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Objective: This study aims to synthesize evidence on the cost-effectiveness of dapagliflozin for heart failure (HF) with all ejection fractions (EF), Including heart failure with reduced ejection fraction (HFrEF), heart failure with mildly reduced ejection fraction (HFmrEF) and heart failure with preserved ejection fraction (HFpEF).Methods: Literature searches were conducted in English-language databases (PubMed, web of science, Embase, Cochrane Library) and Chinese-language databases (CNKI, Wanfang Data, and Chongqing VIP) to identify studies of dapagliflozin for heart failure. The search was current to 3 October 2024.Results: Twenty-eight studies were identified in the systematic review and the overall quality was accepted. Studies were conducted across 15 countries including China, UK, US, Japan, South Korea, Singapore, Thailand, Australia, Egypt, Colombia, Philippines, Qatar, Canadian, German, and Spanish. Cost-effectiveness analyses of dapagliflozin were performed for HFrEF patients in all countries, HFpEF patients in the US and China, HFpEF/HFmrEF patients in the UK, Germany, Spain and China and HF patients in the UK, US, Korea and Thailand. Except for one study in Thailand, all studies showed that dapagliflozin is cost-effective. One study in Korea showed that the cost-effectiveness of dapagliflozin in patients with left ventricular EF (LVEF)≤40% was more pronounced than LVEF >40%. Four studies (two HFrEF and one HFpEF in the US and one HFrEF in China) showed that dapagliflozin was more cost-effective than empagliflozin. In the nine diabetes subgroup analyses, seven results showed that dapagliflozin was more cost-effective for patients with diabetes. The incremental cost-effectiveness ratios (ICER)were most sensitive to the cost of dapagliflozin and cardiovascular mortality in the uncertainty analysis.Conclusion: Dapagliflozin is cost-effective in the treatment of HF with all ejection fractions. The cost-effectiveness of patients with LVEF≤40% (HErEF)was more pronounced than LVEF >40% (HFpEF and HFmrEF). Compared to empagliflozin, dapagliflozin may be more cost-effective.Keywords: dapagliflozin, heart failure, economic evaluation, cost-effectiveness, systematic review
INTRODUCTION
Heart failure is a complex clinical syndrome resulting from abnormal changes in the structure and/or function of the heart caused by various factors, leading to impaired ventricular systolic and/or diastolic function. Heart failure imposes a substantial economic burden on healthcare systems and patients, encompassing both direct medical costs (e.g., medications, hospitalizations) and indirect costs (e.g., productivity loss). The global economic burden attributable to HF has been estimated to be US$108 billion per annum, of which direct costs (e.g., medications and healthcare services) and indirect costs (e.g., loss of productivity caused by morbidity and mortality) accounted for around 60% and 40%, respectively (Cook et al., 2014). Therefore, it is imperative to perform an economic evaluation of HF therapies in order to alleviate its social and economic burden.
Heart failure can be categorized into three basic types based on left ventricular ejection fraction (LVEF): “heart failure with reduced ejection fraction (HFrEF, LVEF≤40%)”, “ heart failure with mildly reduced ejection fraction (HFmrEF, LVEF 41%–49%)”, and “heart failure with preserved ejection fraction (HFpEF, LVEF≥50%)” (Bozkurt et al., 2021; Lam and Solomon, 2021). Studies have shown that sodium-glucose transporter 2 inhibitors (SGLT2 inhibitors) can significantly reduce the composite endpoint risk of cardiovascular death or heart failure hospitalization in HF patients, regardless of LVEF levels (Vaduganathan et al., 2022). In the latest 2023 ESC guidelines for heart failure (Mcdonagh et al., 2024), regarding the recommendations for pharmacological treatment of chronic heart failure, sodium-glucose transporter 2 inhibitors (SGLT2 inhibitors) have emerged as the sole currently recommended medication for the treatment of heart failure with all ejection fractions. As one of the representative drugs of SGLT2 inhibitors, dapagliflozin can exert cardioprotective effects by inhibiting sympathetic nervous system excitation, improving myocardial energy metabolism, promoting urinary sodium excretion, and inhibiting inflammatory reactions (Sarafidis et al., 2021). In addition, dapagliflozin can lower blood pressure, reduce volume load, lower cardiac load, and alleviate HF symptoms in patients (Packer et al., 2020). The DAPA-HF trial found that dapagliflozin can reduce the incidence of cardiovascular death and hospitalization in HFrEF patients (Colombo et al., 2020; McDonagh et al., 2021). The results of the DELIVER study (Solomon et al., 2022) showed that the use of dapagliflozin can significantly reduce the risk of hospitalization for heart failure in HFpEF patients. It can be seen that dapagliflozin has significant therapeutic effects on patients with heart failure, and it is necessary to study its cost-effectiveness. Previous studies conducted systematic reviews on the cost-effectiveness of dapagliflozin in patients with HFrEF (Wu et al., 2022; Mohammadnezhad et al., 2022; Rezapour et al., 2023). However, there has been no systematic review on the cost-effectiveness of dapagliflozin in patients with HFmrEF and HFpEF. Therefore, this study is the first systematic review to summarize the research results on the cost-effectiveness of dapagliflozin in the treatment of heart failure with all ejection fraction, providing valuable reference for clinical and health decision-making.
