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ABSTRACT 
Ketone bodies produced by sodium-glucose cotransporter 2 (SGLT2) inhibitors can be advantageous, providing an 
efficient and stable energy source for the brain and muscles. However, in patients with diabetes, ketogenesis in-
duced by SGLT2 inhibitors may be harmful, potentially resulting in severe diabetic ketoacidosis (DKA). During fast-
ing, ketone body production serves as an alternative and efficient energy source for the brain by utilizing stored fat, 
promoting mental clarity, and reducing dependence on glucose. The concurrent use of SGLT2 inhibitors during 
perioperative fasting may further elevate the risk of euglycemic DKA. We describe a case of DKA that occurred dur-
ing perioperative fasting in a patient receiving empagliflozin, an SGLT2 inhibitor. This case underscores the impor-
tance of recognizing the potential risk of DKA in patients with diabetes using SGLT2 inhibitors during perioperative 
fasting.
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Introduction

Sodium-glucose cotransporter 2 inhibitors and ketogenesis
	 Sodium-glucose cotransporter 2 (SGLT2) inhibitors are increasingly 

used for managing type 2 diabetes mellitus due to their glucose-lower-

ing effects and cardiovascular and renal benefits. These inhibitors re-

duce blood glucose levels by decreasing glucose reabsorption in the S1 

segment of the proximal kidney tubules through an insulin-indepen-

dent mechanism. However, studies indicate that SGLT2 inhibitors may 

also induce ketogenesis, leading to elevated ketone body production. 

This occurs due to increased glucagon release from alpha cells and 

enhanced beta-oxidation of fatty acids (FFAs), resulting in higher plas-

ma ketone body concentrations [1,2]. Ketone bodies, such as 

β-hydroxybutyrate and acetoacetate, function as alternative metabolic 

fuel sources, playing a crucial role in energy homeostasis. In the post-

prandial state, glucose serves as the primary energy source, and intes-

tinal glucose absorption stimulates insulin secretion while suppressing 

FFA production and fat oxidation. Conversely, during fasting, glucose 

levels decline, insulin secretion decreases, and lipolysis increases, re-

leasing FFAs from adipose tissue and promoting fat oxidation. This 

physiological “starvation response” enables the liver, muscles, heart, 

and other organs to utilize FFAs as their main energy source, conserv-

ing glucose for glucose-dependent tissues, including the brain, eryth-

rocytes, and renal medulla.

Benefits of ketogenesis with SGLT2 inhibitors
	 Ketogenesis induced by SGLT2 inhibitors offers several benefits. 

First, ketone bodies serve as an alternative energy source for various 

tissues, including the brain, which is particularly beneficial for individ-

uals with diabetes struggling to control blood sugar levels. Second, it 

enhances fat metabolism, contributing to weight loss. Third, increased 

ketone body production improves insulin sensitivity, aiding in long-

term blood sugar regulation. Finally, ketone bodies suppress appetite, 

potentially reducing overeating and supporting weight management.

Side effects of ketogenesis caused by SGLT2 inhibitors
	 Ketogenesis caused by SGLT2 inhibitors can also lead to several side 

effects. First, there is an elevated risk of diabetic ketoacidosis (DKA), in-

cluding “euglycemic ketoacidosis,” where abnormal ketogenesis occurs 

even with normal or slightly elevated blood glucose levels. Second, the 

excretion of excess glucose through urine can cause dehydration and 

place strain on the kidneys, which may be particularly concerning for 

individuals with chronic kidney disease. Third, increased glucose levels 

in urine heighten the risk of urinary tract and genital infections. Finally, 

combining a ketogenic diet with SGLT2 inhibitors may lead to nutri-

tional deficiencies due to restricted carbohydrate intake.

Fasting and ketogenesis
	 The complex regulatory processes governing nutrient and energy 

metabolism during fasting enable organisms to endure extended peri-

ods of food deprivation. During fasting, fuel utilization shifts from a 

combination of carbohydrates and fat to primarily fat. The liver engag-

es in metabolic processes such as gluconeogenesis and ketogenesis, 

which enhance the production of glucose and ketone bodies, respec-

tively. In the fasting state, ketone bodies serve as a significant fuel 

source for the brain, heart, and skeletal muscles.

