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Background and Rationale

• Patients hospitalized with Covid-19 and cardiometabolic risk 
factors are at high risk for multi-organ failure and death

• There is a dearth of efficacious therapies that reduce the risk 
of major clinical events, and large unmet clinical need for 
additional treatment options

• SGLT2i provide organ protection in patients with chronic 
cardiometabolic conditions (T2D, HF, CKD) and favorably 
affect a number of pathophysiologic pathways disrupted 
during acute illness, such as Covid-19

CKD, chronic kidney disease; HF, heart failure; SGLT2i, sodium-glucose co-transporter-2 inhibitors; 
T2D, type 2 diabetes. 



• We hypothesized that dapagliflozin may reduce the risk 
of multi-organ failure and death, and improve recovery 
in patients that are hospitalized with Covid-19 and have 
cardiometabolic risk factors

Objectives



• Key Inclusion Criteria
• Hospitalization with confirmed/ suspected SARS-CoV-2 for ≤4 days

• O2 saturation of ≥94% on ≤5 L/min

• CXR findings c/w Covid-19

• ≥1 risk factor (HTN, Type 2 Diabetes, ASCVD, HF, CKD)

• Key Exclusion Criteria
• Critical illness on presentation

• eGFR <25 mL/min/1.73m2

• Type 1 Diabetes

• Prior diabetic ketoacidosis

Patient Population

ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; eGFR, estimated glomerular 
filtration rate; HF, heart failure; HTN, hypertension. 



DARE-19 Design

Adult patients 
hospitalized 
with confirmed 
or strongly 
suspected 
COVID-19

1:1 randomization 
to dapagliflozin
10 mg/day or 
matching placebo, 
given in addition 
to standard of 
care treatment

All patients have 
daily assessments 
until hospital 
discharge, death 
or end of 30-day 
treatment period*

Extended 
follow-up 
period after last 
dose. Patients 
contacted at 
Day 60 and 
Day 90

Dapagliflozin
10 mg/day

Matching 
placebo daily

Screening 30-Day Treatment Period 60-Day
Observational

Follow-up

*Discharged patients asked to attend telephone visits at Day 15 and Day 30.



• Prevention - time to first major clinical event 
• Respiratory (invasive or non-invasive mechanical ventilation)

• Cardiovascular (pressor, inotropes, new or worsened HF, sustained VT/ VF, 
resuscitated cardiac arrest)

• Kidney (doubling of creatinine or initiation of dialysis) 

• Death from any cause

• Recovery - hierarchical composite ranking each patient using 
the following order
• Death

• Organ failure

• Clinical status if still hospitalized at Day 30 

• Time to hospital discharge before Day 30 

Dual Primary Endpoints

HF, heart failure; VT/VF, ventricular tachycardia/ventricular fibrillation. 



DARE-19 Trial
1250 Patients – 7 Countries – 95 Sites

North America:
Canada 4

US 287

Mexico 118

Western Europe:
UK 2

South America:
Brazil 762

Argentina 27

Asia:
India 50



Patient Disposition



Baseline Characteristics

ACEi/ARB, angiotensin-converting enzyme inhibitor/angiotensin receptor blocker; ASCVD, atherosclerotic 
cardiovascular disease; CKD, chronic kidney disease. 



Primary Outcome of Prevention:
Organ Failure or Death from Any Cause



Time to Organ Failure or Death



*Respiratory decompensation requiring initiation of mechanical ventilation, and/or initiation of 
extracorporeal membrane oxygenation. †Includes new or worsening congestive heart failure, 
requirement for vasopressor therapy and/or inotropic or mechanical circulatory support, or ventricular 
tachycardia or fibrillation. ‡Doubling of s-Creatinine or initiation of renal-replacement therapy. 

Primary Outcome of Prevention - Components



Primary Outcome:
Recovery



Primary Outcome of Recovery (Hierarchical Composite Endpoint)

Stable

Improvement

Deterioration



Key Secondary Outcomes



Composite Kidney Endpoint



All-cause Mortality



Events, n
Dapagliflozin 

(N=613)
Placebo
(N=616) Risk difference

Any severe AE* 65 82 -2.71 (-6.37, 0.93)

AE with the outcome of death 32 48 -2.57 (-5.41, 0.19)

Discontinuation due to AE 44 55 -1.75 (-4.85, 1.31)

Acute kidney injury 21 34 -2.09 (-4.52, 0.23)

Diabetic ketoacidosis 2 0 0.33 (-0.30, 1.18)

*Including death
AE, adverse event. 

Safety
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Better

Dapagliflozin
Better

<

<



• In DARE-19 Trial which evaluated patients hospitalized 
with Covid-19 and cardiometabolic risk factors, 
treatment with dapagliflozin did not achieve statistical 
significance for the dual primary endpoints 

• Numerically fewer patients treated with dapagliflozin 
experienced organ failure and death - consistent across 
components (respiratory, cardiovascular, kidney 
complications and death)

• Dapagliflozin was well tolerated, with numerically fewer 
serious adverse events than placebo

Summary and Conclusions



• DARE-19 - first trial that evaluated SGLT2i in patients with acute illness, 
patient population with the highest risk ever tested with this class

• Given the lack of data, there were concerns that using SGLT2i in Covid-
19 could increase the risk of AKI and ketoacidosis

• This fueled recommendations from some groups to stop SGLT2i in 
patients with Covid-19, even if they had conditions in which this class 
has been proven to produce substantial benefits (T2D, HF)

• In DARE-19, rates of serious adverse events (including AKI) were 
numerically lower with dapagliflozin than placebo, and only two non-
severe events of DKA were reported 

• Our results do not support discontinuation of SGLT2i in a setting of 
Covid-19, as long as patients are monitored

Practice Implications

AKI, acute kidney injury; CKD, chronic kidney disease; DKA, diabetic ketoacidosis; HF, heart failure; 
SGLT2i, sodium-glucose co-transporter-2 inhibitors; T2D, type 2 diabetes. 



• DARE-19 raises a hypothesis that SGLT2i may afford 
organ protection in other types of acute illness

• This should be evaluated in future trials

Research Implications
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