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Abstract 

Background: Patients with heart failure and preserved ejection fraction (HFpEF) have 
significant impairment in health-related quality of life (HRQoL). In EMPEROR-Preserved, we 
evaluated the efficacy of empagliflozin on HRQoL in patients with HFpEF and whether the 
clinical benefit observed with empagliflozin varies according to baseline health status. 
Methods: HRQoL was measured using the Kansas City Cardiomyopathy Questionnaire (KCCQ) 
at baseline, 12, 32 and 52 weeks. Patients were divided by baseline KCCQ Clinical Summary 
Score (CSS) tertiles and the effect of empagliflozin on outcomes were examined. The effect of 
empagliflozin on KCCQ-CSS, Total Symptom Score (TSS) and Overall Summary Score (OSS) 
were evaluated. Responder analyses were performed to compare the odds of improvement and 
deterioration in KCCQ related to treatment with empagliflozin. 
Results: The effect of empagliflozin on reducing the risk of time to cardiovascular death or HF 
hospitalization was consistent across baseline KCCQ-CSS tertiles (HR 0.83 [0.69-1.00], HR 0.70 
[0.55-0.88] and HR 0.82 [0.62-1.08] for scores <62.5, 62.5-83.3 and ≥83.3, respectively; P 
trend=0.77). Similar results were seen for total HF hospitalizations. Patients treated with 
empagliflozin had significant improvement in KCCQ-CSS versus placebo (+1.03, +1.24 and 
+1.50 at 12, 32 and 52 weeks, respectively P<0.01); similar results were seen for TSS and OSS. 
At 12 weeks, patients on empagliflozin had higher odds of improvement ≥5 points (OR 1.23; 
95%CI 1.10, 1.37), ≥10 points (1.15; 95%CI 1.03, 1.27), and ≥15 points (1.13; 95%CI 1.02, 
1.26) and lower odds of deterioration ≥5 points in KCCQ-CSS (0.85; 95%CI 0.75, 0.97). A 
similar pattern was seen at 32 and 52 weeks, and results were consistent for TSS and OSS. 
Conclusions: In patients with HFpEF, empagliflozin reduced the risk for major HF outcomes 
across the range of baseline KCCQ scores. Empagliflozin improved HRQoL, an effect that 
appeared early and was sustained for at least one year. 
Clinical Trial Registration: ClinicalTrials.gov number NCT03057951  
https://clinicaltrials.gov/ct2/show/NCT03057951  
 
Keywords: empagliflozin; heart failure with preserved ejection fraction; health status; quality of 
life 
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Non-standard Abbreviations and Acronyms 

CI – confidence interval 
CSS – Clinical Summary Score 
CV – cardiovascular  
eGFR – estimated glomerular filtration rate 
EMPEROR-Preserved - Empagliflozin Outcome Trial in Patients with Chronic Heart Failure 
with Preserved Ejection Fraction 
HFpEF – Heart failure with preserved ejection fraction 
HFrEF – Heart failure with reduced ejection fraction 
HHF – Hospitalization for heart failure 
HR – Hazard ratio 
HRQoL – Health related Quality of Life 
KCCQ – Kansas City Cardiomyopathy Questionnaire 
LVEF – Left ventricular ejection fraction 
NT-proBNP - N-terminal pro-hormone B-type natriuretic peptide 
NYHA – New York Heart Association 
OSS – Overall Summary Score 
TSS – Total Symptom Score 
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Clinical Perspective 

 

What is new? 

• In EMPEROR-Preserved, baseline health status and quality of life did not influence the 

magnitude of the effect of empagliflozin on the risk of cardiovascular death or 

hospitalization for heart failure. 

• Empagliflozin improved health status and quality of life, as assessed by the Kansas City 

Cardiomyopathy Questionnaire, across all domains and at all measured time points (12, 

32 and 52 weeks). 

 

What are the clinical implications? 

