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A B S T R A C T

Background:

The incidence of heart failure and cardiogenic shock (CS) in older adults is continually increasing due to population aging. To date, prospective data detailing the specific characteristics, management and outcomes of CS in this population are scarce.

Methods:

FRENSHOCK is a prospective registry including 772 CS patients from 49 centers. We studied 1-month and 1-year mortality among patients over 75-year-old, adjusted for independent predictors of 1-month and 1-year mortalities.

Results:

Out of 772 patients included 236 (30.6%) were 75 years old or more (mean age 81.9 ± 4.7 years, 63.6% male). Compared to patients <75 years old, older adults had a higher prevalence of comorbidities including hypertension, dyslipidemia, chronic kidney disease, and history of heart disease. Older adults were characterized by a lower blood pressure, as well as higher creatinine and lower haemoglobin levels at presentation. Yet, they were less likely to be treated with norepinephrine, epinephrine, invasive ventilation, and renal replacement therapy. They showed a higher 1-month (aHR: 2.5 [1.86-3.35], p < 0.01) and 1-year mortality (aHR: 2.01 [1.58-2.56], p < 0.01). Analysis of both 1-month and 1-year mortality stratified by age quartiles showed a gradual relationship between aging and mortality in CS patients.

Conclusion:

A third of patient with CS in critical care unit are older than 75 years and their risk of death at one month and one year is more than double compared to the younger ones. Further research is essential to identify best therapeutic strategy in this population.

--

Introduction

Heart failure (HF) and cardiogenic shock (CS) have an increasing incidence and now constitute one of the leading global causes of morbidity and mortality worldwide [START_REF] Conrad | Temporal trends and patterns in heart failure incidence: a population-based study of 4 million individuals[END_REF]. This is reinforced by the significant aging of the global population [START_REF] Triposkiadis | Cardiovascular aging and heart failure: JACC review topic of the week[END_REF], which has transformed agerelated healthcare into one of the most challenging domains of the 21st century [START_REF] Christensen | Ageing populations: the challenges ahead[END_REF]. As longevity extends and medical advances improves, the proportion of older patients within our population continues to grow, while age constitutes an unwavering risk factor for cardiovascular diseases (CVD) [START_REF] North | The intersection between aging and cardiovascular disease[END_REF], inevitably leading to a proportional increase in the number of patients suffering from HF [START_REF] Triposkiadis | Cardiovascular aging and heart failure: JACC review topic of the week[END_REF][START_REF] Curtis | Incidence and prevalence of heart failure in elderly persons, 1994-2003[END_REF]. As healthcare systems continue to improve, these conditions have become an all-too-common endpoint for many cardiac diseases, requiring further research and understanding [START_REF] Hongisto | CardShock Study Investigators and the GREAT Network, Mortality risk prediction in elderly patients with cardiogenic shock: results from the CardShock study[END_REF][START_REF] Jentzer | Influence of age and shock severity on short-term survival in patients with cardiogenic shock[END_REF].

Managing CS in older patients (OP) remains challenging: on the one hand, they more often present CS and severe forms, on the other their treatment options are restricted [START_REF] Jentzer | Comparison of mortality risk prediction among Patients ≥70 versus <70 years of age in a cardiac intensive care unit[END_REF][START_REF] Brunker | Elderly patients and management in Intensive Care Units (ICU): clinical challenges[END_REF]. Indeed, the aggressive therapeutic interventions typically utilized in CS (mechanical circulatory support, renal replacement therapy) remain limited in the OP probably due to fear of harm ("primum non nocere") and fear of futile treatment [START_REF] Martillo | Survival of elderly patients using temporary mechanical circulatory support[END_REF][START_REF] Salath´e | Epidemiology and outcomes of elderly patients requiring renal replacement therapy in the intensive care unit: an observational study[END_REF].. Ethical considerations often arise, questioning the balance between extending life and maintaining its quality [START_REF] Kaarlola | Long-term survival, quality of life, and qualityadjusted life-years among critically ill elderly patients[END_REF]. Further, this population's vulnerability to complications, resulting from multiple comorbidities and physiological frailty, often limits the application of standard therapies [START_REF] Inaba | the LIFE Study Investigators, Impact of frailty on long-term mortality in older patients receiving intensive care via the emergency department[END_REF].