The beneficial effects of increased ketone bodies include: (1) energy 

efficiency and (2) weight loss. Reduced carbohydrate intake during 

fasting decreases body glucose storage. Ketone bodies produced in the 

liver provide an alternative energy source for many tissues, particularly 

the brain, resulting in more efficient energy use and improved cogni-

tive function. Also, fasting reduces total calorie intake, while ketone 

body production promotes fat breakdown, potentially contributing to 

weight loss and reduced body fat [3].

What is the effect of combining SGLT2 inhibitors and 
fasting?

	 SGLT2 inhibitors may enhance ketogenesis. Perioperative fasting 

also stimulates ketone body production. When SGLT2 inhibitors are 

used in conjunction with fasting, the increase in ketone body produc-

tion becomes more pronounced. SGLT2 inhibitors reduce glucose re-

absorption in the kidneys, leading to increased urinary glucose excre-

tion and decreased blood glucose levels. During fasting, blood glucose 

levels decrease due to reduced intake. To compensate, the body breaks 

down FFAs in the liver to produce ketone bodies for energy. The com-

bined effects of SGLT2 inhibition and fasting accelerate the shift from 

glucose to fat as the primary energy source, thereby increasing keto-

genesis and elevating ketone body levels in the bloodstream. As a re-

sult, the use of SGLT2 inhibitors during perioperative fasting may 

heighten the risk of DKA.

Ketogenesis has both beneficial and harmful effects. Ketone bodies 

can lead to ketosis or ketoacidosis when accumulated excessively, pos-

ing significant risks to individuals with diabetes. However, emerging 

evidence suggests that mild elevation of ketones may provide benefits, 

such as organ protection and potential extension of healthy lifespan 

through fasting or calorie restriction-induced ketosis [4].

The severity of DKA as a potentially life-threatening complication 

cannot be overstated. Since the approval of canagliflozin in 2013, the 

first case of SGLT2 inhibitor-related DKA was reported in 2015, and 

numerous subsequent reports have documented similar cases [5]. Ke-

togenesis, the process by which FFAs are converted into ketone bodies 

in the liver, typically occurs during periods of carbohydrate scarcity, 

such as during fasting or with low carbohydrate intake.

We report a case of DKA that occurred during perioperative fasting 

in a patient receiving empagliflozin, an SGLT2 inhibitor. This case un-

derscores the importance of increased awareness regarding the risk of 

SGLT2 inhibitor-associated “euglycemic” DKA during perioperative 

fasting.

Case Report

	 A 65-year-old male patient was admitted for total laparoscopic distal 
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gastrectomy following a diagnosis of stomach cancer (adenocarcino-

ma) located at the greater curvature of the gastric body and the poste-

rior wall of the antrum during a routine medical check-up. The patient 

was 167 cm tall, weighed 60 kg, and had undergone cholecystectomy 

10 years prior. He had a history of diabetes and was prescribed Jard-

iance Duo (empagliflozin/metformin 12.5/1,000 mg) once daily, gli-

clazide 60 mg once in the morning and 30 mg once in the evening, and 

rosuvastatin 5 mg once daily at a local internal medicine clinic. Al-

though the exact timing of the discontinuation of the SGLT2 inhibitor 

empagliflozin before surgery was not confirmed, it is believed that the 

patient took the medication the morning prior to admission for sur-

gery. No substitute medication for the SGLT2 inhibitor empagliflozin 

was administered at this hospital on the day before surgery, the day of 

surgery, or postoperatively.

In the pre-anesthesia evaluation, vital signs, electrocardiogram 

(ECG), chest radiography, pulmonary function tests, and chest com-

puted tomography were normal. His diabetes mellitus was poorly 

controlled, with a serum glucose level of 252 mg/dL, a hemoglobin 

A1c level of 7.8%, and a urine glucose level of 3+. Renal function was 

normal, with serum creatinine at 0.95 mg/dL and a calculated creati-

nine clearance of 79.7 mL/min. After fasting from midnight, his capil-

lary blood glucose level was 112 mg/dL immediately before surgery, 

and he was transferred to the operating room.

