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Abstract: Cancer is increasingly recognised as a multifactorial disease arising from
interactions between inherited susceptibility, environmental exposures, occupational
hazards, lifestyle behaviours and chronic disease. Although chronic inflammation is widely
acknowledged as an important contributor to tumour development, it is generally
considered as one component within a complex network of carcinogenic mechanisms. This
paper proposes an alternative interpretation: that chronic inflammation may represent a
unifying biological mechanism through which diverse carcinogenic influences accumulate
and interact. The hypothesis emerged directly from observations reported in the author’s
previously published pilot survey of 134 individuals with medically diagnosed cancer.
Rather than identifying isolated risk factors, the survey demonstrated that most
participants exhibited multiple concurrent environmental, hereditary and lifestyle
exposures, with approximately 71% presenting five or more recognised cancer risk factors.
Chronic inflammatory conditions were also highly prevalent. These observations prompted
consideration of whether apparently unrelated risk factors might converge through
common inflammatory pathways. Current understanding of inflammatory biology
demonstrates that persistent inflammation promotes oxidative stress, genomic instability,
cytokine signalling, angiogenesis, immune dysregulation and tumour progression.
Collectively, these mechanisms provide a biologically plausible explanation for how
multiple carcinogenic influences may exert cumulative effects. The present hypothesis
does not replace established models of carcinogenesis. Instead, it proposes a convergence
framework that integrates existing evidence and provides a testable basis for future
investigation into the role of chronic inflammation in multifactorial cancer risk.
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INTRODUCTION

Cancer research has identified numerous genetic, environmental, occupational and
behavioural factors associated with malignant disease. Increasingly, these factors are
recognised as acting together rather than independently. Nevertheless, the biological
processes through which multiple carcinogenic influences combine remain incompletely
understood.

The influential Hallmarks of Cancer framework developed by Hanahan and colleagues
transformed understanding of the biological capabilities acquired during tumour
development. Building upon that conceptual foundation, the present paper considers
whether diverse cancer risk factors may converge through a common inflammatory pathway
before or during the emergence of these recognised hallmarks.
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The hypothesis presented here arose directly from observations reported in the
author’s previously published pilot survey of 134 individuals with medically diagnosed
cancer. Although exploratory, the study revealed that participants rarely presented with a
single recognised cancer risk factor. Instead, multiple environmental, occupational,
hereditary and lifestyle influences frequently occurred together. This consistent pattern
prompted consideration of whether these apparently diverse influences might share a
common biological mechanism.

The novelty of the present hypothesis lies not in proposing that inflammation
contributes to cancer, but in proposing that chronic inflammation may represent the
principal biological point of convergence through which multiple recognised carcinogenic
influences exert their cumulative effects.

EVIDENCE UNDERPINNING THE PRESENT HYPOTHESIS

The previously published pilot survey examined recognised cancer-related risk factors in 134
individuals with medically diagnosed cancer. Rather than identifying isolated exposures, the
findings demonstrated that cancer commonly occurred in association with multiple
concurrent risk factors.

Approximately 71% of participants exhibited five or more recognised risk factors.
Chronic inflammatory conditions were reported by more than two-thirds of respondents.
Significant associations were identified between recognised occupational exposures and
selected malignancies, while strong associations were observed between family history and
breast cancer. Collectively, these observations suggested cumulative biological burden
rather than isolated causation.

These findings provided the observational foundation for the present hypothesis that
chronic inflammation may function as a unifying biological mechanism linking diverse
carcinogenic influences.

Table 1: Principal observations from the published pilot survey that informed the
present hypothesis

Observation Principal finding Relevance
Multiple recognised | Approximately 71% of participants | Supports cumulative rather than
risk factors exhibited five or more recognised risk | isolated risk

factors
Chronic inflammatory | Reported by more than two-thirds of | Suggests inflammation is a
conditions participants common biological feature
Occupational Significant associations with selected | Demonstrates recognised
exposures cancers environmental contributions
Family history Strong association with breast cancer | Supports inherited susceptibility

within a multifactorial framework

Earlier diagnosis Greater cumulative exposure | Consistent  with cumulative

associated with younger age at | biological burden

diagnosis
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CHRONIC INFLAMMATION AS A UNIFYING BIOLOGICAL MECHANISM

Inflammation is an essential physiological response that protects tissues from infection and
injury while promoting healing and restoration of homeostasis. Under normal circumstances,
acute inflammatory responses are self-limiting and resolve once the initiating stimulus has
been removed. In contrast, chronic inflammation represents persistent activation of
inflammatory pathways, resulting in prolonged cytokine signalling, oxidative stress,
repeated tissue injury and dysregulated immune responses.