Additionally, even though older individuals currently constitute a significant proportion of patients hospitalized for CS, they are nonetheless often underrepresented in clinical trials on this topic that often exclude patients above 75, 80 or 90 years [START_REF] Heiat | Representation of the elderly, women, and minorities in heart failure clinical trials[END_REF][START_REF] Lazzarini | Heart failure in elderly patients: distinctive features and unresolved issues[END_REF]. This lack of representation impedes the development of appropriate personalized care for these patients.

This study aims to compare characteristics and outcomes of CS between patients 75 years or older and the younger patients, based on database from a large prospective multicentric registry of unselected CS. 2.

Materials and methods

Patient population

As previously reported [START_REF] Delmas | FRENSHOCK investigators, Design and preliminary results of FRENSHOCK 2016: a prospective nationwide multicentre registry on cardiogenic shock[END_REF][START_REF] Delmas | Baseline characteristics, management, and predictors of early mortality in cardiogenic shock : insights from the FRENSHOCK registry[END_REF], FRENSHOCK is a prospective, observational, and multicentre survey, conducted between April and October 2016, including 772 patients admitted for CS in ICU/ICCU in France, coming from various types of institutions (primary to tertiary centres, university and non-university, public and private hospitals) All adult patients (≥18 years old) with CS were prospectively included in this registry if they met at least one criterion of each of the following three components: (1) Low cardiac output: low SBP <90 mmHg and/or the need for maintenance with vasopressors/inotropes and/or a low cardiac index <2.2 L/min/m 2 ; (2) Left and/or right heart filling pressure elevation, defined by clinical signs, radiology, blood tests, echocardiography, or signs of invasive hemodynamic over lOPd and (3) Signs of organ malperfusion, which could be clinical (oliguria, confusion, pale and/or cold extremities, mottled skin) and/or biological (lactate >2 mmol/L, metabolic acidosis, renal failure, liver insufficiency).

OP subjects were defined as those aged 75 years or more based on previous published series [START_REF] Hongisto | CardShock Study Investigators and the GREAT Network, Mortality risk prediction in elderly patients with cardiogenic shock: results from the CardShock study[END_REF][START_REF] Jentzer | Influence of age and shock severity on short-term survival in patients with cardiogenic shock[END_REF]. Ischemic CS was defined by the presence of at least one hemodynamically significant culprit lesion on coronary angiography (stenosis, thrombosis).

Data collection

Data collecting protocol has already been presented elsewhere [START_REF] Delmas | FRENSHOCK investigators, Design and preliminary results of FRENSHOCK 2016: a prospective nationwide multicentre registry on cardiogenic shock[END_REF][START_REF] Delmas | Baseline characteristics, management, and predictors of early mortality in cardiogenic shock : insights from the FRENSHOCK registry[END_REF], including medical history, cardiovascular risk factors, previous treatments, clinical, biological, and echocardiographic parameters (at admission and at 24 h), and in-hospital CS management [inotropes/ vasopressors, mechanical ventilation, renal replacement therapy (RRT) and acute mechanical circulatory support (aMCS)].

For each patient, investigators had to specify one to three triggers among the following: ischemic (type 1 or 2 AMI), mechanical complications (valvular injury, ventricular septal defect), ventricular and supraventricular arrhythmia, severe bradycardia, iatrogenesis (medication induced), infections, non-observance of previous medication.

