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Key Terms

HbA.c — glycated haemoglobin, a measure of average blood glucose over 8—12
weeks, expressed in mmol/mol.

CGM (Continuous Glucose Monitoring) — a sensor that measures interstitial
glucose every few minutes, showing glucose patterns throughout the day and night.

Non-Diabetic Hyperglycaemia (NDH) — blood glucose above normal but below
diabetic range, typically HbA:c 42—47 mmol/mol (5.7-6.4 %)".

Prediabetes — synonymous with NDH in most UK guidelines; individuals are at high
risk of progressing to type 2 diabetes.

Glucotype — an SCVC internal classification reflecting innate carbohydrate
response patterns: from glucose-tolerant (GTU) to highly carbohydrate-sensitive
(GT3).

Current Glucose Profile (CGP) — a weekly CGM-based summary of metabolic
control, ranging from CGP | (normal post-prandial pattern) to CGP V (frequent spikes
and poor recovery).

Visceral Adipose Tissue (VAT) - an adipose depot within the peritoneal cavity that is
metabolically active - releasing free fatty acids, inflammatory cytokines that can drive
both insulin resistance and hepatic overload of small dense LDL.



Executive Summary

Continuous Glucose Monitoring (CGM) provides a real-time window into daily glucose
dynamics that laboratory tests such as fasting glucose or HbA:c cannot capture. Increasing
evidence supports its use in people without diabetes to identify early metabolic disturbance,
guide dietary choices, and prevent progression to diabetes.

In our clinic’s observations, individuals with “normal” HbA.c (< 42 mmol/mol or < 5.7 %)
displayed a spectrum of CGM patterns — some entirely flat, others with frequent glucose
excursions above 7.8 mmol/L (140 mg/dL) or 10 mmol/L (180 mg/dL). Those with frequent
spikes that took no action were observed to drift into the prediabetic HbA.c range over the
course of a year. Conversely, patients with prediabetic HbA:c who used CGM feedback to
modify eating behaviour improved their glucose profiles and usually reverted to lower and in
many cases normal HbAic levels.

These findings suggest CGM acts as both an early warning system for NDH and an
effective behavioural feedback tool that empowers individuals to prevent diabetes through
personalised lifestyle change.

Background

Diabetes prevention programmes traditionally rely on static laboratory markers — fasting
glucose, HbA.c, or oral glucose tolerance tests. These represent snapshots of a long-term
average but overlook short-term fluctuations and post-prandial spikes. Growing evidence
links such transient glucose surges and glycaemic variability to oxidative stress, endothelial
dysfunction, and visceral adipose tissue (VAT) accumulation, all of which precede overt
diabetes®*.

CGM enables the continuous observation of interstitial glucose, revealing patterns of
variability, time-in-range, and post-meal excursions. In non-diabetic individuals, it uncovers a
hidden continuum of glucose control that static tests miss.




Definitions

Prediabetes and Diabetes

According to the World Health Organization and Diabetes UK, diagnostic thresholds are
as follows*2:

e Normal: HbAic <42 mmol/mol (< 5.7 %)
e Prediabetes / Non-Diabetic Hyperglycaemia: HbAic 42—47 mmol/mol (5.7-6.4 %)

e Diabetes: HbA:c 2 48 mmol/mol (= 6.5 %)

SCVC Glucotype Classification
At Surrey Cardiovascular Clinic, we classify innate glucose response patterns observed in

patients undergoing our metabolic health assessment who share detailed lifestyle and food
diary photos while wearing CGM for 10-14 days.

Glucotypes (GTU-GT3):

e GTU (Glucotype Unclassified) — insufficient food diary data or inconsistent
readings.

e GT1 —flat glucose profile; negligible spikes after high glycaemic carbohydrate intake.
e GT2 - moderate rises (7.8—9.9 mmol/L) after high-glycaemic meals.

e GT3 — pronounced or frequent spikes (= 10 mmol/L), typical of
carbohydrate-sensitive individuals.

This framework aligns with research describing innate differences in glycaemic response to
identical foods, influenced by genetics, microbiome, and metabolic status®.

Current Glucose Profile (CGP I-V)
A week-long CGM record is summarised into a Current Glucose Profile (CGP):

e CGP I: Stable, no post-prandial spikes.
e CGP IlI: Minor and infrequent excursions, rapid recovery.

e CGP lll: Moderate spikes (often > 7.8 mmol/L), prolonged recovery.



e CGP IV: Frequent spikes > 10 mmol/L, delayed return to baseline.

e CGP V: Marked glycaemic variability with persistent hyperglycaemia.

CGP llI-V patterns correspond to increasing metabolic risk and greater likelihood of future
HbA.c drift or VAT gain.




Glucotype classification based on glucose excursions observed over a week

in response to carbohydrate intake
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CGP classification based on glucose excursions observed over a week
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Rationale for CGM in Non-Diabetic Individuals

CGM offers several advantages beyond standard HbA1c screening:
1. Early Detection of NDH: reveals glucose excursions before HbA:c rises.

2. Behavioural Feedback: immediate visual feedback encourages healthier food
choices, timing adjustments, and post-meal activity®.

3. Personalisation: individuals vary widely in glycaemic response to the same meal®.

4. Continuum of Risk: NDH is not binary; CGM shows a gradation of metabolic
flexibility.

5. Integration with VAT and Cardiovascular Risk: post-prandial spikes correlate with
insulin resistance and fat accumulation around organs3,’.

