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Background:

We previously conducted a pilot study that reported the safety of isosorbide dinitrate (ISDN) boluses for elderly emergency patients with acute heart failure syndrome (AHFS).

Aims:

To assess the temporal trend in the rate of elderly patients treated with ISDN, and subsequent outcome difference.

Methods:

This was a single centre study. We compared patients aged over 75 years that attended the ED with a primary diagnosis of acute pulmonary edema (APE) in the year 2007 and in the year 2014. The primary endpoint was the rate of patients that received ISDN boluses in the ED. Secondary endpoints include in-hospital mortality, need for intensive care, and length of stay (LOS).

Results:

We analysed 368 charts, 232 included in 2014 (63%) and 136 in 2007 (37%). The mean age was 85 years (Standard Deviation SD 6) in both groups. There was a significant rise in the rate of patients treated with ISDN in 2014: 97 patients (42%) in 2014 vs 24 patients (18%) in 2007. Between the two periods, we report a similar mortality rate (8% vs 11%, p=0.3), admission in intensive care unit (ICU) (13% vs 17%, p=0.3), and LOS (10 days in both groups.)

Conclusion:

We obtained a significant rise in the rate of elderly patients treated with ISDN boluses for AHF. However, we did not observe any significant improvement in outcomes.

RESUME

Conclusion :

Le taux de patients traités par ISDN a bien augmenté avec le temps, sans que nous n'ayons pu en montrer un impact pronostique.

BACKGROUND:

Acute heart failure syndrome (AHFS) represents 5% of total emergency hospitalizations [START_REF] Dickstein | ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 2008[END_REF], and is reported to be the most common discharge diagnosis from the ED in elderly patients [START_REF] Ezekowitz | Acute heart failure in the emergency department: Short and long-term outcomes of elderly patients with heart failure[END_REF][START_REF] Pang | Patients With Acute Heart Failure in the Emergency Department: Do They All Need to Be Admitted?[END_REF][START_REF] Logeart | Current aspects of the spectrum of acute heart failure syndromes in a real-life setting: the OFICA study[END_REF][START_REF] Collins | Early management of patients with acute heart failure: state of the art and future directions. A consensus document from the society for academic emergency medicine/heart failure society of america acute heart failure working group[END_REF]. Re-hospitalization rates and/or death at 60 days varies between 30 to 50% [START_REF] Dickstein | ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 2008[END_REF]. Acute pulmonary edema (APE) is characterized by the increase of capillary pulmonary pressures and tissue congestion, and its pharmacological therapy usually includes loop diuretics and nitrates. The interest of these treatments lies in their potential to reduce congestion, either through vasodilatation or diuresis, which will subsequently help to decrease systemic vascular resistances and capillary pulmonary pressures. Since pivotal studies by Cotter et al [START_REF] Cotter | Randomised trial of high-dose isosorbide dinitrate plus low-dose furosemide versus high-dose furosemide plus low-dose isosorbide dinitrate in severe pulmonary oedema[END_REF][START_REF] Sharon | Highdose intravenous isosorbide-dinitrate is safer and better than Bi-PAP ventilation combined with conventional treatment for severe pulmonary edema[END_REF], nitrates are recommended for the treatment of APE.

Recommendations from the American Heart Association and the European Society of Cardiology (ESC) included the use of nitrates in their guidelines [START_REF] Yancy | ACCF/AHA Guideline for the Management of Heart Failure: Executive Summary: A Report of the American College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines[END_REF][START_REF] Mcmurray | ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 2012[END_REF], for patients with systolic blood pressure (SBP) above 110 mmHg [START_REF] Mcmurray | ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 2012[END_REF]. Recently, this treatment has been confirmed as first line therapy by the ESC and the European Society of Emergency Medicine [START_REF] Mebazaa | Recommendations on pre-hospital & early hospital management of acute heart failure: a consensus paper from the Heart Failure Association of the European Society of Cardiology, the European Society of Emergency Medicine and the Society of Academic Emergency Medicine[END_REF].

