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Aims: Sacubitril/valsartan has been demonstrated to have cardiovascular benefits in patients with chronic heart failure (CHF). We aimed to conduct a meta-analysis of its effects on life quality in patients with CHF, in comparison with the angiotensin-converting enzyme inhibitor/angiotensin receptor blocker (ACEI/ARB).

Methods: PubMed, Embase, Cochrane Central Register of Controlled Trials (CENTRAL), and ClinicalTrials.gov were searched from inception through March 2022 for all relevant randomized controlled trials assessing the impact of sacubitril/valsartan and ACEI/ARB on health-related quality of life (HRQoL) in patients with CHF. Two reviewers independently conducted study selection, data extraction, and assessment of bias and quality of evidence. Review Manager 5.3 software was used for meta-analysis.

Results: We included 10 clinical studies involving 10,426 patients with heart failure with reduced ejection fraction (HFrEF) and 7,689 patients with heart failure with preserved ejection fraction (HFpEF). Meta-analysis results showed that, in terms of the primary outcome, the sacubitril/valsartan group was superior than the ACEI/ARB group in improving HRQoL of HFrEF, and the difference was statistically significant (SMD 1.26; 95% CI: 0.14, 2.37; p = 0.03), while there was no significant difference between the two groups in HFpEF (SMD 0.37; 95% CI: −0.35, 1.09; p = 0.32). The effect of sacubitril/valsartan on the secondary outcome of the minimal important improvement rate of HRQoL in HFrEF was consistent with the primary outcome, while the effect in HFpEF was not clear. The descriptive analysis of individual studies indicated no significant difference in the improvement of 6-min walk distance between the two groups.

Conclusion: Sacubitril/valsartan is beneficial to improve HRQoL outcome in patients with HFrEF with high quality of evidence. Compared with ACEI/ARB, sacubitril/valsartan was more effective. While in patients with HFpEF, this improvement was similar between the two groups.
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Introduction

Heart failure (HF) is a complex clinical syndrome in which symptoms result from a structural or functional cardiac disorder that impairs ventricular systolic and/or diastolic function. According to epidemiological data, the number of patients with HF worldwide was estimated to be 64 million in 2017 (1). With the aging of the population, the increased risk of cardiovascular disease, and the prolongation of the survival time of patients with HF, the prevalence of HF continues to rise, which is expected to increase by 25% in the next 20 years (2). The burden of symptoms and the disabling consequences of HF will affect the exercise capacity of patients and result in a decrease in the health-related quality of life (HRQoL), which significantly influences daily life. Compared with patients with other chronic diseases, the life quality of patients with HF is significantly reduced, which deserves more clinical attention (3, 4). In addition, improving life quality and maximizing function in daily life are increasingly recognized as one of the key targets of HF treatment. Therefore, we need to pay attention to the potential impact of drugs on life quality.

Sacubitril/valsartan as an angiotensin receptor-neprilysin inhibitor (ARNI) widely used in clinical treatment of HF can improve the imbalance between the renin-angiotensin-aldosterone system (RAAS) and natriuretic peptide system (5). The drug not only has significant advantages in the treatment of HF but also has potential benefits across a wide spectrum of cardiovascular disease, including hypertension, secondary prevention after acute myocardial infarction, arrhythmias, and so on (6–8). Some studies reported that sacubitril/valsartan could affect the risk of ventricular tachyarrhythmia in patients of heart failure with reduced ejection fraction (HFrEF) (5, 9). As the research progresses, sacubitril/valsartan has increasingly become a research hotspot in the therapy of cardiovascular disease and may play an important role in the whole process management of cardiovascular event chain in the future.

Previous studies demonstrated that sacubitril/valsartan had good clinical benefits to patients with HFrEF and was superior to angiotensin-converting enzyme inhibitor/angiotensin receptor blocker (ACEI/ARB) in reducing all-cause and cardiovascular mortality, as well as the rate of HF hospitalization (10). As a result of its antifibrotic and antihypertrophic effect, sacubitril/valsartan also has reversal effects on cardiac remodeling in patients with HFrEF (11). At the level of hemodynamics, sacubitril/valsartan can induce the continuous improvement of left ventricular ejection fraction, tricuspid annular plane systolic excursion, and systolic pulmonary atrial pressure, with a reduction in the incidence of cardiac valvular insufficiency (12). In addition, the drug can provide additional renal benefits for patients with HF. Compared with ACEI/ARB, sacubatril/valsartan can induce the preservation of the residual renal function (13). Several other studies supported that sacubitril/valsartan was associated with the reduction of the apnea burden in patients with HFrEF and the improvement of blood glucose control in patients with CHF and diabetes (14, 15). In terms of safety, sacubitril/valsartan has a lower risk of renal impairment and severe hyperkalemia, and does not increase the risk of severe angioedema compared with ACEI/ARB, but the risk of hypotension is slightly higher (16).

