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Cancer prevention through 
metabolic remission
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Updated global estimates confirm that a 
substantial fraction of cancers remains 
attributable to modifiable or preventable 
exposures. Yet many risk factors converge 
on shared physiological states (namely, 
dysglycaemia, hyperinsulinaemia, chronic 
inflammation and altered substrate flux) that 
might shape tumour initiation and progression.

Cancer prevention has long been anchored in a familiar catalogue of modi-
fiable exposures: tobacco, alcohol, infection control, diet, physical activ-
ity, adiposity and selected environmental hazards. Contemporary global 
burden analyses continue to provide a compelling quantitative rationale 
for acting on these drivers at scale1. However, the same analyses also high-
light a conceptual limitation of exposure-based prevention: many high-
impact exposures are upstream proxies for a smaller set of downstream 
physiological states that are both measurable and, in principle, modifiable.

Among these, intermediate hyperglycaemia (that is, prediabetes) 
is often treated primarily as a way station on the road to type 2 dia-
betes mellitus and cardiometabolic disease2. The clinical endpoint, 
implicitly or explicitly, is prevention of type 2 diabetes mellitus3. Yet, 
prediabetes is also a systemic metabolic state that alters endocrine 
signalling, inflammatory tone and nutrient availability, which have 
direct relevance to cancer biology4. In that sense, an important, yet 
neglected, question is whether reversing the prediabetic state can 
reduce cancer risk in metabolically exposed organs.

A useful step towards this reframing is the concept of prediabetes 
remission (defined as sustained reversion from prediabetes to normo-
glycaemia), which is proposed as a tangible target rather than a retro-
spective label. In cardiometabolic medicine, remission concepts have 
been leveraged to communicate durable risk reduction and motivate 
early intervention2,5–7. What has been underexplored is whether remis-
sion could also carry a benefit when it comes to preventing or halting 
the development of cancer.

Glucose is not a simple biomarker on the metabolic dashboard; 
it is a substrate and signal that interfaces with hallmark processes of 
malignant transformation. Prediabetes is mediated by dysfunctional 
insulin secretion, insulin resistance and compensatory hyperinsulinae-
mia amplifying insulin–insulin-like growth factor signalling through 
phosphoinositide 3-kinase–protein kinase B–mechanistic target of 
rapamycin pathways that promote proliferation and survival. Beyond 
signalling, systemic glucose availability can influence cellular ener-
getic and anabolic programs, especially in early stage lesions in which 
nutrient constraints shape clonal selection.

None of these findings imply that glucose causes cancer. Can-
cers exploit metabolic plasticity, dynamically partitioning substrates 

between aerobic glycolysis and mitochondrial oxidation in response 
to fluctuating nutrients. Rather, these findings offer a biologically 
grounded hypothesis: duration of prediabetes might contribute to 
tumour-permissive systemic conditions, particularly in organs where 
inflammation, epithelial stress and endocrine exposure converge 
(such as liver cancer induced by metabolic dysfunction-associated 
steatohepatitis)8. In turn, remission of prediabetes might reduce the 
incidence of cancer (Box 1).

The strongest epidemiological basis for this hypothesis comes 
from studies using longitudinal screening that characterize glycaemic 
trajectories in large cohorts. Two studies from the Korean National 
Health Insurance Service are particularly informative because they 
classify individuals by change in glycaemic status across serial examina-
tions, exclude prevalent cancer and diabetes mellitus at baseline, and 
then assess incident cancer risk during extended follow-up.

In the first cohort of 6,058,662 individuals without diabetes mel-
litus or cancer at baseline, glycaemic status was assessed at two time 
points (2009 and 2011) and participants were followed until 2018. Per-
sistent prediabetes was associated with the highest risk of pancreatic 
cancer (adjusted hazard ratio (aHR) 1.28; 95% CI 1.20–1.37). By contrast, 
individuals who reverted from prediabetes to normoglycaemia did 
not show a statistically significant elevation in risk (aHR 1.02; 95% CI 
0.96–1.10) above people who always remained normoglycaemic9.