Although recommended by the ESC (Grade IIA), nitrates remain insufficiently prescribed, as described in several studies [START_REF] Collins | International variations in the clinical, diagnostic, and treatment characteristics of emergency department patients with acute heart failure syndromes[END_REF][START_REF] Nieminen | EuroHeart Failure Survey II (EHFS II): a survey on hospitalized acute heart failure patients: description of population[END_REF][START_REF] Maggioni | Are hospitalized or ambulatory patients with heart failure treated in accordance with European Society of Cardiology guidelines? Evidence from 12 440 patients of the ESC Heart Failure Long-Term Registry[END_REF]. The very low rate of elderly patients treated with nitrates was also reported in our previous retrospective study conducted in 2007 [START_REF] Freund | Isosorbide dinitrate bolus for heart failure in elderly emergency patients: a retrospective study[END_REF]. Of note, this study suggested that ISDN as an intravenous bolus was safe in patients aged over 75 years presenting to the ED with APE.

Since the publication of this study, we repeatedly highlighted the need and safety for treating elderly patients that presented with APE in our ED with ISDN boluses. This was done by regular training sessions. The principal objective of this study was therefore to determine the impact of the training sessions on the use of nitrates with emergency physicians, by establishing the rate of patients treated with ISDN in bolus between 2007 and 2014. The secondary objective was to describe the evolution of the patients' status between 2007 and 2014.

METHODS:

This was a single center study. We retrospectively included all patients that presented to our ED with a diagnosis of APE in the year 2007 ("before" cohort, from our previously published cohort [START_REF] Freund | Isosorbide dinitrate bolus for heart failure in elderly emergency patients: a retrospective study[END_REF]) and 2014 ("after" cohort). Our institution is an academic urban 1800-beds hospital, with an ED attendance of approximately 70 000 visits each year. As the study was observational and retrospective, our IRB waived the need for approval (Comité de Protection des Personnes -Paris Ile de France VI).

We followed Kaji et al. recommendations for chart abstractions, including training of the abstractors, explicit definition of the inclusion criteria (ICD10 of APE or AHFS) and endpoint (provision of iv nitrates), definition of variables, standardized abstraction forms, regular meetings with the principal investigators and abstractors or experts, only chart abstractions were performed by two abstractors that were not blind to each other's, and that were aware of the study hypothesis. ( 15)

Selection of participants and outcomes

We included patients aged 75 or greater with cardiogenic APE in the ED with an indication of treatment using nitrates. These patients correspond to the clinical scenarios one and two of practical recommendations for early in-hospital management of patients with AHFS (10): patients with a systolic blood pressure higher than 110 mmHg, signs of pulmonary edema, no sign of shock and no predominantly signs of hypoperfusion. To select these patients, we first electronically retrieved all patients that visited the ED with a primary discharge diagnosis (using International Classification of Disease -CIM10) of "Pulmonary edema" or "Acute heart failure", and an age greater than 74 years. Two abstractors reviewed all chart pertaining to the ED visit of the patient to select patients with a presentation of clinical scenario 1 or 2. Patients with another primary diagnosis and patients with incomplete records were excluded, as were patient with a primary diagnosis of AHF and no APE, patients with hypotension or pulmonary edema from another cause than AHF. We also excluded patients with contra-indication of ISDN (aortic stenosis for example).

Our primary endpoint was the administration of ISDN in bolus in the ED. Secondary endpoints include reception of other treatments within the ED, in hospital mortality, ICU admission and length of hospital stay.

Baseline characteristics, treatment and disposition was collected through our electronic system of medical chart and prescriptions (Urqual, Mc Kesson -San Francisco, CA). Data regarding outcomes were collected in the department or the institution where the patients were admitted or transferred through examination of the medical charts or the administrative system if necessary.

Intervention

After 2007 and the results of our pilot study, we emphasized the need for and safety of ISDN use for elderly patients with APE. We presented the results in a national scientific assembly, and on other faculty courses on emergency and geriatrics.

Every six months, our trainees underwent a 30 min course on APE and its recommended treatment, with particular emphasis on ISDN boluses. Senior emergency physicians repeatedly insisted on this treatment during morning rounds, and our standard of protocols set after 2007 included the use of ISDN in bolus for patients with APE that presented to our institution: all patients with evidence of cardiogenic pulmonary edema should be treated with boluses of 3mg iv ISDN, every 5 min, as long as their systolic blood pressure remains greater than 90-100 mmHg.

