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We aimed to compare therapies of sacubitril/valsartan + spironolactone (S/V + S) with angiotensin-converting enzyme inhibitors + spironolactone (ACEI + S) on the left-sided cardiac reverse remodeling (L-CRR). The second objective was to analyze the usefulness of GLS and LVEF in response to therapy.


Methods: 78 patients (mean age 63.4 years, 20 females) with symptomatic heart failure with reduced ejection fraction were randomized to groups of equal numbers, i.e., 39 patients, and started on therapy of S/V + S or ACEI + S. Second evaluations were made after 6–8 weeks of therapy.



Results: GLS changed from −7.4% to −9.4% (18% improvement) in both arms equally. More than 50% of patients, initially with very severe systolic dysfunction (GLS > −8%), were reclassified to severe (GLS −8% to −12%). LVEF did not improve in any of the groups. The quality of life measured by MLHFQ and walking distance by 6-MWT increased. Positive correlations between GLS and 6MWT (r = 0.41, p = 0.02) and GLS and MHFLQ (r = 0.42, p = 0.03) were found. The S/V + S subgroup demonstrated improvements in LVEDV (Δ16.7 vs. 4.5 ml), E/e ratio (Δ 2.8 vs. 1.4), and LAVI (Δ 9.4 vs. 8.4 ml/m2) as compared to ACEI + S.



Conclusion: GLS, unlike LVEF, detects early changes in LV systolic function after 6–8 weeks of combined therapy, i.e., SV + S and ACE + S. GLS is more useful than LVEF in assessing early response to treatment. The effect of S/V + S and ACEI + S on LV systolic function was comparable, but the improvement in diastolic function as expressed by E/e’, LAVI, and LVEDV was more pronounced with S/V + S.
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Background

Spironolactone, ACEI, and S/V played a key role in reducing mortality and hospitalizations in patients with heart failure (HF) with reduced ejection fraction (HFrEF) (1–3). The combined therapy of ACEI + MRA or S/V + MRA fully inhibits the renin-angiotensin-aldosterone system (RAAS). They regulate fluid balance and blood pressure, ultimately modifying cardiac preload and afterload and therefore lead to beneficial changes in the structure and function of the heart, called cardiac reverse remodeling (CRR). In addition to beta-blockers, they are considered to be the most powerful drugs that initiate reverse remodeling (4).

Despite the favorable evidence for each of these drugs individually, few studies evaluate the effect of different combinations of RAAS inhibitors on CRR (4, 5). Moreover, the individual effect of either S/V or spironolactone on CRR was usually analyzed after several months, based mainly on changes in left ventricular volumes and ejection fraction (LVEF) (6, 7). Global longitudinal strain (GLS) is a well-established parameter assessing cardiac systolic function (8). A new classification of left ventricular systolic dysfunction based on GLS has been proposed (8). Only a few S/V studies have used GLS to assess CRR during therapy (8, 9).



Aim

We aimed to compare the effects of two combined therapies of agents modifying RAAS, i.e., SV + S and ACEI + S, on L-CRR parameters. The second goal was to assess the usefulness of GLS and LVEF as indicators of CRR after 6–8 weeks of modification of heart failure therapy.



