
• In DAPA-HF, compared to placebo, the sodium-glucose 
cotransporter 2 (SGLT-2) inhibitor, dapagliflozin, reduced the risk 
of cardiovascular death or worsening heart failure in patients 
with heart failure with reduced ejection fraction (HFrEF) 

• Patients with HFrEF experience substantial reductions in health-
related quality of life and report significant limitations in physical 
and social activities. 

• We examined whether dapagliflozin improved the degree of 
physical and social activity limitation measured using the Kansas 
City Cardiomyopathy Questionnaire (KCCQ) in DAPA-HF. 
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• Key inclusion criteria: 1) NYHA class II-IV, 2) LVEF ≤ 40%, 3) 
elevated plasma NT-proBNP concentration ≥600 pg/mL (≥400 
pg/mL if hospitalized for HF within the previous 12 months). 
Patients with atrial fibrillation or atrial flutter were required to have 
a NT-proBNP level ≥900 pg/mL, irrespective of history of HF 
hospitalization. 

• Key exclusion criteria: 1) systolic BP <90 mmHg, 2) eGFR <30 
ml/min/1.73m2.

• Primary endpoint: composite of worsening heart failure 
(hospitalization or an urgent visit resulting in intravenous therapy 
for heart failure) or cardiovascular death, whichever occurred first. 

• 4744 patients randomized to receive either dapagliflozin (10mg 
daily) or placebo in addition to recommended therapy.

• Overall, dapagliflozin reduced the primary endpoint by 26% (HR 
0.74, 95% CI 0.65-0.85;p=0.00001).

• The KCCQ is a 23-item, self-administered, disease-specific 
instrument that quantifies symptoms (frequency, severity, and 
recent change), physical function, quality of life, and social function 
over the previous 2 weeks.

• KCCQ was completed at randomization, 4 months, 8 months, 12 
months and annually thereafter. Responses at baseline, 4 and 8 
months were considered in this analysis. 

• Responses to the 6 questions in the physical activity domain and 4 
questions in the social activity domain of the KCCQ were 
considered in this analysis and were scaled to 0-100 with higher 
scores indicating a lesser degree of limitation. Responses of 
“limited for other reasons” or “did not do the activity” were not 
allocated a score.

• Statistical analysis
• Baseline characteristics for patients with complete data for both 

physical and social activity limitation domains at baseline were 
compared across tertiles of the mean score of the 2 domains. 

• Mean change in overall physical and social activity limitation scores 
at 8 months was calculated using a mixed model for repeated 
measurements adjusted for baseline value and are presented as a 
least-square mean difference with 95% confidence intervals. 
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BACKGROUND

TABLE 1: BASELINE CHARACTERISTICS

Data presented as mean ± standard deviation unless otherwise indicated.
Data presented for n=4269 with both physical and social limitation scores at baseline.

• In DAPA-HF, dapagliflozin, compared with placebo, improved physical 
and social activity limitations as measured by the KCCQ in patients 
with HFrEF. 

• Mean change from baseline to 8 months in individual activities was 
calculated using a linear regression model adjusted for baseline 
values. 

• The odds ratio of patients improving in each activity at 8 months was 
calculated using an ordinal logistic regression model. 

• No imputation for missing data was performed.
• Analyses were performed using STATA v16.1  and P value <0.05 

considered statistically significant.

• Of the 4744 patients randomized in DAPA-HF, 4443 (94%) patients 
had available KCCQ data and 4269 (90%) had complete data for 
both physical and social activity limitation scores.

• Mean baseline physical and social activity limitation scores were 
66.0±24.0 and 65.5±27.4, respectively. 

• Compared to those with higher (better) scores, those reporting a 
greater degree of limitation were more frequently female, in a 
higher (worse) NYHA functional classification, had a lower systolic 
blood pressure, worse renal function and higher levels of NT-
proBNP. Patients with a greater degree of limitation more 
commonly had a history of atrial fibrillation and diabetes, and were 
more frequently treated with a diuretic, MRA and digoxin - Table 1.