Health-related quality of life, as one of the key targets of HF treatment, has less attention. Moreover, different results in previous studies were found. The effect of sacubitril/valsartan on HRQoL is still unclear. This study aimed to conduct a comprehensive quantitative analysis of the available evidence from published RCT to assess the impact of sacubitril/valsartan vs. angiotensin-converting enzyme inhibitor/angiotensin receptor blocker (ACEI/ARB) on the life quality in patients with CHF.



Materials and methods


Search strategy

We conducted a systematic search in PubMed, EMBASE, Cochrane Central Register of Controlled Trials (CENTRAL), and ClinicalTrials.gov for relevant studies from inception through March 2022. The studies were restricted to those reported in English with terms related to HF and life quality, including “heart failure,” “HF,” “heart decompensation,” “heart insufficiency,” “heart incompetence,” “entresto,” “sacubitril/valsartan,” “valsartan/sacubitril,” “sacubitril plus valsartan,” “valsartan plus sacubitril,” “sacubitril and valsartan sodium hydrate drug combination,” “LCZ696,” “angiotensin receptor/neprilysin inhibit*,” “ARNI*,” “neprilysin inhibit*,” “randomized controlled trial,” “RCT,” “controlled clinical trial,” “random*,” “placebo,” “trial,” etc. The detailed search strategies for all databases are presented in Supplementary Table 1. We also tracked references of included studies or related systematic reviews to identify other potentially eligible studies.



Study selection

Identified studies met the following inclusion criteria: (1) patients with CHF; (2) comparing sacubitril/valsartan with ACEI/ARB; (3) reporting data about HRQoL during follow-up; and (4) randomized, placebo-controlled clinical trials or its subgroup analysis. The exclusion criteria are as follows: (1) duplicate reports; (2) studies that did not provide enough data to analyze the primary outcome; and (3) studies of which the full text was not available.



Study outcomes

The primary outcome was HRQoL data assessed by some HRQoL scales during the follow-up. The HRQoL scales are validated tools for assessing the life quality of patients. According to different testing purposes, it can be divided into universal scales and specific scales. The internationally recognized heart failure-specific HRQoL scales include the Kansas City Cardiomyopathy Questionnaire (KCCQ) and the Minnesota Living with Heart Failure Questionnaire (MLHFQ), and the universal scales include Short Form 36 (SF-36) and Nottingham Health Profile (NHP) (17). When several HRQoL scales were reported in the study, we preferred to use the disease-specific scales, which are more sensitive to the change of clinical status and more accurate in reflecting the direction and degree of change (18). For the KCCQ scale, the simplified version of KCCQ-12 has the same validity, reliability, responsiveness, and interpretability as KCCQ-23. When the study reported several KCCQ subscales, we preferred to extract the overall summary score, followed by the clinical summary score and total symptom score (17, 19). When the study reported outcomes at multiple timepoints, we selected the longest period of follow-up for analysis. The secondary outcomes were the minimal important improvement rate of HRQoL and the improvement of 6-min walk distance (6MWD) on the baseline. A 5-point increase or decrease of the KCCQ or MLHFQ score is generally considered to be a minimal but meaningful difference, which can reflect a clinically significant change in HF status. It has been demonstrated to be associated with other clinically important outcomes, such as the risk of death or hospitalization in HF (19).



Data extraction, risk of bias, and quality of evidence assessment

Two reviewers independently conducted literature screening according to the inclusion and exclusion criteria, data extraction, and assessment of bias and quality of evidence. In case of disagreement, we consulted the corresponding author, and if necessary, we contacted the original author to determine the implementation process of the trial and to obtain missing data. We extracted the following data from each included study using a standardized data collection form: first author, publication year, demographic characteristics, number of patients, intervention control treatment, HRQoL outcome characteristics (scales, change from baseline), and follow-up duration. For studies that were reported repeatedly, we extracted the data from the most complete dataset for analysis. The risk of bias of the included studies was assessed using the Cochrane Collaboration Risk of Bias Tool, and the assessment contents included: (1) random sequence generation; (2) allocation concealment; (3) blinding of subjects and researchers; (4) blinding of outcome measurement; (5) incomplete outcome data; (6) selective outcome reporting, and (7) other bias (20). We graded quality of evidence for the primary outcome using the Grading of Recommendations Assessment, Development and Evaluation (GRADE) framework, which contains five downgrading factors: study limitation, inconsistency, indirectness, imprecision, and publication bias (21).



