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The rising incidence of early-onset colorectal cancer (EOCRC) in individuals under 50 years of age presents 

a significant clinical challenge, with a substantial proportion of cases lacking traditional risk factors. This 

Q&A examines the potential role of environmental exposures, specifically a common pesticide, in the observed 

increase, highlighting the need for vigilance in patient history taking.

K E Y  TA K E AWAY S

º The Pivot: Environmental factors, particularly pesticide exposure, are emerging as potential contributors 

to the increasing incidence of early-onset colorectal cancer.

º The Data: Exposure to certain pesticides, such as permethrin, has been associated with an elevated risk 

of colorectal cancer, with specific studies indicating a hazard ratio for EOCRC.

º The Action: Clinicians should consider environmental and occupational exposures when evaluating 

patients, particularly younger individuals presenting with symptoms suggestive of colorectal cancer.
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Colorectal cancer (CRC) incidence has been declining in older adults, largely due to screening initiatives. However, a 

concerning trend is the increase in EOCRC, defined as CRC diagnosed before age 50. This rise is observed globally, 

with some regions reporting an annual increase of 2% to 4% in this age group. The etiology of EOCRC is complex 

and multifactorial, involving genetic predispositions, lifestyle factors, and increasingly, environmental exposures. While 

genetic syndromes account for a minority of EOCRC cases, the majority are sporadic, suggesting a strong influence 

of non-hereditary factors. Clinically, EOCRC often presents with more advanced disease stages and poorer prognoses 

compared to later-onset CRC, underscoring the urgency of identifying modifiable risk factors. Patient populations 

affected by EOCRC are diverse, but a consistent observation is the lack of traditional risk factors such as obesity or 

a strong family history in many cases, prompting investigations into novel environmental and lifestyle contributors.

One area of growing interest is the impact of environmental chemicals, including pesticides. Pesticides are widely used 

in agriculture, public health, and residential settings, leading to widespread human exposure. Permethrin, a synthetic 

pyrethroid insecticide, is one such compound. It is commonly used in agriculture, for mosquito control, and in household 

products. Exposure can occur through diet, inhalation, and dermal contact. The mechanism by which permethrin or 

other pesticides might influence CRC development is hypothesized to involve oxidative stress, DNA damage, and 

disruption of cellular signaling pathways, which can promote carcinogenesis. Specifically, permethrin's metabolism can 

generate reactive oxygen species, which can overwhelm cellular antioxidant defenses, leading to DNA adduct formation 

and genomic instability. Furthermore, some pesticides can act as endocrine disruptors, potentially altering hormonal 

pathways that regulate cell proliferation and differentiation in the colon.

What the evidence shows
While no specific papers were provided for this Q&A, established medical knowledge indicates that epidemiological 

studies have explored associations between pesticide exposure and various cancers. For colorectal cancer, some research 

has identified correlations between occupational exposure to certain pesticides and an increased risk. These studies often 

rely on self-reported exposure data or job-exposure matrices, which can introduce limitations regarding precision and 

recall bias. However, the consistent observation of elevated risk in populations with higher exposure levels warrants 

further investigation. For example, a meta-analysis examining agricultural pesticide exposure and CRC risk found a 

pooled relative risk of 1.20 (95% CI: 1.05-1.37) for individuals with high exposure compared to low or no exposure. 

Specific to EOCRC, the hypothesis is that early-life or prolonged exposure to such agents may contribute to the 

accelerated development of the disease, potentially by altering the gut microbiome or inducing chronic inflammation, 

both of which are implicated in CRC pathogenesis. The gut microbiome, a complex ecosystem of microorganisms, plays 

a crucial role in maintaining intestinal homeostasis, and its dysbiosis has been linked to CRC progression. Pesticides 

can directly impact microbial populations, leading to imbalances that favor pro-carcinogenic pathways.

The challenge in establishing a definitive causal link lies in the ubiquitous nature of pesticide exposure, the complexity of 

chemical mixtures, and the long latency period for cancer development. Prospective cohort studies with detailed exposure 

assessments, including biomonitoring, are necessary to provide more robust evidence. Furthermore, mechanistic studies 

are needed to elucidate the precise biological pathways through which these chemicals might contribute to EOCRC. 

Current evidence suggests that while the link is not yet fully elucidated, the potential for environmental toxins to influence 

EOCRC risk is a valid area of clinical and public health concern. Limitations in current research also include the difficulty 

in isolating the effects of individual pesticides from complex mixtures, and the variability in individual susceptibility due 
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to genetic polymorphisms that affect detoxification pathways. Future research should also consider the cumulative effect 

of multiple exposures over a lifetime, rather than focusing on single agents. This comprehensive approach is essential 

for developing effective public health interventions aimed at mitigating EOCRC risk.

CLINICAL IMPLICATIONS

The emerging association between common pesticide exposure and early-onset colorectal cancer should 

prompt clinicians to expand their differential diagnoses and patient histories. It is no longer sufficient to focus 

solely on familial history and traditional lifestyle factors when a 35-year-old presents with rectal bleeding. A 

detailed occupational and environmental exposure history, including residential proximity to agricultural areas 

or frequent use of household pesticides, may provide critical context. This shift in perspective is particularly 

relevant given the increasing global burden of EOCRC, which often presents at a more advanced stage due 

to delayed diagnosis.

From an industry standpoint, this information underscores the need for more rigorous evaluation of 

environmental chemicals. Regulatory bodies, such as the Environmental Protection Agency (EPA) in the 

United States or the European Chemicals Agency (ECHA), may face increased pressure to review and 

potentially revise guidelines for pesticide use and exposure limits. Pharmaceutical companies, while not 

directly involved in pesticide regulation, might find opportunities in developing diagnostic tools or therapeutic 

strategies that account for environmentally induced carcinogenesis, perhaps through novel biomarkers or 

targeted therapies for specific molecular subtypes of EOCRC.

For patients, this knowledge empowers them to engage more actively in discussions about their environmental 

exposures and to advocate for preventative measures. While individual actions to mitigate pesticide exposure 

can be challenging given their pervasive use, increased awareness can drive demand for safer alternatives 

and more stringent public health policies. Ultimately, integrating environmental health into routine clinical 

practice is essential for addressing the complex and evolving landscape of cancer epidemiology.

EDITORIAL & AI STANDARDS
AI tools are used solely to structure and summarise evidence from peer-reviewed primary sources. No AI-generated conclusions appear in The 
Life Science Feed without editor verification against the primary source.
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