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Background: There is scarce information on patients with secondary heart failure diagnosis (sHF). We aimed to compare the characteristics, burden, and outcomes of sHF with those with primary HF diagnosis (pHF).

Methods: Retrospective, observational study on patients ≥18 years with emergency department (ED) visits during 2018 with pHF and sHF in ED or hospital (ICD-10-CM) diagnostic codes. Baseline characteristics, 30-day and 1-year mortality, readmission and re-ED visit rates, and costs were compared between sHF and pHF.

Results: Out of the 797 patients discharged home from the ED, 45.5% had sHF, and these presented lower 1-year hospitalization, re-ED visit rates, and costs. In contrast, out of the 2,286 hospitalized patients, 55% had sHF and 45% pHF. Hospitalized sHF patients had significantly (p < 0.01) greater comorbidity, lower use of recommended HF therapies, longer length of stay (10.8 ± 10.1 vs. 9.7 ± 7.9 days), and higher in-hospital and 1-year mortality (32 vs. 25.8%) with no significant differences in readmission rates and lower 1-year re-ED visit rate. Hospitalized sHF patients had higher total costs (€12,262,422 vs. €9,144,952, p < 0.001), mean cost per patient-year (€9,755 ± 13,395 vs. €8,887 ± 12,059), and average daily cost per patient.

Conclusion: Hospitalized sHF patients have a worse initial prognosis, greater use of healthcare resources, and higher costs.
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INTRODUCTION

Although hospitalizations of patients with heart failure (HF) as the main cause of admission are very frequent, the number of patients who need hospitalization for reasons different from HF but who have HF as a secondary diagnosis is actually higher, accounting for a large proportion of all the patients with HF who are hospitalized (1–4). While hospitalizations with a primary diagnosis or any diagnosis of HF (primary or secondary) have been extensively studied, the information regarding hospitalizations with a secondary diagnosis of HF is scarce (1–3). The study of these patients is important as they are, likely, different and, therefore, differences in clinical outcomes, use of healthcare resources, and costs between them can be expected. This study aims to characterize the burden of secondary HF (sHF), comparing the clinical characteristics, outcomes, utilization of healthcare resources, and economical costs, of these patients with those presenting with primary HF (pHF).



MATERIALS AND METHODS

This is an observational and retrospective cohort study.


Patients

All patients aged 18 years or older who had at least one visit to the adult emergency department (ED) of Hospital Universitario 12 de Octubre, Madrid, Spain, during the calendar year 2018 (January 1–December 31, 2018) were selected, and all patients with HF in any position in the diagnosis code either during the ED stay or hospitalization (there, only when HF was codified as present on admission) were included. New onset HF diagnoses in hospitalized patients, patients with K77 code in the ED database in whom the position of the diagnosis, primary or secondary, could not be defined, and patients with unavailable or inconsistent information were excluded.



Heart Failure Diagnosis

Primary and secondary diagnoses were obtained either from Blecker et al. (1) the ED database (International Classification of Primary Care, 2nd edition, K77 code) or (2) the Admission and Emergency Minimum Basic Datasets (Inclusion criterion: International Classification of Diseases, Tenth Revision, Clinical Modification codes I11.0*, I13.0*, I13.2*, and I50*). Patients with a primary diagnosis of HF formed the pHF group, and those with one other different primary diagnosis but having HF as a non-primary diagnosis formed the sHF group.



Outcomes and Healthcare Resource Use

Information on clinical outcomes and use of healthcare resources was obtained by analysis of the hospital’s patient management information system, which integrates electronic health records and most of the administrative data. Mortality and healthcare resource utilization after discharge were registered during the following year after the ED or hospital discharge through the online Madrid regional population information system (CIBELES) that gives information on vital status and recording (all-cause) mortality at a population level. This database is part of the Madrid regional healthcare service (Servicio Regional de Salud de Madrid, SERMAS) information system.

Emergency department visits were considered as any medical attention in the hospital ED regardless of the time spent and the final disposition. Any visit to the hospital ED for any reason after the index ED visit discharge was computed as a re-ED visit. The length of ED stay was calculated as the date of ED discharge or hospital admission minus ED admission date. Hospital stays were computed as any time in the hospital lasting beyond midnight. Length of hospital stay was calculated as the date of discharge minus the admission date in days. Readmissions were considered as any hospital stay for any reason after discharge from the index hospitalization. Specific cuts were done at 30 and 365 days after index discharge. Outpatient visits were defined as any scheduled medical or nursing consultation; any day-hospital visit or any cardiac rehabilitation visit (classified each as first or subsequent).