Data synthesis and analysis

We used RevMan5.3 for data analysis. Since different scales were used to assess HRQoL, we presented continuous outcomes as SMD with 95% confidence intervals (CIs). For dichotomous outcomes, data were presented as risk ratio (RR) with 95% confidence intervals (CIs). We used Z-test to calculate whether the pooled effect was statistically significant (p < 0.05). The χ2 test was used to test heterogeneity. If there was no significant heterogeneity among the studies (p ≥ 0.10, I2 < 50%), we used the fixed-effect model. If the heterogeneity among the studies was large (p < 0.10, I2 ≥ 50%), we used the random-effect model, and analyzed the causes of heterogeneity (22). When there was significant heterogeneity, after excluding the errors of data extraction, we considered subgroup analysis if the relevant information of the original study was available, and then combined the results of sensitivity analysis to find the source of heterogeneity. If the reported studies for an outcome was less than 3 or there was unexplained heterogeneity, we conducted a descriptive analysis of the results of individual studies. Publication bias was assessed by using Begg’s test and Egger’s test. P < 0.05 was considered statistically significant.




Results


Study selection and characteristics

A total of 2,886 related studies were retrieved. After excluding duplicates, 1,917 studies remained. After screening the titles and abstracts, 1,664 studies were rejected for relevance. After reviewing the full text, 243 studies were excluded according to the inclusion and exclusion criteria, and 10 trials were finally included in our meta-analysis, involving 10,426 patients with HFrEF and 7,689 patients with heart failure with preserved ejection fraction (HFpEF) (10, 23–31). The study selection process is shown in Figure 1. The basic information of the included studies is shown in Table 1.
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FIGURE 1
Flow diagram of study selection.



TABLE 1    Basic characteristics of included studies.
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Risk of bias assessment

All included studies were randomized, double-blind, placebo-controlled trials. Nine studies reported detailed methods of random sequence generation and allocation concealment. One study only mentioned “random” and did not report how to implement allocation concealment. All included trials had a low risk of blinding, incomplete outcome data, and selective outcome reporting bias, while other biases were not clear. According to the Cochrane Handbook 5.1.0, the overall quality of the studies was high and the risk of bias was low. The results are shown in Figures 2, 3.
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FIGURE 2
Risk of bias summary.
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FIGURE 3
Risk of bias graph.




Meta analysis results


The improvement of health-related quality of life from baseline

Ten studies reported HRQoL data during follow-up. We performed subgroup analysis according to the phenotype of HF (HFrEF and HFpEF), and pooled effect value by random-effect model. The results demonstrated that sacubitril/valsartan group was superior than the control group in improving HRQoL of HFrEF, and the difference was statistically significant (SMD 1.26; 95% CI: 0.14, 2.37; p = 0.03). While in HFpEF, there was no significant difference between the two groups (SMD 0.37; 95% CI: −0.35, 1.09; p = 0.32), see Figure 4.
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FIGURE 4
Meta-analysis forest plot of change in health-related quality of life (HRQoL) score.


The heterogeneity among studies was high in the HErEF subgroup. We conducted sensitivity analysis to explore the source of heterogeneity, after excluding errors of data extraction. When the LIFE trial was excluded, the pooled effect value was still statistically significant. The effect of sacubitril/valsartan on HRQoL was similar with that of the overall analysis, but the heterogeneity among studies was significantly reduced (I2 = 17%, p = 0.30) (Supplementary Figure 1).