Outcomes

All-cause mortality was assessed at 1-month by local investigator and at 1-year by dedicated research technicians based at the French Society of Cardiology as previously described [START_REF] Delmas | FRENSHOCK investigators, Design and preliminary results of FRENSHOCK 2016: a prospective nationwide multicentre registry on cardiogenic shock[END_REF]. It constitutes respectively, our primary and secondary endpoints. Moreover, heart transplantation (HTx) and ventricular assist devices (VAD) were assessed at one year.

Ethics

The study was conducted in accordance with the Helsinki declaration and French law. Written consent was obtained for all patients. Recorded data and their storage were approved by the CCTIRS (French Health. Research Data Processing Advisory Committee) (n• 15.897) and the CNIL (French Data Protection Agency) (n• DR-2016-109).

Statistical analysis

Continuous variables are reported as means and standard deviation (SD) or medians and interquartile ranges (IQR) when appropriate. Categorical variables are described as frequencies and percentages. Comparisons were made using Mann Whitney non-parametric test for continuous variables and chi-square test or Fisher's exact test for categorical variables. Paired data were analysed with Wilcoxon signed-rank test.

The main analysis was a comparison of characteristics, management and outcomes between OP, defined as being 75 years or older, and the remaining younger population. Two sensitivity analyses were made, examining the above primary and secondary outcomes including only patients older than 80 and 85 years.

To find independent predictors for each outcome of interest, multivariate stepwise logistic regression analysis was performed. Based on previous publications [START_REF] Delmas | Baseline characteristics, management, and predictors of early mortality in cardiogenic shock : insights from the FRENSHOCK registry[END_REF], the covariates included in the model consisted of all baseline characteristics (age, sex ratio, body mass index (BMI), cardiovascular risk factors, comorbidities, previous NYHA, history of previous heart disease, medications, initial cardiac arrest, sinus rhythm), as well as treatment modalities (diuretics, norepinephrine, epinephrine, dobutamine, renal replacement therapy, aMCS, invasive and non-invasive ventilation), CS' triggers (ischemic, mechanical complication, ventricular and supraventricular arrhythmias, infections, non-observance, iatrogenesis), and markers of CS severity (left ventricular ejection fraction (LVEF) ≤ 30%, lactates ≥4 mmol/L, eGFR ≤30 mL/min). First, the association of all these characteristics and each primary and secondary outcome was assessed using univariable logistic regression analyses. Then, all significant independent predictors (defined at the level of 0.1) were integrated in multivariable analyses for each outcome and backwards reduced to only significant characteristics (p ≤ 0.05). Finally, these significant characteristics were incorporated in multivariable models as fixed covariates for each adjusted outcome analysis. The variance inflation factor was used to rule out multicollinearity among the variables. Primary and secondary outcome of all-cause mortality was assessed using Kaplan-Meier time-to-event analysis, and Cox proportional hazards models were used to determine the adjusted hazard ratio (HR), 95% CI and p values. HTx and VAD at 1-year are reported as their rate and their adjusted OR and 95% CI.

To discern the potential incremental association between age and mortality, we further stratified the entire cohort into quartiles based on age and evaluated mortality across these strata. Lastly, we undertook an additional comparison between individuals suffering from ischemic and non-ischemic CS within the OP cohort.

All tests were two-tailed. A value of p ≤ 0.05 was accepted as statistically significant. Analyses were performed using R software (version 4.1.2 (2021/ 11/ 01)).

Results

Baseline characteristics

Fig. 1 presents an overview of our study cohort: out of 772 CS patients incorporated from 49 centers, 236 (30.6%) were aged 75 or older, whose baseline characteristics are depicted in Table 1. The distribution of age groups within the cohort is provided in Supplemental Fig. 1. OP were more often females (36.4 vs 25%, p < 0.01), and exhibited a lower mean BMI (25.0 vs 26.2, p = 0.02), with higher rates of hypertension (68.2 vs 37.9%, p < 0.01), dyslipidaemia (42.4, 33.1%, p = 0.02) and chronic kidney disease (34.3 vs 15.5%, p < 0.01). In contrast, their smoking's prevalence was reduced (9.4 vs 35.9%, p < 0.01).

