena AK, Hornbuckle J, Rees 
MS, Iveson TJ, Hickish T, Garden OJ, Cunningham Di, Maughan TS, Primrose JN on behalf of 
the New EPOC Investigators.  Systemic chemotherapy with or without cetuximab in patients with 
resectable colorectal liver metastasis: Long-term results of the New EPOC randomised clinical 
trial.  Lancet Oncol. 2020 Jan 31. pii: S1470-2045(19)30798-3. https://doi.org/10.1016/S1470-
2045(19)30798-3. [Epub ahead of print] 
3.6 Pugh S, Thiébaut R, Bridgewater J, Grisoni ML, Moutasim K, Rousseau F, Thomas GJ, 
Griffiths G, Liebaert F, Primrose J, Laurent-Puig P. Association between miR-31-3p expression 
and cetuximab efficacy in patients with KRAS wild-type metastatic colorectal cancer: a post-hoc 
analysis of the New EPOC trial. Oncotarget. 2017 Sep 27;8(55):93856-93866 
https://doi.org/10.18632/oncotarget.21291  
3.7 Primrose JN, Fox RP, Palmer DH, Malik HZ, Prasad R, Mirza D, Anthony A, Corrie P, Falk 
S, Finch-Jones M, Wasan H, Ross P, Wall L, Wadsley J, Evans JTR, Stocken D, Praseedom R, 
Ma YT, Davidson B, Neoptolemos JP, Iveson T, Raftery J, Zhu S, Cunningham D, Garden OJ, 
Stubbs C, Valle JW, Bridgewater J; BILCAP study group.  Capecitabine compared with 
observation in resected biliary tract cancer (BILCAP): a randomised, controlled, multicentre, 

https://doi.org/10.1001/jama.2013.285718
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phase 3 study. Lancet Oncol. 2019 May;20(5):663-673. Epub 2019 Mar 25. 
https://doi.org/10.1016/S1470-2045(18)30915-X    
3.8 van der Poel MJ, Besselink MG, Cipriani F, Armstrong T, Takhar AS, van Dieren S, 
Primrose JN, Pearce NW, Abu Hilal M. Outcome and Learning Curve in 159 Consecutive 
Patients Undergoing Total Laparoscopic Hemihepatectomy. JAMA Surg. 2016 Jul 6. 
https://doi.org/10.1001/jamasurg.2016.1655. 
 

Related grants, Primrose 
• FACS Trial HTA 2003 GBP1.5m over 10 years, extension 2012, two grants of 

GBP120,000 each for translational proposals 
• New EPOC (perioperative chemotherapy in patients with operable colorectal liver 

metastases). CRUK 2006, 6 years GBP495,000 
• BILCAP Trial (adjuvant chemotherapy and resected biliary tract cancer) CRUK 2004, 5 

years, GBP300,000, extension 2011 GBP50,000 
• EPOC B (an exploratory trial examining the scheduling of perioperative chemotherapy for 

colorectal liver metastases). CRUK 2010, 2 years GBP47,000 
• Trans EPOC. CRUK 2008, funding of GBP138,000 over 5 years  
• Trans-BILCAP. CRUK 2007 funding of GBP34,000 over 3 years for sample collection 

associated with the BILCAP trial 
• Orange 2 Trial (laparoscopic v open liver resection), CRUK GBP80,000, 2015 
• ACTICCA-01:Adjuvant chemotherapy with gemcitabine and cisplatin compared to 

observation.  CRUK GBP483,000, 2013 
• Orange Segments Trial, CRUK, GBP83,000, 2017 