The minimal important improvement rate of health-related quality of life

Three trials compared the proportion of patients with an increase of ≥5 points on the KCCQ score of sacubitril/valsartan and ACEI/ARB in HErEF. The results of the heterogeneity test showed that there was statistical heterogeneity among studies (p < 0.10) and the heterogeneity could not be eliminated. Therefore, we performed a descriptive analysis of the results of individual trials without quantitative pooling. All trials showed that the minimal important improvement rate of HRQoL in the sacubitril/valsartan group was higher than that in the control group, including PARADIGM-HF trial (35% vs. 33%, p < 0.05), EVALUATE-HF trial (58% vs. 43%, p < 0.05), and PARALLEL-HF trial (17.3% vs. 13.2%, p < 0.05). Limited by the few studies, the evidence of the effect of sacubitril/valsartan vs. ACEI/ARB on the secondary outcome in HFrEF was not sufficient enough to draw a firm conclusion, but consistent with the direction of the primary outcome.

The other two trials reported this outcome between the two groups in HEpEF. In PARAGON-HF trial, more patients had a minimal important improvement in HRQoL at 8 months with sacubitril/valsartan than with ACEI/ARB (33.0% vs. 29.6%, p < 0.05), while in PARALLAX trial, there was no significant difference between the groups at 6 months (69.2% vs. 65.7%, p > 0.05).



The improvement of 6-minute walk distance from baseline

Two trials compared the change of 6MWD on the baseline of sacubitril/valsartan and ACEI/ARB in HErEF, and both showed negative results. In OUTSTEP-HF trial, the improvement of 6MWD from baseline between the two groups did not show statistical significance at 8 weeks (MD 8.87; 95% CI: −4.06, 21.80). In ACTIVITY-HF trial, there was also no significant difference at 12 weeks (MD 11.79; 95% CI: −7.02, 30.61).

One trial reported the change of 6MWD from baseline in HFpEF. The results showed that no significant difference in 6MWD among patients in HFpEF was observed between the groups at 24 weeks (MD −2.5; 95% CI: −8.5, 3.5).




Sensitivity analysis and publication bias

The sensitivity analyses by excluding single study sequentially showed that when only trials with good homogeneity were pooled (except for LIFE trial), our result was robust (Supplementary Table 2).

Besides, we conducted a publication bias test for the outcome with more than five studies. For the primary outcome, Egger’s test showed a p-value of 0.054, and Begg’s test showed a p-value of 0.764, indicating no significant publication bias.



Quality of evidence assessment

According to the GRADE framework, the quality of evidence that sacubitril/valsartan improved HRQoL scores superior to ACEI/ARB in HFrEF was improved after removing LIFE trial that contributed to heterogeneity between studies. While due to serious imprecision and the possibility of publication bias, the quality of evidence was downgraded to low for sacubitril/valsartan in HEpEF, see Figure 5.
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FIGURE 5
Quality of evidence for changes of HRQoL.





Discussions

This meta-analysis included 10 randomized, double-blind, placebo-controlled trials. The pooled effects demonstrated that the improvement of HRQoL score was greater of sacubitril/valsartan group than that of ACEI/ARB group in HFrEF, while no significant difference was found between the groups in HFpEF. This suggested that compared with ACEI/ARB, sacubitril/valsartan might have more advantages in improving HRQoL in HFrEF. Compared with the primary outcome, there were fewer clinical trials to assess the minimal important improvement rate of HRQoL, but the results from individual studies were consistent with the direction of primary outcome, which further confirmed that sacubitril/valsartan was more beneficial to HRQoL improvement in HFrEF. The exercise capacity of patients with HF was impaired, which had an important impact on daily activities. 6MWD is a commonly used index to assess exercise capacity of patients. The results showed that the impact of sacubitril/valsartan might be similar in improving 6MWD with ACEI/ARB. Heterogeneity analysis suggested that LIFE trial was the main source of heterogeneity. The control drug of the LIFE trial was valsartan, which was different from enalapril in other studies. In addition, the proportion of advanced heart failure in this population was relatively large, and NYHA (New York Heart Association) functional class IV accounted for about 34%, which was much higher than other studies. Therefore, we considered that the heterogeneity might be caused by the difference of the control group and NYHA functional class.