METHODS
Search strategy
Following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA), we used English databases (PubMed, Web of science, Embase, Cochrane Library) and Chinese databases (CNKI, WanFang Data, and ChongQing VIP) to search articles on cost-effectiveness of dapagliflozin for HF. The literature search was ended on 3 October 2024, and the detail of the search is presented in Supplementary Table S1.
Eligibility criteria
Our eligibility criteria were: 1) Population was patients with HF; 2) Intervention was dapagliflozin, and comparison was not limited; 3) Economic evaluation including cost-effectiveness analyses or cost–benefit analyses or cost-utility analyses or cost-minimization analyses.
Study selection
Two independent investigators screened all retrieved studies for eligibility, with discrepancies resolved through discussion. All researchers resolved any conflicts through discussion. Full texts were selected according to eligibility criteria. Conference proceedings and abstracts were excluded.
Quality assessment
The Consolidated Health Economic Evaluation Reporting Standards (CHEERS) checklist was applied for the quality assessment of studies. The CHEERS checklist contains 28 items. Each item was scored as having met the criteria (“1”), not at all (“0”), or not applicable (NA). Studies were considered as high quality if scores more than 75% of checklist items.
Data extraction and analysis
Data were extracted independently by two reviewers (DXC and CX). Conflict resolution was resolved through discussion with a third reviewer and 2 reviewers. The data extracted from each study includes basic information (author, country, population, intervention, comparison), method and results. We analyzed and compared the basic characteristics, economic evaluation outcomes, uncertainty analysis and subgroup analysis of the studies.
For better comparison and more accurate judgment, all costs and ICERs were converted to US dollars by using the “CCEMG-EPPI-Centre Cost Converter” (Version 1.7).
RESULTS
Database search findings
As shown in Figure 1, 265 studies were retrieved in the primary search, and after removing duplicates, 123 studies remained. Then, 74 studies were removed based on the title and abstract, and 49 studies remained to be reviewed by full text. Finally, 28 economic evaluations remained.
[image: Figure 1]FIGURE 1 | Flowchart of literature search. CNKI: China National Knowledge Infrastructure database; CQVIP: Chongqing VIP database.
