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INTRODUCTION
Canagliflozin (brand name Invokana), and the other sodium-
glucose cotransporter-2 (SGLT-2) inhibitors used in type 2 diabetes 
have been increasingly prescribed off-label in type 1 diabetes 
(T1DM)1. While euglycemic DKA is a known complication of SGLT-
2 inhibitors, the profound metabolic derangements presented in 
this case highlight the severity of disease that could go under 
appreciated or even unrecognized. This case emphasizes the 
risk of these drugs – even in a patient with a chronically stable 
diabetes regimen and tight glucose control. 

CASE DESCRIPTION
A 35-year-old woman with T1DM presented with about a week of 
increasing fatigue, extreme thirst, nausea, and vomiting. She also 
described sour breath and frothy urine. She had recently started 
a low carbohydrate and grain-free diet in hopes of decreasing her 
insulin usage. She had a 10-year history of T1DM, treated with 
an insulin pump, canagliflozin, liraglutide, and metformin. She 
denied recent episodes of hyperglycemia. Admission labs showed 
a metabolic anion gap acidosis with a pH of 6.99, anion gap of 
25, glucose of 178, with ketones in the blood and urine. Serum 
alcohol and salicylates levels were undetectable. She was admitted 
to the ICU and treated on the DKA protocol with infusions of 
insulin, dextrose, crystalloid, and bicarbonate, as well as potassium 
replacement. She had resolution of her acidosis and symptoms in 
twenty-four hours.

DISCUSSION
Sodium-glucose cotransporter-2 (SGLT-2) 
inhibitors, including Canagliflozin, prevent glucose 
reuptake in the proximal renal tubule which 
leads to glucose loss through the urine. DKA is 
a known complication of Canagliflozin in patients 
with T1DM.2,3 This case of euglycemic DKA 
demonstrates how the metabolic derangements 
in DKA are, for the most part, unrelated to the 
patient’s blood glucose level. Indeed, the unbridled 
ketosis that leads to ketoacidosis is driven by 
low intracellular glucose due to hypo-insulinemia. 
A low insulin level severely limits the available 
substrate for cellular respiration. It drives fatty 
acid mobilization and directly down-regulates 
aerobic metabolism. As our patient decreased 
her carbohydrate intake and adjusted her insulin 
pump accordingly, she used progressively 
less insulin. Less glucose was transported 
intracellularly, gluconeogenesis was up-regulated, 
and increasingly more glucose was lost in the 
urine - having been blocked from reuptake by 
the SGLT-2 inhibitor. This explains her classic 
symptoms of foaming urine and dehydration 
without hyperglycemia. Treatment of euglycemic 
DKA should follow the same protocol used for 
hyperglycemic DKA: replacement of depleted 
substrates with transfusion of both D10 and insulin. 
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