Chronic heart failure is a progressive disease that developed from abnormalities in the structure or function of the heart. The heart cannot supply enough blood to meet the metabolic needs of the body, which leads to the symptom burden such as dyspnea and fatigue. The progressive nature of HF and its symptom burden affects the quality of life in patients with HF, no matter in the physical or psychosocial aspects (32). Sacubitril/valsartan is the only ARNI on the market for the treatment of CHF, which can lead to dual inhibition of the RAAS and neprilysin and improve the therapeutic benefits of RAAS inhibitors alone. The drug can block the activation of RAAS, reduce the excitability of sympathetic nerve, relieve vasoconstriction, and reverse cardiac remodeling. Moreover, it can inhibit the activity of neprilysin to increase the levels of various endogenous vasoactive peptides, especially natriuretic peptides, so as to enhance the beneficial effect of RAAS blockade. Natriuretic peptides can promote diuresis, natriuresis, and vasodilation. It can also inhibit myocardial fibrosis and improve myocardial relaxation (33, 34). This meta-analysis suggested that sacubitril/valsartan had a good performance in improving HRQoL in HFrEF. Because the effects of the drug in blocking the activation of RAAS and increasing the sensitivity of natriuretic peptides may be translated into the clinically significant improvements in functional status. Therefore, the clinical symptoms of patients are improved and their exercise capacity is enhanced due to reduced cardiac load and improved cardiac function.

Patients with CHF often had functional limitations and impaired HRQoL. Improving the life quality is as important as prolonging the life. They are both the key targets of therapy in the management of patients with CHF (35). Therefore, it is of good clinical significance to assess the impact of the classic drugs, sacubitril/valsartan, and ACEI/ARB on HRQoL in patients with CHF. A previous study, PARADIGM-HF trial, showed that sacubitril/valsartan was superior to enalapril in improving HRQoL. However, the prospective comparative studies recently published about sacubitril/valsartan vs. ACEI/ARB, such as ACTIVITY-HF trial (1), PARALLEL-HF trial (1), and LIFE trial (1), showing that the differences of HRQoL between the two groups were negative. The results of existing clinical studies were contradictory. In addition, previous reviews had focused on the effect of sacubitril/valsartan on the outcomes of major cardiovascular events in HF, and less attention had been paid to HRQoL (36, 37). One systematic review assessed the impact of all contemporary drugs on HRQoL in HFrEF and included two randomized controlled trials about sacubitril/valsartan vs. enalapril, PARADIGM-HF trial and EVALUATE-HF trial (38). The study supported that sacubitril/valsartan was superior to enalapril, which was consistent with our study. Our study focused on a single drug, sacubitril/valsartan, to assess its impact on HRQoL in patients with CHF, and the number of included trials met the requirements for quantitative pooling, which could answer whether the life quality of patients with CHF could benefit from sacubitril/valsartan.

Our study was the first quantitative review of the impact of sacubitril/valsartan on HRQoL in patients with CHF from the perspective of evidence-based medicine. The results complemented the lack of evidence on the effect of sacubitril/valsartan in the treatment of CHF, clarified its beneficial effect on HRQoL in HFrEF, and provided more information for the clinical application of sacubitril/valsartan.

However, several potential limitations should be considered in our meta-analysis. First, there were some differences in follow-up duration among studies, which might influence our comparison to a certain extent. Nonetheless, the results of the pooled effect showed good consistency. Second, there were certain limitations in the selection of outcomes, which were mainly influenced by the reporting of the outcomes in studies. Third, we found significant heterogeneity among studies on some outcomes, which might result from the large differences in respect to control drugs, average dose, number of patients at different dose levels, and NYHA functional class among studies. Finally, although some studies reported that different population characteristics could have impacts on the treatment outcome with sacubitril/valsartan, such as the age and etiology differences, we did not conduct subgroup analysis (39, 40). Because there was lack of data concerning sacubitril/valsartan therapy with respect to different ages, etiologies of HF, NYHA functional classes, control drugs, duration of follow-up, etc.