Non-invasive monitors for blood pressure (BP), ECG leads, pulse ox-

imetry, and SedLine (Masimo) were attached. The preliminary vital 

signs were as follows: BP 162/89 mm Hg; heart rate, 83 beats per min-

ute (bpm); oxygen saturation 98%; and ECG, normal. Preoxygenation 

with 100% oxygen through a facemask was performed, and 90 mg of 

propofol was administered intravenously. After confirming the pa-

tient’s loss of consciousness and a decreased SedLine patient state in-

dex, 50 mg of rocuronium was administered intravenously, and intu-

bation was performed. Balanced anesthesia with sevoflurane and 

remifentanil was administered. An arterial line was inserted into the 

right radial artery, and an intravenous line with a 16G catheter was in-

serted into the right external jugular vein. During surgery, the depth of 

anesthesia, cardiac output, cardiac index, stroke volume variation, and 

pulse pressure variation were monitored. Two routine arterial blood 

gas tests were performed at 2-hour intervals, showing no abnormali-

ties. During the 4-hour and 25-minute anesthesia period, fluid intake 

was 1,650 mL of plasma solution, and urine output was 430 mL. Vital 

signs remained stable throughout the operation, and vasopressors or 

inotropes were not required. Immediately before the end of anesthe-

sia, 50 mcg of fentanyl, 0.3 mg of ramosetron, and 200 mg of sugamma-

dex were administered intravenously. In the post-anesthesia care unit, 

0.5 mg of nicardipine was administered intravenously twice because of 

a high systolic BP of 188 mm Hg. Within 30 minutes of recovery, the 

patient had stable vital signs and was transferred to a general ward.

Two hours postoperatively, acute uncompensated metabolic acido-

sis was observed with the following values: pH 7.348, partial pressure 

of carbon dioxide in arterial blood (PaCO2) 36.1 mm Hg, and bicar-

bonate (HCO3
-) 19.4 mmol/L (Table 1). Blood tests revealed no elec-

trolyte abnormalities or decreased renal function, aside from elevated 

aspartate aminotransferase (AST)/alanine aminotransferase (ALT) 

levels (613/339 U/L). Four hours postoperatively, the patient exhibited 

tachycardia, with a heart rate exceeding 100 bpm and a high systolic 

BP of 175–180 mm Hg. Nicardipine was administered intravenously 3 

times, 1 mg each. Capillary blood glucose levels were 143 mg/dL and 

206 mg/dL at 1 hour and 6 hours after surgery, respectively. No addi-

tional medications were administered for glucose control.

On postoperative day (POD) 1, the patient was alert, but oxygen sat-

uration deteriorated, necessitating oxygen administration via a mask 

with a reservoir bag. Intravenous (IV) insulin lispro was administered 

twice (4 IU each time) due to uncontrolled capillary blood glucose lev-

els consistently exceeding 200 mg/dL. Tachycardia persisted, and 1 mg 

of nicardipine was administered due to elevated BP. A morning blood 

test revealed partially compensated metabolic acidosis with the fol-

lowing results: pH 7.203, PaCO2 26.5 mm Hg, HCO3
- 10.2 mmol/L, se-

rum glucose 210 mg/dL, and anion gap (AG) 33.0 mmol/L (normal 

range, 10–20 mmol/L). The CO2 level (normal range, 21–32 mmol/L) 

had decreased to <10. This decrease in CO2 is a compensatory mecha-

nism in response to metabolic acidosis, involving increased breathing.

To correct metabolic acidosis, a mixture of 80 mL of 8.4% sodium bi-

carbonate in 1,000 mL of plasma solution was continuously infused at 

a rate of 80 mL/h. Due to insufficient control of acidosis, a bolus of 40 

Table 1. Changes in laboratory test results over time

Variable Preop
Intraop Postop POD #1 POD #2 POD #3 POD #4

12:45a) 14:38 18:14 8:23 11:20 14:20 18:06 6:26 16:23 22:00 10:44 14:28 20:25 6:04

pH 7.47 7.41 7.348 7.203 7.202 7.264 7.329 7.288 7.274 7.321 7.262
PaCO2 (mm Hg) 34 39 36.1 26.5 27.8 30.4 30.6 31 28 28.7 27.5
HCO3- (mmol/L) 24.7 24.7 19.4 10.2 10.7 13.5 15.7 14.5 12.7 14.5 12.1
AG (mmol/L) 5.3 6.3 20.6 33 28.6 31.4 27.4 19.2 17.7
Glucose (mg/dl) 252 112 104 142 210 138 186 174 107 92
CO2 (mmol/L) <10.0 <10.0 12.1 21.5 24.7
UA ketone 3+ 3+
UA glucose 3+ 3+ 3+

Preop, preoperative; Intraop, intraoperative; Postop, postoperative; POD, postoperative day; PaCO2, partial pressure of carbon dioxide in arterial blood (normal range, 32–45 mmol/L); 
HCO3-, bicarbonate (normal range, 21–28 mmol/L); AG, anion gap (normal range, 10–20 mmol/L); CO2, blood carbon dioxide (normal range, 21–32 mmol/L); UA, urinalysis.
a)Time (h:min).
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mL of 8.4% sodium bicarbonate was administered intravenously, and 

additional bicarbonate fluid was administered by mixing 140 mL of 

8.4% sodium bicarbonate in 1,000 mL of 5% dextrose at a rate of 40 

mL/h, while the rate of the existing bicarbonate fluid infusion was re-

duced to 40 mL/h. Follow-up tests showed: pH 7.329, PaCO2 30.6 mm 

Hg, and HCO3
- 15.7 mmol/L.