Basic characteristics
Table 1 summarizes characteristics of each included study. Among the 28 included studies, 10 were conducted in China (Lu H. et al., 2023; Tang and Sang, 2023; Lin et al., 2023; Jiang et al., 2021; Yao et al., 2020; Liao et al., 2021; Chen et al., 2022; Xu et al., 2023; Xia et al., 2022; Lu D. et al., 2023), 6 in the United States (Nechi et al., 2023; Parizo et al., 2021; Isaza et al., 2021; Nguyen et al., 2023; Bhatt et al., 2024; Rane et al., 2023), 4 in the UK (Booth et al., 2023; Miller et al., 2023; Davis et al., 2024; McEwan et al., 2020), 3 in Germany (Booth et al., 2023; Miller et al., 2023; McEwan et al., 2020), 3 in Spain (Booth et al., 2023; Miller et al., 2023; McEwan et al., 2020), 2 in South Korea (Kim et al., 2024; Liao et al., 2021), 2 in Thailand (Kongmalai et al., 2025; Krittayaphong and Permsuwan, 2021), 2 in Australia (Savira et al., 2021; Liao et al., 2021), 1 in Singapore (Liao et al., 2021), 1 in Japan (Liao et al., 2021), 1 in Qatar (Abushanab et al., 2024), 1 in Canada (Miller et al., 2023), 1 in Egypt (Abdelhamid et al., 2022),1 in Colombia (Gil-Rojas et al., 2022) and 1 in Philippines (Mendoza et al., 2021). Most studies applied a healthcare system perspective (n = 19) (Lu H. et al., 2023; Kim et al., 2024; Abdelhamid et al., 2022; Gil-Rojas et al., 2022; Krittayaphong and Permsuwan, 2021; Tang and Sang, 2023; Miller et al., 2023; Nechi et al., 2023; Savira et al., 2021; Isaza et al., 2021; Nguyen et al., 2023; Abushanab et al., 2024; Jiang et al., 2021; Liao et al., 2021; Bhatt et al., 2024; Rane et al., 2023; Chen et al., 2022; Xu et al., 2023; Lu D. et al., 2023), six studies used a payer perspective (n = 6) (Booth et al., 2023; Parizo et al., 2021; Davis et al., 2024; McEwan et al., 2020; Yao et al., 2020; Xia et al., 2022), one study applied a healthcare provider perspective (Mendoza et al., 2021), one study reported a societal perspective (Kongmalai et al., 2025), and one study used a national insurance perspective (Lin et al., 2023).
TABLE 1 | General characteristics of the included studies.
[image: Table 1]All studies used the Markov model in the decision-making process. Most studies compared dapagliflozin-SoC with SoC (standard of care) alone (n = 20) (Booth et al., 2023; Kim et al., 2024; Abdelhamid et al., 2022; Gil-Rojas et al., 2022; Krittayaphong and Permsuwan, 2021; Mendoza et al., 2021; Tang and Sang, 2023; Miller et al., 2023; Lin et al., 2023; Savira et al., 2021; Parizo et al., 2021; Isaza et al., 2021; Davis et al., 2024; McEwan et al., 2020; Abushanab et al., 2024; Yao et al., 2020; Liao et al., 2021; Bhatt et al., 2024; Chen et al., 2022; Xu et al., 2023). Four studies compared dapagliflozin-SoC and empagliflozin-SoC against SoC alone (Lu H. et al., 2023; Nguyen et al., 2023; Jiang et al., 2021; Xia et al., 2022). Two studies compared dapagliflozin-SoC against empagliflozin-SoC (Nechi et al., 2023; Rane et al., 2023). One study compared dapagliflozin-Soc, canagliflozin-SoC, empagliflozin-SoC against SoC alone (Kongmalai et al., 2025). One study compared dapagliflozin- Soc, sacubitril/valsartan-SoC against empagliflozin-SoC (Lu D. et al., 2023). The time horizon of most of the studies was lifetime (n = 19) (Booth et al., 2023; Kim et al., 2024; Abdelhamid et al., 2022; Kongmalai et al., 2025; Krittayaphong and Permsuwan, 2021; Mendoza et al., 2021; Miller et al., 2023; Nechi et al., 2023; Lin et al., 2023; Savira et al., 2021; Parizo et al., 2021; Isaza et al., 2021; Davis et al., 2024; McEwan et al., 2020; Nguyen et al., 2023; Abushanab et al., 2024; Bhatt et al., 2024; Rane et al., 2023; Chen et al., 2022), three studies were 15 years (Tang and Sang, 2023; Yao et al., 2020; Liao et al., 2021), three studies were 10 years (Jiang et al., 2021; Xu et al., 2023; Xia et al., 2022), one study was 5 years (Gil-Rojas et al., 2022), one study was 20 years (Lu H. et al., 2023), and one study was 30 years (Lu D. et al., 2023). The length of the cycles was 1 month (n = 14) (Booth et al., 2023; Kim et al., 2024; Abdelhamid et al., 2022; Gil-Rojas et al., 2022; Miller et al., 2023; Lin et al., 2023; Parizo et al., 2021; Isaza et al., 2021; Davis et al., 2024; McEwan et al., 2020; Nguyen et al., 2023; Liao et al., 2021; Bhatt et al., 2024; Chen et al., 2022), 3 months (n = 10) (Lu H. et al., 2023; Kongmalai et al., 2025; Krittayaphong and Permsuwan, 2021; Tang and Sang, 2023; Abushanab et al., 2024; Jiang et al., 2021; Yao et al., 2020; Xu et al., 2023; Xia et al., 2022; Lu D. et al., 2023) and 1 year (n = 4) (Mendoza et al., 2021; Nechi et al., 2023; Savira et al., 2021; Rane et al., 2023).