• These findings indicate that the ability of SGLT2 inhibition with empagliflozin to 

improve health status and quality of life in patients with a reduced ejection fraction 

(previously demonstrated in the EMPEROR-Reduced trial) also extend to patients with a 

preserved ejection fraction. 
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Introduction 

Approximately half of all patients with heart failure (HF) have preserved ejection fraction.1 2  

Patients with HF and preserved ejection (HFpEF) not only experience similar risk for adverse 

clinical outcomes compared to those with HF and reduced ejection fraction (HFrEF), but both 

HF phenotypes also have similarly impaired physical functioning and health-related quality of 

life (HRQoL).3 4 While the overall burden of impaired HRQoL is similar in both HFrEF and 

HFpEF, most of the data related to health status in HF has been derived from patients with 

HFrEF.5 6  

The EMPEROR-Preserved (Empagliflozin Outcome Trial in Patients with Chronic Heart 

Failure with Preserved Ejection Fraction) trial studied the sodium glucose co-transporter-2 

(SGLT2) inhibitor empagliflozin in patients with HFpEF and a left ventricular ejection fraction 

(LVEF) >40% and showed a significant reduction in the risk of cardiovascular death or HF 

hospitalization.7 The overall patient’s health status, including HRQoL, in the EMPEROR 

Preserved trial was assessed using the Kansas City Cardiomyopathy Questionnaire (KCCQ), this 

providing an opportunity to understand the impact of baseline HRQoL on clinical benefits with 

empagliflozin, and conversely, the effect of empagliflozin on HRQoL.  

 

Methods 

Study Design and Patient Population 

The design and primary results of the EMPEROR-Preserved trial have been published 

previously.6 In brief, the EMPEROR-Preserved trial was a phase III international, multicenter, 

randomized, double-blind, parallel-group, placebo-controlled trial that enrolled adult patients 

who had chronic HF with New York Heart Association (NYHA) class II-IV symptoms for at 
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least 3 months and an LVEF of >40% with no prior measurement of ≤40% under stable 

conditions. Patients were required to have elevated N-terminal pro-hormone B-type natriuretic 

peptide (NT-proBNP) levels (>900 pg/mL or >300 pg/mL in patients with or without atrial 

fibrillation, respectively), and additionally, have evidence of structural heart disease (left 

ventricular hypertrophy or left atrial enlargement) or a documented hospitalization for HF within 

the 12 months prior to enrollment. The protocol was approved by the Ethical Committee of each 

of the 622 participating sites in 23 countries, and all patients gave written informed consent. 

Quality of Life Outcome Assessment 

HRQoL was assessed using KCCQ-23, which includes 23 items that map to 7 domains: 

symptom frequency; symptom burden and stability; physical limitations; social limitations; 

quality of life; and self-efficacy. The KCCQ scores are summarized as: (i) a total symptom score 

(TSS) which consists of symptom frequency and symptom burden domains; (ii) a clinical 

summary score (CSS) consisting of physical limitation and TSS; and (iii) an overall summary 

score (OSS) which is formed combining CSS, quality of life, and social limitation domains. The 

scores range from 0 to 100 with 100 being the best possible score. The KCCQ has been shown to 

be valid, reliable, and sensitive to clinical changes, and lower KCCQ scores are associated with 

higher risk of hospitalizations and mortality. 8 9 10 The KCCQ was completed by patients at 

baseline and at 12, 32 and 52 weeks following randomization to placebo or empagliflozin. 

Statistical Analysis 

Study participants were categorized according to tertiles of baseline KCCQ-CSS, TSS, OSS. 

Baseline characteristics were summarized as frequencies and percentages or means with standard 

deviation. The effect of empagliflozin in each tertile was assessed by hazard ratios (HR) with 

95% confidence intervals (CIs) using a Cox proportional hazard model. accounting for non-CV 
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death as a competing risk. Additionally, the effect of empagliflozin on total (first and recurrent) 

hospitalizations for HF in KCCQ tertiles was analyzed by a joint frailty model with 

cardiovascular death as a competing risk.  

To assess the impact of empagliflozin on HRQoL, differences between treatment groups 

in mean KCCQ-CSS, KCCQ-TSS, and KCCQ-OSS at 12, 32 and 52 weeks were calculated 

using a mixed model for repeated measures, and the least-squares mean difference between 

treatment groups was estimated following adjustment for baseline KCCQ score, eGFR, age, 

region, sex, diabetes status and LVEF. Responder analyses were performed to investigate the 

proportion of patients with an improvement or deterioration in KCCQ at 12, 32 and 52 weeks 

post-randomization; established clinically meaningful thresholds for changes in KCCQ (≥ 5, 

≥10, and ≥15 points for improvement and ≥5 point for deterioration) were used for all responder 

analyses.   