Substantial evidence demonstrates that chronic inflammation contributes to
multiple stages of carcinogenesis. Persistent inflammatory signalling promotes cellular
proliferation, inhibits apoptosis, stimulates angiogenesis, increases oxidative DNA damage
and alters immune surveillance. Pro-inflammatory cytokines, including interleukin-6 (IL-6)
and tumour necrosis factor-alpha (TNF-a), together with activation of nuclear factor-kappa
B (NF-kB), influence gene expression associated with cell survival, tumour promotion and
metastatic potential. Reactive oxygen and nitrogen species generated during prolonged
inflammation further contribute to genomic instability and the accumulation of genetic
damage.

Importantly, these inflammatory pathways may be activated by nhumerous recognised
carcinogenic influences, including tobacco exposure, obesity, chronic infection,
occupational pollutants, ionising radiation, dietary imbalance and persistent tissue injury.
Although the initiating exposures differ considerably, many ultimately stimulate similar
downstream inflammatory mechanisms.

Viewed collectively, these observations suggest that chronic inflammation functions
not merely as another cancer risk factor but as a biological process capable of integrating
multiple carcinogenic influences. This concept provides the biological basis for the
convergence model proposed in the present paper.

THE CONVERGENCE MODEL OF CARCINOGENESIS

The hypothesis advanced here proposes that chronic inflammation represents a principal
biological point of convergence through which multiple recognised carcinogenic influences
exert cumulative effects.

The previously published pilot survey Thomson W. ( 2026) demonstrated that
participants rarely presented with a single recognised risk factor. Instead, environmental,
occupational, hereditary and lifestyle influences frequently coexisted within the same
individual. This pattern raises an important biological question: by what mechanism do
numerous modest risk factors combine to increase overall cancer risk?

The convergence model offers one plausible explanation. Diverse carcinogenic
exposures may activate common inflammatory pathways that, over time, produce
cumulative biological consequences including oxidative DNA damage, altered cellular
signalling, impaired immune surveillance and progressive modification of the tumour
microenvironment. The cumulative interaction of these processes may contribute more
substantially to malignant transformation than any individual exposure considered in
isolation.
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The novelty of the present hypothesis therefore lies not in proposing that
inflammation contributes to cancer, but in proposing that chronic inflammation may
represent the principal biological point of convergence through which multiple recognised
carcinogenic influences interact throughout the carcinogenic process.

This hypothesis should be regarded as complementary to existing models of
carcinogenesis. It does not replace recognised genetic, molecular or environmental
mechanisms but provides a broader biological framework through which they may be
understood as interacting components of a common inflammatory pathway.

CLINICAL IMPLICATIONS

If this convergence model proves correct, it may have important implications for cancer
prevention and risk assessment. Current approaches frequently evaluate recognised risk
factors individually. An alternative approach would consider cumulative inflammatory
burden arising from multiple concurrent exposures.

Strategies that reduce persistent inflammation—including smoking cessation,
improved nutrition, increased physical activity, effective management of chronic
inflammatory disease and reduction of occupational and environmental exposures—may
collectively produce greater reductions in cancer risk than would be predicted by addressing
each factor independently.

The hypothesis also supports closer integration between epidemiology, molecular
biology and clinical medicine. Rather than considering inherited susceptibility,
environmental exposure and lifestyle behaviour as separate domains, future research may
investigate how these influences interact through common inflammatory pathways.

CONCLUSION

The findings of the previously published pilot survey suggested that cancer frequently
develops in the presence of multiple concurrent environmental, hereditary and lifestyle risk
factors rather than isolated exposures. Those observations prompted the central question
addressed in this paper: whether diverse carcinogenic influences may converge through a
common biological mechanism.

Current understanding of inflammatory biology provides a plausible framework
through which this question may be explored. Chronic inflammation influences numerous
processes fundamental to carcinogenesis, including oxidative stress, genomic instability,
immune dysregulation, angiogenesis and tumour progression. Considered collectively, these
mechanisms support the hypothesis that chronic inflammation may function as a unifying
biological mechanism linking multiple recognised cancer risk factors.

The present paper therefore proposes a convergence model of carcinogenesis in
which chronic inflammation represents a principal biological pathway through which diverse
carcinogenic influences accumulate and interact. This hypothesis does not claim to replace
established models of cancer development; rather, it offers an integrative framework that
generates testable predictions for future experimental, epidemiological and clinical
investigation.
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Ultimately, scientific progress often begins with recognising unexpected patterns
within existing observations. The published pilot survey provided those observations. The
convergence hypothesis presented here is offered as a logical biological interpretation of
those findings and as a framework for future research into the multifactorial nature of
cancer.
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