OP demonstrated a higher frequency of history of cardiac disease (62.7 vs 53.3%, p = 0.02), with an emphasis on ischemic (41.1 vs 24.8%, p < 0.01) and valvular (13.1 vs 6.3%, p < 0.01) cardiomyopathies, even though toxic heart disease was more prevalent in the younger group (1.7 vs 5.6%, p = 0.02). While the incidence of implantable cardioverter-defibrillator (ICD) was lower in the OP (10.2 vs 19.3%, p < 0.01), they were more commonly treated with ACE inhibitors (43.6 vs 35.4%, p = 0.04) and loop diuretics (55.5 vs 45.9%, p = 0.02).

No difference was found between the groups regarding CS triggers (Supplementary Table 1), with a predominance of ischemic (39.8 vs 34.7%, p = 0.2), supra-ventricular arrhythmias (11 vs 14.4%, p = 0.25), ventricular arrhythmias (9.7 vs 13.8%, p = 0.15), and infections (11 vs 12.3%, p = 0.7).

Significant associations between baseline characteristics and each outcome of interest can be found in Supplementary table 2.

CS presentation and evolution at 24 h according to age

Table 2 outlines the differences between both groups regarding clinical, biological, and echocardiographic parameters at admission and at 24 h. OP presented with lower blood pressure but without difference in terms of rate of HF signs and skin mottling. Biologically, OP presented with more elevated levels of creatinine (149.5 vs 124.0 μmol/L, p < 0.01) and Nt-proBNP (16,000 vs 6787 pg/mL, p < 0.01), whereas lactate levels remained consistent between groups (3.0 vs 3.0 mmol/L, p = 0.49). The echocardiographic evaluations showed a relatively higher LVEF (29.3 vs 25%, p < 0.01) in the OP group, notably including a greater proportion of patients with preserved LVEF (≥ 50%) (11.9% vs 6.5%, p = 0.02), alongside an increased prevalence of aortic stenosis (9.6 vs 2.6%, p < 0.01).

In hospital management according to age

Table 3 underscores the variances in therapeutic approaches between groups. Dobutamine was the main inotrope used whatever the age group (80.9 vs 82.9%, p = 0.58) even though OP received less norepinephrine (47.9 vs 55.8%, p = 0.05) and epinephrine (7.2 vs 14.7%, p < 0.01). Loop diuretics (74.1 vs 64.4%, p = 0.01) were more routinely administered in OP. While no significant difference was observed between groups regarding the use of noninvasive ventilation, OP were less frequently subjected to various forms of organ support. This includes invasive ventilation (24.6% vs 43.8%, p < 0.01), renal replacement therapy (9.3% vs 18.7%, p < 0.01), and acute mechanical circulatory support (aMCS) (6.4% vs 24%, p < 0.01). However, OP benefited more from percutaneous coronary intervention (PCI) (34.7% vs 27%, p = 0.04).

Short and long-term outcomes

An age of 75 years or older was associated with a significantly higher 1-month (38.6 vs 20.5%, aHR: 2.5 [1.86-3.35], p < 0.01) and 1-year all-causes mortality (60.2 vs 38.6%, aHR: 2.01 [1.58-2.56], p < 0.01), as shown in Fig. 2. Conversely, the 1-year recourse to VAD and/or HTx was lower for OP (3 vs 13.2%, aOR 0.36 [0.15-0.91], p = 0.03). No significant difference was found between ischemic and non-ischemic CS in the OP group (Supplementary Fig. 2). Additional analyses with age thresholds >80 and 85 years showed similar results, with higher 1-month and 1-year mortality, as well as a trend towards a lower number of VAD or HTx (Supplementary Fig. 3 &4, Supplementary Table 3). Fig. 3 shows that, based on quartiles subdivision, it exists a graded relationship between age and mortality, demonstrating a proportional increase in mortality as age escalates, with a significant cut-off starting from the age of 66 for 1-month mortality, and 58 for 1-year mortality.