Multiple imputation was used to account for missing KCCQ values, and estimates were 

combined using Rubin’s rules.11 Odds ratios (OR) with 95% CI were calculated from a logistic 

regression model, which included baseline KCCQ score, estimated glomerular filtration rate, 

age, region, sex, diabetes status and ejection fraction as covariates.  Patients who died before 12, 

32 and 52 weeks were counted as not improved in the analyses of improvement and worse in the 

analyses of deterioration. To accommodate for the fact that patients with very high baseline 

KCCQ score are not able to experience certain numerical improvements, patients with a baseline 

KCCQ values of ≥95 or ≥90 or ≥85 points in KCCQ domains were considered to have 5- or 10- 

or 15-point improvement if their values remained ≥ 95 or 90 or 85. Similarly, patients with a 

KCCQ score ≤5 points at baseline were defined as deteriorated if their score remained ≤5 points. 

All analyses were conducted using SAS version 9.4 (SAS Institute, Cary, NC, USA).  
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Data Sharing 

The sponsor of the EMPEROR-Preserved trial (Boehringer Ingelheim) is committed to 

responsible sharing of clinical study reports, related clinical documents, and patient level clinical 

study data. Researchers are invited to submit inquiries via the following website: 

https://trials.boehringer-ingelheim.com. 

 

Results 

Patient Population 

Among the 5942 participants with a baseline KCCQ assessment, the mean (standard deviation 

[SD]) KCCQ-CSS, KCCQ-TSS and KCCQ-OSS scores were 70.4 (21.2), 73.5 (22.0) and 68.9 

(21.1), respectively. Baseline characteristics of patients in KCCQ-CSS tertiles are shown in 

Table 1. Patients with lower KCCQ-CSS scores were more often female, White/Caucasian and 

enrolled in Europe, and were more likely to have worse NYHA class, higher body mass index 

and higher NT-proBNP levels, and a history of diabetes and atrial fibrillation.  An overview of 

the availability of KCCQ-CSS data at each time point is shown in the Supplementary Figure I.  

Effect of Baseline Health-Related Quality Of Life On Benefit With Empagliflozin                                                                                                                           

Empagliflozin reduced the primary outcome of time to cardiovascular death or HF 

hospitalization across the entire range of KCCQ-CSS (hazard ratio 0.83 [0.69-1.00], hazard ratio 

0.70 [0.55-0.88] and hazard ratio 0.82 [0.62-1.08] for patients with baseline scores <62.5, 62.5-

83.3 and ≥83.3, respectively; P -rend=0.77), Figure 1 and Supplementary Figure II. Similar 

results were observed for KCCQ-TSS and KCCQ-OSS scores. Empagliflozin reduced the total 

number of HF hospitalizations in each of the KCCQ-CSS tertiles (hazard ratio 0.82 (0.61-1.08]; 
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hazard ratio 0.62 [0.44-0.88]; hazard ratio 0.70 [0.49-1.00] for scores <62.5, 62.5-83.3 and ≥83.3 

respectively; P-trend=0.46). Results were similar for KCCQ-OSS and KCCQ-TSS (Figure 1).  

Effect of Empagliflozin on Health-Related Quality of Life  

The adjusted mean change in KCCQ-CSS, KCCQ-TSS and KCCQ-OSS by treatment arms over 

time are presented in Figure 2A-C. Compared to placebo, patients treated with empagliflozin had 

a significant improvement in mean KCCQ at 12, 32 and 52 weeks: CSS (1.03, 1.24 and 1.50 

points), TSS (1.77, 1.53 and 2.07 points), and OSS (1.10, 1.53 and 1.60 points) respectively 

(P<0.01 for all, Figure 3). The effect of empagliflozin on KCCQ CSS, TSS and OSS by tertiles 

of baseline score at 12, 32 and 52 weeks is shown in Table 2. 

At 12 weeks, patients in the empagliflozin arm were more likely to show meaningful 

improvements [≥ 5 point (51.6% vs. 46.5); ≥10 points (45.0% vs. 41.8%); ≥15 point (44.0% vs. 