Methods

The study was designed as a prospective, single-center study. The study scheme is presented in Figure 1. Eighty-six patients with symptomatic heart failure with reduced ejection fraction (HFrEF), NYHA class II or III, and a history of heart failure decompensation within the past year, treated optimally according to ESC guidelines, were enrolled in the study (10). The exclusion criteria were: recent myocardial infarction, cardiac resynchronization device implantation, intolerance to angiotensin-converting-enzyme inhibitors/angiotensin receptor blockers (ACEI/ARB), previous use of S/V, symptomatic hypotension, history of angioedema, estimated glomerular filtration rate <30 ml/min/m2, and potassium concentration >5.2 mmol/L. At the recruitment points, all patients were on ACEIs and beta-blockers; none were on ARBs. According to the latest HF guidelines, the basic combination therapy modifying RAAS is still ACEI + MRA. If patients remain symptomatic while taking an ACEI + MRA, the ACEI should be switched to S/V (10). Our study was designed to compare the effectiveness of S/V + S therapy with ACEI + S therapy. Assignment to a given study arm was based on ongoing spironolactone therapy. The patients who had previously received spironolactone were referred to the S/V + S arm and started on S/V at a dose of 24/26 mg BID after a 36-h ACEI washout (10, 11). In the second arm of the study, consisting of patients who were MRA naive, spironolactone was initiated at 25 mg OD and ACEI was continued at the same dose. Spironolactone but not eplerenone was chosen because some data did not show a CRR benefit from eplerenone treatment (11). All individuals underwent a clinical and echocardiographic assessment at baseline and after a 1-month follow-up. The walking distance was measured by a standard 6MWT protocol (12). We used The Minnesota Living with Heart Failure (MLHFQ) to assess the quality of life (13). An echocardiographic examination was performed using a Vivid 9 Digital Ultrasound System (GE Medical Systems, United States). GLS was obtained using the semi-automatic functional imaging (AFI) method, and according to the results, the patients were assigned to the appropriate group of systolic dysfunction: very severe >−8%, severe -(8–12)%, decreased -(12–16)%, border -(16–18)%, normal -(18–20)%, supranormal <−20% (8). Information about the implemented treatment was blinded to the investigator conducting the echocardiographic examination.
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FIGURE 1
Study flow.


The study protocol and informed consent complied with the Helsinki Convention and were approved by the Bioethical Committee of Poznan University of Medical Sciences.


Statistical analysis

The distribution of the majority of continuous data was not normal by the Shapiro-Wilk test. Results are presented as medians with standard deviation (SD). Data were compared by the Wilcoxon test. A p-value <0.05 was considered statistically significant. Spearman's rank correlation coefficient was used to assess the relationship between the variables. Dell Statistica was used for the analysis (Data Analysis Software System; version 13, Dell Inc., 2016).




Results

Eight patients were excluded due to suboptimal echocardiographic imaging. The characteristics of both subgroups, i.e., S/V + S (39 patients) and ACEI + S (39 patients), were comparable, which allowed the creation of a homogeneous group of 78 patients (mean age 63.4 SD 11.5 years, twenty females) for further analysis. The results are presented in Table 1. Fifty patients (64%) had ischemic cardiomyopathy, 57 presented NYHA class II and 21 NYHA class III symptoms. Eighteen patients (23%) had persistent atrial fibrillation (AF), 22 (28%) had stage 3 or above of chronic kidney disease, 35 (44%) had diabetes mellitus, and 8 (10%) had a history of CRT implantation. At the recruitment point, all patients were normotensive and had optimal heart rate. The baseline median NT-pro BNP value was 3,280 pg/ml. Defined daily doses of beta-blockers and loop diuretics at baseline were comparable in both subgroups (S/V + S vs. ACEI + S). All patients at baseline had LVEF ≤40%, and the median LVEF was 31.1% (31% I SV + S, 33% in ACEI + S). Forty-three patients (55%) had very severe left ventricle systolic dysfunction assessed as GLS > −8%, 24 severe as GLS −8 to −12%, and 11 decreased as GLS −16 to −18% (8). The median values of the left cardiac chamber were: LVEDV 174 ml, LVESV 126 ml, and LAVI 59 ml/m2. All the study results are presented in Tables 2, 3. No changes in diuretic therapy or dose increases of beta-blocker were needed in this short-time follow-up. The results were analyzed for two subgroups, i.e., S/V + S and ACEI + S, separately and for the combined group of 78 patients. During the study, renal function did not deteriorate in either the S/V + S group or the ACEI + S group (p = 0.3 for both groups). No reduction in the number of patients with AF was observed in the S/V + S and ACEI + S groups. Of note, no AF episode occurred during the study. After 6–8 weeks of follow-up, a significant reduction in systolic blood pressure was found, but the results were still in the optimal range (127 vs. 123 mmHg). Heart rate decreased significantly from 75 to 71 beats per minute, a trend manifested mostly in the S/V + S group. Functional capacity measured by MLHFQ improved by 7 points, and a walking distance in 6-MWT improved by 66 m. Both groups benefited equally under SV + S and ACE + S therapy. GLS changed from −7.7% to −9.4%, an 18% absolute improvement. Of note, 29 patients, initially classified as having very severe systolic dysfunction (GLS > −8%), had an improvement in GLS and were reclassified to severe systolic dysfunction (GLS −8% to −12%). GLS results are presented in Table 3. The analysis of both arms, SV + S and ACEI + S, showed a similar trend toward improvement in GLS values (p < 0.001). Unlike GLS, LVEF did not change in either the SV + S group or the ACE + S group (p = 0.9 and p = 0.05, respectively). Diastolic parameter E/e’ improved during SV + S therapy (18.4 vs. 15.6, p < 0.001) which was not observed in the ACEI + S arm (16.7 vs. 16.3, p = 0.06). In the SV + S group, 6–8 weeks of therapy was sufficient to reduce the LV and LA volumes, i.e., LVEDV (188 vs. 172 ml, p < 0.001), LAVI (67 vs. 55 ml/m2, p < 0.001). These results were not achieved in the ACEI + S group (LVEDV p = 0.05, LAVI p = 0.06).