ICU-related complications

No difference was reported regarding the most common complications, whether for ischemic (3.2 vs 4.1%, p = 0.69) or hemorrhagic (0.9 vs 1.4%, p = 0.73) strokes, gastrointestinal bleeding (4.1 vs 4.1%, p = 1), pneumonia (16.1 vs 21.4%, p = 0.12) and urinary (4.9 vs 3.7%, p = 0.59), or bloodstream (11.2 vs 14.3%, p = 0.29) infections. However, it is worth noting a higher incidence of pericardial effusion in the cohort of younger patients (0 vs 2.2%, p = 0.04) (Supplementary Table 4).

Discussion

Within this prospective, multicentre study including 772 CS patients with unselected aetiology managed in routine practice, OP patients (≥ 75 years old) constituted almost onethird of the population, affected by more comorbidities (heart failure, chronic kidney disease), and treated less invasively (lower rate of norepinephrine, epinephrine, RRT and aMCS use). We observed a strong, independent, and graded relationship between older age and both lower 1-month and 1-year survival.

The OP constituted one third of the patients in this study, which seems consistent with prior recent CS studies [START_REF] Aissaoui | Fifteen-year trends in the management of cardiogenic shock and associated 1-year mortality in elderly patients with acute myocardial infarction: the FAST-MI programme[END_REF][START_REF] Gasior | Comparison of invasive and non-invasive treatment strategies in older patients with acute myocardial infarction complicated by cardiogenic shock (from the polish registry of Acute coronary syndromes -PL-ACS)[END_REF]. There was no difference in the distribution of CS triggers among age groups, with ischemic aetiology being the most prevalent at about 35-40%. This proportion is lower than reported in older studies, where ischemic aetiology typically accounts for around 70-80% [START_REF] Hongisto | CardShock Study Investigators and the GREAT Network, Mortality risk prediction in elderly patients with cardiogenic shock: results from the CardShock study[END_REF][START_REF] Jentzer | Influence of age and shock severity on short-term survival in patients with cardiogenic shock[END_REF], likely related to the varied care settings included in our study, spanning from primary to tertiary centers, as well as both university and non-university hospitals, and private institutions. So, although ischemic cause remains the most common individual trigger of CS, non-ischemic causes collectively outweighed it in terms of frequency, underlying the growing awareness regarding non-ischemic CS, which, while predominant in everyday practice, remain underrepresented in previous publications [START_REF] Schrage | Eligibility for mechanical circulatory support devices based on current and past randomised cardiogenic shock trials[END_REF]. Our findings did not demonstrate any difference in prognosis between ischemic and non-ischemic CS in the specific OP as we previously found in the general FRENSHOCK population analysis [START_REF] Delmas | Baseline characteristics, management, and predictors of early mortality in cardiogenic shock : insights from the FRENSHOCK registry[END_REF]. Possible explanation could be the absence of collection of other geriatric factors that may override this difference such as the degree of dependence or frailty before hospitalization. Nevertheless, data on general population comparing prognosis in ischemic and non-ischemic CS remains conflicting [START_REF] Schrage | Patient characteristics, treatment and outcome in non-ischemic vs ischemic cardiogenic shock[END_REF][START_REF] Yandrapalli | Cardiogenic shock during heart failure hospitalizations: age-, sex-, and race-stratified trends in incidence and outcomes[END_REF][START_REF] Harjola | CardShock study investigators; GREAT network. Clinical picture and risk prediction of short-term mortality in cardiogenic shock[END_REF]. A reassuring point is the PCI rate in the OP group, approaching 35% as in the younger cohort, which is coherent with previous studies indicating the benefit of myocardial revascularization even for OP [START_REF] Gasior | Comparison of invasive and non-invasive treatment strategies in older patients with acute myocardial infarction complicated by cardiogenic shock (from the polish registry of Acute coronary syndromes -PL-ACS)[END_REF][START_REF] Dauerman | Outcomes and early revascularization for patients > or = 65 years of age with cardiogenic shock[END_REF].

