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Abstract
Background  The growing proportion of elderly patients admitted to cardiac intensive care units (CICUs) presents specific 
challenges, including complex comorbidity profiles, divergent diagnostic patterns, and reduced access to invasive thera-
pies. Current guidelines, derived predominantly from younger cohorts, offer limited guidance for managing these high-risk 
patients. A better understanding of their acute cardiovascular care needs is crucial to support tailored clinical decision-
making and effective resource allocation.
Methods  We conducted a retrospective, single-center observational study including all CICU admissions at Fondazione 
Policlinico Universitario A. Gemelli IRCCS (Rome, Italy) from November 2020 to April 2024. Patients were stratified by 
age (< 75 and ≥ 75 years). Primary outcomes included admission diagnoses, in-hospital interventions, and CICU mortality. 
Secondary outcomes were length of stay (LOS) and survival at follow-up.
Results  Among 2,541 patients (mean age 69.3 ± 14.7 years), 41.4% were aged ≥ 75 years. Compared to younger patients, 
elderly individuals were more frequently admitted for atrioventricular block, valvular disease, atrial fibrillation and Takot-
subo syndrome (TTS), and less often for STEMI, myocarditis and pulmonary embolism. The procedural approach also 
differed between groups: elderly patients underwent fewer coronary angiographies, percutaneous coronary interventions, 
Impella CP use, and transcatheter arrhythmia ablations, while receiving more frequent pacemaker implantations, transcath-
eter aortic valve replacement (TAVR), and aortic valvuloplasty. Length of stay was similar between the two groups, while 
it was significantly reduced in patients aged > 85 and > 90 years. CICU mortality was higher in patients over 75 years (9.7% 
vs. 4.1%, p < 0.001), particularly in the context of acute heart failure (13% vs. 5.6%, p < 0.001), STEMI (14.9% vs. 2.4%, 
p < 0.001)), NSTEMI (10.2% vs. 2.6%, p < 0.001), and cardiogenic shock (53.8% vs. 32.6%, p < 0.001). Survival times at 
follow-up were significantly reduced in older patients across most diagnoses, with the most adverse outcomes observed in 
patients with cardiogenic shock.
Conclusions  Elderly patients admitted to CICU display distinct clinical characteristics, procedural patterns, and outcomes 
compared to younger individuals. These findings enhance our understanding of the acute cardiovascular care needs in older 
adults and provide a data-driven foundation to inform resource allocation, priority setting, and the development of age-
specific management strategies in CICU practice.
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  Background

The aging of the global population has significant implica-
tions for healthcare systems, particularly in cardiovascular 
care. As life expectancy increases, more elderly patients 
present with acute cardiovascular conditions that may 
require admission to cardiac intensive care units (CICUs). 
This demographic shift introduces unique challenges, as 
managing elderly patients in CICUs is complicated by 
multiple comorbidities, varying degrees of frailty, hetero-
geneous clinical presentations, and different responses to 
treatment, all contributing to poorer prognoses [1, 2]. Cur-
rent clinical guidelines are often based on studies excluding 
older adults and those with significant comorbidities, lim-
iting their relevance for this population. Additionally, the 
definition of “elderly” is not consistent, and biological age 
doesn’t always align with chronological age. A recent state-
ment from the American Heart Association (AHA) uses 75 
years as the cutoff to describe the complexities of geriatric 
patients in the CICU [3].

Moreover, patient-centered outcomes for the elderly may 
differ from those of younger patients, extending beyond sur-
vival to include quality of life, functional independence, and 
return to pre-admission activity levels [4]. There is a press-
ing need for personalized approaches to managing elderly 
patients in CICUs. The success of such strategies depends 
on understanding the specific acute cardiovascular health-
care needs of this group, which are poorly characterized [5, 
6]. This study aims to address this gap by characterizing the 
reasons for CICU admission, the spectrum of invasive man-
agement, and the mortality of elderly patients.

