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We are in the middle of a profound change in the epidemiology of colon cancer – one that will 
have transgenerational societal impacts, and requires re-imagining of how we are trying to 
reduce the burden of this cancer for our societies1. By 2030 it is anticipated that young onset 
colorectal cancer (YO-CRC) defined as the development of colorectal cancer before 50 years 
of age will be the leading cause of death for adults between the ages of 20-492-4. In the past 
3 decades the rates of cancer development in this cohort have almost doubled.  
 
At present CRC is the second most commonly diagnosed cancer in males and females in 
Ireland, with over 2500 new cases reported annually5. Globally, high income countries have 
the highest rates of YO-CRC however, low and middle income countries are also experiencing 
increasing incidence and mortality rates.6 

YO-CRC is distinct to late onset colorectal cancer (LO-CRC) (patients diagnosed >50 years). It 
tends to be diagnosed at a more advanced stage possibly due to a combination of lower 
screening rates and delayed diagnostic testing7. Consequently diagnosis is often delayed by an 
average of 4 to 6 months8. Once diagnosed, these tumours are characterised by more 
aggressive features such as bowel obstruction clinically, distal colon or rectal locations 
anatomically,  and signet or mucinous cell differentiation pathologically.9,10 Despite being 
more likely to tolerate aggressive anti-cancer therapy patients in this cohort tend to have 
similar outcomes to older ones, with similar 5 year disease free survival.11,12 Up to 20% of  YO-
CRC patients will have a germline mutation,13, while somatic mutation profiles also vary 
compared to LO-CRC patients with the presence of more KRAS and TP53 mutations noted and 
a lower percentage of BRAF and APC mutations.14 

 
It is not clear why we are seeing this rising incidence in YO-CRC. Like most other cancers, 
smoking and alcohol use have been linked to the development of colorectal cancer, however 
many young patients presenting with this disease don’t have these risk factors. Established 
risk factors such as obesity and the metabolic syndrome do not seem to be implicated.15 This 
has shifted the focus to the gut microbiome and its alteration by micro-processed foods as a 
driver for YO-CRC. Dysbiosis of gut bacteria, fungi and viruses has been implicated in CRC 
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tumorigeneses.16 Recent studies have examined the Eschericia coli (E.coli) strains producing 
the genotoxin colibactin. Bacterial fingerprints associated with colibactin were 3.3 times 
higher in patients diagnosed with CRC below age 40 than in those over 7017-20. These 
mutations appeared early in tumour development suggesting that the damage may occur 
years – even decades- before cancer develops. This is concordant with evidence that exposure 
to ultra processed foods in childhood and adolescence may lead to long term changes in the 
gut microbiome which may increase YO-CRC risk.21 Paediatric exposure to antibiotics is also 
speculated to be a potential risk factor for development of YO-CRC.22 The role of microplastics 
and their synergistic carcinogenic effects with pathogenic microbiota is also a concern.23-26. 
 
What are the implications of these changes in CRC epidemiology for cancer care in Ireland? 
From a patient perspective awareness needs to increase in society that this change is 
occurring. This awareness impacts on public health awareness campaigns to increase 
representation of younger patients so that don’t feel invisible. The outdated rhetoric that “ 
you are way too young to be here” has been the offering many patients receive when they 
present to cancer clinics/services is not helpful as it makes patients feel like an outlier, 
particularly when 1 in 10 patients are YO-CRC. Awareness also needs to increase in primary 
care which is often the first point of contact for patients. It needs to increase in all care settings 
with respect to awareness of exploring family history and its significance. Finally access to 
approved novel agents needs to be accelerated to bring it in line with European norms, and 
clinical trial options need to be expanded. 
 
From a healthcare perspective these demographic changes will impact our national bowel 
screening program which will need to adapt and lower the age at which screening occurs. The 
current framework was published in 2017, with the aim to reduce the age of Bowel Screen to 
55 from 2021. This has not been implemented and is no longer in line with international 
guidelines which recommend that national bowel cancer screening should start at 50 years of 
age.27 Secondly, the evolution of CRC services needs to increase allied health support such as 
social work, genetic counselling, psycho-oncology to make patient care less self directed and 
reliant on patient resilience. Many patients have significant family obligations, are at early 
stages of their career and lack financial security. A financial toxicity prevalence of 20% 
reported in a United States study of YO-CRC patients also noted its association with 
relationship disintegration as a consequence of financial strain in up to 50% of patients.28 YO-
CRC patients also express concern about specific needs such as communicating news about a 
diagnosis to children, dealing with long term toxicity of treatment and issues relating to 
fertility, sexuality and body image2,17. The transgenerational impact of their deaths is also 
profound.29,30  Finally research is needed on why this trend is occurring so we can move 
beyond a “lifeboat” model of intervention to one of cancer prevention.   
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Life is led looking forward but understood looking backwards. The weight of epidemiological 
evidence is unambiguous that the face of CRC in Ireland is changing. Looking forward our 
systems need to adapt to meet the needs of patients and their families. This will require 
resourcing including funding and removal of institutional inertia in order to address the needs 
of our patients and their families. 
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