41.3%)] and less likely to show deterioration [≥5 points (21.6% vs. 24.4%)] in KCCQ-CSS. The 

odds ratios for the effect of empagliflozin vs. placebo at 12 weeks were 1.23 (95%CI 1.10, 1.37) 

with an NNT of 20 (95% CI 14-40) for a ≥5 point improvement; 1.15 (95%CI 1.03, 1.27) with an 

NNT of 31 (95% CI 18, 140) for a ≥10-point improvement; and 1.13 (95%CI 1.02, 1.26) with an 

NNT of 38 (95% CI 20, 708) for a ≥15-point improvement. The odds ratio for the effect of 

empagliflozin for a ≥5-point deterioration was 0.85 (95%CI 0.75, 0.97) with an NNT of 35 (95% 

CI 20, 138) . Similar trends were observed at 32 and 52 weeks, and results were generally 

consistent for KCCQ-TSS and KCCQ-OSS (Figure 4 and 5).  

 

Discussion 

In this pre-specified analysis of the EMPEROR-Preserved trial, we show two key findings. First, 

empagliflozin reduced the risk for major heart failure outcomes in patients with HFpEF across 
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the entire range of baseline HRQoL. Second, empagliflozin improved HRQoL, and the 

improvement was seen early and was sustained for at least one year.  Patients treated with 

empagliflozin were more likely to show clinically meaningful improvement and less likely to 

experience clinically meaningful deterioration in health status, when compared with placebo.  

These findings are highly concordant with those reported with empagliflozin in patients with a 

reduced ejection fraction (40% or less) who were enrolled in the EMPEROR-Reduced 

(Empagliflozin Outcome Trial in Patients with Chronic Heart Failure with Reduced Ejection 

Fraction) trial.12 Taken together, these data suggest that empagliflozin improves HRQoL across a 

broad range of patients with heart failure.   

Several studies have assessed the effect of treatment on health status in patients with 

HFpEF.13 14 15 16 17 18 The TOPCAT (Treatment of Preserved Cardiac Function Heart Failure With 

an Aldosterone Antagonist) trial with 3,400 patients showed a baseline mean KCCQ OSS score 

of 54.8 and demonstrated 1.36 point improvement over placebo at 4 months.13 The PARAGON-

HF (Prospective Comparison of ARNI with ARB Global Outcomes in HFpEF) trial enrolled 

patients with similar baseline health status as EMPEROR-Preserved (mean KCCQ-CSS: 74.2) 

and showed an improvement in KCCQ-CSS with sacubitril/valsartan by 1.0 point compared with 

placebo at 8 months.14  Several smaller trials have also assessed the effect of treatments on 

KCCQ in patients with HFpEF. The VITALITY-HFpEF (Patient-reported Outcomes in 

Vericiguat-treated Patients With HFpEF) trial showed no improvement in KCCQ with 

vericiguat.15 In the NEAT-HFpEF (Nitrate’s Effect on Activity Tolerance in Heart Failure with 

Preserved Ejection Fraction) trial, treatment with isosorbide mononitrate showed numerically 

(although not statistically significant) unfavorable changes KCCQ scores.16   The EMPERIAL-

Preserved trial did not show a significant effect of empagliflozin on KCCQ-TSS in a 12-week 
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trial in approximately 300 mildly symptomatic patients with HFpEF.18  In contrast, 

PRESERVED-HF (Dapagliflozin in PRESERVED Ejection Fraction Heart Failure) trial showed 

a significant improvement in the KCCQ CSS with dapagliflozin in patients with HfpEF;17 the 

trial enrolled obese patients in the United States with over 40% having NYHA class III-IV 

symptoms.  

The magnitude of the treatment effect on KCCQ health status seen in the EMPEROR-

Preserved trial may appear to be modest (1.0 to 2.0 points), when compared with a change of 5.0 

points, which is commonly regarded as representing a clinically meaningful shift in KCCQ 

scores.  However, the 5-point threshold change has been identified as meaningful in individual 

patients rather than in populations of patients.19  In population studies, it may be difficult to 

achieve a 5-point between-group difference, especially if the baseline KCCQ score is >70, 

indicative of a reasonably good quality of life and health status. Large between-group differences 

in KCCQ scores (e.g., 10-15 point treatment effects) have typically been observed only in 

patients who were severely compromised at baseline, and particularly in unblinded device trials, 

in which knowledge that a patient has received active therapy likely exaggerated changes in their 

perception of their own response to an experimental intervention.20   Decisions about the 

handling of missing data and imputation methods may also amplify the size of a treatment 

difference.  It is therefore noteworthy that the magnitude of the treatment effect in EMPEROR-

