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Prognostic value of the MAGGIC score, H2FPEF score and HFA-PEFF algorithm in patients with exertional dyspnea and the incremental value of exercise echocardiography
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ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Methods: Clinical and biochemical variables, and echocardiographic resting and exercise data from 201 enrollees were retrospectively analyzed. Participants were followed for 48 (24-60) months for HF hospitalization and cardiovascular death.

Results: Seventy-four patients (36.8%) met the study outcome. In sequential Cox analysis, the addition of each of the following: MAGGIC risk score, H2FPEF score, and HFA-PEFF step 2 (including only resting echocardiographic evaluation) and step 3

(including also exercise diastolic data) algorithm to the base model comprising BNP and peak VO2 improved the predictive power for the study endpoint. The Harrel's c-statistic showed a greater predictive ability for the HFA-PEFF step 3 algorithm than each of the other scores (c-index 0.715 vs. 0.637, 0.644 and 0.638 for MAGGIC, H2FPEF and HFA-PEFF step 2, respectively, all p<0.05). No significant differences were found for other between-score comparisons.
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INTRODUCTION

Heart failure with preserved ejection fraction (HFpEF) is one of the major concerns for public healthcare systems due to its rapidly increasing prevalence associated with the ageing of populations and epidemics of obesity, hypertension and diabetes [START_REF] Dunlay | Epidemiology of heart failure with preserved ejection fraction[END_REF]. Clinically, exercise intolerance is a hallmark of this disease entity [START_REF] Nayor | Impaired Exercise Tolerance in Heart Failure With Preserved Ejection Fraction: Quantification of Multiorgan System Reserve Capacity[END_REF]. Despite the apparent improvements in recent years, making a correct diagnosis of HFpEF may be challenging, especially in the absence of overt clinical and biomarker evidence of congestion. In addition, the strategies for improving outcomes in this group are not well-defined. Indeed, better definition of subsets at higher clinical risk may be helpful in adjudicating the intensity of follow-up and optimizing therapies [START_REF] Kosmala | Association of Abnormal Left Ventricular Functional Reserve With Outcome in Heart Failure With Preserved Ejection Fraction[END_REF].

Although many of clinical, biochemical, and echocardiographic derangements have been linked to worse outcome (4-6), effective tools, incorporating concurrently several easily available variables, are sought to improve risk stratification in this condition.

The Meta-Analysis Global Group in Chronic Heart Failure (MAGGIC) risk score, derived from a large database of patients with heart failure (HF) across the spectrum of ejection fraction (EF) was shown to be useful in the prediction of both morbidity and mortality in HFpEF [START_REF] Rich | Meta-Analysis Global Group in Chronic (MAGGIC) Heart Failure Risk Score: Validation of a Simple ACCEPTED MANUSCRIPT / CLEAN COPY Tool for the Prediction of Morbidity and Mortality in Heart Failure With Preserved Ejection Fraction[END_REF]. The H2FPEF score (Heavy, 2 or more 1.

Echocardiography. Standard equipment (Vivid e9, General Electric Medical

Systems, Milwaukee, Wisconsin) with a phased array 2.5-MHz multifrequency transducer was used for echocardiography imaging. Ultrasound data were analyzed offline after being saved in the digital format on a secure server. The peak negative systolic strain value averaged from the 3 strain curves was presented as global longitudinal strain (GLS) and expressed as an absolute value.

Conventional and

All echocardiographic analyses were performed by the observers blinded to patient clinical data.

Cardiopulmonary Exercise Testing and Blood Assays. Symptom-limited exercise testing was performed on a treadmill using a modified Bruce protocol with standard ECG and blood pressure monitoring. Ventilation, oxygen uptake, and carbon dioxide production were monitored continuously, and peak oxygen uptake During a median follow-up of 48 months, 74 patients (36.8%) met the composite endpoint of hospitalization due to HF worsening or cardiovascular death.

The mortality rate was 10.9% (22 patients). The cause of death was cardiac in 13 cases, cerebral stroke in 3 cases, hematologic malignancy, pneumonia, and septic shock -each in 1 case, and in 3 cases the reason remained undetermined. Table 3 shows incidence rates for the study endpoint for the MAGGIC risk score, H2FPEF score and HFA-PEFF algorithm categories separated on the basis of the optimal points in ROC analysis.