TABLE 1 Patients characteristics at baseline (n = 78).
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TABLE 2 Changes in parameters during the study (n = 78).
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TABLE 3 Number of patients whose GLS and LVEF changed during the study.
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Discussion

We have proved that GLS is a sensitive parameter for early assessment of the effects of pharmacological treatment in symptomatic patients with a heart failure with reduced ejection fraction. The 18% absolute improvement in GLS after 6–8 weeks of therapy modification likely results from favorable hemodynamic changes. According to other authors, decreasing serum NT-proBNP levels can be detected as early as after 1 month of S/V therapy (14, 15) and after 4 months of spironolactone therapy (7). Recent studies show that these changes correlate with a reduction in the indexed left atrial volume (LAVI) and E/e’ ratio, reflecting cardiac filling pressures (15). Moreover, a decrease in the heart rate, particularly noticeable in the S/V + S subgroup (median drop −3 per minute), could prolong the diastolic phase and thus improve left ventricular contractility (6). This phenomenon was independent of either beta-blocker or ivabradine dosage escalation. In contrast to previous studies, LVEF did not improve in our study (baseline vs. follow-up: 30.1 vs. 30.5%). However, it should be noted that the observation period in these studies was at least 3 months or longer, and S/V was mostly titrated to recommended dose (6, 14, 16). However, it is not surprising that the following L-CRR parameters improved: LVESV, LVEDV, LVEF, LAVI. Our study focused on how a low dose of S/V or spironolactone affects L-CRR in HFrEF patients. In the real world, in contrast to clinical trials, prescription and up-titration of GMDT remains low mostly due to clinical inertia or complex patients’ characteristics (17, 18). There is paucity of data on how effective S/V or spironolactone are in low, suboptimal doses in patients for whom the dose cannot be increased for various reasons. We hypothesize that the lack of LVEF improvement in our study can be explained by the greater dependency of LVEF on mid-wall circumferential fibers function (19). Thus, to improve the longitudinal and radial strain, a longer treatment time is needed. Further research is warranted to explore this topic. The noticeable improvement in GLS compared to LVEF obtained in a relatively short time after adding a low dose of S/V or spironolactone to the basic therapy convinces us that GLS may be a better tool for monitoring therapy progress.

We observed an improvement in quality of life. MLHFQ scores decreased by an average of −7 points. These results align with the PARADIGM-HF study (1) and are relevant, as quality of life is an important heart failure treatment goal.