Statistical analysis

Continuous variables are expressed as mean (SD) when normally distributed, and as median [interquartile range IQR] when not. Normality was tested with Kolgomorov-Smirnov test. Categorical variables are expressed as number (percentage). We compared mean and median using Student t test and Mann Whitney U test respectively, and percentage with Chi square test or Fisher's exact test when appropriate. The number of patients with missing data are reported for each analyzed category. A sensitivity analysis was pre-specified to include only patients in whom the diagnosis of APE was confirmed during the hospitalization.

To assess the effect of the period, we ran a multivariate logistic regression with prespecified parameters that we found clinically relevant and without missing datas, namely period, age, history of COPD, history of diabetes, history of hypertension chronic use of nitrates, chronic use of diuretics, heart rate on arrival, systolic BP, clinical signs of respiratory distress.

A p level of 0.05 was required to rule out the null hypothesis, and all comparisons were two-tailed. Statistical analysis was carried out with NCSS 2007 software (Statistical solution Ltd, Cork, Ireland).

RESULTS:

In the 2007 cohort, we included 136 patients with APE (for an annual census of 50 497 ED visits). In 2014, 256 files were extracted and 24 patients were excluded In total, 122 patients (33%) received ISDN in bolus in the ED. There was a significant higher rate of patients treated with ISDN boluses in 2014 compared to 2007 (42% vs 18%, p<0.01). In these patients, we reported a higher median prescribed dosage of ISDN: 5 mg [IQR 4-9] versus 3 mg [ . The rate of patients treated with diuretics in the ED was similar in both cohorts: 88% in 2007 vs 83% in 2014 (p=0.20) (median dose: 40 mg, p=0.80) (Table 2). Logistic regression confirmed the effect of the period with an odds ratio of 3.94 (95% CI 2.22 -7.01) as shown in table 3, along with the influence of systolic BP, chronic intake of nitrates, and signs of respiratory distress.

After admission to ED, 92% of patients in 2014 and 90% in 2007 were admitted in the hospital (p=0.5). The median LOS was 10 days in both cohorts (IQ 5-15, p=0.90).

We did not report any significant difference in outcomes, with a similar rate of ICU admission (17% vs 13%, p=0.30) and in-hospital death (11% vs 8%, p=0.50) (Table 4).

After excluding patients in whom the diagnosis of APE had subsequently been excluded during hospitalization (n=27), we found similar results and trends, with a higher rate of ISDN bolus utilization, and no significant changes in outcomes.

Of note, we confirmed our previous results on the safety of ISDN in boluses, with similar rate of hypotension after treatment in both groups: 5 (4%) in the bolus group vs 14 (6%).

DISCUSSION

Our study assessed the prescription of nitrates in an ED between 2007 and 2014, for the treatment of APE in patients aged over 75 years. After our intervention, we report a significant increase in the rate of elderly patients treated with ISDN boluses: 42% vs 18% (p<0.01). Our pilot study published in 2009 ( 14) did not report any hypotension under 90 mmHg in these treated patients, which may have reassured emergency physicians on this prescription. Bertini et al. ( 16) reported an approach seeking to familiarise emergency physicians on the use of nitrates for the pre-hospital care of APE, with the implementation of guidelines including boluses of nitroglycerin (NTG) despite equipoise. The authors reported a subsequent significant increase of patients treated with boluses of NTG (67% vs 34%). Although being part of recommended medical treatments for AHF, nitrates remain underused. Several studies showed insufficient prescription rates. In the ESC Heart Failure Long Term Registry (13), Maggioni et al. reported that only 20% of patients received intravenous nitrates in accordance with European guidelines. Similarly, a monocentric study carried by Mohan et al. in Scotland (17) showed that for 49% of patients with AHF and eligible for treatment with nitrates, only 12% did receive them. Finally, in a Canadian study carried in six EDs, only 29% of AHF patients were found to have received nitrates [START_REF] Richter | Practice patterns and outcomes in patients presenting to the emergency department with acute heart failure[END_REF]. These studies emphasize the need for intervention to improve this ratewhat we report in the present study.