These findings are clinically and conceptually important, but they 
also sit in a notoriously complex causal space. Pancreatic cancer can 
induce dysglycaemia, raising the possibility of reverse causality. The 
study addressed this confounder by excluding early pancreatic cancer 
events after baseline. Although this approach cannot fully eliminate 
reverse causation, the trajectory-based pattern (persistence conferring 
risk and remission approximating baseline) is consistent with a model 
in which sustained dysglycaemia and metabolic alterations contribute 
to a permissive milieu beyond only reflecting occult disease. Moreover, 
pancreatic ductal adenocarcinoma is archetypal for metabolic rewir-
ing, making it a biologically plausible context in which systemic glucose 
and insulin dynamics could matter.

A parallel analysis applied the same trajectory concept to gallblad-
der cancer in a similarly large Korean cohort with a median follow-up 
of 6.4 years. Persistent prediabetes was associated with increased 
gallbladder cancer risk (HR 1.21; 95% CI 1.04–1.41), whereas prediabetes 
remission was not (HR 1.03; 95% CI 0.88–1.21). Here, the mechanistic 
plausibility is complemented by biliary tract-specific biology. The 
authors discuss how dysglycaemia might impair gallbladder motility, 
promote cholestasis and increase epithelial exposure to concentrated 
bile acids, thereby sustaining inflammation and oxidative stress. They 
also highlight the potential relevance of the farnesoid X receptor, which 
governs bile acid homeostasis and has tumour-suppressive roles in 
hepatobiliary contexts10.

Notably, remission of prediabetes seemed to be achievable at 
scale: among individuals with prediabetes at the first examination, 
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more reverted to normoglycaemia than remained in the prediabetic 
category at the second examination10. This finding matters because 
prevention concepts only translate if the target state can be reached 
outside of highly selected trial populations.

Exposure-based prevention asks how cancers can be prevented if 
we reduce a certain trait, whereas physiology-based prevention asks 
which modifiable internal conditions mediate multiple exposures and 
confers risk across disease domains. Prediabetes remission is attractive 
in this sense because it is measurable with globally and broadly avail-
able tools (fasting plasma levels of glucose and/or HbA1c and the oral 
glucose tolerance test), interpretable as a state change and plausibly 
linked to multiple cancer-relevant pathways.

Crucially, remission adds additional targets to measuring the 
intervention success. This target (remission) is particularly important 
when considering cancer risk, where the path from a behavioural factor 
to disease is long and mediated by intermediate biology. A remission 
endpoint also sidesteps some limitations of BMI-centred thinking. BMI 
is an imperfect surrogate for visceral adiposity, hepatic steatosis, mus-
cle mass and insulin resistance. Individuals with similar BMIs can have 
markedly different endocrine and inflammatory profiles, and these 
differences might influence cancer risk. Therefore, targeting predia-
betes remission to normoglycaemia could provide a more precise and 
actionable prevention pathway than weight change alone and should 
be added to weight loss, especially if coupled with phenotyping that 
captures insulin dynamics and ectopic adipose distribution.

Box 1 | Prediabetes and remission
 

Prediabetes, also called intermediate hyperglycaemia, is 
characterized by non-diabetic dysglycaemia, insulin resistance 
and impaired β-cell function, sub-clinical inflammation and an 
unfavourable body adipose distribution, often including metabolic 
dysfunction-associated steatotic liver disease or metabolic 
dysfunction-associated steatohepatitis.

Remission of prediabetes to normal glucose regulation, 
even independently of body weight loss, is characterized by 
improved insulin sensitivity6 and insulin secretion7. These benefits 
are probably mediated, at least in part, by a change in adipose 
tissue distribution6, with a shift from visceral to subcutaneous 
adipose storage7, reduced low-grade inflammation6 and improved 
cardiometabolic function5,6. Prediabetes remission has also been 
shown to be associated with improved cardiovascular outcomes5, 
including a reduced risk of cardiovascular death or hospitalization 
for heart failure5, as well as reduced risks of type 2 diabetes 
mellitus3,5–7 and certain cancers9,10.
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