Related grants, Iveson 
• SCOT 2008 MRC GBP3,061,732 (subsequently transferred to NIHR NETSCC) 96 

months 
• SCOT 2013, Extension NIHR HTA, GBP274,695, 36 months 

4. Details of the impact  
Gastrointestinal clinical cancer research designed, led and delivered by University of 
Southampton researchers has, since 2014, directly included over 14,000 people and changed 
practice in multiple domains, resulting in better patient outcomes and estimated world-wide cost 
savings of approximately GBP2,000,000,000 per year. 
Colorectal cancer 
In colorectal cancer, a disease that affects 1.4 million people a year globally, Southampton 
researchers have performed the definitive studies in treatment and follow-up after surgery. The 
FACS trial has set the standard on the follow up of patients with resected colorectal cancer and 
has informed all guidance on colorectal cancer follow up globally since the results were 
published in 2014, including NICE Guidance NG151 [5.1]. This recommends the follow-up 
protocol tested in the FACS trial: “For people who have had potentially curative surgical 
treatment for non-metastatic colorectal cancer, offer follow-up for detection of local recurrence 
and distant metastases for the first 3 years. Follow-up should include serum CEA and CT scan 
of the chest, abdomen and pelvis”. In a 2018 analysis of 21 national guidelines from countries 
represented in the European Society of Coloproctology [5.2], the guidelines committee 
recognised the singular importance of the FACS trial findings as underpinning follow up 
protocols including CEA testing and CT scans. Adherence to these protocols has been subject 
to published nation-level audits in countries including the Netherlands, where guidance is based 
specifically on FACS, and Norway which is proposing reducing intensity of guideline. The lower 
intensities of follow up have equal efficacy in detecting recurrence and have identical overall 
survival. A 2017 economic analysis [5.3] suggests a saving of around GBP2,000 per patient 
suitable for reduced surveillance (20,000 annually) resulting in around GBP40,000,000 per year 
saving in the UK alone, mainly by reducing the number of CTs. Globally around a million patients 
will suffer colorectal cancer requiring follow-up, and hence very substantial global savings could 
be expected depending on local practices. 

https://doi.org/10.1016/S1470-2045(18)30915-X
http://www.ncbi.nlm.nih.gov/pubmed/27383568
http://www.ncbi.nlm.nih.gov/pubmed/27383568
https://doi.org/10.1001/jamasurg.2016.1655
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Chemotherapy following potentially curative surgery has been shown to improve survival in 
many cases of colorectal cancer, but at the cost of significant toxicity. The toxicity relates to 
duration of chemotherapy but until now the duration to achieve efficacy was unknown. In 
combination the MRC SCOT and the IDEA Collaboration studies included over 13,000 people 
with stage III colorectal cancer from around the world. Results were immediately incorporated 
into national and international guidelines 2018-2019 [5.4, 5.5]. NICE Guidance NG151 (2020) 
[5.1], makes recommendations based directly on the SCOT study findings: “Halving the standard 
care from six months to three months (for people who can have CAPOX) will reduce treatment 
time and costs, meaning people have chemotherapy side effects for a shorter time, and will 
lower the incidence of long-term toxicity (neuropathy) and its consequences”. Analysis 