The Clinical Outcomes, HEalthcare REsource utilizatioN, and relaTed costs (COHERENT) model were used for the representation of the mortality-healthcare resource utilization composite outcome and for cost calculation (5). In brief, this new system to evaluate complex composite outcomes by graphical models is constructed developing a hierarchical code system with a mutually exclusive list of potentially relevant clinical situations defined as the patient clinical status (alive or dead) and location (i.e., at home, ED, or in hospital), which are computed daily during each defined period.

The trajectory of the cohort is represented in an area graph plotting the percentage of patients in each possible clinical situation represented in a set of stacked colored vertical columns on the Y-axis, each column representing 100% of observed patients and each color representing the percentage of patients in each clinical situation, with each day of follow-up on the X-axis. Time points were assumed to be full days. The number of clinical situation categories shown in the graph can be personalized, from a basic model (at home, in hospital, and dead) to a comprehensive model showing all departments involved. The graph was designed with R Project for Statistical Computing, version 4.0.3 (2017 The R Foundation for Statistical Computing, Vienna, Austria) (6).



Cost Calculation

Data provided by the Accountability Department of Hospital Universitario 12 de Octubre were used for reporting costs for clinical situations (i.e., in hospital, in the ED, and in day-hospital). This method consists of a full cost system in which the cost of each episode is calculated by the addition of all costs imputable to the patient or the episode (housing, diets, drugs, and devices), the unitary costs of each product or activity included in the hospital service catalog (laboratory analysis, diagnostic and therapeutic interventions, operating room times, postoperative recovery unit stays) and all other costs that cannot be directly imputed to the patient or the episode (residual cost), which are transferred to the clinical episode cost through the indirect imputation criteria. Hospital Universitario 12 de Octubre belongs to the Spanish Network of Hospital Costs (RECH is the original Spanish term), an initiative for the dissemination and the study of the set of costs related to hospital activities at the patient level, which was the foundation for calculating the weights and costs of healthcare processes for patients attended in the network of hospitals belonging to the National Health System (7). Thanks to this method, daily estimated and cumulative costs were calculated for episodes of care and for the patient journey, which in this case includes all admission, emergency, and day-hospital episodes that a patient with a medical problem experiences over the observation time (365 days here) of the patients of both cohorts. Other costs, such as total cost distribution and mean cost per episode, were calculated as well. Thus, the burden of each clinical situation in the overall cost is perfectly reflected.



Statistical Analysis

Categorical variables are presented as number (%) and continuous variables and as mean ± SD or median (interquartile range) for normally and non-normally distributed, respectively. The participants’ characteristics were compared by Student’s t-test, the U Mann–Whitney test, analysis of variance, or the Kruskal–Wallis test, when appropriate for continuous variables and by the chi-square test for categorical variables. Survival curves are estimated using the Kaplan–Meier method and compared statistically using the log-rank test. Costs are presented as absolute expenditures (in euros) and percentage of total cost by follow-up time, units of patient care, and mean per patient and day. For all tests, values of p < 0.05 were considered statistically significant.



Ethics

The study complies with the Declaration of Helsinki and was approved by the Hospital Universitario 12 de Octubre Ethics Committee.




RESULTS


Patients and Global Outcomes

Between January 1 and December 31, 2018, there were 192,733 ED visits from 123,187 patients, of which 93,962 (48.8%) visits from 66,551 patients were for medical reasons. A primary or secondary diagnosis of HF was registered in 2,557 (3.8%) patients in the ED. In addition, 723 (1.1%) patients who did not have an HF diagnosis in the ED diagnostic code but were admitted to the hospital and at discharge had an HF diagnosis present on admission were included. In total, 3,280 (4.9%) patients who visited the ED admitted in the hospital had one HF diagnosis. Of the 2,557 patients, 182 (7.1%) patients with an HF diagnosis but in whom it could not be established whether it was a primary or a secondary diagnosis were excluded from this study. From 2,375 valid patients with an HF diagnosis in the ED, 1,563 (65.8%) were hospitalized, 797 (33.6%) were discharged home directly from the ED, and 15 (0.6%) died in the ED (Supplementary Figure 1).

Among the 797 patients discharged home after the index ED visit, mortality rates were 2.5% (n = 20) at 30 days and 18.3% (n = 146) at 1 year. First hospitalization rates were 10.4% (n = 83) at 30 days and 46.2% (n = 369) at 1 year, and recurrent ED visits 22.8% (n = 182) at 30 days and 70.0% (n = 558) at 1 year.

