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BRIEF
ANSWERS 
TO SPECIFIC 
CLINICAL 
QUESTIONS

Should I start an SGLT-2
inhibitor in my patient with
heart failure and chronic kidney 
disease?

Q:

A 57-year-old male is admitted to the cardiology inpatient 
service for acute decompensated heart failure. He has 
a history of heart failure with reduced ejection fraction 
(HFrEF) with a left ventricular ejection fraction of 35% 
and stage 4 chronic kidney disease (CKD). His estimated 
glomerular fi ltration rate (eGFR) is 27 mL/min/1.73m2. 
Should I start him on a sodium-glucose cotransporter 2 
(SGLT-2) inhibitor?

Large-scale trials have demonstrated the 
benefi cial impacts of SGLT-2 inhibitors in 

patients with CKD and heart failure, and thus they 
should be utilized with the goal of rendering reno-
protective and cardiovascular benefi ts. The poten-
tial risks and benefi ts must be weighed, and patients 
should be monitored closely for adverse events and 
signifi cant changes in renal function.

Heart failure and CKD are both increasing in 
prevalence globally, corresponding with an aging 
patient population with shared comorbidities. These 
2 medical conditions are seen commonly in the pri-
mary care, cardiology, and nephrology settings, and 
they often co-exist.1 They have complex interactions, 
with progression of kidney disease increasing the risk 
of major adverse cardiovascular events.1 Moreover, 
patients with both heart failure and CKD have a 
signifi cantly increased morbidity and mortality risk, 
with previously limited treatment options. With the 
emergence of new medications to treat HFrEF, it is 
necessary to critically evaluate the data regarding 
these medications in patients with additional medical 
comorbidities.

 ■ WHAT ARE THE CARDIOVASCULAR AND RENAL 
BENEFITS OF SGLT-2 INHIBITORS?

Initial trials fi rst detailed the benefi cial impact of 
SGLT-2 inhibitors in patients with type 2 diabetes 
mellitus, demonstrating their ability to reduce heart 
failure hospitalizations.2 Additional studies, includ-
ing the landmark Dapaglifl ozin and Prevention of 
Adverse Outcomes in Heart Failure trial,3 expanded 
on these fi ndings by evaluating SGLT-2 inhibitors 
in patients with confi rmed HFrEF, regardless of the 
presence or absence of diabetes. The trial showed 
that patients with HFrEF had a lower risk of wors-
ening heart failure or death from any cardiovascular 
cause when compared with placebo,3 and this was 
validated in patients with more advanced HFrEF in 
the Empaglifl ozin Outcome Trial in Patients With 
Chronic Heart Failure With Reduced Ejection Frac-
tion.4 More recently, trials evaluating SGLT-2 inhib-
itors in patients with heart failure with preserved 
ejection fraction have demonstrated a reduction in 
cardiovascular deaths or hospitalizations for heart 
failure compared with placebo, thus improving the 
armamentarium for clinicians in this diffi cult to treat 
disease.5

These studies suggested possible benefi cial effects 
of SGLT-2 inhibitors on progression of renal dysfunc-
tion in addition to a positive impact in patients with 
heart failure, but did not specifi cally evaluate SGLT-2 
inhibitors in patients with CKD. Consequently, these 
drugs are often used conservatively in patients with 
impaired renal function. Further studies explored the 
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renoprotective effects of SGLT-2 inhibitors, including 
a meta-analysis that evaluated 3 separate trials and 
more than 34,000 patients and showed that SGLT-2 
inhibitors reduced progression of renal disease by 
45%.6 This reduction in progression of renal disease 
was demonstrated irrespective of the presence of 
known atherosclerotic cardiovascular disease, indi-
cating direct renal protection by SGLT-2 inhibitors.6

■ WHAT eGFR IS VALIDATED FOR SGLT-2
INHIBITORS IN CHRONIC KIDNEY DISEASE?