undertaken in 2020 of these findings [5.6] concluded that the survival difference between three 
and six months was minimal, especially if CAPOX is used, but the toxicity markedly reduced with 
three months treatment. An economic analysis of SCOT [5.7] suggests a saving of GBP4,881 
which, applied globally to 700,000 stage 3 patients annually (based on a conservative estimate 
of 50% of patients receiving post-operative chemotherapy) results in a saving of approximately 
GBP1,700,000,000 per year. 
There are around 3,200 patients annually in the UK with operable colorectal liver metastases. 
These patients were commonly treated with neoadjuvant chemotherapy to treat micro-metastatic 
disease, and increasingly with an anti-epidermal growth factor receptor antibody, cetuximab. The 
New EPOC study demonstrated the harm in the use of cetuximab in patients with operable 
colorectal liver metastases, resulting in a two-year reduction in median overall survival and a 
15% reduction in survival at five years. As this schedule was commonly used, changing practice 
has had major impact on the survival of patients in this cohort globally. The 2016 guidelines of 
the European Society of Medical Oncology (ESMO) [5.8] makes the change in practice clear, 
stating: “EGFR-targeting monoclonal antibodies (cetuximab and panitumumab) are not to be 
used in this setting, based on the data from the New EPOC trial”. This is further supported by a 
2020 Lancet editorial [5.9]. Based on UK rates of operable colorectal liver metastases, 240 lives 
are saved every year by not using cetuximab. This increases into the thousands when applied 
globally.  
Biliary Tract cancer 
The BILCAP trial showed that adjuvant capecitabine following surgery for biliary tract cancer 
improved median overall survival by 16% with no measurable reduction in quality of life.  
Treatment was well tolerated. The result of the study was published in 2019 [5.10] and 
immediately incorporated into standard of care in EUROPE and the USA; American Society of 
Clinical Oncology (ASCO) guidelines were also produced as a result of the trial outcome [5.11]. 
Based on a conservative estimate of 500,000 annual biliary tract cancer cases globally, 
implementation of this process around the world could result in a saving more than 4,000 lives 
every year in a disease with large unmet need and no major Pharma interest. A heath economic 
assessment suggested treatment was also highly cost effective at GBP2,725 per Quality 
Adjusted Life Year (QALY) [5.10].  
Minimally invasive surgery 
Minimally invasive surgery (MIS) is developing rapidly in surgery of the liver and pancreas but 
this is technology-driven with little evidence of patient benefit. Primrose and colleagues have led 
efforts in the UK to develop an evidence base and standards of training and care in this area. 
The group have led three randomised trials, one completed (ORANGE 2), and two ongoing 
(ORANGE SEGMENTS and DIPLOMA). The University of Southampton (Primrose, Cook and 
colleagues) organised two global consensus conferences in MIS in liver (Southampton) and 
pancreas (Miami), which were attended by approximately 100 leading cancer experts. 
Guidelines have been developed from the events and set global standards for safe practice and 
training in these areas [5.12, 5.13]. The recommendation for more research in MIS is included in 
the 2018 NICE guidance NG85 on pancreas cancer, which was chaired by Primrose [5.14]. 