There were 2,286 eligible hospitalized patients, 1,563 with an HF diagnosis in the ED, and 723 with an HF diagnosis as present on admission but not coded in the ED (Supplementary Figure 1). Of these, 203 (8.8%) died in hospital, 222 (9.7%) at 30 days, and 669 (29.3%) at 1 year. The median length of stay was 8 days (6–12). Readmission rates were 13.4% (n = 306) and 45.3% (n = 1036) at 30 days and 365 days, respectively. Rates of 30-day and 1-year re-ED visit were 16.3% (n = 374) and 58.6% (n = 1341), respectively.



Primary vs. Secondary Heart Failure in Patients Discharged Home From the Emergency Department

Of the 797 patients discharged home from the ED, 434 patients (54.5%) presented pHF and 363 (45.5%) sHF. There were no major differences in several baseline characteristics but a greater proportion of patients with sHF presented with comorbidities, atrial fibrillation, chronic obstructive pulmonary disease, and respiratory failure in particular (Supplementary Table 1). The main diagnoses for patients discharged from the ED with sHF are shown in Supplementary Table 2. These were most often heart rhythm disturbances, acute respiratory disease, and infections. The mean length of index ED stay was 1.66 ± 0.67 days in patients with sHF vs. 1.66 ± 0.69 days in patients with pHF (p = 0.882). The 30-day and 1-year mortality rates were 1.8 and 16.6%, respectively, for patients with pHF, and 3.3 and 20.4%, respectively, for patients with sHF (p = 0.27 and 0.20, respectively, for the comparisons between pHF and sHF). There were no significant differences between patients with pHF and sHF in 30-day hospitalization rates (11.8 vs. 8.8%, p = 0.22) and 30-day new ED visits (24.2 vs. 21.2%, p = 0.36) but patients with pHF presented higher 1-year rates of hospitalization (50.9 vs. 40.7%, p = 0.005) and new ED visits (73.9 vs. 65.2%, p < 0.009). The median number of days spent at home after discharge was lower for patients with pHF (345 [314–356 vs. 346 [308–357, p = 0.96]). Patients with sHF had significantly lower (p < 0.001) economical costs: total cost (€2,247,217 vs. €1,416,579), mean cost per patient journey (€3,902.4 ± 6,997.5 vs. €5,177.9 ± 9,537.3), and mean cost per patient per day (€10.69 ± 126.49 vs. €14.18 ± 151.82) (Supplementary Table 3).



Primary vs. Secondary Heart Failure in Hospitalized Patients

Among the 2,286 patients hospitalized, 1,029 (45.0%) were pHF and 1,257 (55.0%) sHF. Of the 723 patients who did not have an HF diagnosis in the ED but had a final diagnosis of HF as present on admission, 134 were pHF and 589 were sHF. Baseline characteristics of hospitalized patients are shown in Table 1. Compared with pHF hospitalizations, hospitalized patients with sHF had a lower predominance of women and greater non-cardiovascular comorbidity, including cancer, respiratory, and renal disease, with no differences in age and risk factors. HF with reduced ejection fraction was more frequent in pHF while the unavailability of left ventricular ejection fraction was more frequent among patients with sHF. The most frequent main diagnoses for hospitalized patients with sHF are shown in Supplementary Table 4. These diagnoses were for the most often infections and acute respiratory diseases. Patients with sHF were admitted less often in the cardiology department (131 [10.4%] vs. 229 [22.2%]; p < 0.001) and more often in any other department: internal medicine (1,054 [83.8%] vs. 779 [75.7%], p < 0.001), general or cardiac intensive care unit (35 [2.8%] vs. 8 [0.7%], p < 0.001), and other departments (37 [2.9%] vs. 13 [1.2%]; p < 0.001). The mean length of index hospital stay was longer for hospitalizations with sHF than for pHF (10.8 ± 10.1 vs. 9.7 ± 7.9 days, p = 0.001). The proportion of patients with sHF who were treated with angiotensin inhibitors, beta-blockers, and mineralocorticoid-receptor antagonists during hospitalization was lower (Table 1). The in-hospital mortality was higher in patients with sHF (10.9 vs. 6.4%, p < 0.001; Figure 1).


TABLE 1. Baseline characteristics in hospitalized patients.
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FIGURE 1. Rates of in-hospital, 30-day and 1-year mortality rates, 30-day and 1-year readmission rates, and 30-day and 1-year new emergency department (ED) visits according to the type of heart failure diagnosis: primary and secondary.