• Patients reported the greatest baseline limitations in doing 
gardening or housework or carrying groceries, jogging and sexual 
relationships – Table 2. 

• Dapagliflozin improved physical and social activity limitations scores 
at 8 months (placebo-corrected mean difference +2.26 [95%CI 
0.92,3.61] and +2.02 [0.42,3.61]).

• Each individual physical and social activity limitation domain 
improved with dapagliflozin with the exception of sexual 
relationships - Table 3.

• The greatest changes were seen in doing gardening or housework or 
carrying groceries (+2.48 [0.63,4.33]), hobbies and recreational 
activities (+2.46 [0.75-4.17]), and walking 100yd on level ground 
(+2.29 [0.62,3.96]) – Table 3. 

• Dapagliflozin, compared with placebo, increased the odds of an 
improvement from baseline at 8 months in the ability to walk 
100yds, do gardening or housework or carry groceries, climb a flight 
of stairs without stopping, jog, and work or do household chores –
Figure 2.

CONCLUSIONS

Tertile 1
n=1423

Score ≤55.2

Tertile 2
n=1430

Score 55.3-79.2

Tertile 3
n=1416

Score ≥79.3

P for 
trend

Age – yr 65.9±10.6 66.2±10.8 66.4±10.6 0.24
Sex - no (%) <0.001

Female 404 (28.4) 317 (22.2) 228 (16.1)
Male 1,019 (71.6) 1,113 (77.8) 1,188 (83.9)

NYHA functional 
classification – no.  (%)

<0.001

II 742 (52.1) 985 (68.9) 1,149 (81.1)
III 665 (46.7) 434 (30.3) 254 (17.9)
IV 16 (  1.1) 11 (  0.8) 13 (  0.9)

Heart rate – beats/min 72.5±12.0 71.6±11.7 69.9±11.1 <0.001
Systolic Blood Pressure –
mmHg 121.4±16.8 121.3±15.9 122.7±15.9

<0.001

Left ventricular ejection 
fraction – % 31.0±6.9 31.4±6.6 30.9±6.9 0.49

Median NT-proBNP (IQR) –
pg/ml 1628 (921-3233) 1456 (864-2590) 1251 (793-2091) <0.001

Median KCCQ-TSS (IQR) 55.2 (41.7-67.7) 77.1 (64.6-87.5) 93.8 (85.4-100.0) <0.001
Principal cause of heart 
failure – no. (%) 0.32

Ischemic 820 (57.6) 816 (57.1) 775 (54.7)
Non-ischemic 480 (33.7) 493 (34.5) 543 (38.3)
Unknown 123 (  8.6) 121 (  8.5) 98 (  6.9)

Medical history – no. (%)
Hospitalization for heart 

failure 663 (46.6) 671 (46.9) 701 (49.5) 0.12

Atrial fibrillation 593 (41.7) 562 (39.3) 498 (35.2) <0.001
Type 2 diabetes 654 (46.0) 584 (40.8) 553 (39.1) <0.001

Estimated GFR –
ml/min/1.73 m2 63.6±19.5 66.2±18.9 67.5±18.9 <0.001

Device therapy – no (%)
Implantable cardioverter-

defibrillator 391 (27.5) 380 (26.6) 396 (28.0) 0.77

Cardiac-
resynchronization therapy 113 (7.9) 114 (8.0) 104 (7.3) 0.55

Heart failure medication at 
randomization visit – no 
(%)

Diuretic 1,263 (88.8) 1,218 (85.2) 1,133 (80.0) <0.001
ACE-inhibitor or ARB 1,190 (83.6) 1,183 (82.7) 1,169 (82.6) 0.45
Sacubitril-valsartan 152 (10.7) 154 (10.8) 168 (11.9) 0.32
Beta-blocker 1,362 (95.7) 1,379 (96.4) 1,369 (96.7) 0.17
Mineralocorticoid 

receptor antagonist 1,053 (74.0) 1,037 (72.5) 940 (66.4) <0.001

Digitalis 279 (19.6) 276 (19.3) 222 (15.7) 0.007

KCCQ score domain

Mean 8 month change 
(SE)