Preserved is similar to that seen in other large-scale double-blind trials of drug therapies, 

particularly in patients with HFpEF (e.g., TOPCAT and PARAGON-HF).13 14  Furthermore, our 

findings with respect to changes in KCCQ scores are concordant with favorable changes in 

NYHA functional class that we have previously reported in this trial.21 
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Our analyses and findings should be considered in light of certains strengths and 

limitations.  The current study is the largest trial to evaluate the effect of any treatment on health 

status and quality of life, and our data were complete through one year in nearly 90% of patients.  

Longer-term data were not collected in this trial, but it is often difficult to interpret data beyond 

12 months because of competing risks of deaths and other serious events.  Furthermore, we 

studied stable patients who largely had functional class II symptoms, and treatment effects may 

have differed if we had enrolled patients with greater degrees of disability and limitation at the 

start of the trial.  Finally, the current analysis did not evaluate the influence of ejection fraction 

or sex on the effect of empagliflozin on KCCQ scores, since these analyses are being presented 

fully in other publications.  If brief, we previously reported an attenuated response for the effect 

of empagliflozin on heart failure hospitalizations in patients with ejection fractions ≥ 60-65%,21 

and we also noted an attenuated effect of empagliflozin on KCCQ scores in patients with the 

highest ejection fractions.  By contrast, sex did not influence the effect of empagliflozin on 

KCCQ scores in the EMPEROR-Preserved trial, whereas in the PARAGON-HF trial, KCCQ 

scores in men responded significantly more favorably to sacubitril/valsartan than KCCQ scores 

in women.22 

In conclusion, treatment with empagliflozin reduced the risk for cardiovascular death or 

HF hospitalization across the range of baseline HRQoL scores in patients with HFpEF. 

Empagliflozin also significantly improved HRQoL in patients with HFpEF, and this 

improvement was seen early and was sustained for at least one year. 
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Tables 
 
Table 1: Baseline Characteristics According to Clinical Summary Score Scores at Baseline 
  KCCQ-CSS 

Tertile <62.5 
(N=1956) 

Tertile 62.5-
83.3 (N=1967) 

Tertile ≥83.3 
(N=2019) 

P-Value 

Age, years 72.8 (9.5) 72.1 (9.4) 70.9 (9.2) <0.001 
Female 1136 (58.1%) 874 (44.4%) 645 (31.9%) <0.001 
Race 

   
<0.001 

Asian 96 (4.9%) 211 (10.7%) 489 (24.2%) 
 

Black OR African American 125 (6.4%) 66 (3.4%) 66 (3.3%) 
 

White 1632 (83.4%) 1581 (80.4) 1312 (65.0%) 
 

Other including mixed race 102 (5.2%) 109 (5.5%) 151 (7.5%) 
 

Missing 1 (0.1%) 0 1 (0.1%) 
 

Geographic region 
   

<0.001 
Asia  64 (3.3%) 175 (8.9%) 442 (21.9%) 

 

Europe 900 (46.0%) 979 (49.8%) 802 (39.7%) 
 

North America 292 (14.9%) 227 (11.5%) 196 (9.7%) 
 

Latin America 559 (28.6%) 475 (24.1%) 476 (23.6%) 
 

Other 141 (7.2%) 111 (5.6%) 103 (5.1%) 
 