Reporting quality assessment
The CHEERS checklist was used to evaluate the quality of the study, and the results are shown in Table 2. All studies scored above 75 points, so they belong to the category of high-quality research. The following three items from the CHEERS checklist were missing from all studies: health economic analysis plan, approach to engagement with patients and others affected by the study, and effect of engagement with patients and others affected by the study respectively. Two studies did not mention discount rate (Abdelhamid et al., 2022; Xia et al., 2022). Nine studies did not mention characterizing heterogeneity (Lu H. et al., 2023; Kongmalai et al., 2025; Nechi et al., 2023; Lin et al., 2023; Bhatt et al., 2024; Chen et al., 2022; Xu et al., 2023; Xia et al., 2022; Lu D. et al., 2023). Four studies did not mention characterizing uncertainty and effect of uncertainty (Kim et al., 2024; Bhatt et al., 2024; Chen et al., 2022; Xia et al., 2022). One study did not mention study parameters (Lu H. et al., 2023). Eight studies did not mention source of funding (Lu H. et al., 2023; Krittayaphong and Permsuwan, 2021; Lin et al., 2023; Jiang et al., 2021; Rane et al., 2023; Chen et al., 2022; Xu et al., 2023; Xia et al., 2022).
TABLE 2 | Reporting quality of the economic evaluations (as assessed by the CHEERS statement).
[image: Table 2]Cost-effectiveness analysis
The overview of the economic evaluation outcomes is summarized in Table 3.
TABLE 3 | Overview of economic evaluation outcomes of included studies.
[image: Table 3]Eighteen studies provided economic evaluation for HFrEF. The studies were conducted in 15 countries (China, UK, United States, Japan, Korea, Singapore, Thailand, Australia, Egypt, Colombia, Philippines, Qatari, Canadian, German, and Spanish). All the studies indicated that add-on dapagliflozin was cost-effective for HFrEF compared to standard of care alone in these countries. One study (Miller et al., 2023) compared the cost-effectiveness of immediate and delayed 12-month using dapagliflozin in patients with HFrEF from a healthcare perspective in the UK, Canada, Germany, and Spain. The results showed that both immediate use and 12-month delayed use of dapagliflozin were cost-effective, but starting treatment immediately was more cost-effective. In addition, three studies (Nechi et al., 2023; Nguyen et al., 2023; Jiang et al., 2021) (two in the US and one in China) compared cost-effectiveness of dapagliflozin with empagliflozin for treatment of HFrEF. The results all showed that dapagliflozin was more cost-effective than empagliflozin for treatment of HFrEF.
Two studies provided economic evaluation for HFpEF. Both results suggest that dapagliflozin was cost-effective for HFpEF. One study (Lu H. et al., 2023) evaluated the cost-effectiveness of SGLT2 inhibitors (dapagliflozin or empagliflozin) for treatment of HFpEF from the perspective of the Chinese health system. The results showed that dapagliflozin-SoC or empagliflozin-SoC were more cost-effective than SoC alone for treatment of HFpEF. Another study (Rane et al., 2023) compared the cost-effectiveness of dapagliflozin vs. empagliflozin for treatment of HFpEF from the US healthcare system perspective. The results suggested that dapagliflozin-SoC is more cost-effective than empagliflozin-SoC, and its uptake may improve long-term outcomes of HFpEF.
Four studies provided economic evaluation for HFpEF/HFmrEF (LVEF >40%). One study (Booth et al., 2023) was conducted in 3 countries (UK, German, and Spanish). Three studies (Tang and Sang, 2023; Lin et al., 2023; Xia et al., 2022) were conducted in China. All the studies indicated that add-on dapagliflozin was cost effective for HFpEF/HFmrEF compared to standard of care alone in these countries.