Our two cohorts were not similar in terms of comorbidities. Compared to 2007, elderly patients with APE in 2014 presented more often with COPD, heart failure and dementia. This high rate of comorbidities has been reported recently in the European studies of Maggioni et al. [START_REF] Maggioni | Are hospitalized or ambulatory patients with heart failure treated in accordance with European Society of Cardiology guidelines? Evidence from 12 440 patients of the ESC Heart Failure Long-Term Registry[END_REF] and Zannad et al. [START_REF] Zannad | Clinical profile, contemporary management and one-year mortality in patients with severe acute heart failure syndromes: The EFICA study[END_REF], where similar rates heart failure, ischemic heart disease, and other comorbidities are described. However, the reasons why this has changed from 2007 to 2014 is not clear. It is possible that elderly patients may be more closely followed and hence diagnosed earlier with the above comorbidities. This may occur as a result of more intensive primary care provided to an elderly population. Interestingly, we did not report a subsequent improvement in outcomes, with similar in-hospital mortality (8% and 11%), admission to ICU (13% and 17%) and LOS (10 days in both groups) between 2014 and 2007. These data are in line with reported outcomes from recent European studies on heart failure [START_REF] Logeart | Current aspects of the spectrum of acute heart failure syndromes in a real-life setting: the OFICA study[END_REF][START_REF] Cohen-Solal | A national survey of heart failure in French hospitals[END_REF]. Other studies showed significant differences concerning patients' outcomes treated with nitrates. However, whether the use of ISDN improves outcomes of AHF remains controversial. After pivotal studies by Cotter et al. [START_REF] Cotter | Randomised trial of high-dose isosorbide dinitrate plus low-dose furosemide versus high-dose furosemide plus low-dose isosorbide dinitrate in severe pulmonary oedema[END_REF][START_REF] Sharon | Highdose intravenous isosorbide-dinitrate is safer and better than Bi-PAP ventilation combined with conventional treatment for severe pulmonary edema[END_REF], nitrates treatment was recommended with a Class I recommendation [START_REF] Dickstein | ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 2008[END_REF][START_REF] Nieminen | Executive summary of the guidelines on the diagnosis and treatment of acute heart failure[END_REF]. In 2012, this recommendation was downgraded to Class IIa (9,10) as the scientific basis supporting its utilization seems limited, with very few patients enrolled in randomized controlled trials that evaluate nitrates in AHF [START_REF] Cotter | Randomised trial of high-dose isosorbide dinitrate plus low-dose furosemide versus high-dose furosemide plus low-dose isosorbide dinitrate in severe pulmonary oedema[END_REF][START_REF] Sharon | Highdose intravenous isosorbide-dinitrate is safer and better than Bi-PAP ventilation combined with conventional treatment for severe pulmonary edema[END_REF]. Furthermore, some studies reported an absence of benefit in patients treated with nitrates [START_REF] Herrero-Puente | Influence of intravenous nitrate treatment on early mortality among patients with acute heart failure. NITRO-EAHFE Study[END_REF][START_REF] Ho | Impact of Nitrate Use in the Emergency Department on Mortality in Patients With Acute Heart Failure[END_REF] whereas other reported a significant improvement in terms of mortality and severe outcome after nitrates utilization [START_REF] Bertini | Intravenous nitrates in the prehospital management of acute pulmonary edema[END_REF][START_REF] Mebazaa | Short-term survival by treatment among patients hospitalized with acute heart failure: the global ALARM-HF registry using propensity scoring methods[END_REF]. A systematic review concluded that nitrates prescription is more based on a clinical dogma than high-quality trials and reliable data on a survival benefit are lacking [START_REF] Alexander | Lack of evidence for intravenous vasodilators in ED patients with acute heart failure: a systematic review[END_REF]. Despite the absence of many high quality, generalizable randomized trials, the evidence of benefit of a treatment strategy including nitrates in acute heart failure is still reported with the use of a powerful statistical tool to match patients, as reported in the ALARM-HF study [START_REF] Mebazaa | Short-term survival by treatment among patients hospitalized with acute heart failure: the global ALARM-HF registry using propensity scoring methods[END_REF].

We did not report any changes in outcomes between 2007 and 2014 in our study. This may be due to a lack of power to detect significant benefits, or due to the fact that our two cohorts do not have similar baseline characteristics at presentation to the ED, as highlighted above. Multiples confounding factors prevented us from studying the effect of nitrate treatment on outcomes, as populations could not be matched. Unadjusted comparisons would not result in a satisfactory result, and our sample was too small to consider other adjusting methods such as logistic regression or propensity score.

