Fasted high-intensity interval exercise does not increase ketosis or hypoglycaemia risk in adults with type 1 diabetes using sodium-glucose cotransporter 2 inhibitors

Aim: Sodium-glucose cotransporter 2 inhibitors (SGLT2i) improve glycaemic control, reduce cardiovascular mortality and are reno-protective in type 2 diabetes. These benefits may extend to people with type 1 diabetes (T1D), however SGLT2i are not recommended due to increased diabetic ketoacidosis risk. Exercise in T1D may promote ketosis via glycogen depletion, dehydration and counter-regulatory hormone secretion. We aimed to assess the effect of high-intensity interval exercise (HIIE) on continuous ketone levels in T1D adults receiving SGLT2i versus placebo. 

Methods: The PARTNER study was a randomised cross-over double-blinded trial in T1D adults who were randomised to dapagliflozin 10mg/day or placebo for 12 weeks, followed by the alternative treatment for 12 weeks after a 2-week washout period, in conjunction with wearing a continuous ketone monitor (CKM), continuous glucose monitor (CGM), and education to minimize ketosis. This exercise sub-study involved a subset of participants undergoing morning, fasted HIIE (40min, with five 4min efforts at ~80-90% heart rate max, interspersed with passive rest) after at least 6 weeks on dapagliflozin or placebo. Participants remained fasted for 90min post-exercise at which point they ingested a 20-40g carbohydrate meal. 

Results: A total of 13 participants were included in the sub-study analysis. From both exercise commencement to 2 hours post-exercise and 24 hours post-exercise, there was no significant difference in any CKM or CGM outcome between treatments. CGM time below range (<3.9mmol/L) was 0% with both treatments. While no participants on placebo experienced ketones >0.6mmol/L, two participants using dapagliflozin (17%) experienced elevated ketones 2 hours post-exercise (54.5% and 100% time spent >0.6mmol/L; 0% and 46.9% time spent >1.5mmol/L, respectively). 

Conclusion: We observed no significant impact of SGLT2i on ketosis or hypoglycaemia risk alongside CKM use with fasted HIIE in T1D adults. Larger studies are required to definitively determine if exercise increases ketosis risk with SGLT2i in T1D.