The distance in 6-MWT increased by an average of 66 m in both treatment arms, without significant differences between them. According to some authors “minimal important difference” is 35 meters (12). Significant improvement in exercise capacity measured by 6-MWT was appreciable in both groups, i.e., S/V + S and ACEI + S (median difference 72 vs. 38 m, p < 0.001, respectively). Recent studies revealed similar results. In OUTSTEP- HF study, after 12 weeks on S/V, 6MWT improved by 35.09 m, and the benefit is comparable to the enalapril group by 26.11 m (20). In the spironolactone study, improvement in exercise tolerance measured by 6-MWT was dose-dependent, but significant in both low and high doses (21). The 6-MWT is an independent predictor of all-cause mortality in HF; thus, our results may be related to a better prognosis (22). Spironolactone, SV, and enalapril are all RAA modifiers. The mechanisms behind improvements in exercise capacity and quality of life during RAAS inhibitors therapy are a subject of debate. The correlations between GLS and 6MWT (r = 0.41, p = 0.02) and GLS and MHFLQ (r = 0.62, p = 0.03) may advocate influence on systolic function. Other hypotheses include lowering filling pressures and peripheral vasodilation (23). The differences in the results between S/V + S and ACEI + S therapy are worth noting. LVEDV, LAVI, and E/e’ improved significantly in S/V + S arm. Our results are consistent with the outcomes of the EVALUATE-HF study, which showed a significant reduction in LAVI and E/e’ under the S/V, in contrast to enalapril (24). According to recent data, LA function is not only a consequence of increased left ventricular filling pressure but has been proposed as a clinically significant separate entity (25). A new parameter known as left atrial function index (LAFI), which depends on left atrial emptying fraction (LAEF), LVEF, and LAVI, was proposed to assess LA function. The deterioration of LAFI corresponds to the worsening of symptoms of heart failure, deterioration of quality of life and life expectancy in patients with HFrEF (26, 27). Patients with complete L-CRR of both the LA and LV are significantly less likely to experience HF exacerbations or death compared to patients with incomplete remodeling (28). Of note, the change in LAVI was likely not a consequence of arrhythmias because the proportion of patients with atrial fibrillation did not change during the observation period. Thus, we believe S/V + S therapy appears to be more effective in inducing CRR than ACEI + S. Further studies are required to assess these findings.



Conclusion

GLS, unlike LVEF, demonstrated early, modest changes in left ventricular systolic function after 6–8 weeks in both groups of combined RAAS inhibitors therapy, i.e., SV + S and ACE + S. The correlation between GLS and clinical improvement suggests that GLS may be more useful than LVEF in assessing early clinical response to treatment.

The effect of S/V + S and ACEI + S on LV systolic function was comparable, but the improvement in LV diastolic function as assessed by E/e’, LAVI and LVEDV was more pronounced with S/V + S therapy after 6–8 weeks of treatment.

Short-term observation of combined therapies of S/V + S and ACEI + S, did not reveal any particular side effects.



Limitations

The main limitations of our prospective study is a small group of participants derived from single center, and a relatively short-term observation period. Deficit of older patients and the predominance of men, mainly due to ischemic etiology, are also major limitations. Little racial diversity should also be pointed out. Therefore, the results of our study should be applied to the general HFrEF population with caution. Further studies conducted on a larger group of HFrEF patients with multimorbidity's are required.



Data availability statement

The data analyzed in this study is subject to the following licenses/restrictions: The data that support the findings of this study are available on request from the corresponding author. The data are not publicly available due to privacy or ethical restrictions. Requests to access these datasets should be directed to wioletta.sacharczuk@wp.pl.



Ethics statement

The study protocol and informed consent complied with the Helsinki Convention and were approved by the Bioethical Committee of Poznan University of Medical Sciences. The patients/participants provided their written informed consent to participate in this study.



Author contributions

All authors takes responsibility for all aspects of the reliability and freedom from bias of the data presented and their discussed interpretation. All authors contributed to the article and approved the submitted version.