Four studies provided economic evaluation for HF (across the entire EF spectrum). Three studies (Kim et al., 2024; Davis et al., 2024; Bhatt et al., 2024) (one in Korea, one in UK, one in US) indicated that add-on dapagliflozin was cost effective for HF across the entire EF spectrum compared to standard of care alone. Among them, the study (Kim et al., 2024) in Korea showed that the cost-effectiveness of patients with left ventricular EF (LVEF)≤40% (ICER: 3476.58 USD/QALY) was more pronounced than LVEF >40% (ICER: 8888.13 USD/QALY). But one study (Kongmalai et al., 2025) in Thailand suggested that it is not cost-effective to add SGLT2i (dapagliflozin, empagliflozin, canagliflozin) to the standard treatment for HF with type 2 diabetes (T2D) patients. The ICERs for dapagliflozin, empagliflozin, canagliflozin and overall SGLT2i were US$6817.45, US$ 51901.65, US$4911.11and US$8990.97 per QALY gained, respectively. Thailand’s willingness-to-pay threshold of US$4564 per QALY gained. To be cost-effective, the costs of dapagliflozin, empagliflozin, canagliflozin and overall SGLT-2i should be reduced by 38.2%, 90.2%,2.3% and 55.6%, respectively.
Subgroup analysis
Nine studies carried out subgroup analysis of diabetes (Gil-Rojas et al., 2022; Krittayaphong and Permsuwan, 2021; Mendoza et al., 2021; Savira et al., 2021; Parizo et al., 2021; Isaza et al., 2021; McEwan et al., 2020; Nguyen et al., 2023; Jiang et al., 2021) and all the research results showed that dapagliflozin was cost-effective for HErEF diabetes patients and non-diabetes patients. Among them, seven studies (Gil-Rojas et al., 2022; Krittayaphong and Permsuwan, 2021; Mendoza et al., 2021; Parizo et al., 2021; Isaza et al., 2021; Nguyen et al., 2023; Jiang et al., 2021) showed that dapagliflozin was more cost-effective for patients with diabetes than for patients without diabetes. The results of the other two studies (Savira et al., 2021; McEwan et al., 2020) are different. One study (Savira et al., 2021) showed that dapagliflozin was more cost-effective for HErEF patients with non-diabetes than for patients with diabetes within a lifetime horizon, but when the time horizon was limited to 2 years, the trend of cost-effectiveness was reversed, and dapagliflozin was more cost-effective for HErEF patients with diabetes than for patients with non-diabetes. The details are shown in Table 4.
TABLE 4 | Subgroup analyses of diabetes status.
[image: Table 4]In addition, one study (Nguyen et al., 2023) conducted a subgroup analysis of chronic kidney disease, and the results showed that dapagliflozin was cost-effective for both HErEF patients with and without chronic kidney disease, with non-chronic kidney disease patients being more cost-effective. One study (Parizo et al., 2021) conducted a subgroup analysis of health impairment caused by heart failure, and the results showed that dapagliflozin was cost-effective for both mild and moderate health impairment patients with HErEF, with mild health impairment patients being more cost-effective.
Uncertainty analysis
One-way sensitivity and probabilistic sensitivity analyses were performed in all studies, and two-way sensitivity analyses were also used in five studies (Parizo et al., 2021; Davis et al., 2024; Nguyen et al., 2023; Yao et al., 2020; Bhatt et al., 2024). Seventeen studies (Booth et al., 2023; Lu H. et al., 2023; Kim et al., 2024; Abdelhamid et al., 2022; Gil-Rojas et al., 2022; Krittayaphong and Permsuwan, 2021; Mendoza et al., 2021; Miller et al., 2023; Nechi et al., 2023; Lin et al., 2023; Isaza et al., 2021; Nguyen et al., 2023; Abushanab et al., 2024; Yao et al., 2020; Liao et al., 2021; Bhatt et al., 2024; Rane et al., 2023) reported that the main factor affecting ICER is the cost of dapagliflozin. Eight studies (Booth et al., 2023; Kim et al., 2024; Abdelhamid et al., 2022; Gil-Rojas et al., 2022; Krittayaphong and Permsuwan, 2021; Mendoza et al., 2021; Miller et al., 2023; Rane et al., 2023) showed that when the cost increases to the upper limit, ICER is still below the WTP threshold. One study showed (Yao et al., 2020) that when the cost increased to the upper limit, ICER was higher than China’s per capita GDP in 2017 ($8573.4), but it is still less than three times the per capita GDP.