On POD 2, tachycardia persisted, and the capillary blood glucose 

level was 209 mg/dL. An additional 4 IU of IV insulin lispro was ad-

ministered to manage glucose levels. Hypertension persisted; accord-

ingly, 0.2 mg/mL nicardipine was infused at a rate of 5 mL/h, targeting 

a systolic BP of <160 mm Hg. Laboratory test results still indicated 

metabolic acidosis: pH 7.288, PaCO2 31.0 mm Hg, HCO3
- 14.5 mmol/L, 

serum glucose 138 mg/dL, AG 28.6 mmol/L, urine glucose 3+, and 

urine ketone 3+. To address metabolic acidosis, the same bicarbonate 

fluid treatment as the previous day was administered, along with an 

additional bolus of 40 mL of 8.4% sodium bicarbonate.

On POD 3, metabolic acidosis had not improved compared to POD 

2, with the following values: pH 7.262, PaCO2 27.5 mm Hg, HCO3
- 12.1 

mmol/L, serum glucose 186 mg/dL, and AG 31.4 mmol/L. The patient 

was transferred to the Department of Integrative Medicine for the 

treatment of euglycemic DKA. A mixture of 100 IU of insulin lispro in 

100 mL of normal saline was infused at a rate of 2 mL/h, and the exist-

ing bicarbonate fluid was discontinued. Plasma solution infusion was 

maintained at 40 mL/h. A peripherally inserted central catheter was 

placed through the right basilic vein for electrolyte correction, and the 

patient was transferred to the surgical intensive care unit (ICU). Tachy-

cardia subsided, but a heart rate greater than 20 bpm persisted. After 

insulin administration, the capillary blood glucose dropped to 94 mg/

dL, leading to a reduction in the insulin infusion rate and the adminis-

tration of 30 mL of 50% dextrose. Follow-up at 3 hours revealed a blood 

glucose level of 109 mg/dL. Serum glucose, PaCO2, and AG levels nor-

malized. Potassium levels showed a decreasing trend; therefore, 20 

mEq of potassium in 100 mL of normal saline was administered. After 

consuming Nucare No-NPO (200 mL/100 kcal, a carbohydrate supple-

ment drink) and Nucare roasted rice (200 mL/200 kcal, a nutritional 

drink meal) on POD 3, CO2 levels returned to normal, and the AG de-

creased to normal levels by 20:25 on POD 3.

On POD 4, vital signs were stable with tachypnea, and serum glu-

cose levels were well-controlled with an insulin infusion rate of 1 mL/

h. No significant electrolyte imbalances were detected, and serum glu-

cose, CO2, and AG levels normalized. The patient was transferred to 

the general ward and surgery department.

On POD 6, AST/ALT levels normalized to 14/36 U/L. The patient was 

discharged from the hospital on POD 8 after improvement in general 

condition. Table 1 summarizes the changes in laboratory tests over time.

The patient provided written informed consent for the publication 

of the research details and clinical images. 

Discussion

	 Historically, preoperative fasting involved abstaining from oral in-

take starting at midnight before surgery or any procedure requiring 

general anesthesia. Postoperatively, the practice typically required 

complete avoidance of oral nutrition until postoperative ileus resolved 

or bowel function recovered, often resulting in several days of fasting. 

However, numerous studies over the past few decades have consis-

tently refuted the need for prolonged perioperative fasting [6].

Benefits of perioperative fasting
	 Preoperative nocturnal fasting originated when anesthetic tech-

niques were still developing and chloroform was the most commonly 

used anesthetic. The rationale for this practice was to prevent respira-

tory complications arising from vomiting and aspiration of gastric 

contents. These recommendations were based on the symptoms de-

scribed in Mendelson’s syndrome, named after the American obstetri-

cian who, in 1946, reviewed cases of death in pregnant women due to 

aspiration of solid gastric contents during surgery under general anes-

thesia [7]. Since then, perioperative fasting has been recommended 

for various reasons, each contributing to patient safety and recovery. 