Outcome. In unadjusted Cox proportional hazard models, the MAGGIC risk score, H2FPEF score, HFA-PEFF step 2 and step 3 algorithm, as well as BNP, peak VO2, renal function, E/e', e', GLS, LAVI, E/A were significantly associated with the composite of HF hospitalization or cardiovascular death (Table 4). The significance of the associations of the evaluated scores with the study endpoint persisted after adjustment for BNP and peak VO2 (Table 5).

In sequential Cox analysis comprising models from Table 5, the addition of each of the following: MAGGIC risk score, H2FPEF score, and HFA-PEFF step 2 and step 3 algorithm to the base model including BNP and peak VO2 improved the predictive power for the study endpoint (Figure 1). The lower increment in predictive ability demonstrated in this analysis for the HFA-PEFF step 2 score than for the H2FPEF score (chi 2 19.7 vs. 27.8) can be attributable to the fact that the HFA-PEFF algorithm includes natriuretic peptides in its work-up and scoring system.
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The addition of points from diastolic exercise echocardiography to the score obtained at step 2 of the HFA-PEFF algorithm in all participants (i.e. irrespective of the step 2 score value) did not provide any prognostic benefit over the step 3 score calculated according to the HFA-PEFF algorithm rules (HR 1.42 95% CI 1.25-1.63; c-statistic 0.701).

Comparison Of the Predictive Potential Of Evaluated Scores. Comparisons of

the Harrel's c-statistic showed a greater ability to predict the study endpoint for the HFA-PEFF step 3 algorithm than each of the other analyzed scores (Table 6). No significant differences were found for other between-score comparisons.

Receiver-operating characteristic analysis revealed the highest area under the curve for the HFA-PEFF step 3 algorithm (Figure 2).The optimal cut-off point for the MAGGIC risk score was 17 (sensitivity 51%, specificity 75%), for the H2FPEF score 5 (sensitivity 66%, specificity 61%), for the HFA-PEFF step 2 algorithm 5 (sensitivity 59%, specificity 69%), and for the HFA-PEFF step 3 algorithm 5 (sensitivity 88%, specificity 60%). Patients with the score equal to or above the above-mentioned thresholds had a significantly higher incidence of HF hospitalization or cardiovascular death (Figure 3).

There was a substantial proportion of discordance among the evaluated scores in predicting adverse outcome. Increased clinical risk was concordantly predicted by all 3 scores in 23 patients, by 2 out of 3 scores in 27 patients (the largest degree of concordance between the HFA-PEFF and H2FPEF scores), and in 13 patients by a single score only (Table 7). In only 1 patient, the occurrence of adverse outcome was not predicted by any of the evaluated scores. HFpEF carries a high cardiovascular risk [START_REF] Pfeffer | Heart Failure With Preserved Ejection Fraction In Perspective[END_REF][START_REF] Bhatia | Outcome of heart failure with preserved ejection fraction in a population-based study[END_REF][START_REF] Smith | Outcomes in heart failure patients with preserved ejection fraction: mortality, readmission, and functional decline[END_REF]. In view of the anticipated increase in the number of HFpEF patients by almost 50% by 2030 [START_REF] Benjamin | Heart Disease and Stroke Statistics-2017 Update: A Report From the American Heart Association[END_REF], it is vital to establish improved management for these patients with the efficient identification of individuals at risk as a priority. The clinical practice needs simple tools that ideally could provide both diagnostic and prognostic information.
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The MAGGIC risk score has been validated in HFpEF, showing good discriminatory abilities for the prediction of adverse outcome [START_REF] Rich | Meta-Analysis Global Group in Chronic (MAGGIC) Heart Failure Risk Score: Validation of a Simple ACCEPTED MANUSCRIPT / CLEAN COPY Tool for the Prediction of Morbidity and Mortality in Heart Failure With Preserved Ejection Fraction[END_REF]. However, the MAGGIC risk score reflects only clinical risk factors. The 2 recently proposed models for HFpEF identificationthe H2FPEF and HFA-PEFF scores are based on other components that have prognostic value [START_REF] Pocock | Predicting survival in heart failure: a risk score based on 39 372 patients from 30 studies[END_REF]. The H2FPEF score was modeled using invasive hemodynamic measurements as a frame of reference, whereas the HFA-PEFF strategy was prepared as an Expert Consensus Recommendation. Both include echocardiographic parameters with the imaging characteristic more comprehensive in the HFA-PEFF algorithm (9 echo variables vs. only 2 in H2FPEF).
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Unlike the H2FPEF score, the spectrum of HFA-PEFF components comprises natriuretic peptides and, as an option, LV diastolic response to exercise.