Placebo corrected 8 
month difference

Dapagliflozin Placebo Adjusted mean 
difference (95% CI)

p value

Physical

activity 
limitations

Dressing yourself 2.70 (0.49) 0.93 (0.49) +1.76 (0.41,3.12) 0.011

Showering or having a bath 2.59 (0.49) 0.67 (0.50) +1.92 (0.55, 3.29) 0.006

Walking 100 yd on level ground 4.05 (0.60) 1.76 (0.61) +2.29 (0.62, 3.96) 0.007
Doing gardening or housework 
or carrying groceries

5.62 (0.66) 3.14 (0.67) +2.48 (0.63, 4.33) 0.009

Climbing a flight of stairs 
without stopping

4.28 (0.62) 2.53 (0.63) +1.75 (0.02, 3.48) 0.048

Jogging or hurrying (as if to 
catch a bus)

5.54 (0.68) 3.51 (0.69) +2.03 (0.13, 3.92) 0.036

Social

activity 
limitations

Hobbies, recreational activities 8.34 (0.61) 5.88 (0.62) +2.46 (0.75, 4.17) 0.005
Working or doing household 
chores

7.05 (0.60) 5.29 (0.61) +1.75 (0.08, 3.42) 0.040

Visiting family or friends 5.32 (0.55) 3.64 (0.56) +1.67 (0.13, 3.22) 0.034

Intimate or sexual relationships 2.99 (0.95) 3.39 (0.95) -0.40 (-3.03, 2.23) 0.77

TABLE 3: MEAN CHANGE IN ACTIVITY SCORES AT 8 MONTHS

All results adjusted for baseline values. CI, confidence interval; KCCQ, Kansas City Cardiomyopathy
Questionnaire; SE, standard error.
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KCCQ score domain

Physical 
activity 
limitations

Dressing yourself
Showering or having a bath
Walking 100 yd on level ground
Doing gardening or housework or carrying groceries
Climbing a flight of stairs without stopping
Jogging or hurrying (as if to catch a bus)

Social 
activity 
limitations

Hobbies, recreational activities
Working or doing household chores
Visiting family or friends
Intimate or sexual relationships

Odds ratio                
(95% CI)

1.09 (0.93,1.28)
1.12 (0.95, 1.32)
1.17 (1.01, 1.35)
1.27 (1.10,1.46)
1.15 (1.00, 1.32)
1.19 (1.02, 1.38)
1.09 (0.95, 1.26)
1.19 (1.04, 1.37)
1.09 (0.93, 1.26)
0.98 (0.81, 1.20)

FIGURE 1 – ODDS RATIO FOR IMPROVEMENT AT 8 MONTHS

KCCQ score domain
n=(%) with 

baseline 
score

Mean score±SD

Physical
activity 

limitations

Dressing yourself 4361 (98) 83.2±25.2

Showering or having a bath 4370 (98) 82.8±25.8

Walking 100 yd on level ground 4346 (98) 69.2±30.8

Doing gardening or housework or 
carrying groceries 4225 (95) 58.6±32.3

Climbing a flight of stairs without 
stopping 4308 (97) 60.6±32.5

Jogging or hurrying (as if to catch a bus) 3944 (89) 37.4±32.5

Social
activity 

limitations

Hobbies, recreational activities 4174 (94) 63.8±31.2

Working or doing household chores 4246 (96) 61.5±30.6

Visiting family or friends 4179 (94) 73.8±29.8

Intimate or sexual relationships 2862 (64) 58.6±36.4

% of n=4443 with baseline KCCQ data. SD, standard deviation.

TABLE 2: BASELINE ACTIVITY SCORES