Funding

WS, RD, and AS received a one-time grant from Novartis as a lecturer. The authors declare that Novartis did not take any part (including financial, content-related, or organizational) in the scope of the presented scientific research.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. McMurray JJV, Packer M, Desai AS, Gong J, Lefkowitz MP, Rizkala AR, et al. Angiotensin-neprilysin inhibition versus enalapril in heart failure. N Engl J Med. (2014) 371(11):993–1004. doi: 10.1056/NEJMoa1409077

2. Pitt B, Zannad F, Remme WJ, Cody R, Castaigne A, Perez A, et al. The effect of spironolactone on morbidity and mortality in patients with severe heart failure. N Engl J Med. (1999) 341(10):709–17. doi: 10.1056/NEJM199909023411001

3. Farag ESM, Al-Daydamony MM, Gad MM. What is the association between left ventricular diastolic dysfunction and 6-minute walk test in hypertensive patients? J Am Soc Hypertens. (2017) 11(3):158–64. doi: 10.1016/j.jash.2017.01.004

4. Komajda M, Böhm M, Borer JS, Ford I, Tavazzi L, Pannaux M, et al. Incremental benefit of drug therapies for chronic heart failure with reduced ejection fraction: a network meta-analysis. Eur J Heart Fail. (2018) 20(9):1315–22. doi: 10.1002/ejhf.1234

5. Bao J, Kan R, Chen J, Xuan H, Wang C, Li D, et al. Combination pharmacotherapies for cardiac reverse remodeling in heart failure patients with reduced ejection fraction: a systematic review and network meta-analysis of randomized clinical trials. Pharmacol Res. (2021) 169:105573. doi: 10.1016/j.phrs.2021.105573

6. Januzzi JL, Camacho A, Piña IL, Rocha R, Williamson KM, Maisel AS, et al. Reverse cardiac remodeling and outcome after initiation of sacubitril/valsartan. Circ Heart Fail. (2020) 13(6):e006946. doi: 10.1161/CIRCHEARTFAILURE.119.006946

7. Tsutamoto T, Wada A, Maeda K, Mabuchi N, Hayashi M, Tsutsui T, et al. Effect of spironolactone on plasma brain natriuretic peptide and left ventricular remodeling in patients with congestive heart failure. J Am Coll Cardiol. (2001) 37(5):1228–33. doi: 10.1016/S0735-1097(01)01116-0

8. Potter E, Marwick TH. Assessment of left ventricular function by echocardiography: the case for routinely adding global longitudinal strain to ejection fraction. JACC Cardiovasc Imaging. (2018) 11(2 Pt 1):260–74. doi: 10.1016/j.jcmg.2017.11.017

9. Mazzetti S, Scifo C, Abete R, Margonato D, Chioffi M, Rossi J, et al. Short-term echocardiographic evaluation by global longitudinal strain in patients with heart failure treated with sacubitril/valsartan: sacubitril/valsartan and longitudinal strain in heart failure. ESC Heart Fail. (2020) 7:964–72. doi: 10.1002/ehf2.12656

10. McDonagh TA, Metra M, Adamo M, Gardner RS, Baumbach A, Böhm M, et al. 2021 ESC guidelines for the diagnosis and treatment of acute and chronic heart failure. Eur Heart J. (2021) 42(36):3599–726. doi: 10.1093/eurheartj/ehab368

11. Udelson JE, Feldman AM, Greenberg B, Pitt B, Mukherjee R, Solomon HA, et al. Randomized, double-blind, multicenter, placebo-controlled study evaluating the effect of aldosterone antagonism with eplerenone on ventricular remodeling in patients with mild-to-moderate heart failure and left ventricular systolic dysfunction. Circ Heart Fail. (2010) 3(3):347–53. doi: 10.1161/CIRCHEARTFAILURE.109.906909

12. Täger T, Hanholz W, Cebola R, Fröhlich H, Franke J, Doesch A, et al. Minimal important difference for 6-minute walk test distances among patients with chronic heart failure. Int J Cardiol. (2014) 176(1):94–8. doi: 10.1016/j.ijcard.2014.06.035