HF hospitalization within 1 year 472 (24.1%) 439 (22.3%) 442 (21.9%) 0.093 
BMI, kg/m^2 31.4 (6.0) 30.0 (5.7) 28.2 (5.4) <0.001 
Ejection fraction at screening, % 55.0 (8.7) 54.2 (8.6) 53.8 (8.9) <0.001 
New York Heart Association class II 1278 (65.3%) 1666 (84.7%) 1900 (94.1%) <0.001 
Systolic blood pressure, mm Hg 132.1 (16.9) 132.1 (15.0) 131.4 (15.0) 0.190 
Heart rate, bpm 71.0 (12.1) 70.3 (11.9) 69.7 (11.6) <0.001 
Hypertension 1806 (92.3%) 1797 (91.4%) 1782 (88.3%) <0.001 
Diabetes mellitus 1026 (52.5%) 974 (49.5%) 911 (45.1%) <0.001 
Atrial fibrillation 1035 (52.9%) 1002 (50.9%) 1005 (49.8%) 0.045 
Coronary artery disease 625 (32.0%) 704 (35.8%) 745 (36.9%) <0.001 
ACE-I, ARB, or ARNI 1542 (79.9%) 1619 (81.3%) 1166 (82.5%) 0.005 
Diuretic* 1714 (87.6%)  1594 (81.0%) 1458 (72.2%) <0.001 
Beta-blocker 1688 (86.3%) 1716 (87.2%) 1736 (86.0%) 0.758 
Mineralocorticoid receptor antagonist 761 (38.9%) 705 (35.8%) 756 (37.4%) 0.352 
Statin 1331 (68.0%) 1347 (68.5%) 1416 (70.1%) 0.154 
Hemoglobin, g/dL 13.1 (1.6) 13.4 (1.6) 13.6 (1.6) <0.001 
eGFR, ml/min/1.73 m2 

   
<0.001 
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<60 1139 (58.2%) 970 (49.3%) 855 (42.3%) 
 

≥60 817 (41.8%) 996 (50.6%) 1163 (57.6%) 
 

NT-proBNP (pg/mL) 1675.6 (2431.2) 1428.3 (1696.3) 1280.6 (1634.2) <0.001 

Data are mean (SD) or number (%). Race was self-reported. Those who identified with more 
than one race or with no race were classified as ‘other’. Angiotensin receptor blocker is 
excluding valsartan when taken with sacubitril because sacubitril/valsartan is shown as 
angiotensin receptor neprilysin inhibitor. 
KCCQ-CSS indicates Kansas City Cardiomyopathy Questionnaire-clinical summary score; 
ACE-I, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BMI, body 
mass index; CAD, coronary artery disease; GFR, estimated glomerular filtration rate; HF, heart 
failure; ICD, implantable cardioverter defibrillator; IV, intravenous; MRA, mineralocorticoid 
receptor antagonist; NT-proBNP, N-terminal pro−B-type natriuretic peptide.  
* Excluding mineralocorticoid receptor antagonists. 
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Table 2: Effect of Empagliflozin on KCCQ Scores at 12-, 32-, and 52-weeks. 

  

12 weeks               
Placebo - adjusted 
mean change   
(95% CI) 

P -
trend* 

32 weeks               
Placebo - adjusted 
mean change   
(95% CI) 

P -
trend* 

52 weeks               
Placebo - adjusted 
mean change    
(95% CI) 

P -
trend* 

KCCQ-CSS 
      

Tertile 1 (<62.5)  1.49 (0.22 to 2.76) 0.446 1.28 (-0.16 to 2.72) 0.225 1.48 (-0.07 to 3.04) 0.200 

Tertile 2 (62.5–83.3)  1.22 (-0.04 to 2.48) 
 

2.12 (0.69 to 3.54) 
 

2.48 (0.96 to 4.00) 
 

Tertile 3 (≥83.3)  0.39 (-0.85 to 1.63) 
 

0.37 (-1.02 to 1.76) 
 

0.54 (-0.94 to 2.02) 
 

KCCQ-TSS 
      

Tertile 1 (<66.7) 2.36 (0.93 to 3.79) 0.268 1.58 (0.01 to 3.16) 0.381 2.70 (1.03 to 4.37) 0.280 

Tertile 2 (66.7–87.5)  2.69 (1.24 to 4.13) 
 

2.71 (1.12 to 4.29) 
 

3.14 (1.48 to 4.81) 
 

Tertile 3 (≥87.5)  1.14 (-0.23 to 2.51) 
 

1.21 (-0.28 to 2.71) 
 

1.36 (-0.21 to 2.94) 
 

KCCQ-OSS 
      

Tertile 1 (<61.2)  1.49 (0.24 to 2.75) 0.326 1.94 (0.53 to 3.34) 0.522 1.94 (0.43 to 3.44) 0.715 

Tertile 2 (61.2–82.3)  1.64 (0.40 to 2.89) 
 

1.97 (0.59 to 3.35) 
 

1.97 (0.50 to 3.43) 
 

Tertile 3 (≥82.3)  0.41 (-0.83 to 1.65) 
 

0.97 (-0.40 to 2.34) 
 

1.20 (-0.25 to 2.66) 
 

CI = confidence interval; CSS = Clinical Summary Score; KCCQ = Kansas City Cardiomyopathy; OSS = Overall Summary Score; 
TSS = Total Symptom Score 
*P-value from trend test assuming ordering of the KCCQ tertiles. 
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Figure Legends 

Figure 1: Effect of empagliflozin on outcomes by baseline KCCQ tertiles. 