Echocardiography is an essential tool for the diagnosis of LV diastolic dysfunction and HFpEF. This imaging technique is indispensable for the H2FPEF and HFA-PEFF algorithms. While in the former, the role of echocardiography is limited to quantitation of diastolic markers i.e. E/e' and TRV, in the latter, a more multifaceted set of parameters describing HFpEF-related myocardial impairment is assessed, specifically E/e', TRV, e', GLS, LV mass, wall thicknesses, and left atrial volume. LV filling pressure response to exercisea part of step 3 of the HFA-PEFF algorithm is evaluated based on echocardiographic measurements of E/e' and TRV at peak stress.

The ability of H2FPEF score to provide predictive information was recently demonstrated in HFpEF [START_REF] Sueta | H2FPEF Score as a Prognostic Value in HFpEF Patients[END_REF][START_REF] Ludwig | Prognostic value of the H2FPEF score in patients undergoing transcatheter aortic valve implantation[END_REF][START_REF] Takahari | H2FPEF score for the prediction of exercise intolerance and abnormal hemodynamics in Japanese -Evaluation by exercise stress echocardiography combined with cardiopulmonary exercise testing[END_REF] and asymptomatic populations with risk factors [START_REF] Suzuki | H2FPEF score for predicting future heart failure in stable outpatients with cardiovascular risk factors[END_REF]. However, these data have not been compared with other risk stratification approaches. The only comparison between the H2FPEF and HFA-PEFF scores showed an equivalent predictive value in patients with unexplained dyspnea [START_REF] Selvaraj | Application of Diagnostic Algorithms for Heart Failure With Preserved Ejection Fraction to the Community[END_REF]. It should be emphasized that the calculation of HFA-PEFF score in this study was limited to the evaluation at rest (step 2). The current investigations demonstrated that in the population with exercise intolerance meeting the former HFpEF criteria, the MAGGIC, H2FPEF and HFA-PEFF step 2 scores exhibited comparable prognostic utility. However, there was considerable discordant risk classification, which argues against the interchangeable use of these algorithms. This is in line with previous studies reporting diagnostic and prognostic discrepancies between the two scores [START_REF] Selvaraj | Application of Diagnostic Algorithms for Heart Failure With Preserved Ejection Fraction to the Community[END_REF][START_REF] Sanders-Van Wijk | The HFA-PEFF and H[END_REF]. The most important finding of our analysis is that the inclusion ACCEPTED MANUSCRIPT / CLEAN COPY of assessment under an exercise load (the HFA-PEFF step 3) afforded a significant improvement of risk stratification compared to each of the resting models. The HFA-PEFF algorithm extended by E/e' ratio at exercise with an accepted threshold of 5

points was characterized by high sensitivity but poorer specificity (88% and 60%, respectively) in predicting adverse outcome. The optimal point for the H2FPEF model obtained from ROC analysis was below the diagnostic threshold for this score (5 vs. 6 points), which is consistent with the previous report that the diagnostic and prognostic values of predefined criteria may differ [START_REF] Selvaraj | Application of Diagnostic Algorithms for Heart Failure With Preserved Ejection Fraction to the Community[END_REF]. Multivariable modelling with adjustment for the commonly recognized risk predictors -BNP and peak VO2, revealing the independent and incremental value of the assessed algorithms, supports the usefulness of the H2FPEF and HFA-PEFF scores for prognostic purposes.