The recent Study of Heart and Kidney Protection 
With Empaglifl ozin (EMPA-KIDNEY)7 further eval-
uated SGLT-2 inhibitors in patients with CKD. This 
trial included patients with an eGFR between 20 and 
45 mL/min/1.73m2 regardless of the degree of albu-
minuria, or patients with an eGFR between 45 and 90 
and a urinary albumin-to- creatinine ratio of at least 
200. Primary outcomes included progression to end-
stage renal disease (ie, initiation of dialysis or trans-
plant), death from renal causes, sustained decline in
eGFR of 40% or greater, or cardiovascular death. The
trial showed a 28% lower risk of progression of kid-
ney disease or cardiovascular death in patients taking
empaglifl ozin vs placebo.7

In the context of these data, the 57-year-old 
male in our scenario should be placed on an SGLT-2 
inhibitor. He is within the eGFR range of the study 
population included in EMPA-KIDNEY7 and would 
likely benefi t from an SGLT-2 inhibitor from both a 
cardiovascular and a renoprotective standpoint.

■ WHAT IS THE UNDERLYING MECHANISM
OF ACTION OF SGLT-2 INHIBITORS?

Clinicians and researchers alike are encouraged by 
the prospect of revolutionizing the management of 
comorbid cardiovascular disease, CKD, and diabetes, 
while simultaneously hypothesizing about the patho-
physiologic mechanism of their pleiotropic effects. 
SGLT-2 inhibitors block sodium and glucose reabsorp-
tion in the proximal tubule, thereby increasing the 
delivery of sodium to the distal tubule and downreg-
ulating the renin-angiotensin-aldosterone system.8

This increased delivery of sodium to the macula densa 
(ie, natriuresis) activates tubuloglomerular feedback, 
thus reducing single nephron fi ltration and opposing 
glomerular hyperfi ltration via afferent arteri ole vaso-
constriction.8 This initial reduction in glomerular 
hyperfi ltration has been postulated to lead to long-
term preservation of kidney structure and function 
and to a lower risk of kidney disease progression.

■ WHEN SHOULD A CLINICIAN INITIATE
SGLT-2 INHIBITORS?

While SGLT-2 inhibitors had historically been 
started in the outpatient setting, the Empaglifl ozin in 
Patients Hospitalized With Acute Heart Failure Who 
Have Been Stabilized trial9 evaluated the effects of 
starting empaglifl ozin in patients admitted with acute 
heart failure and found a statistically signifi cant bene-
fi t in terms of symptomatic improvement, death from 
any cause, and heart failure events, and the benefi t 
persisted months after randomization.

When initiating SGLT-2 inhibitors, clinicians 
must keep in mind that these medications have not 
been validated in patients with end-stage renal disease 
(eGFR < 15), those on dialysis, or those with previous 
renal transplant. While diuresis is not the predomi-
nant mechanism of SGLT-2 inhibitors in improving 
cardiovascular outcomes, adjustment of concomitant 
diuretic therapy may often be needed after starting 
SGLT-2 inhibitors. 

The most commonly prescribed SGLT-2 inhibitors 
include empaglifl ozin (starting dose 10 mg daily), 
dapaglifl ozin (starting dose 5 mg daily), and canagli-
fl ozin (starting dose 100 mg daily). While some 
differences were seen in studies of these drugs, their 
long-term outcomes have not been compared directly 
in randomized controlled trials. 

■ WHAT ARE THE SIDE EFFECTS TO BE AWARE OF?