13. Rector TS, Cohn JN. Assessment of patient outcome with the minnesota living with heart failure questionnaire: reliability and validity during a randomized, double-blind, placebo-controlled trial of pimobendan. Am Heart J. (1992) 124(4):1017–25. doi: 10.1016/0002-8703(92)90986-6

14. Khan MS, Felker GM, Piña IL, Camacho A, Bapat D, Ibrahim NE, et al.. Reverse cardiac remodeling following initiation of sacubitril/valsartan in patients with heart failure with and without diabetes. JACC Heart Fail. (2021) 9(2):137–45. doi: 10.1016/j.jchf.2020.09.014

15. Januzzi Jr JL, Prescott MF, Butler J, Felker GM, Maisel AS, McCague K, et al. Association of change in N-terminal pro-B-type natriuretic peptide following initiation of sacubitril-valsartan treatment with cardiac structure and function in patients with heart failure with reduced ejection fraction. J Am Med Assoc. (2019) 322(11):1–11. doi: 10.1001/jama.2019.12821

16. Romano G, Vitale G, Ajello L, Agnese V, Bellavia D, Caccamo G, et al. The effects of sacubitril/valsartan on clinical, biochemical and echocardiographic parameters in patients with heart failure with reduced ejection fraction: the “hemodynamic recovery”. J Clin Med. (2019) 8(12):2165. doi: 10.3390/jcm8122165

17. Wachter R, Fonseca AF, Balas B, Kap E, Engelhard J, Schlienger R, et al. Real-world treatment patterns of sacubitril/valsartan: a longitudinal cohort study in Germany. Eur J Heart Fail. (2019) 21(5):588–97. doi: 10.1002/ejhf.1465

18. Giovinazzo S, Carmisciano L, Toma M, Benenati S, Tomasoni D, Sormani MP, et al. Sacubitril/valsartan in real-life European patients with heart failure and reduced ejection fraction: a systematic review and meta-analysis. ESC Heart Fail. (2021) 8(5):3547–56. doi: 10.1002/ehf2.13547

19. Stokke TM, Hasselberg NE, Smedsrud MK, Sarvari SI, Haugaa KH, Smiseth OA, et al. Geometry as a confounder when assessing ventricular systolic function. J Am Coll Cardiol. (2017) 70(8):942–54. doi: 10.1016/j.jacc.2017.06.046

20. Piepoli MF, Hussain RI, Comin-Colet J, Dosantos R, Ferber P, Jaarsma T, et al. OUTSTEP-HF: randomized controlled trial comparing short-term effects of sacubitril/valsartan versus enalapril on daily physical activity in patients with chronic heart failure with reduced ejection fraction. Eur J Heart Fail. (2021) 23(1):127–35. doi: 10.1002/ejhf.2076

21. Tao P, Zhitao T, Jiming L. A retrospective study on the short-term effect of high-dose spironolactone (80 mg/d) on chronic congestive heart failure. Medicine. (2021) 100(5):e23188. doi: 10.1097/MD.0000000000023188

22. Ingle L, Cleland JG, Clark AL. The long-term prognostic significance of 6-minute walk test distance in patients with chronic heart failure. BioMed Res Int. (2014) 2014:505969. doi: 10.1155/2014/505969

23. Hubers SA, Brown NJ. Combined angiotensin receptor antagonism and neprilysin inhibition. Circulation. (2016) 133(11):1115–24. doi: 10.1161/CIRCULATIONAHA.115.018622

24. Desai AS, Solomon SD, Shah AM, Claggett BL, Fang JC, Izzo J, et al. Effect of sacubitril-valsartan vs enalapril on aortic stiffness in patients with heart failure and reduced ejection fraction: a randomized clinical trial. J Am Med Assoc. (2019) 322(11):1077. doi: 10.1001/jama.2019.12843

25. Bisbal F, Baranchuk A, Braunwald E, Bayés de Luna A, Bayés-Genís A. Atrial failure as a clinical entity: JACC review topic of the week. J Am Coll Cardiol. (2020) 75(2):222–32. doi: 10.1016/j.jacc.2019.11.013

