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Objectives

ÅDescribe two potential adverse drug reactions associated 
with newer antidiabetic medications.

ÅDescribe the key features and potential treatments for 
cannabinoid hyperemesis syndrome (CHS)

ÅPropose a safer and more consistent method of antidotal 
treatment for acetaminophen toxicity.

ÅDiscuss recent literature regarding antidotal treatment of 
digoxin toxicity

ÅDiscuss recent literature on thresholds for dialysis for 
treatment of lithium toxicity. 



Antidiabetic drugs:  new drugs, 
new problems
ÅCanagliflozin

ÅEmpagliflozin

ÅDapagliflozin

ÅRemogliflozin

ÅSotagliflozin

ÅSitagliptin

ÅSaxagliptin

ÅLinagliptin

ÅVildagliptin



Sodium Glucose Transporter-2 Inhibitors

ÅCanagliflozin(Invokana®)

ÅDapagliflozin(Farxiga®)

ÅEmpagliflozin(Jardiance®)

Åtƭǳǎ ǎŜǾŜǊŀƭ ƳƻǊŜ ά-agliflozinsέ ƛƴ ŘŜǾŜƭƻǇƳŜƴǘ



ScheenAJ.  Evaluating SGLT2 inhibitors for type 2 diabetes: pharmacokinetic and toxicological 
considerations.  Expert OpinDrug Metab Toxicol. (2014;10(5):647-663



Time after presentation (hours)

Patient 1 0 3 6.5 10 12

Na+ (mmol/L) 142 146 148 144 142

K+  (mmol/L) 4.3 4.2 4.5 4 4.6

Cl- (mmol/L) 102 115 119 117 117

HCO3- (mmol/L) 8* 10* 12* 17 17

Anion gap 32* 21* 17* 10 8

BUN (mg/dL) 43 39 34 31 27

Creatinine (mg/dL) 1.92* 1.31* 1.16* 0.98 0.88

Glucose(mg/dL) 366* 287* ς ς ς

B-OHB(mmol/L) 12.43* ς ς ς

AST (IU/L) 18 12 ς ς ς

ALT (IU/L) 27 18 ς ς ς

Lipase (U/L) 164* ς ς ς ς

VBG pH 7.09* ς ς ς ς

VBG pCO2 (mmHg) 29* ς ς ς ς

VBG pO2 (mmHg) 44 ς ς ς ς

VBG HCO3 (mmol/L) 8.8* ς ς ς ς

55 y/o F with T2DM on 
canagliflozin300 mg 
daily.

Nausea, vomiting, 
polyuria over 24h, 
tachycardia, 
hypotension, dry 
mucosa & epigastric 
abdominal pain.

Chai PR, Bonney C, BlohmE, Boyer EW, BabuKM. Canagliflozin-
associated diabetic ketoacidosis: a case report. Toxicol 
Commun2017; 1(1):2-5.



54 y/o M T1DM on 
Humalog 25/35 units SQ 
BID, Albiglutide50 mg 
daily, & Canagliflozin
300mg daily.

Abdominal pain, nausea, 
vomiting, tachycardia, 
tachypnea. His dry 
mucosa & epigastric 
tenderness.

Time after presentation (hours)

Patient 2 0 2.5 5 8 14

Na+ (mmol/L) 137 138 134 134 132

K+  (mmol/L) 4.7 4.5 4.1 3.9 4.2

Cl- (mmol/L) 102 112 ς 111 110

HCO3- (mmol/L) 8* 11* 9* 16 20

Anion gap 27* 15* ς 7 2

BUN (mg/dL) 19 15 12 9 6

Creatinine (mg/dL) 0.76 0.65 0.71 0.62 0.48

Glucose(mg/dL) 327* 249* 334* 235* 103

B-OHB(mmol/L) 15.35* ς ς ς ς

AST (IU/L) ς 8 ς ς

ALT (IU/L) ς ς 8 ς ς

Lipase (U/L) ς ς 14 ς ς

VBG pH 7.15* ς 7.15* ς ς

VBG pCO2 (mmHg) 29* ς 30* ς ς

VBG pO2 (mmHg) 81 ς 65 ς ς

VBG HCO3 (mmol/L) 10* ς 10.2* ς ς

Chai PR, Bonney C, BlohmE, Boyer EW, BabuKM. Canagliflozin-associated diabetic 
ketoacidosis: a case report. Toxicol Commun2017; 1(1):2-5.



Hattersley AT, ThorensB. Type 2 Diabetes, SGLT2 inhibitors, and glucose secretion.  
N EnglJ Med 2015;373:974-976.



Cascade of clinical events and metabolic changes leading to euDKA.

RosenstockJ, FerranniniE. Euglycemicdiabetic ketoacidosis: a predictable, detectable, 
and preventable safety concern with SGLT2 Inhibitors.  Diabetes Care 2015;38:1638-1642