Clinicians should monitor patients for adverse 
effects including acute kidney injury, euglycemic 
keto acidosis, hyperkalemia, urinary tract infection, 
hypotension, dehydration, risk factors for lower-limb 
amputation (seen specifi cally with canaglifl ozin), 
Fournier gangrene, and volume depletion.10 Clini-
cians should note that after initiation of SGLT-2 
inhibitors, there is an acute, dose-dependent reduc-
tion in eGFR of about 5 mL/min/1.73m2 in the fi rst 2 
to 4 weeks, similar to that seen with other classes of 
renin-angiotensin- aldosterone system inhibitors, and 
this reduction typically stabilizes thereafter. If such a 
drop in eGFR is noted, abruptly stopping these med-
ications is not advisable, as patients may require time 
to benefi t from SGLT-2 inhibitors. Patients can be fol-
lowed with laboratory testing, and a basic metabolic 
panel should be obtained 2 to 4 weeks after starting an 
SGLT-2 inhibitor to monitor these parameters.

Overall, many large-scale trials have demonstrated 
the benefi cial impacts of SGLT-2 inhibitors in patients 
with CKD and heart failure, and thus they should be 
used for their renoprotective and cardiovascular bene-
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fi ts. The potential risks and benefi ts must be weighed, 
and patients should be monitored closely for adverse 
events and signifi cant changes in renal function. ■

■ DISCLOSURES

The authors report no relevant fi nancial relationships which, in the context 
of their contributions, could be perceived as a potential confl ict of interest.

■ REFERENCES
1. Beldhuis IE, Lam CSP, Testani JM, et al. Evidence-based medical 

therapy in patients with heart failure with reduced ejection fraction 
and chronic kidney disease. Circulation 2022; 145(9):693–712. 
doi:10.1161/CIRCULATIONAHA.121.052792

2. Wiviott SD, Raz I, Bonaca MP, et al. Dapaglifl ozin and cardiovascu-
lar outcomes in type 2 diabetes. N Engl J Med 2019; 380(4):347–357. 
doi:10.1056/NEJMoa1812389

3. McMurray JJV, Solomon SD, Inzucchi SE, et al. Dapaglifl ozin in
patients with heart failure and reduced ejection fraction. N Engl J 
Med 2019; 381(21):1995–2008. doi:10.1056/NEJMoa1911303

4. Packer M, Anker SD, Butler J, et al. Cardiovascular and renal 
outcomes with empaglifl ozin in heart failure. N Engl J Med 2020; 
383(15):1413–1424. doi:10.1056/NEJMoa2022190

5. Anker SD, Butler J, Filippatos G, et al. Empaglifl ozin in heart 
failure with a preserved ejection fraction. N Engl J Med 2021; 
385(16):1451–1461. doi:10.1056/NEJMoa2107038

6. Zelniker TA, Wiviott SD, Raz I, et al. SGLT2 inhibitors for primary and 
secondary prevention of cardiovascular and renal outcomes in type 2 di-

abetes: a systematic review and meta-analysis of cardiovascular outcome 
trials [published correction appears in Lancet 2019; 393(10166):30]. Lancet 
2019; 393(10166):31–39. doi:10.1016/S0140-6736(18)32590-X

7. The EMPA-KIDNEY Collaborative Group, Herrington WG, Staplin N, 
et al. Empaglifl ozin in patients with chronic kidney disease. N Engl
J Med 2023; 388(2):117–127. doi:10.1056/NEJMoa2204233

8. Wilcox CS. Antihypertensive and renal mechanisms of SGLT2
(sodium-glucose linked transporter 2) inhibitors. Hypertension 2020; 
75(4):894–901. doi:10.1161/HYPERTENSIONAHA.119.11684 

9. Voors AA, Angermann CE, Teerlink JR, et al. The SGLT2 inhibitor 
empaglifl ozin in patients hospitalized for acute heart failure:
a multinational randomized trial. Nat Med 2022; 28(3):568–574. 
doi:10.1038/s41591-021-01659-1

10. Neal B, Perkovic V, Mahaffey KW, et al. Canaglifl ozin and cardio-
vascular and renal events in type 2 diabetes. N Engl J Med 2017; 
377(7):644–657. doi:10.1056/NEJMoa1611925

Address: Richard Sekerak, MD, Columbia University Medical Center, 
630 W 168th Street, New York, NY 10032; ris9105@nyp.org

 on July 22, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