The key benefits of perioperative fasting are as follows:

Reduction in pulmonary aspiration risk

	 The primary benefit of preoperative fasting is the significant reduc-

tion in the risk of pulmonary aspiration. Aspiration of gastric contents 

during anesthesia can lead to severe complications, including pneu-

monia and acute respiratory distress syndrome. Studies and guide-

lines from the American Society of Anesthesiologists emphasize that 

fasting from both solids and liquids is essential for minimizing this 

risk, particularly in patients with certain risk factors, such as obesity, 

diabetes, and gastroesophageal reflux disease [8].

Consistency in gastric volume and pH levels

	 A complete NPO (NO) regimen maintains more consistent and safer 

levels of gastric volume and pH. Meta-analyses have indicated that pa-

tients who adhere to a strict NPO regimen tend to have lower gastric 

volumes and higher pH levels, which reduces the risk of aspiration and 

its associated complications during surgery [8].

Avoidance of unpredictable complications

	 Some observational studies suggest that even small amounts of liq-

uid intake before surgery may unpredictably increase gastric content, 

potentially compromising patient safety during anesthesia. Therefore, 

a complete NPO approach is crucial to ensure that no variable factors 

compromise perioperative patient safety [9].

Postoperative outcomes

	 Complete NPO was associated with more predictable and con-

trolled postoperative outcomes compared to flexible fasting protocols. 

A study of oncologic patients undergoing elective surgery indicated 

that strict postoperative fasting protocols were associated with lower 

complication rates, such as infections, although ICU stay duration var-

ied depending on other factors [10].
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Disadvantages of perioperative fasting
	 While perioperative fasting was traditionally implemented to reduce 

the risk of pulmonary aspiration during anesthesia, several disadvan-

tages can affect patient outcomes and comfort. Some key issues asso-

ciated with prolonged fasting before surgery include:

Increased patient discomfort

	 Prolonged fasting is associated with a range of adverse effects, in-

cluding increased thirst, hunger, anxiety, and general malaise. These 

effects can negatively impact the overall patient experience and may 

increase preoperative anxiety levels [11].

Catabolic

	 Extended fasting, combined with the trauma imposed by surgery, 

can lead to elevated state and insulin resistance levels of catabolic hor-

mones, such as cortisol and glucagon, along with an inflammatory re-

sponse and catecholamine secretion. This hormonal increase results 

in insulin resistance, similar to that observed in type 2 diabetes, where 

glucose uptake by cells is diminished due to impaired glucose trans-

porter type 4 (GLUT-4) function. The main consequence is a catabolic 

state characterized by high glycogen consumption and reduced glyco-

gen synthesis, proteolysis, and lipolysis [12,13]. These metabolic 

changes can negatively impact postoperative recovery, increasing the 

risk of complications and impairing wound healing.

Delayed gastric emptying and increased aspiration risk

	 Prolonged fasting may occasionally result in delayed gastric empty-

ing, particularly in patients experiencing stress or anxiety. This para-

doxical effect can increase the risk of aspiration, contrary to the prima-

ry goal of fasting protocols [14].

Impact on postoperative recovery

	 Long fasting periods have been shown to negatively impact postop-

erative recovery. Allowing patients to drink clear fluids closer to the 

time of surgery has been shown to improve hydration, reduce postop-

erative nausea and vomiting, accelerate gastrointestinal function re-

covery, and shorten hospital stays. Research indicates that shorter 

fasting times for clear fluids do not compromise safety or improve 

overall recovery outcomes [15].

Dehydration and hemodynamic instability

	 Prolonged fasting, particularly from clear fluids, can lead to dehy-

dration and electrolyte imbalances, which may cause hemodynamic 

instability during surgery. Maintaining adequate hydration by allow-

ing clear fluids until a few hours before surgery helps ensure hemody-

namic stability and reduces dehydration-related complications.