Older age is already known as a strong risk factor for mortality whatever the pathology or condition studied including among patients with CS [START_REF] Hongisto | CardShock Study Investigators and the GREAT Network, Mortality risk prediction in elderly patients with cardiogenic shock: results from the CardShock study[END_REF][START_REF] Jentzer | Influence of age and shock severity on short-term survival in patients with cardiogenic shock[END_REF][START_REF] Thiele | CULPRIT-SHOCK Investigators, PCI strategies in patients with acute myocardial infarction and cardiogenic shock[END_REF], illustrated by an odds ratio of 1.06 per additional year of age for 1-month mortality in our previous analysis [START_REF] Delmas | Baseline characteristics, management, and predictors of early mortality in cardiogenic shock : insights from the FRENSHOCK registry[END_REF]. This study confirms a gradual association between age and CS mortality with an emphasis for patients aged 75 years and older and extends this prognostic decline to non-ischemic CS, which constitutes most cases in our cohort. In addition, our quartile analysis revealed that mortality began to significantly increase from the age of 66 years for 1-month mortality and 58 years for 1-year mortality, consistent with prior studies that have identified age cut-offs ranging from ≥65 to >75years for prediction of higher mortality among patients with CS [START_REF] Hongisto | CardShock Study Investigators and the GREAT Network, Mortality risk prediction in elderly patients with cardiogenic shock: results from the CardShock study[END_REF][START_REF] Jentzer | Influence of age and shock severity on short-term survival in patients with cardiogenic shock[END_REF]. This observed excess mortality in older subjects is undoubtedly explained by various agerelated factors hindering their response capabilities to the hemodynamic stresses of CS, such as frailty, lower access to admissions or reluctance, cellular aging, atypical clinical presentation, multimorbidity, altered drug metabolism or reduced functional reserve [START_REF] Christensen | Ageing populations: the challenges ahead[END_REF][START_REF] Damluji | Older adults in the cardiac intensive care unit: factoring geriatric syndromes in the management, prognosis, and process of care: a scientific statement from the American Heart Association[END_REF]. Otherwise, in our study, the initial clinical presentation of the OP cohort seemed slightly more severe than younger patients, with more comorbidities, lower blood pressure and more pronounced renal impairment, although the higher prevalence of CKD at baseline must be considered.

Despite their more severe presentation, older subjects were less frequently treated with norepinephrine, renal replacement therapy, invasive ventilation and aMCS suggesting potential limitations on the aggressiveness of care in the setting of critical illness and a poor anticipated prognosis in this population. This remark underlines the interest of our real-life approach as this population remains underrepresented in classical trials.

Meanwhile, even if older patients had more comorbidities, worse kidney function, and decreased use of MCS devices, they had a significantly higher risk of mortality despite adjusting for these factors in addition to shock severity. Moreover, while advanced therapies for CS provide encouraging results, they often come with a high risk of complications that increase with age and is negatively associated with outcomes [START_REF] Bruoha | Mechanical circulatory support devices for the treatment of cardiogenic shock complicating acute myocardial infarction-a review[END_REF], which may discourage physicians from using them. However, even though age is not a contraindication per se to the use of such treatments, patients who might benefit from them should be carefully selected, considering their general condition before CS, frailty criteria, and expected chances of recovery [START_REF] Alonso-Fernandez-Gatta | Short-term mechanical circulatory support in elderly patients[END_REF].

