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Physiology of Ketosis and Ketoacidosis

Dhatariya K, et al. Nat Rev Dis Primers. 2020.
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Cahill GF. NEJM. 1970; Cahill GF. Diabetes 1971; Cahill GF. Ann Rev Nutr. 2006.
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Ketones – Why Are They Important?
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Living Longer on Starvation Diets

Lee GD, et al. Ageing Cell. 2006; Roberts MN, et al. Cell Metabol. 2017; Mattison JA, et al. Nature. 2012.
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Consensus Report: Published August 2024

Umpierrez GE, et al. Diabetes Care. 2024; Umpierrez GE, et al. Diabeteologia. 2024.
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New DKA Diagnostic Criteria

Umpierrez GE, et al. Diabetes Care. 2024; Umpierrez GE, et al. Diabeteologia. 2024.
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DK
A

Diabetes/hyperglycaemia Glucose ≥200 mg/dl (11.1 mmol/l) or 
prior history of diabetes 

Ketosis β-hydroxybutyrate ≥3.0 mmol/l  or
urine ketone strip 2+ or greater

Metabolic Acidosis pH <7.3 and/or
bicarbonate concentration <18 mmol/l



Physiological vs Pathological
• It’s the rate of appearance and the ability for renal and respiratory 

compensation for the drop in pH

• A rise of β hydroxybutyrate of ≥0.2mmol/l/hr might be considered 
‘pathological’

• But there are currently no technologies available to allow prediction or 
prevention other than glucose meters that say ‘Hi’ and ‘Check ketones’ 
or point of care capillary ketone meters
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DKA and T2D
Any Age and Any Kind of Diabetes

Umpierrez GE, et al. Diabetes Care. 2024; Nguyen KT, et al. JDST. 2022; Zhong VW, et al. Diabetes Care. 2018; Canales SP, et al. Endocrine Pract. 2024.

DKA is a leading 
cause of death 

among children and 
adults 

(< 58) with diabetes

Most common 
hyperglycemic 
emergency in 

persons living with 
diabetes

1%–13% annual 
prevalence of DKA 
in adults with T1D 
across countries

Hospitalization for 
DKA: 1 in 5 cases 
attributed to T2D

Higher mortality for 
T2D (0.85%) with DKA 

than T1D (0.2%)
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FSL Users Have ~ 50% Decreased Acute 
Events
Acute diabetes events before and after FreeStyle Libre systems in 74,011 FSL users with T1 or T2D 2015-2018*

12 months prior to FreeStyle Libre

24 months following FreeStyle Libre

Most common acute event for T1 and T2 even after CGM improvement
Riveline JP, et al. Diabetes Technol Ther. 2022.

RELIEF Study
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DKA Unawareness
Multinational, multicenter survey of endocrine outpatient clinic 
patients with average duration of T1D of 22 years (N=333) 

Were unable to 
name a single 

symptom of DKA

Did not test for 
ketones at all

Were not 
familiar with 

the term DKAHepprich M, et al. BMJ Open DRC. 2023.

32% 46% 64% 
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No Self-Monitoring

< 20%

Test ketone levels, even 
when glucose is > 16.7 

mmol/L for 
1 hour or more 

38%

Never test ketones 
when nauseated and/or 

vomiting

45%

Never test ketone levels 
when they 

detect a fever

Albanese-O’Neil A, et al. Diabetes Care. 2017; Viridi N, et al. Diabetes Technology & Therapeutics. 2023.
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Monitoring Ketonemia in People with Diabetes: 
Preliminary Findings from Real-World Studies

Bergenstal, et al.  Diabetes Technology & Therapeutics. 2025.

• Real-world assessment of ketones in individuals 
living with type 1 and type 2 diabetes

• Data taken from Freestyle Libre and fingerstick 
ketone measures.

• 3,023,587 ketone tests performed among 
165,108 readers from 89 countries.

• Most (87%) of readings were in normal range.
• Few (1.8%) readings were above the threshold 

of >3.0mmol/L

Ketone ranges (normal [≤0.5 mmol/L], elevated [>0.5 to <1.5 mmol/L], 
high [≥1.5 to <3.0 mmol/L], and DKA-risk [≥3.0 mmol/L])



• Automatically displays 
glucose result (value, 
trend arrow and graph) 

• Optional, customizable 
glucose and ketone alarms

• Shared glucose and 
ketone alarms

• Continuously monitors 
glucose and ketone levels 
every minute without user 
calibration

• 10-14 days of data storage

SENSOR MOBILE APP CAREGIVER APPCLOUD SOFTWARE
• Cloud-based software

• Glucose and ketone 
reports

On the Horizon - CKM



Suggested Use

Dhatariya K, et al. Lancet Diab Endocrinol. 2026.
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Suggested Thresholds

Dhatariya K, et al. Lancet Diab Endocrinol. 2026.

CORNERSTONE MEDICAL EDUCATION



Suggested Graphics

Dhatariya K, et al. Lancet Diab Endocrinol. 2026.
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Suggested Actions

Dhatariya K, et al. Lancet Diab Endocrinol. 2026.
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Potentials
• There are several!

• Helping to identify a rise in ketones allowing the implementation of Sick 
Day Rules

• Early warning of pump / infusion set failure
• Preventing acute illness / hospital admission
• High risk people may get most benefits – recurrent DKA, poor social 

circumstance, meal insecurity, homeless, etc
• Fewer pieces of ‘kit’ to carry about
• Developing an AID algorithm that incorporates ketones / sick day rules
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Challenges & Unknowns
• There are several!

• Education of people with diabetes – what do the numbers mean? 
• Education of health care professionals – what do the numbers mean? 
• When does physiological become pathological?
• Are there significant differences between blood / capillary and interstitial 

fluid?
• T1DM vs T2DM
• How to manage euglycaemic ketonaemia/DKA
• Reimbursement?

Alva S, et al. Journal of Diabetes Sci Technol. 2021.

CORNERSTONE MEDICAL EDUCATION



Interprofessional Team Overview in 
DKA Care
• Team approach to incorporate this new technology into clinical care 

delivery is paramount 
• Diabetes educators, dieticians, podiatrists, nurses, physicians, pharmacists, nurse 

coordinators, social workers, psychologists, advanced practice providers, school 
nurses, etc.

• Imperative to discuss this new technology together

• Awareness of data that these devices can show, and suggested action plans based 
on that data 
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Case Study: A 14-year-old girl with T1D enrolled in 
a study using a blinded glucose/ketone sensor 

An urgent high ketone level (≥3·0 mmol/L) was measured 20 h before hospitalization with full clinical symptoms of 
DKA. Resolution of DKA can be seen with initiation of an insulin drip following admission, with a slight elevation in 
glucose and ketones towards the end of the treatment period.



Key Takeaways
• Ketones are an evolutionary adaptation to prolonged starvation

• Their presence can be beneficial or harmful – depending on the rate of 
appearance in the circulation

• Continuous ketone measurement seems to be the next logical step in 
the management of type 1 diabetes, and incorporation into an AID 
system seems likely

• Challenges remain but the potential for benefit is huge
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Reflect on What You Have Learned
How will you apply what you have learned to 
your practice and with your interprofessional 

and interdisciplinary diabetes care team?
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