In diabetic patients taking SGLT2 inhibitors and fasting after 
surgery, ketone body production may increase the risk of 
DKA

	 Fasting after surgery poses a significant risk for patients with diabe-

tes, particularly those taking SGLT2 inhibitors. These drugs, common-

ly prescribed for type 2 diabetes to lower blood glucose levels by facili-

tating renal glucose excretion, can inadvertently enhance ketone body 

production. This process is particularly concerning during fasting pe-

riods, such as after surgery, when the body’s usual energy sources are 

depleted. Under normal conditions, when glucose is insufficient for 

energy due to fasting, the body begins to break down fat stores, leading 

to ketone body production. Although ketones can serve as alternative 

fuel sources, their excessive accumulation, especially with SGLT2 in-

hibitor use, can be harmful. These inhibitors further lower insulin lev-

els and glucose availability, promoting fat breakdown and, conse-

quently, ketone production. In the context of SGLT2 inhibitors and 

surgery-related fasting, the risk of DKA is increased. Fasting reduces 

carbohydrate intake, which lowers insulin requirements and glucose 

levels. For patients on SGLT2 inhibitors, this reduced glucose availabil-

ity, combined with the drug’s mechanism, causes the body to rely 

more on fat for energy, leading to excessive ketone body production. 

Without adequate insulin to regulate this process, high ketone levels 

can acidify the blood and trigger DKA. A population-based study indi-

cated that surgery is a significant precipitating factor of DKA in patients 

taking SGLT2 inhibitors. The mechanism by which these inhibitors 

promote glucose excretion through the urine can heighten reliance on 

fat metabolism, increasing ketone body production, particularly dur-

ing fasting or reduced carbohydrate intake post-surgery.

Preventing DKA during perioperative fasting in diabetic 
patients taking SGLT2 inhibitors

	 Preventing DKA during perioperative fasting in diabetic patients 

taking SGLT2 inhibitors is as follows: First, considering the nature of 

the surgery and the patient’s health status, the medical team may rec-

ommend temporarily discontinuing SGLT2 inhibitors or switching to 

an alternative blood glucose-lowering medication. Second, blood glu-

cose and ketone body levels should be monitored frequently before 

and after surgery to detect early changes. Managing blood glucose lev-

els and monitoring ketone body levels are crucial, particularly if fasting 

is required after surgery. Third, dehydration can elevate ketone body 

levels and increase the risk of DKA. It is essential to keep patients well-

hydrated and maintain electrolyte balance post-surgery. Fourth, re-

suming safe nutrition as soon as possible, as directed by healthcare 

providers, is important. Providing a stable diet shortly after surgery 

helps stabilize blood glucose levels and suppress ketone body produc-

tion. Finally, patients and their caregivers should be informed about 

the side effects of SGLT2 inhibitors and the signs of DKA. They should 

notify medical staff immediately if any symptoms occur, as early diag-

nosis and treatment are critical.

Factors explaining the normalization of CO2, AG, and blood glucose 

levels on POD 3 are as follows: First, taking oral nutritional supple-

ments on POD 3 likely improved the patient’s condition by alleviating 

fasting-related side effects and providing nutrients to a depleted body. 

Second, on POD 3, normalization of CO2, AG, and blood glucose levels 

may also be due to the reduced effects of the SGLT2 inhibitor. If the pa-
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tient had been using the SGLT2 inhibitor until the day before surgery, 

POD 3 would have been the fourth day after discontinuation of the 

medication, allowing its effects to subside. This aligns with literature 

recommending discontinuation of SGLT2 inhibitors at least 3 days be-

fore major surgery to prevent euglycemic DKA. Finally, the combined 

effects of taking Nucare No-NPO and Nucare Roasted Rice on the third 

day after surgery, along with discontinuation of the SGLT2 inhibitor for 

4 days, may have had a synergistic impact on the patient’s recovery.

In summary, although ketone bodies can serve as an alternative en-

ergy source during fasting, their excessive production, triggered by 

SGLT2 inhibitors during surgical fasting, can lead to dangerous acido-

sis and the onset of DKA. Between 2013 and 2015, the Food and Drug 

Administration (FDA) identified 73 cases of ketoacidosis in patients 

with type 1 and type 2 diabetes who used SGLT2 inhibitors. Following 

this review, the FDA approved modifications to the prescribing infor-

mation for these medications. Health care professionals should con-

sider discontinuing canagliflozin, dapagliflozin, and empagliflozin at 

least 3 days prior to surgery, and ertugliflozin at least 4 days before, to 

reduce the risk of ketoacidosis post-surgery.

Managing this risk requires meticulous planning, continuous moni-

toring, and adjustment of diabetes medications during the periopera-

tive period. If surgery is planned for a patient with diabetes on an 

SGLT2 inhibitor, the surgeon and anesthesiologist should be informed 

and collaborate on the postoperative care plan.
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