Limitations

This study includes some limitations. First, this was a single centre study which prevents the results from being generalizable. Second, the principal limitation is that we cannot associate the trends in outcomes with the trends in treatment. Many factors may have changed between 2007 and 2014different physicians, easier access to investigations and different profile of patients for example. These factors do not allow us to assert that the rise in patients treated with ISDN did not translate into better outcomes. The impact of the "before/after" methodology can be influenced by other variations. This chosen methodology can only inform on the evolution of practices in the unit. The assessment of the impact of ISDN would require matched patients or a randomized intervention. The different sample size between the two samples may be explained by the continuous rise in ED census: almost 20% between the two analyzed periods. Moreover, with a small sample of analyzed patients, we may have been underpowered to detect a difference. It would have been interesting to analyze separately patients with clinical scenario 1 and 2 (namely systolic blood pressure higher or lower than 140 mmHg).

Another source of inclusion bias lies in the fact that our endpoint was treatment with nitrates as bolusesnot iv drip. This reflects our daily practice as our standard of protocol includes nitrates titrated 3mg every 5 min, and may not be the standard of care in another setting. Finally, the study suffers from the retrospective design that caused poor quality of data collected, and potential bias of inclusion and classification.

CONCLUSION

We report a significant rise in the rate of elderly patients treated with ISDN boluses for APE: 42% in 2014 vs 18% in 2007 (p<0.01). We do not report subsequent change in terms of outcomes. 

Rationnel:

  Nous avons publié précédemment une étude rapportant la sécurité d'utilisation du dinitrate d'isosorbide (ISDN) chez les patients de plus de 75 ans aux urgences. Objectfs : Evaluer l'évolution temporelle du taux de patients âgés traités par ISDN aux urgences pour oedème aigü pulmonaire (OAP), et l'impact en termes de pronostic. Methode : Etude monocentrique retrospective. Nous avons comparé les patients de plus de 75 ans admis aux urgences pour OAP sur les années 2007 et 2014. Le critère de jugement principal était le traitement par bolus intraveineux d'ISDN. Les critères secondaires incluaient la mortalité hospitalière, l'admission en soins intensifs, et la durée d'hospitalisation. Résultats : Nous avons analysés 368 dossiers -232 en 2014 (63%) et 136 en 2007 (37%). L'âge moyen était de 85 ans (écart type 6) dans les deux groupes. Il y avait une augmentation significative du taux de patients traités par ISDN en 2014 : 97 patients (42%) vs 24 (18%) en 2007. La mortalité hospitalière, l'admission en soins intensifs et la durée d'hospitalisation étaient inchangées entre les deux périodes.

(

  12 diagnosis with incorrect main diagnosis, five incomplete files and seven patients of age less than 75 years old), accounting for 232 patients in total (for an annual census of 59 507 ED visits). Baseline characteristics of the population are shown in table 1. The mean age of included patients was 85 years old (SD 6). Patients included in 2014 had more comorbidities and cardio-vascular risks factors. Chronic obstructive pulmonary disease (COPD) (28% vs 8%, p<0.01), acute heart failure (AHF) (69% vs 40%, p<0.01) and ischemic heart disease (38% vs 28%, p=0.05) were more prevalent in the 2014 cohort compared with 2007. Similarly, diuretics, ACE inhibitors and beta blockers were more commonly prescribed in 2014 compared with 2007. Physiological parameters on admission were comparable in both groups, except for a more frequent presence of acute respiratory distress signsparadoxical respiration, intercostal indrawing or use of accessory inspiratory muscle (23% in 2014 vs 13% in 2007, p=0.02).

  Kwiatkowski et al.[START_REF] Kwiatkowski | Nitroglycerin for treatment of acute, hypertensive heart failure: bolus, drip or both?[END_REF] conducted a retrospective study in the USA, where treatment with high dose of NTG was associated to a significant lower rate of ICU admission in patients with acute, hypertensive heart failure treated, in comparison with other strategies of nitrates administration.

Table 2 :

 2 Treatments in the emergency department. IQR : Interquartile range.

	p

Table 3 :

 3 factors associated with the use of nitrates in the emergency department. COPD: chronic obstructive pulmonary disease, OR: Odds Ratio.

	p

Table 4 :

 4 Outcomes. ICU: Intensive care unit. IQR: Interquartile range.

Characteristics