5. Sources to corroborate the impact 
5.1 NICE guideline NG151 for the management of colorectal cancer (January 2020) 
https://www.nice.org.uk/guidance/ng151 

https://www.nice.org.uk/guidance/ng151
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5.2 Bastiaenen VP, Hovdenak Jakobsen I, Labianca R, Martling A, Morton DG, Primrose JN, 
Tanis PJ, Laurberg S; Research Committee and the Guidelines Committee of the European 
Society of Coloproctology (ESCP). Consensus and controversies regarding follow-up after 
treatment with curative intent of nonmetastatic colorectal cancer: a synopsis of guidelines used 
in countries represented in the European Society of Coloproctology. Colorectal Dis 2019 
Apr;21(4):392-416. https://doi.org/10.1111/codi.14503 Epub 2019 Jan 3. 
5.3 Mant D, Gray A, Pugh S, Campbell H, George S, Fuller A, Shinkins B, Corkhill A, Mellor J, 
Dixon E, Little L, Perera-Salazar R, Primrose J. A randomised controlled trial to assess the cost-
effectiveness of intensive versus no scheduled follow-up in patients who have undergone 
resection for colorectal cancer with curative intent. Health Technol Assess. 2017 May;21(32):1-
86. https://doi.org/10.3310/hta21320.  
5.4 Benson AB III, Venook AP, Al-Hawary MM, et al NCCN guidelines insights: colon cancer, 
version 2.2018. J Natl Compr Canc Netw 2018;16:359-369. 
https://doi.org/10.6004/jnccn.2018.0021  
5.5 European Society for Medical Oncology. eUpdate: Early Colon Cancer Treatment 
Recommendation 2019 https://www.esmo.org/guidelines/gastrointestinal-cancers/early-colon-
cancer/eupdate-early-colon-cancer-treatment-recommendations 
5.6 Overall survival (OS) and long-term disease-free survival (DFS) of three versus six months 
of adjuvant (adj) oxaliplatin and fluoropyrimidine-based therapy for patients (pts) with stage III 
colon cancer (CC): Final results from the IDEA (International Duration Evaluation of Adj 
chemotherapy) collaboration. https://doi.org/10.1200/JCO.2020.38.15_suppl.4004  
5.7 Robles-Zurita, J., Boyd, K.A., Briggs, A.H. Iveson TJ et al. SCOT: a comparison of cost-
effectiveness from a large randomised phase III trial of two durations of adjuvant Oxaliplatin 
combination chemotherapy for colorectal cancer. Br J Cancer 119, 1332–1338 (2018). 
https://doi.org/10.1038/s41416-018-0319-z  
5.8 Van Cutsem E, Cervantes A, Adam R, et al (2016). ESMO consensus guidelines for the 
management of patients with metastatic colorectal cancer. Ann Oncol 27(8):1386–1422. 
https://doi.org/10.1093/annonc/mdw235. Epub 2016 July. 
5.9 Gholami S, Grothey A EGFR antibodies in resectable metastatic colorectal liver metastasis: 
more harm than benefit? Lancet Oncology 2020 https://doi.org/10.1016/S1470-2045(20)30003-6 
5.10 Primrose JN, Fox RP, Palmer DH, Malik HZ, Prasad R, Mirza D, Anthony A, Corrie P, Falk 
S, Finch-Jones M, Wasan H, Ross P, Wall L, Wadsley J, Evans JTR, Stocken D, Praseedom R, 
Ma YT, Davidson B, Neoptolemos JP, Iveson T, Raftery J, Zhu S, Cunningham D, Garden OJ, 
Stubbs C, Valle JW, Bridgewater J; BILCAP study group.  Capecitabine compared with 
observation in resected biliary tract cancer (BILCAP): a randomised, controlled, multicentre, 
phase 3 study Lancet Oncol. 2019 May;20(5):663-673. Epub 2019 Mar 25. 
https://doi.org/10.1016/S1470-2045(18)30915-X 
5.11 Shroff RT, Kennedy EB, Bachini M, Bekaii-Saab T, Crane C, Edeline J, El-Khoueiry A, 
Feng M, Katz MHG, Primrose J, Soares HP, Valle J, Maithel SK.  Adjuvant Therapy for 
Resected Biliary Tract Cancer: ASCO Clinical Practice Guideline.  J Clin Oncol. 2019 Mar 
11:JCO1802178. [Epub ahead of print] https://doi.org/10.1200/JCO.18.02178.  
5.12 Abu Hilal M, Aldrighetti L, Dagher I, Edwin B, Troisi RI, Alikhanov R, Aroori S, Belli G, 
Besselink M-Primrose J, Taylor M, Van Gulik T, Wakabayashi G, Asbun H, Cherqui D. The 
Southampton Consensus Guidelines for Laparoscopic Liver Surgery: From Indication to 
Implementation. Ann Surg. 2017 Oct 23. Ann Surg. 2018 Jul;268(1):11-18. 
https://doi.org/10.1097/SLA.0000000000002524 
5.13 Asbun HJ, Moekotte AL, Vissers FL, Kunzler F, Cipriani F, Alseidi A, D'Angelica MI, 
Balduzzi A, Bassi C, Björnsson B, Boggi U, Callery MP, Del Chiaro M, Coimbra FJ, Conrad C, 
Cook A, Coppola A, Dervenis C,- Primrose JN, Rawashdeh A, Sanford DE, Senthilnathan P, 
Shrikhande SV, Stauffer JA, Takaori K, Talamonti MS, Tang CN, Vollmer CM, Wakabayashi G, 
Walsh RM, Wang SE, Zinner MJ, Wolfgang CL, Zureikat AH, Zwart MJ, Conlon KC, Kendrick 
ML, Zeh HJ, Hilal MA, Besselink MG; International Study Group on Minimally Invasive Pancreas 
Surgery (I-MIPS)  The Miami International Evidence-based Guidelines on Minimally Invasive 
Pancreas Resection. Ann Surg. 2020 Jan;271(1):1-14. 
https://doi.org/10.1097/SLA.0000000000003590  
5.14 NICE guideline NG85 in the management of pancreatic cancer in adults 
https://www.nice.org.uk/guidance/ng85    
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