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History 
 
An 83-year-old woman presented to the Emergency Depart-
ment after a fall. She stated that her walker slid away from her, 
and both her head and back contacted with the ground.  She 
denied a prodrome but reported recent dizziness while ambu-
lating that resolved with sitting and time. Past medical history 
includes hypertension, hyperlipidemia, atrial fibrillation status 
post cardioversion and on anticoagulation, nonobstructive 
coronary artery disease, heart failure with a recovered ejection 
fraction of 50%, and restless legs syndrome. 
 
Four months prior to the current presentation, she was re-
admitted after Holter monitor revealed some episodes of 
ventricular tachycardia.  During that admission, ejection frac-
tion was 30-35%, and she was successfully cardioverted.  
Empagliflozin and spironolactone were added. Sodium levels 
during that hospitalization ranged from 127 to 133, without 
additional evaluation. 
 
Three months prior to the current presentation, an outpatient 
echocardiogram revealed an ejection fraction of 56%.  During 
that office visit, the patient’s sodium was 129 and unspecified 
weight loss was noted. 
 
On current presentation, the patient’s medication list included:  
apixaban, atorvastatin, cholecalciferol, ropinirole, metoprolol 
succinate, furosemide, spironolactone, empagliflozin, potassi-
um supplements, pregabalin, and sacubitril-valsartan.  There 
had been no changes to her medications within the previous two 
months. 
 
Physical exam revealed normal temperature, heart rate ranging 
from 48 to 72, blood pressures 109-172/59-92, oxygen satura-
tion 96-100%, and respiratory rate of 19.  Orthostatic vital signs 
were not performed prior to IV fluid administration.  Five 
months prior the patient was admitted for heart failure thought 
to be due to atrial fibrillation.  Ejection fraction was 41-45%, 
and cardiac catheterization revealed nonobstructive disease.  
Cardioversion was unsuccessful, and amiodarone and furo-
semide were started, and she was sent home with a Holter 
monitor.  Notably, sodium levels ranged from 128 to 130, 
without evaluation. Sertraline was started for depression and 
anxiety later that month.  However, the patient reported taking 
this for only a short period of time.   
 
Her mucous membranes were dry, heart rate was regular, there 
was no audible murmur, lungs clear, she was alert, attentive,  

 
 
and slowly ambulating independently.  Labs were notable for 
sodium of 122, blood urea nitrogen of 23, and creatinine of 
0.99.  Urinalysis showed increased glucose but was otherwise 
unremarkable.  Urine lytes showed a urine creatinine of 60.6, 
urine urea nitrogen of 474, urine sodium of 54, urine osmolality 
of 506, and fractional excretion of urea was 33.7%.  CXR and 
lumbar spine x-rays and non-contrast CT of the brain were 
without acute findings.   
 
The patient’s diuretics and empagliflozin were held and IV 
fluids were administered.  Her sodium rose to 127, though with 
further IV fluids, her sodium decreased again, suggesting an 
underlying syndrome of inappropriate diuretic hormone. Once 
her sodium normalized, she was discharged on furosemide, 
with spironolactone and empagliflozin held until outpatient 
follow up with cardiology.  
 
Discussion 
 
This patient’s dehydration and hyponatremia was temporarily 
related to starting empagliflozin, in the setting of a reduced 
ejection fraction, along with two other diuretics, contributing to 
dehydration and hyponatremia.   
 
Empagliflozin (Jardiance) is a sodium-glucose cotransporter 2 
(SGLT2) inhibitor.  This class of drugs blocks the sodium-
glucose cotransporter 2 at the proximal tubule, reducing blood 
glucose (and sodium) by increasing urinary glucose (and 
sodium) excretion rather than increasing insulin secretion or 
sensitivity to insulin.1 Therefore, it was thought to have played 
a role in the patient’s presentation via its diuretic and natriuretic 
properties. 
 