Twelve studies (Lu H. et al., 2023; Kongmalai et al., 2025; Tang and Sang, 2023; Lin et al., 2023; Parizo et al., 2021; Nguyen et al., 2023; Abushanab et al., 2024; Jiang et al., 2021; Yao et al., 2020; Liao et al., 2021; Xu et al., 2023; Xia et al., 2022) indicated that cardiovascular mortality is the most important influencing factor of ICER. In one study (Lu H. et al., 2023), dapagliflozin showed satisfactory cost-effectiveness when the corresponding ICER remained below the WTP threshold when the upper limit of cardiovascular mortality was reached. However, another study (Kongmalai et al., 2025) showed that when the upper limit of cardiovascular mortality was reached, dapagliflozin resulted in an increase in QALYs, with an ICERs of US$ 6817.45 per additional QALY, which is above the WTP threshold and is not cost-effective.
Other studies suggested that key drivers of cost-effectiveness also include the duration of dapagliflozin effectiveness (Parizo et al., 2021; Isaza et al., 2021), the interaction of LVEF changes with changes in other characteristics (Davis et al., 2024), the discount rate and the HR (risk ratio) of hospital admission for HF (Chen et al., 2022).
DISCUSSION
This systematic review provides the most extensive synthesis to date on the cost-effectiveness of dapagliflozin for heart failure, encompassing all LVEF subtypes (HFrEF, HFmrEF, and HFpEF). By integrating 28 studies from 15 countries, we address a critical evidence gap left by prior reviews limited to HFrEF populations. Previous studies (Wu et al., 2022; Mohammadnezhad et al., 2022; Rezapour et al., 2023) focused on patients with HFrEF, and this study included HFpEF and HFmrEF. This study also compares the cost-effectiveness of dapagliflozin with empagliflozin. In addition, previous studies (Wu et al., 2022; Mohammadnezhad et al., 2022; Rezapour et al., 2023) were included up to 2021 or 2022, and this study adds 15 articles published in 2023 and 2024.
This study identified 28 economic evaluations of dapagliflozin for the treatment of HF from 15 countries, and the results showed that dapagliflozin for the treatment of HF was cost-effective in most countries. Only one study in Thailand (Kongmalai et al., 2025) showed that dapagliflozin was not cost-effective in patients with T2D-HF. Another study (Krittayaphong and Permsuwan, 2021), also in Thailand, showed that dapagliflozin was cost-effective for HFrEF. In addition, in three studies in the UK (Booth et al., 2023; Miller et al., 2023; McEwan et al., 2020), ICER ($10184.05, $10260.39 per QALY) in two studies in patients with HFrEF were lower than ICER ($12909.35 per QALY) in one study in patients with HFpEF/HFmrEF. In the eight studies in China (Tang and Sang, 2023; Lin et al., 2023; Jiang et al., 2021; Yao et al., 2020; Chen et al., 2022; Xu et al., 2023; Xia et al., 2022; Lu D. et al., 2023), ICER ($6568.81, $4672.43, $2569.76, $6173.24, $5773.83 per QALY) in five HFrEF studies were also significantly lower than ICER ($12580.29, $11255.54, $29983.58 per QALY) in the three HFpEF/HFmrEF studies. Because these studies were conducted separately, we cannot directly conclude that dapagliflozin in patients with HFrEF is more cost-effective than HFpEF/HFmrEF. But a South Korean study (Kim et al., 2024) confirms this with LVEF≤40% (ICER: $3476.58 per QALY) and LVEF >40% (ICER:$8888.13 per QALY). So, we can conclude that the cost-effectiveness of dapagliflozin in patients with LVEF≤40% (HErEF) was more pronounced than LVEF >40% (HFpEF and HFmrEF).