Methods

Study objectives

This study aimed to examine age-related differences in 
clinical presentation, management strategies, and outcomes 
among patients admitted to a cardiac intensive care unit 
(CICU). The analysis focused on comparing the distribution 
of cardiovascular admission diagnoses between patients 
aged 18–74 and those aged 75 years or older, evaluating dif-
ferential patterns in the use of diagnostic and therapeutic 
interventions according to presenting condition, and assess-
ing age-stratified in-CICU mortality, length of stay, and 
long-term survival.

The chosen age cutoff of 75 years, although arbitrary, 
aligns with thresholds reported in other published studies 
[7, 8], and has been endorsed by a recent AHA statement 
addressing the complexity of geriatric patients in the CICU 
[3].

Study design and setting

This was a retrospective, single-center observational study 
conducted at the CICU of IRCCS Fondazione Policlinico 
Universitario A. Gemelli, Rome, Italy. The study included 
all adult patients (aged ≥ 18 years) admitted to the CICU 
between November 1, 2020, and April 30, 2024, with fol-
low-up extended until October 30, 2024. Patients aged < 18 
years were excluded. The study hospital is a large surgical/
interventional tertiary care center without active heart trans-
plant or long-term ventricular assist device (LVAD) pro-
grams. The CICU is among the largest in Italy and provides 
24/7 access to advanced mechanical circulatory support [9]. 
Admission criteria for the CICU, which do not include age 
as an exclusion criterion, are detailed in Supplementary 
Material. Notably, the CICU exclusively admits patients 
with acute cardiovascular conditions and does not include 
postoperative patients after cardiac surgery.

Outcomes

Primary outcomes

	● Admission diagnoses: Proportion of patients aged 18–74 
and ≥ 75 years diagnosed with specific cardiovascular 
conditions (e.g., ST-elevation myocardial infarction 
[STEMI], acute heart failure, cardiogenic shock) at 
CICU admission.

	● Utilization of diagnostic and therapeutic interventions: 
Frequency of diagnostic procedures (e.g., coronary an-
giography) and therapeutic interventions (e.g., percuta-
neous coronary intervention [PCI], mechanical circula-
tory support) stratified by age group and diagnosis.

	● In-CICU mortality rates: Mortality rates for patients 
aged 18–74 and ≥ 75 years, according to specific admis-
sion reason. Analysis also evaluated differences in over-
all mortality at age cutoffs of 80, 85, and 90 years.

Secondary outcomes

	● Length of CICU stay: Average length of stay for patients 
aged 18–74 and ≥ 75 years. Analysis also evaluated stay 
duration at age cutoffs of 80, 85, and 90 years.

	● Long-term survival: Survival time (in days) from admis-
sion to CICU until either death or end of follow-up (Oc-
tober 30, 2024), for patients aged 18–74 and ≥ 75 years, 
by specific admission diagnosis.
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Data collection

Clinical data were extracted from the institutional Patient 
Data Management System (Digistat, GE Healthcare). Col-
lected variables included age, sex, cardiovascular risk fac-
tors, admission diagnosis (classified by ICD-9 codes), 
performed diagnostic and therapeutic procedures, and 
CICU length of stay, using the Gemelli GENERATOR Real 
World Data (G2 RWD) Facility, which also provided pseud-
onymized follow-up data up to October 30, 2024. The study 
protocol was approved by the Ethics Committee of Lazio 
Area 3 (approval ID 7293, December 19, 2024).

