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Not all red meat is equal for type 2 diabetes risk
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Most mammals produce a sugar called Neu5Gc, but humans lost the ability to make it through an ancient 

genetic mutation. When people eat red meat, animal Neu5Gc gets absorbed and incorporated into human tissue, 

where the immune system can treat it as foreign and mount a chronic inflammatory response, a process called 

xenosialitis, already linked to cardiovascular disease and cancer. A new French cohort study presented at the 

EASD Annual Meeting in Milan is the first large-scale prospective test of whether this specific mechanism also 

raises type 2 diabetes risk.

K E Y  TA K E AWAY S

º The Pivot: A specific sugar molecule concentrated in red meat, not red meat generally and not dairy, shows 

a dose-response link to type 2 diabetes independent of overall meat intake.

º The Data: Highest versus lowest meat-derived Neu5Gc intake carried a 63% higher type 2 diabetes risk 

(HR 1.63), with only 13% of that explained by weight gain.

º The Action: The authors suggest favouring poultry or plant proteins over beef and lamb, the 

highest-Neu5Gc meats, as a testable next step, not a proven intervention.

Dr Leopold Fezeu at Université Sorbonne Paris Nord and colleagues used the NutriNet-Santé cohort, following 89,953 

adults free of type 2 diabetes and cancer at baseline (mean age 42 years, 79% female). Dietary Neu5Gc intake was 

estimated from three repeated 24-hour dietary records using a validated food composition database, separately for 

meat-derived and dairy-derived sources, and participants were split into five equal groups by intake.

A clear dose-response, concentrated in meat, not dairy
Over a median follow-up of 7.2 years, 966 people developed type 2 diabetes. People in the highest fifth of meat-derived 

Neu5Gc intake had a 63% higher risk of type 2 diabetes than those in the lowest fifth (HR 1.63, 95% CI 1.29-2.06; 

p-trend<0.001), after adjusting for physical activity, overall diet quality, smoking and other health conditions. The risk 

rose in steps, the second-highest quintile carried a 41% higher risk than the lowest, both statistically significant.

Intake quintileHazard ratio vs lowest (95% CI)Q1 (lowest)1.00 (reference)Q21.00 (0.78-1.28)Q31.10 (0.86-1.40)Q41.41 

(1.11-1.77)Q5 (highest)1.63 (1.29-2.06)In the highest intake group, men ate a median of 97g of red meat a day (136g 

including processed meat) and women 73g (96g), against essentially none in the lowest group. Critically, dairy-derived 

Neu5Gc showed no association with type 2 diabetes at all (HR 1.08, p-trend=0.53), despite dairy also containing the 

sugar, consistent with its much lower Neu5Gc content and smaller typical serving sizes than red meat.

Mostly not explained by weight gain
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The association held after adjusting for total red meat intake, meaning it isn't simply a proxy for eating more meat overall, 

and held in both sexes. Formal mediation analysis found only 13% of the association was explained by incident obesity, 

leaving a substantial direct effect (HR 1.18, 95% CI 1.08-1.28) unaccounted for by weight gain. "Our findings support 

chronic inflammation as a specific mechanism linking red meat consumption with T2D, partly beyond the amount of 

red meat a person eats and partly independent of body fat," said Dr Fezeu.

The authors are explicit that these are preliminary results, not yet validated, and that as an observational study the design 

cannot prove causation. No conflicts of interest were declared.

The authors are explicit that these are preliminary results, not yet validated, and that as an observational study the design 

cannot prove causation. No conflicts of interest were declared.

Clinical Implications and Future Directions
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These findings, while preliminary, suggest a nuanced understanding of red meat's role in type 2 diabetes risk, moving 

beyond simple quantity to specific biochemical components. The association between meat-derived Neu5Gc and 

increased T2D risk, independent of total red meat intake and largely independent of obesity, points towards a novel 

inflammatory pathway. This could have significant implications for dietary recommendations, potentially leading to 

advice that differentiates between types of red meat or preparation methods that impact Neu5Gc content, rather than 

blanket restrictions.

The study's strength lies in its large cohort and detailed dietary assessments, allowing for robust statistical adjustments. 

However, as an observational study, it cannot definitively establish causality. Future research should prioritize 

interventional studies to confirm the causal link between Neu5Gc intake and T2D development. Such studies could 

involve controlled dietary interventions with varying Neu5Gc levels or investigations into the precise mechanisms by 

which Neu5Gc contributes to chronic inflammation and insulin resistance in humans. Furthermore, exploring genetic 

predispositions that might modulate the impact of Neu5Gc would add another layer of understanding.

From a clinical perspective, these results highlight the complexity of dietary advice. While reducing overall red meat 

intake remains a general recommendation for cardiovascular health and cancer prevention, this study suggests that the 

specific type of sugar Neu5Gc, abundant in red meat but not dairy, might be a key driver for T2D risk. Healthcare 

professionals might consider discussing the potential role of Neu5Gc with patients, particularly those at high risk for T2D 

or those struggling with metabolic control despite adhering to general dietary guidelines. This could involve emphasizing 

leaner cuts of meat, exploring alternative protein sources, or investigating cooking methods that might reduce Neu5Gc 

bioavailability, although more research is needed to support such specific recommendations.

Ultimately, this research opens new avenues for understanding the intricate relationship between diet, inflammation, and 

metabolic disease. Validating these findings in diverse populations and elucidating the precise molecular mechanisms 

will be crucial for translating these insights into actionable clinical strategies. The differentiation between meat-derived 

and dairy-derived Neu5Gc also underscores the importance of granular dietary analysis, moving beyond broad food 

categories to specific bioactive compounds when investigating complex health outcomes like type 2 diabetes.

CLINICAL IMPLICATIONS

The dairy/meat split is the most persuasive part of this data: if the association were just about saturated fat, 

haem iron, or red meat as a general category, dairy-derived Neu5Gc would be expected to show some signal 

too. It shows none, which supports the authors' proposed xenosialitis mechanism specifically, rather than red 

meat's other components.

That said, this is explicitly preliminary and not yet validated, the authors say so themselves, and note the 

estimates may shift once the analysis is finalised. Dietary records carry inherent measurement error, and 

24-hour recalls capturing three days do not perfectly represent someone's diet over a 7.2-year follow-up. 

No anti-Neu5Gc antibody measurements were taken, so the proposed immune mechanism is inferred from 

dietary intake, not directly measured.
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The practical suggestion, favouring poultry or plant-based protein over beef and lamb specifically, is 

reasonable given the biology proposed, but the authors themselves frame it as something future research 

should test, not a conclusion this single cohort study can support on its own.
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