Substantial variability in ICER across countries aligns with prior studies, primarily driven by differences in drug pricing policies, healthcare infrastructure, and national willingness-to-pay thresholds (Mcdonagh et al., 2024; Sarafidis et al., 2021; Packer et al., 2020). In the study of patients with HFrEF, the highest ICER was in the United States (Bhatt et al., 2024), with the ICER of $101423.57 per QALY obtained. The lowest ICER was in China (Chen et al., 2022), with the ICER of $2569.76 per QALY earned. The main reason for the large variance in ICER is the large variance in cost of dapagliflozin in different countries, which due to the differences in healthcare policies, economic and medical levels among different countries. The ICER for Taiwan (Davis et al., 2024), also China, was $14587.48 per QALY. This proves the variance between different regions of the same country. Due to the differences of public health policies and economic level between the two regions in the same country, we should consider the heterogeneity in different regions when we evaluate the cost effectiveness.
One study (Miller et al., 2023) conducted in the UK, Canada, Germany, and Spain compared the cost-effectiveness of immediate and delayed 12-month treatment with dapagliflozin in patients with HFrEF. Results from four countries consistently suggest that both immediate and 12-month delay in initiation of dapagliflozin is cost-effective. However, it is more cost-effective to start dapagliflozin immediately than to delay it for 12 months. The results provide a useful reference for the use of dapagliflozin in clinical practice.
Four studies (Nechi et al., 2023; Nguyen et al., 2023; Rane et al., 2023; Lu D. et al., 2023) (two HFrEF and one HFpEF in the US and one HFrEF in China) conducted cost-effective studies comparing dapagliflozin with empagliflozin, and all showed that dapagliflozin was more cost-effective than empagliflozin. However, the results are not absolute, and the results may vary depending on the influencing factors. As a sensitivity analysis for one of the studies (Nguyen et al., 2023), dapagliflozin-SoC is not cost-effective compared to empagliflozin-SoC if the HR (hazard ratio) for cardiovascular death with dapagliflozin >0.965 or empagliflozin for cardiovascular death <0.768. In addition, the uncertainty analysis showed that the main influencing factor of ICER was the cost of dapagliflozin. Dapagliflozin’s patent for treating heart failure indications expires in 2025, and generic agents are likely to drive price competition, significantly reducing drug costs, making dapagliflozin more cost-effective for heart failure. Similarly, once the patent for empagliflozin expires, the price is expected to decrease as well.
In the diabetes subgroup analyses, results differ on the question of which is more cost-effective for HErEF with diabetes and without diabetes. The results of one of the studies (Savira et al., 2021) showed that non-diabetic patients were more cost-effective over a lifetime time horizon. Because people without diabetes live longer, dapagliflozin prevents more acute hospitalizations. When the time horizon was limited to 2 years, the trend towards cost-effectiveness reversed, and it was more cost-effective for diabetes patients because dapagliflozin provided more benefits to diabetes patients and prevented more acute events. In fact, HErEF patients with diabetes face a higher risk of CV and renal events and have higher healthcare management costs compared to those without diabetes. Therefore, it is difficult to draw conclusions about which is more cost-effective.
There are some limitations to our review. First, although this is the most comprehensive systematic review of the cost-effectiveness of dapagliflozin in HF, the included studies focused on patients with HErEF and fewer studies on patients with HFpEF and HFmrEF. Second, no studies comparing dapagliflozin with other SGLT2 inhibitors (canagliflozin and Sotagliflozin) were identified, and it was not possible to compare the cost-effectiveness of dapagliflozin with other SGLT2 inhibitors. Third, due to inherent limitations of applying quantitative statistical tests to model-based economic evaluations, meta-analysis of study data was not possible, and studies were limited to systematic reviews.
CONCLUSION
We conducted a comprehensive systematic review of the economic evaluation of dapagliflozin for the treatment of heart failure with all ejection fractions. Based on the results of the included studies, dapagliflozin is cost-effective in all studies except for one study in Thailand. The cost-effectiveness of dapagliflozin in patients with LVEF≤40% (HErEF) was more pronounced than LVEF >40% (HFpEF and HFmrEF). Compared to empagliflozin, dapagliflozin may be more cost-effective. The cost of dapagliflozin and cardiovascular mortality were the main influencing factors for ICER, followed by the HR of hospital admission for HF, the discount rate and the interaction of LVEF changes with changes in other characteristics.
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