Statistical analysis

Descriptive statistics summarized baseline patient charac-
teristics. Continuous variables were tested for normality 
using the Shapiro-Wilk test and expressed as means ± stan-
dard deviations (SD) or medians with interquartile ranges 
(IQR), as appropriate. Categorical variables were presented 
as frequencies and percentages. Comparisons between age 
groups were made using the independent samples t-test (or 
Mann-Whitney U test) for continuous variables and chi-
square test (or Fisher’s exact test) for categorical variables. 
The Mantel-Haenszel common odds ratio (OR) estimate 
was used to assess associations between age groups and 
specific clinical conditions or interventions. The OR were 
calculated with corresponding standard errors to evaluate 
statistical significance. Relative risks (RR) were also cal-
culated to provide complementary measures of association 
between age groups and specific outcomes or interven-
tions, where appropriate (highly prevalent conditions). Sur-
vival time was analyzed using the Kaplan-Meier method, 

with Log-rank tests for comparisons. All analyses were 
two-tailed, and a p-value of less than 0.05 was considered 
statistically significant. All statistical analyses were con-
ducted using IBM SPSS Statistics version 29.0 (IBM Corp., 
Armonk, NY, USA).

Results

A total of 2.541 patients (mean age 69.3 ± 14.7 years, males 
1.710 [67.3%]) were included in our analysis. Among these 
patients, 1.052 (41.4%) were over 75 years old, 670 (26.4%) 
over 80, 300 (11.8%) over 85, and 49 (1.9%) over 90. The 
baseline demographic characteristics and risk factors of 
the population, stratified by an age cutoff of 75 years, are 
reported in Table 1. Although the male population was pre-
dominant in both age groups, the percentage of women is 
significantly higher in the over-75 population (41.7% vs. 
26.3%, p < 0.001).

Admission reasons to CICU

The most frequent diagnoses leading to CICU admission 
in the overall population were acute heart failure (AHF) 
(48.6%), ST-elevation myocardial infarction (STEMI) 
(23.2%), non-ST-elevation myocardial infarction (NSTEMI) 
(19.6%), valvular disease (15.9%), and atrial fibrillation 
(AF) (15.9%).

Compared to younger patients, those over 75 years were 
significantly more likely to have valvular disease (24.4% 
vs. 9.8%, p < 0.001), AF (21.8% vs. 11.8%, p < 0.001), atrio-
ventricular block (AVB) (18.3% vs. 5.6%, p < 0.001), and 
Tako-Tsubo syndrome (TTS) (4.3% vs. 2.1%, p = 0.003). 
Conversely, patients over 75 years were significantly 
less likely to be admitted for STEMI (16.0% vs. 28.3%, 
p < 0.001), myocarditis (0.2% vs. 3.6%, p < 0.001), and 
high-risk pulmonary embolism (1.1% vs. 3.3%, p < 0.001).

The distribution of other CICU admission reasons did not 
differ significantly between patients under and over 75 years 
in our cohort (Table 2).

Comparisons of cardiovascular conditions leading to 
CICU admission based on age cutoffs of 80, 85, and 90 
years are provided in the Supplementary Material (Tables 9, 
10 and 11).

Procedures performed during the CICU stay

Table 3 presents the comparison of procedures performed 
during CICU hospitalization in patients under and over 
75 years of age, stratified by admission diagnosis. Among 
patients admitted with cardiogenic shock, those aged ≥ 75 
years were significantly less likely to receive Impella 

Table 1  Baseline characteristics stratified by age cutoff of 75 years
Overall Under 75 Over 75 p-value**

Age (mean ± SD) 69.3 ± 14.7 60.2 ± 12.4 82.3 ± 4.7 NA
Sex, male (n, %) 1710 

(67.3%)
1097 
(73.7%)

613 
(58.3%)

< 0.001

Diabetes* (n, %) 642 
(28.5%)

326 
(25.2%)

316 
(32.8%)

< 0.001

Hypertension* 
(n, %)

1683 
(74.6%)

848 
(65.6%)

835 
(86.6%)

< 0.001

Obesity* (n, %) 211 (9.6%) 147 
(11.4%)

64 (6.6%) < 0.001

Hypercholesterol-
emia* (n, %)

1149 
(50.9%)

590 
(45.7%)

559 
(58.0%)

< 0.001

Active Smoker* 
(n, %)

572 
(25.4%)

459 
(35.5%)