The cumulative time spent in hospital or ED throughout the year was similar in both groups (median days in hospital, 12 [IQR: 6–23] for pHF vs. 13 [IQR: 7–23] for sHF, p = 0.65) and in the ED (median days with ED visit, 2 [IQR: 1–4] for pHF vs. 2 [IQR: 1–3] for sHF, p = 0.44) (Figure 2). However, the median number of days spent at home was lower for patients with sHF (323 [153–346] vs. 329 [257–346] days, p < 0.001), accounting for 88.5 and 90.1% of the time alive out of hospital, respectively (p = 0.02). The 30-days and 1-year mortality rates were higher in patients with hospitalizations with sHF than in those with pHF (12.1 vs. 6.7%, p < 0.001 and 32 vs. 25.8%, p < 0.001; Figures 1, 3), mainly driven by the higher initial mortality. The use of healthcare resources and economical costs are shown in Figure 2 and Table 2. Readmission rates at 30 days were 13.3% (n = 168) for hospitalizations with sHF and 13.4% (n = 138) for pHF (p = 0.99) and at 365 days were 43.6% (n = 548) for hospitalizations with sHF and 47.4% (n = 488) for pHF (p = 0.073). Re-visits to the ED at 30 and 365 days were 15.6% (n = 201) for hospitalizations with sHF and 16.8% (n = 173) for pHF (p = 0.637) and 56.4% (n = 709) for sHF and 61.4% (n = 632) for pHF (p = 0.017), respectively. The total numbers of outpatient visits after the HF hospitalization were 14,396 in sHF patients and 13,004 in pHF patients, with a mean number of outpatient visits throughout the following year of 11.4 ± 11.7 after hospitalizations with sHF and 12.6 ± 11.1 after pHF hospitalizations (p < 0.001).


[image: image]

FIGURE 2. The 30-day (top) and 1-year (down) composite outcomes using the COHERENT model according to the type of heart failure diagnosis: primary (left) and secondary (right). The black area represents mortality. The light green area on the left side of each figure represents the time spent in the first emergency department (ED) visit, the brown area represents the time spent in the first hospitalization, the light blue area in the top right corner represents the time spent at home. The days with one outpatient office visit, the number of days with subsequent ED visits, or the days spent in the hospital during re-hospitalizations are represented by the light yellow, dark green, and light brown areas, respectively. The proportion of time spent in each clinical condition can be compared in the display in the horizontal bars shown below.



[image: image]

FIGURE 3. Survival curves for hospitalized patients according to the type of heart failure diagnosis: primary and secondary.



TABLE 2. Costs per patient journey, clinical status and episode during the first year in hospitalized patients.
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Contrary to the patients discharged home directly from the ED, the total 1-year healthcare-related cost for all patients was higher for sHF compared with pHF (€12,262,422 vs. €9,144,952). Similarly, the mean cost per patient journey during the year (€9,755.30 ± 13,395 vs. €8,887 ± 12,059, p < 0.001), and the average daily cost per patient (€26.73 ± 36.70 vs. €24.34 ± 33.03, p < 0.001) were higher in patients with sHF (Table 2).




DISCUSSION

Our study shows that patients with sHF pose a great burden on the healthcare system, even greater than those with pHF, particularly when these require hospitalization initially. There are more patients with secondary than with primary HF hospitalizations. These patients have greater comorbidity, worse short-term prognosis, use more healthcare resources, and cause higher costs in absolute and relative terms at 1 year.

The prevalence of sHF found in our study is consistent with that reported in Europe, between 57 and 58% (3, 8), but lower than that described in the United States, between 73 and 76% (1, 2, 9, 10). To our knowledge, all published studies in the field are national so no international comparisons vs. pHF on this aspect are available. We speculate that regional differences in the rates of sHF diagnosis may be explained by different cultures in disease coding rather than by true epidemiological differences but this hypothesis needs confirmation.

Patients with hospitalizations with sHF present a greater degree of comorbidity and their clinical profile is different but not substantially different compared with patients with pHF hospitalization. The main reasons for hospitalization in these patients were most often respiratory, either infections or decompensations of prior respiratory disease. Less frequent were acute myocardial infarction, arrhythmias, or stroke. Contrary to what might be expected, these patients are not older (2, 10, 11) and have no major differences in cardiovascular risk factors (10, 11). While HF with reduced ejection fraction was more frequent in patients with pHF, a larger proportion of patients with sHF had unknown left ventricular ejection. Although this may explain, at least in part, the lower use of HF guidelines-recommended therapies in these patients as these are essentially indicated in the former; other reasons, such as not being HF, the main cause of admission may be associated with this difference. In contrast with prior reports (10), our patients with sHF diagnosis after their first ED visit required hospitalization and intensive care admission more often than those with pHF. What was consistent with prior studies is their longer length of stay (10, 11) and their higher in-hospital mortality (10–12). Interestingly, the survival curves show an early divergence and then run roughly in parallel after the first month. Thus, these patients seem to have an acute clinical challenge, probably related to the acute medical cause of hospitalization, causing the early increase in mortality but they do not do far worse after hospital discharge. Actually, their rates of recurrent ED visits or readmission after 30 days are not different (9, 10), and 1-year rates are actually lower than in patients with pHF. Whether this is explained by a different clinical behavior, competing risks, or other reasons remain unknown. The difference in HF-specific therapies would be an unlikely explanation, as the consequences would increase with time. Interestingly, Erez et al. showed, after a follow-up of 10 years, a 12% lower 10-year adjusted mortality risk in patients with sHF hospitalizations compared with pHF hospitalizations (11), for which there is no clear explanation.