Limited left and right ventricular functional reserve is an important component of the pathophysiology of effort intolerance in HFpEF [START_REF] Kosmala | Association of Abnormal Left Ventricular Functional Reserve With Outcome in Heart Failure With Preserved Ejection Fraction[END_REF][START_REF] Borlaug | Abnormal right ventricularpulmonary artery coupling with exercise in heart failure with preserved ejection fraction[END_REF]. Accordingly, the identification of abnormal cardiac responses to exercise expands the characterization of patients, especially those with less advanced disease, and improves the completeness of clinical profile defined at rest. Exercise-induced worsening of LV diastolic filling is a major cardiac contributor to reduced functional capacity in HFpEF [START_REF] Kosmala | Association of Active and Passive Components of LV Diastolic Filling With Exercise Intolerance in Heart Failure With Preserved Ejection Fraction: Mechanistic Insights From Spironolactone Response[END_REF]. Pathophysiologically, it is linked with increased LV chamber stiffness [START_REF] Silbiger | Pathophysiology and Echocardiographic Diagnosis of Left Ventricular Diastolic Dysfunction[END_REF][START_REF] Westermann | Role of left ventricular stiffness in heart failure with normal ejection fraction[END_REF]. Despite the absence of robust evidence supporting the use of E/e' ratio to approximate LV filling pressure during exercise [START_REF] Sharifov | 6MWT, 6 minute walk test; ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BMI, body mass index; COPD, chronic obstructive pulmonary disease; CPET, cardiopulmonary exercise test; E, early mitral inflow; e', early diastolic mitral annular velocity; NYHA[END_REF], an excessive stressinduced increase in this parameter reflects an abnormal LV diastolic reserve. The prognostic relevance of E/e' ratio response to exercise in dyspneic patients suggests that diminished LV diastolic reserve might be a more important and specific marker ACCEPTED MANUSCRIPT / CLEAN COPY than abnormalities of myocardial performance at rest, and indirectly explains the prognostic superiority of the HFA PEFF step 3 algorithm including assessment under stress conditions over the scores based exclusively on the resting evaluation.

If exercise echocardiography cannot be performed, the H2FPEF score might be considered the preferred tool for predicting patient outcome due to its simplicity and high quality as indicated by the low AIC value. However, the limitations of the H2FPEF score are that this algorithm does not include BNPa key marker in heart failure, and the E/e' cutoff is set very low, worsening diagnostic specificity.

Implications. The diagnostic algorithms initially dedicated to HFpEF diagnosis have the potential to identify patients with an increased likelihood of adverse outcomes, which reinforces the utility of these models as clinical tools. Our finding that the addition of exercise echocardiography to diagnostic procedures in patients with exertional dyspnea improves the prognostic evaluation further supports the need for a wider inclusion of stress testing to the recommendations. Caption: Categories separated on the basis of the optimal points in ROC analysis. 

Prognostic
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  Tissue Doppler Imaging. Cardiac dimensions and wall thicknesses were measured according to recommendations of the American Society of Echocardiography and the European Association of Cardiovascular Imaging (16). LV volumes and ejection fraction were assessed by the biplane Simpson, whereas LA volumes by the area-length method. LV inflow parameters including peak early (E) and late diastolic flow velocity (A) and deceleration time of early diastolic flow wave (DT) were evaluated from the apical 4-chamber view by pulsed-wave Doppler with the sample volume placed between the tips of the mitral leaflets. Pulsed-wave ACCEPTED MANUSCRIPT / CLEAN COPY tissue Doppler was used to evaluate peak early diastolic tissue velocity (e') at the septal and lateral aspects of the mitral annulus. The E/e' ratio was calculated by dividing the mitral inflow early diastolic velocity by the average e' velocity from both parts of the mitral annulus. Pulmonary artery systolic pressure was assessed only at rest and was calculated as (4 x peak tricuspid regurgitation velocity) + right atrial pressure estimated from the inferior vena cava diameter and its collapsibility with inspiration. Imaging data for this assessment were available in 148 patients. Speckle Tracking Imaging. LV longitudinal deformation was evaluated by semiautomated 2D speckle tracking using Echopac PC version 113 (GE Healthcare, Horten, Norway) in the three apical views at a temporal resolution of 60-90 frames/s.