Empagliflozin has become a treatment choice for a variety of 
conditions for several reasons.  Medications in this class only 
lower plasma glucose levels by blocking reabsorption of 
filtered glucose, which falls as plasma levels fall.  Therefore, 
they do not usually cause hypoglycemia.  Predominantly via 
their diuretic properties, SGLT2 inhibitors also modestly 
decrease blood pressure and weight.1  
 
Patients with diabetes on SGLT2 inhibitors have been shown to 
have both better glucose control when used in conjunction with 
usual hypoglycemics and a slower decline in glomerular filtra-
tion rate.2 In patients with both diabetes and overt coronary 
artery disease, atherosclerotic cardiovascular and all-cause 



  
 
mortality may be reduced with use of empagliflozin, as are 
hospitalizations due to heart failure.3 
 
While this patient had neither diabetes nor overt coronary artery 
disease, she was started on empagliflozin due to her heart 
failure with reduced ejection fraction of 30-35%.  Benefits for 
this population were studied in the Empagliflozin Outcome 
Trial in Patients with Chronic Heart Failure and a Reduced 
Ejection Fraction (EMPEROR-Reduced).  This study included 
3730 patients who had an ejection fraction of less than 40%.  
Approximately 50% of the patients did not have diabetes, and 
approximately half of them did not have overt CAD.  They were 
randomized to 10mg empagliflozin vs. placebo (added to 
optimized therapy), with median follow up of sixteen months.  
The primary outcome was a composite of cardiovascular death 
and hospitalization for heart failure.  Empagliflozin showed a 
reduction in primary outcome (19.4 versus 24.7 percent; HR 
0.75, 95% CI 0.65-0.86), in patients with and without DM.  
Notably, there was a slightly higher reduction in patients on 
sacubitril-valsartan, which this patient had also been taking.  A 
secondary outcome was annual rate of decline in eGFR, which 
was demonstrated in patients on empagliflozin.  Furthermore, 
there was a decrease in risk of serious adverse renal outcomes 
(composite of dialysis, renal transplant, and sustained reduction 
in GFR).4  
 
Despite the potential benefits of empagliflozin, there is a subset 
of patients for which its use is not recommended.  This includes 
patients with Type I DM, a history of or predisposition to 
diabetic ketoacidosis, or an estimated glomerular filtration rate 
of less than thirty or rapidly declining renal function.  It should 
be used in caution with patients who have volume depletion, 
symptomatic hypotension, a history of complicated urinary 
tract or genitourinary infections, presence of risk factors for 
foot amputation, and bone loss or fracture.5 
 
Based on the risk-benefit analysis, this appears to have been an 
appropriate medication for this patient at the time that it was 
prescribed.  She was, in fact, not rehospitalized for heart failure 
after starting empagliflozin, though the primary reason for her 
heart failure was thought to be atrial fibrillation, and she had 
been successfully cardioverted.  However, due to her volume 
depletion, the empagliflozin should be held at least for the time 
being. 
 
Whether or not to restart the empagliflozin is a more chal-
lenging question.  In the Empagliflozin in Heart Failure with a 
Preserved Ejection Fraction (EMPEROR-Preserved) trial, 
patients with a preserved ejection fraction (>40%), were 
studied, again with the primary outcome was composite of 
cardiovascular death and hospitalization for heart failure.  
Empagliflozin showed a reduction in primary outcome (HR 
0.79, 95% CI, p<0.002), in patients with and without DM.  
However, patients with previous EF of <40% were not 
included.6 
 
Interestingly, the original protocol for both EMPEROR-
Reduced and EMPEROR-Preserved trials included a with-

drawal of the study drug (either empagliflozin or placebo) for 
thirty days after receiving between one and three years of 
treatment.  Data was collected on ninety-three percent of these 
patients, and more than half completed a Kansas City 
Cardiomyopathy Questionnaire Clinical Summary Score 
(KCCQ-CSS), which measures symptoms, physical and social 
limitations, and quality of life in patients with heart failure.  
When the study drugs were withdrawn, the annualized risk of 
major heart failure events increased in patients withdrawn from 
empagliflozin but not in patients withdrawn from placebo (17.0 
[95% CI, 12.6–22.1] versus 14.1 [95% CI, 10.1–18.8] events 
per 100 patient-years, respectively.)7,8 This suggests that the 
patient in this scenario may be worse off the medication long 
term from a heart failure perspective.  
 
In summary, take caution when using empagliflozin with 
diuretics, as concomitant use is prevalent, and can increase the 
risk of dehydration due to its diuretic effects.  It is reasonable 
to check creatinine levels three months after initiation of 
empagliflozin, then annually or as clinically indicated, with 
special attention to concerns for volume depletion.  Empagli-
flozin should also be held during episodes of acute illness, 
prolonged fasting, and prior to surgical procedures, when its 
diuretic effects may be more pronounced.   
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