The clinical behavior of patients with sHF suggests that special attention should be paid to these patients during the first month, when a worse outcome may be expected. One of the key factors to consider is the risk of undertreatment, as found in our results. Although the reasons for the difference in evidence-based pharmacological therapies between patients with sHF and pHF cannot be assessed given the study design, this finding suggests that there may be a need to create specific programs for patients presenting with or developing HF during hospitalization for other reasons, particularly in units without HF experts, to optimize their medical management and minimize their risk, including multidisciplinary HF teams with HF specialists, nurses or clinical pharmacists or facilitated pathways for direct collaboration with their primary caregivers (i.e., cardiologists, internists, and geriatricians). Afterward, conventional care for HF patients may be sufficient as their prognosis is not worse (if not better), compared with patients with pHF.

Interestingly, we found that while among the patients discharged home from the ED, the mean economic costs (both per journey and per episode) were lower for sHF than for pHF, the opposite was found among hospitalized patients. This is an original finding as to our knowledge; no previous study had analyzed the impact of sHF from the perspective of the disposition following ED. Several studies characterized the economic impact of HF hospitalizations, a few of them addressing the differences between sHF and pHF hospitalizations. Stewart et al. estimated the cost of HF in the UK approximately as 2% of the total cost of the National Health System in the year 2000, with a greater weight of hospitalization with sHF (8). Likewise, in our study, the total cost of hospitalizations with sHF is 34% higher than that of those for pHF. This difference accounts not only for 22.1% of the extra cost explained by the absolute difference in the number of patients with sHF, but also for the higher mean cost of the trajectory of patients with sHF (9.8%), somewhat higher than the average healthcare-related cost per HF found in prior studies in the same environment (13), although with methodological and temporal differences. In absolute terms, the total economical costs calculated for hospitalizations and the use of healthcare in our study were much lower than those published in the United States (10, 14, 15). These differences may be related to a less expensive healthcare system, a greater efficiency of the system, or methodological differences in cost estimation. Considering the mean cost per episode, index hospitalization costs are 19.2% higher for hospitalizations with sHF, readmission costs are 5.3% higher, and day-hospital 35.7% higher, compared with pHF hospitalizations, with no differences in total ED-related costs. These results are in line with those reported by Wang et al. (14) and Ng et al. (10), who found, respectively, a 45 and 40% higher mean hospitalization cost in hospitalizations with sHF. The fact that the care of patients with sHF requires higher health resources in absolute and relative terms is relevant and consistent with the higher comorbidity burden of these patients, in particular with their longer length of hospital stay, although it is possible that other differences in imputed costs, such as for intermediate products or unitary costs, may have played a role. These aspects deserve further research.



LIMITATIONS

This is a single-center study so our findings may not be generalizable, particularly patterns of care that may change by healthcare systems (i.e., rates of discharge home from ED, length of stay, or readmissions). No cause-specific analysis was performed for primary causes of hospitalization or ED visits in sHF cases or for outcomes (mortality readmissions or ED re-visits). Absolute costs cannot be extrapolated to other countries as well. However, the relative differences in mortality and healthcare resource use may parallel those happening elsewhere. Although there are inherent limitations to the use of Minimum Basic Dataset data as in our retrospective study, the use of administrative information has proven to be valid to estimate outcomes in health services, compared with medical records (16, 17).



CONCLUSION

Patients with sHF are a distinct and important group of patients with HF, with worse initial prognosis, greater healthcare resource use, and greater economic cost compared with patients with pHF. These patients have specific features and needs, particularly during the first weeks after ED visit or hospitalization. The reasons for their worse prognosis only in the early phase of the episode suggests a key role of the cause for seeking care but the optimal management of these patients during hospitalization and immediately after needs to be defined. Specific research in improving the management and outcomes of patients with sHF is warranted.
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