113 
(11.7%)

< 0.001

Previous 
Smoker* (n, %)

662 
(29.3%)

348 
(26.9%)

314 
(32.6%)

0.004

* Available data for 2256 patients out of 2541 (88.8%). % refers to 
total of 2256 pts
** p-value refers to comparison between under 75 and over 75 sub-
groups
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Table 2  Admission reasons to CICU– under/over 75
Admission reason
(ICD9 Diagnosis)

Over 75 (n) Over 75 (%) Under 75 (n) Under 75 (%) Total (n) Total (%) p-value

Acute heart failure 509 48.4 726 48.8 1235 48.6 0.872
STEMI 168 16.0 421 28.3 589 23.2 < 0.001
NSTEMI 196 18.6 302 20.3 498 19.6 0.311
Atrial fibrillation 229 21.8 176 11.8 405 15.9 < 0.001
Valvular disease 257 24.4 146 9.8 403 15.9 < 0.001
Atrio-ventricular block 193 18.3 83 5.6 276 10.9 < 0.001
Device complication 73 6.9 90 6.0 163 6.4 0.367
Cardiogenic shock 65 6.2 89 6.0 154 6.1 0.866
Pericardial disease 59 5.6 94 6.3 153 6.0 0.499
Ventricular tachycardia 45 4.3 85 5.7 130 5.1 0.120
Endocarditis 52 4.9 73 4.9 125 4.9 1.000
Cardiac arrest 46 4.4 55 3.7 101 4.0 0.410
Septic shock 35 3.3 43 2.9 78 3.1 0.560
Takotsubo syndrome 45 4.3 32 2.1 77 3.0 0.003
Acute aortic syndrome 23 2.2 44 3.0 67 2.6 0.259
Unstable angina 23 2.2 44 3.0 67 2.6 0.259
High risk pulmonary embolism 12 1.1 49 3.3 61 2.4 < 0.001
Myocarditis 2 0.2 54 3.6 56 2.2 < 0.001
Mechanical complication of AMI 8 0.8 11 0.7 19 0.7 1.000
Other types of shock 4 0.4 6 0.4 10 0.4 1.000

Condition (ICD9 
Diagnosis)

Procedure Over 75 ( % 
procedures/ 
total ICD9)

Under 75 
(% proce-
dures/ total 
ICD9)

p- value Odds ratio [CI 
95%]

AHF IABP 4.9 3.8 0.394 1.29 [0.74–2.24]
AHF Dialysis 3.1 1.9 0.191 1.65 [0.80–3.41]
Atrial fibrillation Ablation 0.9 4.5 0.023 0.18 [0.03–0.88]
AVB PM implantation 72 53 0.003 2.28 [1.34–3.89]
Cardiac arrest Coronary angiography 54.3 65.4 0.309 0.63 [0.28–1.40]
Cardiac arrest Invasive mechanical 

ventilation
32.6 25.4 0.510 1.41 [0.59–3.36]

Cardiogenic shock IABP 15.4 10.1 0.335 1.61 [0.61–4.23]
Cardiogenic shock Impella 6.1 19.1 0.031 0.27 [0.09–0.87]
Cardiogenic shock ECMO 0 2.2 0.509 Not Computable
Cardiogenic shock Invasive mechanical 

ventilation
16.9 15.7 1.000 1.09 [0.46–2.58]

Mechanical complica-
tion of AMI

IABP 50 54.5 1.000 0.83 [0.13–5.14]

Myocarditis EMB 50 5.5 0.139 17.00 
[0.84-343.66]

