
Efficacy and safety of dapagliflozin in the background of polypharmacy among patients with HFmrEF or HFpEF in the DELIVER Trial

• Patients with heart failure (HF) have a high burden of 
multimorbidity, often necessitating numerous medications. 

• While SGLT2i have been demonstrated to be highly 
effective in HF, there may be clinical concern about 
introducing another medication, especially among 
individuals with polypharmacy.

Background

• This study examined the efficacy and safety of addition of 
dapagliflozin according to the number of concomitant 
medications in HF with mildly reduced or preserved 
ejection fraction. 

RESULTS

PURPOSE
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• The DELIVER trial compared dapagliflozin with placebo in 
6,263 participants with HF with left ventricular EF >40%. The 
primary outcome was worsening HF or cardiovascular 
death. 

• Baseline medication use (including vitamins, supplements) 
was collected. 

• Patients were categorized by the total number of 
concomitant medications at baseline according to categories 
of polypharmacy status: 0-4 medications (non-
polypharmacy), 5-9 medications (polypharmacy), and ≥10 
medications (hyper-polypharmacy).

• Event rates across the total number of baseline medications 
were examined by Poisson regression using restricted cubic 
splines.

• The association between polypharmacy categories and 
clinical events was examined using Cox proportional hazard 
models.

• Treatment effects of dapagliflozin compared with placebo 
were analyzed by Cox proportional hazard models.

• Additional models further analyzed treatment effects with 
the number of medications modeled as continuous variable. 

• Safety outcomes according to polypharmacy category were 
examined by logistic regression models with interaction 
terms.

BACKGROUND

• In DELIVER, polypharmacy was common, closely correlated with 
multimorbidity, and associated with increased risk of clinical events. 

• Dapagliflozin consistently and safely reduced worsening HF events or 
cardiovascular death across the spectrum of medication burden, 
including among individuals with polypharmacy and hyper-
polypharmacy. 

• These findings further support the use of dapagliflozin as a safe and 
effective treatment option for patients with HF with mildly reduced or 
preserved EF, even among those already on multiple medications. 

CONCLUSION
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Figure 2. Effect of Dapagliflozin by Categories of Total 
Numbers of Medications.

Figure 1. Incidence of Key Outcomes by Total Number of 
Medications.

Figure 4. Occurrence of Adverse Events According to Total 
Number of Medications

Table 1. Baseline Characteristics according to Categories of 
Total Numbers of Medications.

Characteristic

Non-polypharmacy

(<5 medications; 

n=582)

Polypharmacy

(5-9 medications; 

n=3795)

Hyper-polypharmacy

(≥10 medications; 

n=1886)

P-value 

for Trend

Total Number of Medications 4  ± 1 7  ± 1 13 ± 3

Age 72   ± 11 71   ± 10 73   ± 9 p<0.001

Men 47 % 57 % 58 % p<0.001

Race, % p<0.001

White 57 % 71 % 74 %

Asian 29 % 19 % 20 %

Black Or African

American
1 % 2 % 4 %

American Indian 

Or Alaska Native
6 % 3 % 1 %

Other 7 % 3 % 1 %

Total Number of Comorbidities 3  ± 2 4  ± 2 6  ± 2 p<0.001

Prior HF Hospitalization, % 28 % 39 % 47 % p<0.001

Body Mass Index (kg/m2) 28   ± 6 30   ± 6 31   ± 7 p<0.001

Systolic Blood Pressure 

(mmHg)
128  ± 15 128  ± 15 128  ± 16 p=0.88

Pulse (beats/min) 71   ± 12 72   ± 12 71  ± 12 p=0.36

NYHA Class , % p=0.53

I 0 % 0 % <1 %

II 79 % 75 % 76 %

III 21 % 25 % 24 %

IV <1 % <1 % <1 %

KCCQ-Total Symptom Score 73   ± 22 71   ± 28 68   ± 23 p<0.001

LVEF(%) 56   ± 9 54   ± 9 55   ± 9 p=0.018

NT-proBNP in AFF [IQR] 1299   [926, 2149] 1394   [968, 2174] 1435   [962, 2348] p=0.15

NT-proBNP no AFF [IQR] 797    [471, 1438] 714    [461, 1276] 701    [474, 1251] p=0.34

eGFR (mL/min/1.73m2) 64.7   ± 19.6 62.6   ± 19.1 57   ± 18 p<0.001

HbA1c (%) 6    ± 1 7    ± 1 7    ± 2 p<0.001

Figure 3. Effect of Dapagliflozin on the Occurrence of Key 
Outcomes according to Number of Total Medications
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Pinteraction between treatment effect and polypharmacy  category = 0.60 

0.87 (0.58, 1.33)
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0.81 (0.44, 1.50)

0.97 (0.78, 1.22)

0.75 (0.54, 1.03)

0.93 (0.57, 1.52)

0.86 (0.71, 1.04)

0.69 (0.56, 0.86)

0.79 (0.50, 1.22)
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