(

  peak VO2) was computed as the average oxygen consumption during the last 30 seconds of exercise. Exercise capacity was also presented in metabolic equivalents (METs) based on the peak exercise intensity.ACCEPTED MANUSCRIPT / CLEAN COPYEchocardiographic evaluation of E/e' ratio was also performed immediately after termination of exercise to assess LV diastolic response to exertion, and was preceded by the acquisition of two-dimensional imaging loops. In case of overlapping early and late diastolic Doppler waves (E and A and/or e' and a') at high heart rates, the assessment was delayed until separation of these signals. The average time from the completion of exercise to recording the Doppler diastolic indices was 2.44± 0.62 min.Statistical Analysis. Data are presented as mean ± SD for normally distributed variables, as median (interquartile range) for skewed variables (BNP), and as counts and percentages for categorical variables. BNP was log-transformed before being analyzed. The associations of MAGGIC risk score, H2FPEF score and HFA-PEFF step 2 and step 3 algorithms with the study endpoint were evaluated using Cox proportional hazard models adjusted for BNP and peak VO2. A cause-specific competing risk approach was used for the outcome of interest (HF hospitalization or cardiovascular death) and the competing risk of non-cardiovascular death. Relative risks were expressed as hazard ratios with 95% confidence intervals. The incremental value of each of the tested scores for the prediction of outcome was assessed in nested Cox models by the addition of the parameter of interest (i.e., MAGGIC risk score, H2FPEF score, and HFA-PEFF step 2 and step 3 algorithms to a base model including BNP, and peak VO2. The change in overall log-likelihood ratio chi-square was used to evaluate the increase in predictive power after the addition of each of the scores. The generalized R-squared was used to examine the explanatory power of each model. The relative quality of models was estimated by ACCEPTED MANUSCRIPT / CLEAN COPY the Akaike information criterion (AIC). The Harrell's c-statistic was used to evaluate model performance.A receiver operator characteristic (ROC) analysis was used to assess the ability of MAGGIC risk score, H2FPEF score and HFA-PEFF step 2 and step 3 algorithms to predict the study outcome and to determine the discriminatory cutpoints for these variables, defined as the maximum Youden index. The predictive power of MAGGIC risk score, H2FPEF score and HFA-PEFF step 2 and step 3 algorithms was evaluated using the Harrell's c-statistic calculated for each univariable model including a single score, and the bootstrap method with 2000 iterations for each test was used to assess the significance of inter-score differences. Event-free survival curves were estimated using the Kaplan -Meier method, and differences were assessed by the log-rank test. All calculations were carried out using standard statistical software (Statistica version 13, TIBICO Software Inc., Palo Alto, CA, USA), and R software ver.4.0.3 [http://cran.rproject.org/]). The level of statistical significance was set at p value <0.05.RESULTSPatient Characteristics and Events. The studied population was characterized by a predominance of female sex and high frequency of hypertension, diabetes, and obesity or overweight. These characteristics, as well as echocardiographic data are presented in Table2. The average score was 14.8 for the MAGGIC risk score, 4.5 for the H2FPEF score, 4.2 for the HFA-PEFF step 2 algorithm, and 4.6 for the HFA-PEFF step 3 algorithm. Using the predefined diagnostic cutoffs recommended for ACCEPTED MANUSCRIPT / CLEAN COPY the identification of HFpEF, 60 (30%) of enrollees had H2FPEF score ≥6, while 83 (41%) had HFA-PEFF score ≥5 at step 2, and 116 (58%) at step 3.

DISCUSSION

  This study demonstrates that in patients with exertional dyspnea meeting the 2007 ESC criteria of HFpEF, the MAGGIC risk score, H2FPEF score and HFA-PEFF algorithm including only resting echocardiographic evaluation (i.e., limited to the diagnostic work-up step 2) show similar abilities to predict the risk of HF hospitalization or death. The addition of information from diastolic exercise echocardiography (advanced work-up step 3) provides a significant improvement of the prognostic value of HFA-PEFF algorithm. Substantial evidence indicates that

  Assessment of LV functional reserve improves patient pathophysiological characterization and can directly link patient complaints to abnormal cardiac performance under stress, which is particularly important in subjects with insufficient resting imaging data to recognize impaired diastolic filling as a reason behind exertional dyspnea. The prognostic information provided by the H2FPEF and HFA-PEFF scores may translate into more appropriate application of treatments for individuals at heightened risk. The prognostic value of diagnostic scores may be helpful in informing the design of future clinical trials.None of the assessed scores includes right ventricular function parameters. Recent data confirm that right ventricular GLS provides incremental prognostic information ACCEPTED MANUSCRIPT / CLEAN COPY in HFpEF, and it might be worth considering this marker in risk predicting strategies in this entity (29).Limitations. The lack of TRV measurement at exercise, an additional component of step 3 of the HFA-PEFF algorithm, might have affected the prognostic accuracy.Exclusion of patients with atrial fibrillation and myocardial ischemia might limit generalizability of our results. Although atrial fibrillation is included in both the H2FPEF and HFA-PEFF scores, the exclusion of subjects with this arrhythmia might have a different effect on the prognostic abilities of these algorithms. Accordingly, our results only apply to patients in sinus rhythm. Reversal of splanchnic vasoconstriction following exercise termination could have led to changes in LV loading, thus affecting the evaluation of LV diastolic response to exertion. However, this was unavoidable with a study protocol including diastolic assessment in the post-exercise period. The prognostic relevance of exercise testing may be less evident in patients with advanced disease, in whom the extension of the HFA-PEFF algorithm by step 3 to make a diagnosis may not be necessary. Finally, since all participants were Caucasian, extrapolation of this study findings to other ethnicities should be made with caution.Conclusions. In patients with exertional dyspnea and a possible diagnosis of HFpEF according to the 2007 ESC criteria, the H2FPEF score and HFA-PEFF algorithm limited to step 2 provide prognostic value comparable to the MAGGIC risk score. The inclusion of exercise diastolic data is associated with a significant improvement in risk stratification by the HFA-PEFF algorithm. Accordingly, the HFpEF diagnostic scores, especially the HFA-PEFF algorithm with step 3, where ACCEPTED MANUSCRIPT / CLEAN COPY