Nevertheless, it is uncertain whether the higher mortality observed in the OP group is only age-related or secondary to others unconsidered factors whether related to the patient (other comorbidities, dependence, or frailty for example), or to the physician (age-related differences in history taking, shock recognition, diagnostic testing, or treatment implementation). Since they benefited from less invasive management and they die twice, inequalities in the quality of care should be questioned. Besides, unlike younger patients, some advanced heart failure treatments such as chronic VAD and HTx may seem unreasonable especially in this CS context. Instead, the management plan should focus on optimizing medical treatment and implementing GDMT. Remote monitoring also presents a compelling approach for early detection of HF recurrences and the corresponding adjustment of medication treatments [29], aiming to enhance quality of life, which remains the primary objective to achieve.

All these findings underline the frequency, severity, and complexity of managing CS in OP, with both short-and long-term prognoses appearing to be encumbered, highlighting the importance of global evaluation of the patient considering not only age but dependence and frailty, to avoid potential ethical dilemmas. As a result, to provide the most thorough and individualized care, the management of these patients should be more extensively discussed within multidisciplinary teams involving geriatrician, intensivist and cardiologist, ideally within the framework of geriatric intensive care units, representing an interesting future perspective given the expectation of facing increasingly critical situations with OP patients.

Limitations

The main limitation is the lack of data regarding the geriatric assessment of the general and functional status, including frailty criteria or comorbidity score (such as Charlson Comorbidity Index) which would have allowed for a study stratified by frailty group to assess the potential benefit of more aggressive treatment in the most robust older subjects. Future studies should endeavor to collect this data to improve the management of elderly and very elderly patients in the future. Similarly, we also did not have information regarding established care limitations, such as "not to be resuscitated" orders, or transitions to palliative care, which would have likewise allowed a more nuanced study of prognosis according to the degree of robustness. Besides mortality, it would also be pertinent to examine the changes in functional capacities before and after CS, and the prospects for medium-term recovery It is noteworthy that there was a higher prevalence of preserved LVEF among those aged 75 and over, possible owing to a higher occurrence of specific cardiac conditions like cardiac amyloidosis, relatively frequent among the elderly, but also frequently underdiagnosed [30]. As our cohort's data traces back to 2016, a time when the understanding and detection of amyloidosis were less advanced, we lack sufficient data to properly address this issue.

Another notable limitation is the year of our data collection, which dates back to 2016. The concern arising from this temporal gap is understood, especially in rapidly evolving fields. However, this dataset, despite its age, captures a distinctive and realistic snapshot of the clinical practices and patient demographic characteristics prevalent at that time. Subsequent studies, when juxtaposed against this dataset, stand to gain a more nuanced understanding, allowing researchers to discern intricate trends, evolutions in treatment modalities, and demographic shifts over the ensuing years.

As previously described [START_REF] Delmas | FRENSHOCK investigators, Design and preliminary results of FRENSHOCK 2016: a prospective nationwide multicentre registry on cardiogenic shock[END_REF][START_REF] Delmas | Baseline characteristics, management, and predictors of early mortality in cardiogenic shock : insights from the FRENSHOCK registry[END_REF], the FRENSHOCK registry targeted patients from ICU and ICCU, either admitted directly or post-transfer from another centre. Consequently, we cannot rule out the possibility that individuals with severe comorbidities, advanced age, or extensive multi-organ failure might not have been transferred due to perceived futility. Additionally, our data collection did not include those who succumbed early, specifically patients who died before informed consent could be obtained, leading to a potential underestimation of mortality within our cohort. Nevertheless, the representativeness of our dataset is still reasonably acceptable, as underscored by the fact that over a third of our studied population was aged 75 years or above, >8% exceeded 85 years of age, and the eldest participant was 98 years old. Finally, we were not able to use the SCAI SHOCK Stage Classification given that it was not yet available at the time of our study.

Conclusion

A third of CS patients in the intensive care unit are over 75 years old. Although their risk of death at one month and one year is more than doubled compared to the youngest, they benefited less from invasive management, raising the question of the therapeutic choices made in this population. Further research is essential to identify best therapeutic strategy in this population.
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