26. Sun Y, Song S, Zhang Y, Mo W, Zhang X, Wang N, et al. Effect of angiotensin receptor neprilysin inhibitors on left atrial remodeling and prognosis in heart failure. ESC Heart Fail. (2022) 9(1):667–75. doi: 10.1002/ehf2.13691

27. Sargento L, Vicente Simões A, Longo S, Lousada N, Palma Dos Reis R. Left atrial function index predicts long-term survival in stable outpatients with systolic heart failure. Eur Heart J Cardiovasc Imaging. (2017) 18(2):119–27. doi: 10.1093/ehjci/jew196

28. Mathias A, Moss AJ, McNitt S, Zareba W, Goldenberg I, Solomon SD, et al. Clinical implications of complete left-sided reverse remodeling with cardiac resynchronization therapy: a MADIT-CRT substudy. J Am Coll Cardiol. (2016) 68(12):1268–76. doi: 10.1016/j.jacc.2016.06.051



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Evaluation of early left-sided cardiac reverse remodeling under combined therapy of sacubitril-valsartan and spironolactone compared with angiotensin-converting enzyme inhibitors and spironolactone

		Background



		Aim



		Methods



		Statistical analysis











		Results



		Discussion



		Conclusion



		Limitations



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Cardiovascular Medicine

Evaluation of early left-sided cardiac reverse
remodeling under combined therapy of
sacubitrilvalsartan and spironolactone
compared with angiotensinconverting
enzyme inhibitors and spironolactone





OPS/images/fcvm-10-1103688-g001.jpg
Enrollmentto the study

Incusion criteria: N=86 criteria:
‘Symptomatic (NYHA I-11l) HETEF pts Spironolactone 5/ 24/26mg BID + Myocardal infarction or PCl befor 3 month
Optimal HF medical treatment 25mg QD Cardiac resynchronization therapy befor 6
History of one HF decompensation e after 36-h of month
lastyear ACEI wash-out ACE/ARB intolerance
used before Symptomatic hipotension in history
ACELsS S/V4s : Adoedema i istory
— = B. i ination + Potasium >5.2mmol/l
aut duatopoor N=78 ip'::;:ulll" of the echocardiographic

image quality

Clinical assessment:
+ MLHFQ, HR, 58P, DBP
Laboratory test:

« creatinine, potassium, NT proBNP
Echocardiography:

+ LVEF, GLS, LVEDV, LVESV

* LAV, E/e’

Follow- up after 6-8 weeks
N=78patients

Clinical assessment:
« MLHFQ, HR, S8P, DBP
Laboratory test:

« creatinine, potassium, NT proBNP.
Echocardiography:

*  LVEF, GLS, LVEDV, LVESV

* LAV E/e









OPS/images/fcvm-10-1103688-t003.jpg
LV systolic function No. of patients No. of patients
according to GLS at the baseline at the follow-up
(=%) and LVEF (%)

Severe: GLS—(8-12)
SVis

ACEI+S

Decreased: GLS—(12-16)
SV+s

ACEI+S

Border: GLS—(16-18)
Normal and supranormal:
GLS—<-18
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LVEF > 40%
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ACEI, angiotensin-converting enzyme inhibitors; GLS, global longitudinal strain;
LVEF. left variiricle ainction fraction: LVEF. left venitricls siection fraction,







OPS/images/fcvm-10-1103688-t002.jpg
Parameter Baseline Follow-up Paired

median (SD) | median (SD) differences
Median| p-

SBP (mmHg) 127 (14) 123 (13)

SIV+S 126 (12) 122 (14)

ACEI+S) 127 (16) 126 (12)

DBP (mmHg) 79 (12) 77 (11)

SIV+S 77 (12) 77.9)

ACEL+S, 79 (12) 76 (10)

Heart rate 75 (12) 71 (10)

(bpm.)