  table refer to the numbers of patients in the subsets defined by the score threshold values indicating adverse outcome identified as the optimal points in ROC analysis. The boldface script indicates the criteria satisfied in a given subset. In the upper line, concordance was assessed using the HFA-PEFF score calculated on the basis of step 3, whereas in the lower lineusing the HFA-PEFF score calculated on the basis of step 2 of this algorithm. The total number of patients in the group with adverse outcome with the HFA-PEFF step 3 score ≥5 was 65, with the HFA-PEFF step 2 score ≥5 -44, with the H2FPEF score ≥5 -53, and with the MAGGIC score ≥17 -38.

Figure 1 .

 1 Figure 1. Incremental value of MAGGIC risk score, H2FPEF score, and HFA-PEFF step

Figure 2 .

 2 Figure 2. Receiver-Operator Characteristic Curves of MAGGIC risk score, H2FPEF

Figure 3 .

 3 Figure 3. Kaplan-Meier estimates of survival-free of HF hospitalization or cardiovascular

  

Table 1 .

 1 appropriate, might be used for prognostic purposes to assess the likelihood of unfavorable clinical course in this population. Comparison of the components of MAGGIC risk score, H2FPEF score and HFA-PEFF algorithm
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Table 2 .

 2 Baseline demographic, clinical and echocardiographic characteristics of the studied population.

	Values
	(n=201)

LAVI, mL/m 2 33.8±9.7 EF at rest, % 72.4±8.5 GLS at rest, % 18.4±3.2

  

	E at rest, cm/s	76±19
	E/A at rest	0.9±0.4
	DT at rest, ms	240±53
	e' sept at rest, cm/s	5.9±1.3
	e' lat at rest, cm/s	8.0±2.0
	E/e' at rest	11.4±3.5
	PASP at rest, mmHg	28.0±6.9
	LA reservoir strain, %	28.6±8.6
	LA contractile strain, %	14.3±5.2
	E at exercise, cm/s	118±28

Table 3 .

 3 Event rates for the composite endpoint of HF hospitalization or cardiovascular death using MAGGIC risk score, H2FPEF score, and HFA-PEFF step 2 and step 3 algorithm categories.

		MAGGIC	H2FPEF	HFA-PEFF step 2	HFA-PEFF step 3
		score <17	score ≥17	score <5	score ≥5	score <5	score ≥5	score <5	score ≥5
		(n=131)	(n=70)	(n=103)	(n=98)	(n=118)	(n=83)	(n=85)	(n=116)
	Number of events	36	38	25	49	30	44	9	65
	Event rate (95% CI)	67.4	169.3	61.2	140	62.5	159.0	23.7	171.5
	per 1000 person-year	(45.4-89.4)	(115.5-223.1)	(37.2-85.2)	(100.8-179.2)	(40.1-84.9)	(111.3-204.7)	(8.2-39.2)	(129.8-213.2)

Table 4 .

 4 Univariable predictors of HF hospitalization and cardiovascular death in the studied population in Cox proportional hazards analysis.

	HR	95% CI	P value

Table 7 .

 7 Concordance of HF hospitalization or cardiovascular death prediction by the evaluated scores in participants with adverse outcome.

Conflict of interest: none declared. Abbreviations as in Table 2. 
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