Observations from Clinical Practice

In our patient cohort:

e Among individuals with HbA:c < 42 mmol/mol, some exhibited stable glucose traces
while others showed frequent spikes > 7.8 mmol/L or > 10 mmol/L.

e Those with repeated excursions were more likely to transition into the prediabetic
HbA.c range (42—47 mmol/mol) within 12 months.

e No individuals with prediabetic HbA:c displayed a normal (CGP I-Il) profile.
e Those who adopted CGM-guided dietary change (reducing refined carbohydrates,

prioritising protein and fibre, spacing meals) improved their profiles and reduced
HbA:c — some reverting to normal range.

This pattern supports the hypothesis that CGM can identify early metabolic instability
and act as a preventive intervention tool.




Discussion

1. Early Metabolic Warning

HbAc reflects average glucose but conceals variability. CGM exposes short spikes that
contribute to oxidative stress and pancreatic strain, predicting diabetes and cardiovascular
disease*,’.

2. Behavioural Change and Empowerment

Real-time data fosters awareness and accountability, improving adherence to
lower-glycaemic eating. In randomised studies, CGM users without diabetes showed
measurable dietary improvements and weight reduction®.

3. Limitations

Not all insulin-resistant individuals display spikes: those with high VAT and fasting insulin
may have elevated glucose area-under-curve (AUC) without visible excursions. In such
“non-spiker” phenotypes, CGM may under-represent risk, necessitating complementary tools
— insulin, waist-height ratio, or VAT imaging’.

Practical Implications and Recommendations

e Use CGM in at-risk individuals: overweight, high blood pressure, coronary artery
disease or raised fat attenuation index (FAI, coronary inflammation), elevated
waist-to-height ratio, dyslipidaemia, or family history.

e Monitor for excursions > 7.8 and > 10 mmol/L, excessive variability, and prolonged
recovery.

e Integrate with waist measurement, blood pressure, and VAT tracking for full
metabolic profiling.

e Repeat CGM after 3—6 months to assess behavioural change impact.

e Encourage home use of CGM as biofeedback to empower patients to discover
healthier food and drink choices.

e Educate patients that the aim is metabolic flexibility, not perfect flatline glucose.




Conclusion

Continuous Glucose Monitoring provides an invaluable window into metabolic health long
before diabetes develops. It exposes hidden patterns of non-diabetic hyperglycaemia,
motivates sustainable lifestyle changes, and identifies individuals at heightened risk of future
HbA.c rise and visceral fat accumulation.

When integrated with waist and VAT assessment, CGM becomes a practical tool in
cardiometabolic prevention — empowering both clinicians and patients to intervene early,
personalise nutrition, and preserve metabolic resilience.

References

1. Diabetes UK. The diagnosis of non-diabetic hyperglycaemia and type 2 diabetes.
London: Diabetes UK; [date unknown].

2. World Health Organization. Use of glycated haemoglobin (HbA:c) in the diagnosis of
diabetes mellitus. Geneva: WHO; 2011.

3. Abdul-Ghani MA, Norton L, DeFronzo RA. Role of glucose variability in
cardiovascular disease. Diabetes Care. 2017;40(4):479-86. doi:10.2337/dc16-2079

4. Monnier L, Mas E, Ginet C, et al. Activation of oxidative stress by acute glucose
fluctuations compared with sustained chronic hyperglycaemia in patients with type 2
diabetes. JAMA. 2006;295(14):1681-7. doi:10.1001/jama.295.14.1681

5. Zeevi D, Korem T, Zmora N, et al. Personalized nutrition by prediction of glycaemic
responses. Cell. 2015;163(5):1079-94. doi:10.1016/j.cell.2015.11.001

6. Klonoff DC, Nguyen KT, Xu NY, Gutierrez A, Espinoza JC, Vidmar AP. Use of
continuous glucose monitors by people without diabetes. J Diabetes Sci Technol.
2022;16(6):1216-25. doi:10.1177/19322968221126355

7. Després JP, Lemieux |, Prud’Homme D. Visceral obesity and the risk of metabolic
syndrome. Nat Rev Endocrinol. 2012;8:88-99. doi:10.1038/nrendo.2011.138

8. Vively Health. Continuous glucose monitoring in non-diabetics. 2025. Available from:
https://www.vively.co.uk/post/continuous-glucose-monitoring-in-non-diabetics


https://www.vively.co.uk/post/continuous-glucose-monitoring-in-non-diabetics
https://www.vively.co.uk/post/continuous-glucose-monitoring-in-non-diabetics

	Continuous Glucose Monitoring as an Early Warning System for Non-Diabetic Hyperglycaemia 
	Key Terms 
	 
	Executive Summary 
	Background 
	 
	Definitions 
	Prediabetes and Diabetes 
	SCVC Glucotype Classification 
	Current Glucose Profile (CGP I–V) 

	 
	Rationale for CGM in Non-Diabetic Individuals 
	Observations from Clinical Practice 
	 
	Discussion 
	1. Early Metabolic Warning 
	2. Behavioural Change and Empowerment 
	3. Limitations 

	Practical Implications and Recommendations 
	 
	Conclusion 
	References 