SIV+S 75 (13) 70 (10)

ACEL+S, 78 (15) 77 (12)

MHEFLQ (score) 22(9) 16 (7)

SIV+S 29 (10) 16 (8)

ACEL+S§ 23(9) 17 (1)

OMTW (m) 352 (118) 401 (108)

SIV+S 392 (145) 435 (155)

ACEI+S 349 (128) 368 (127)

NTproBNP 3,280 (4,022) 2416 (2,678)

(pg/ml)

SIV+S 3,245 (2413) 2414 (2145)

ACEL+S, 3272 (3.922) 2,397 (2622)

Creatinine 12 (03) 12 (03)

(mgdl)

SIV+S 1.3 (0.4) 12 (0.3)

ACEL+S, 10 (03) 11(03) 01 03

Potassium 45 (0.4) 45 (04) [ 03

(mmol/L)

SIV+S 44 (04) 44 (04) [ 09

ACEL+S, 45 (04) 46 (05) 01 02

LVEF (%) 3L1(53) 315 (54) 09 006

SIV+S 31 (54) 306 (42) 03 09

ACEL+S, 33 (52) 34 (42) 08 005

GLS (%) =7.7 (24) =94 (20) 14 <0.001

SIV+S -85 (16) -106 (23) 23 0001

ACEL+S, -73 (23) -89 (23) 15 <0001

LVEDV (ml) 174 (50) 163 (45) 46 <0.001

SIV+S 188 (51) 172 (46) 42 <0001

ACEL+S, 170 (24) 169 (22) 25 005

LVESV (ml) 126 (44) 117 (24) 36 | <0001

SIV+S 134 (44) 122 (40) 38 0001

ACEI+S 128 (21) 125 (47) 18 003

LAVI (ml/m’) 59 (22) 51 (26) 54 0001

SIV+S 67 (21) 55 (21) 75 <0001

ACEL+S, 55 (12) 53 (9) 18 006

Ele’ 168 (67) 160 (52) 13 <0001

SIV+S 184 (7.0) 156 (59) 28 <0.001

ACEL+S, 167 (40) 163 (3.4) 09 006

ACEI, angiotensin-converting enzyme inhibitors; DBP, diastolic blood pressure;
GLS, global longitudinal strain; LAV, left atrial volume index; LVEDV, left ventricle
end-diastolic volume; LVEF, left ventricle ejection fraction; LVESV, left ventricle
end-systolic volume; MLHFQ, Minnesota Living with Heart Failure Questionnaire;
SD, standard deviation: SBP, systolic blood pressure; S, spironolactone; S/V.
sacubitril/valsartan: 6MWT. 6-minute walk test.
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No. of patients

ACEI+S (SD)

p value SV+S
vs. ACEl+S

Gender

Male (No.)

Female (No.)

11

Mean age (years)

643 (115)

624 (115

Aetiology

Non-ischemic (No.)

15

Ischemic (No.)

24

Diabetes (No.)

16

Chronic kidney disease

Stage >3 (No)

Atrial fibrillation (No.)

NYHA class (No.)

111

-1V

CRT (No)

Treatment daily dose (mg)

Bisoprolol

59 (2.7) od.

5.4 (3.3) od.

Meloprolol

436 (147) od.

448 (123) o.d.

Carvedilol

105 (4.5) bid.

114 (6.7) bid.

Furosemid

444 (213) od.

546 (26.8) o.d.

235 (8.4) od.

25,6 (9.7) od.

Torasemide

25 (0.0) od.

Enalapril

58 (3.4) bid.

Perindopril

44 (1.8) od.

Ramipril

68 (12) od.

Sacubitril/ Valsartan

24/26 bii.d.

ACEI, angiotensin-converting enzyme inhibitors; b.id, twice dai

; CRT, cardiac

resynchronization therapy; GFR, glomerular filtration rate; NYHA, New York Hear
Association Classification; od, once daily; S, spironolactone; SV, sacubitril
velsartan: SO staridard devistion.
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