Conclusion

Sacubitril/valsartan was beneficial to improve HRQoL outcomes in patients with HFrEF with high-quality evidence. Compared with ACEI/ARB, sacubitril/valsartan was more effective. While in patients with HFpEF, this improvement was similar between the two classes of drugs. The effect of sacubitril/valsartan vs. ACEI/ARB on 6MWD was inconclusive. However, all included studies were not designed to show the impact of sacubitril/valsartan on HRQoL, but to use HRQoL as a secondary outcome or exploratory endpoint. Moreover, considering the limitations of our study, further trials are still needed to assess the effect of sacubitril/valsartan on HRQoL in patients with CHF to improve the evidence intensity.
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PARADIGM 2014 HEFrEF 4209 4233 3330/879  3280/953 63.78 £ 11.52 63.82 £11.25 Sacubitril-valsartan Enalapril (Target dose, 70.4/24.0/0.7 29.5 32w KCCQ CSS
(Target dose, 200 mg 10 mg twice daily)
wice daily)
EVALUATE-HF 2019 HFrEF 231 233 170/61 185/48 67.8£9.8 66.7 + 8.5 Sacubitril-valsartan Enalapril (Target dose, ~ 67.5/21.6/0.0 335 12w KCCQ 0SS
(Target dose, 200 mg 10 mg twice daily)
wice daily)
AWAKE-HF 2021 HFrEF 70 70 52/18 56/14 62.3 £ 8.8 642 +11.6 Sacubitril-valsartan Enalapril (Target dose, ~ 90.0/10.0/0.0 30.9 8w KCCQ 0SS
(Target dose, 200 mg 10 mg twice daily)
wice daily)
PARALLEL-HF 2021 HFrEF 112 113 96/16 96/17 69.0£9.7 66.7 +10.9 Sacubitril-valsartan Enalapril (Target dose, 92.0/4.5/0.0 28.1 24w KCCQ CSS
(Target dose, 200 mg 10 mg twice daily)
wice daily)
OUTSTEP-HF 2021 HFrEF 309 310 238/71 249/61 67.16 £ 11.04 66.62 £ 10.45 Sacubitril-valsartan Enalapril (Target dose, 52.2/47.2/0.7 NA 12w SF-36 physical
(Target dose, 200 mg 10 mg twice daily) function
wice daily) subscale
ACTIVITY-HF 2021 HFrEF 103 98 86/17 77/21 66.1 £+ 10.8 67.6 +10.0 Sacubitril-valsartan Enalapril (Target dose, 0.5/99.5/0.0 319 12w KCCQ 0SS
(Target dose, 200 mg 10 mg twice daily)
wice daily)
LIFE-HF 2022 HEFrEF 167 168 120/47 125/43 60.2 + 134 58.3+13.1 Sacubitril - Valsartan (Target dose, ~ 22.4/40.9/34.0 204 24w KCCQ OSS
valsartan(Target dose, 160 mg twice daily)
200 mg twice daily)
PARAGON 2019 HFpEF 2419 2403 1241/1178 1238/1165 72,7+ 83 72.8 £ 8.5 Sacubitril-valsartan ~ Valsartan (Target dose, ~ 77.3/19.4/0.4 57.6 32w KCCQ CSS
(Target dose, 200 mg 160 mg twice daily)
twice daily)
PARAMOUNT 2012 HFpEF 152 149 64/88 67/82 70.9 £ 9.38 71.2 £8.94 Sacubitril-valsartan ~ Valsartan (Target dose, ~ 79.4/19.9/0.0 58 36w KCCQ 0SS
(Target dose, 200 mg 160 mg twice daily)
twice daily)
PARALLAX 2021 HFpEF 1281 1285 638/643 627/658 729+ 84 724 +£8.6 Sacubitril-valsartan Individualized medical 67.6/31.8/0.3 56.3 24w KCCQ CSS
(Target dose, 200 mg therapy (1)Valsartan
twice daily) (Target dose, 160 mg
twice daily);
(2)Enalapril (Target

dose, 10 mg twice daily)

HE, heart failure; ARNI, angiotensin receptor-neprilysin inhibitor; LVEEF, left ventricular ejection fraction; NYHA, New York Heart Association; HRQoL, health-related quality of life; HFrEF, heart failure with reduced ejection fraction; HFpEF, heart
failure with preserved ejection fraction; KCCQ, Kansas City Cardiomyopathy Questionnaire; OSS, overall summary score; CSS, clinical summary score; NA, data not available; SF-36, Short Form 36.
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Assumed risk Corresponding risk

ACEVARB  Sacubitrilivalsartan
Change of HRQOL from baseline The mean change of hrgol from baseline - hfref in the 10091 Q@G@ SMD 1.6 (0.71t0 2.5)
- HFrEF intervention groups was (6 studies) high
1.6 standard deviations higher
(0.71 to 2.5 higher)

Change of HRQOL from baseline The mean change of hrqol from baseline - hepef in the 7689 SIS TS SMD 0.37 (-0.35 to
- HEpEF intervention groups was (3 studies) low'2 1.09)
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*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed
risk in the comparison group and the relative effect of the intervention (and its 95% Cl).

Cl: Confidence interval;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

' When 95%confidence interval includes no effect and the upper or lower confidence limit crosses the invalid line, we suggest downgrading the qualty of evidence, akhough the total sample size
meets the OIS.

Z Due to the small number of included studies, publication bias may not be excluded.
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