CI = confidence interval; CSS =Clinical Summary Score; KCCQ = Kansas City Cardiomyopathy 

Questionnaire; OSS = Overall summary score; TSS, total symptom score. 

*P-value from trend test assuming ordering of the KCCQ tertiles

Figure 2: Effects of empagliflozin vs. placebo on mean Kansas City Cardiomyopathy 

Questionnaire scores.  

Changes in (A) Kansas City Cardiomyopathy Questionnaire Clinical Summary Score, (B) 

Kansas City Cardiomyopathy Questionnaire Total Symptom Score, and (C) Kansas City 

Cardiomyopathy Questionnaire Overall Summary Score, from baseline to 12, 32, and 52 weeks 

for empagliflozin vs. placebo.  

Adj. mean diff = adjusted mean difference; CI = confidence interval; CSS =Clinical Summary 

Score; KCCQ = Kansas City Cardiomyopathy Questionnaire; OSS = Overall summary score; 

TSS, total symptom score. 

Figure 3: Adjusted mean difference in Kansas City Cardiomyopathy Questionnaire-clinical 

summary score, total symptom score, overall summary score, and sub-domains for empagliflozin 

vs. placebo at 12, 32, and 52 weeks.  

CI=confidence interval; KCCQ=Kansas City Cardiomyopathy Questionnaire. 
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Figure 4: Responder analysis for improvement and deterioration across the KCCQ domains. 

CI = confidence interval; CSS =Clinical Summary Score; KCCQ = Kansas City Cardiomyopathy 

Questionnaire; OSS = Overall summary score; TSS, total symptom score 

 

Figure 5: Responder analysis with proportion of responders at 12, 32 and 52 weeks with 

empagliflozin versus placebo.  

NNT= number needed to treat; CSS =Clinical Summary Score; KCCQ = Kansas City 

Cardiomyopathy Questionnaire; OSS = Overall summary score; TSS, total symptom score 
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Cardiovascular death or heart 
failure hospitalization 

 CSS tertile <T1

 CSS tertile ≥T1 and <T2

 CSS tertile ≥T2

 TSS tertile <T1

 TSS tertile ≥T1 and <T2

 TSS tertile ≥T2

 OSS tertile <T1

 OSS tertile ≥T1 and <T2

 OSS tertile ≥T2

Total number of hospitalizations 
for heart failure 

 CSS tertile <T1

 CSS tertile ≥T1 and <T2

 CSS tertile ≥T2

 TSS tertile <T1

 TSS tertile ≥T1 and <T2

 TSS tertile ≥T2

 OSS tertile <T1

 OSS tertile ≥T1 and <T2

 OSS tertile ≥T2

0.83 (0.69, 1.00)

0.70 (0.55, 0.88)

0.82 (0.62, 1.08)

   

0.85 (0.70, 1.04)

0.76 (0.60, 0.96)

0.71 (0.55, 0.93)

   

0.81 (0.67, 0.98)

0.72 (0.57, 0.92)

0.82 (0.62, 1.08)

0.7663

0.2630

0.9297

0.4578

0.0586

0.2497

0.82 (0.61, 1.08)

0.62 (0.44, 0.88)

0.70 (0.49, 1.00)

0.86 (0.64, 1.14)

0.71 (0.51, 0.99)

0.56 (0.39, 0.79)

0.82 (0.62, 1.08)

0.64 (0.45, 0.90)

0.65 (0.45, 0.93)

Favors empagliflozin Favors placebo

Hazard ratio
(95% CI)

p-value 
for trend

p-value 
for trend

0.25 0.50 1.00 2.00

Hazard ratio
(95% CI)

Favors empagliflozin Favors placebo

0.25 0.50 1.00 2.00 
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