NSTEMI Coronary angiography 72.4 79.8 0.064 0.67 [0.44–1.01]
NSTEMI CABG 4.6 10.6 0.019 0.41 [0.18–0.87]
NSTEMI PCI 46.4 44.7 0.713 1.07 [0.74–1.54]
Pericardial disease Pericardiocentesis 69.5 65.6 0.725 1.17 [0.58–2.36]
STEMI Coronary angiography 82.1 93.3 < 0.001 0.33 [0.18–0.59]
STEMI PCI 79.2 86.4 0.033 0.59 [0.37–0.94]
STEMI CABG 0 0.9 0.113 Not Computable
Valvular disease Balloon aortic 

valvuloplasty
5.4 0.7 0.013 8.35 

[1.08–64.19]
Valvular disease (T)AVR 33.9 16.4 < 0.001 2.60 [1.56–4.32]
Valvular disease MVR 8.6 13.7 0.127 0.59 [0.31–1.12]
Valvular disease TVR 0.8 1.4 0.623 0.56 [0.08–4.05]
Ventricular tachycardia Ablation 4.4 18.8 0.031 0.20 [0.04–0.91]

Table 3  ICD9 specific procedures 
comparison under/over 75
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frequent in the older group (72% vs. 53%, p = 0.003, OR 
2.28 [95% CI 1.34–3.89]).

No other significant differences in the execution of pro-
cedures for specific conditions were observed, as detailed 
in Table 3. A comparison of all procedures performed dur-
ing CICU hospitalization between patients under and over 
75 years, regardless of admission reasons, is provided in 
Table 12, Supplementary Material.

Length of hospital stay (LOS)

The overall mean length of hospital stay was 5.48 ± 7.76 
days. For patients over 75 years, the LOS was 5.62 ± 7.27 
days, compared to 5.39 ± 8.11 days for younger patients 
(p = 0.47). In the prespecified age-stratified analysis, CICU 
length of stay was significantly shorter in patients over 85 
years (4.43 ± 4.51 vs. 5.63 ± 8.10 days; p < 0.001), with a sim-
ilar reduction observed beyond 90 years of age (3.69 ± 3.70 
vs. 5.52 ± 7.82 days; p = 0.002) (Table 4).

Mortality rates in the CICU

The overall mortality rate in CICU was 6.4% (163/2541). 
Patients over 75 years had a significantly higher mortal-
ity rate of 9.7%, compared to 4.1% for those under 75 
(p < 0.001, OR 2.51 [95% CI 1.81–3.48]) (Table 5).

Several conditions were associated with a significantly 
higher mortality rate in patients over 75 years of age com-
pared to their younger counterparts (Table 6). These con-
ditions include AHF (13% vs. 5.6%, p < 0.001), NSTEMI 
(10.2 vs. 2.6%, p < 0.001), STEMI (14.9% vs. 2.4% 

support compared to younger patients (6.1% vs. 19.1%; 
p = 0.03, OR 0.27 [95% CI 0.09–0.87]). In the same diagnos-
tic group, the use of intra-aortic balloon pump (IABP) was 
similar between age groups (15.4% vs. 10.1%; p = 0.33). For 
patients admitted with acute heart failure, no significant dif-
ference in IABP utilization was observed (4.9% vs. 3.8%; 
p = 0.39). Notably, no patient aged ≥ 75 years underwent 
extracorporeal membrane oxygenation (ECMO). (Table 3)

In patients with STEMI, both coronary angiography and 
PCI were performed less frequently in those over 75 years 
(82.1% vs. 93.3%, p < 0.001, OR 0.33 [95% CI 0.18–0.59], 
RR 0.88 for coronary angiography; 79.2% vs. 86.5%, 
p = 0.03, OR 0.59 [95% CI 0.37–0.94], RR 0.92 for PCI). 
Similarly, older patients with NSTEMI exhibited lower 
rates of CABG (4.6% vs. 10.6%, p = 0.019, OR 0.41 [95% 
CI 0.18–0.87]).

Among patients admitted with AF, ablation procedures 
were performed significantly less frequently in those 
aged ≥ 75 years compared to younger patients (0.9% vs. 
4.5%; p = 0.023, OR 0.18 [95% CI 0.03–0.88]). A similar 
age-related disparity was observed in patients with ven-
tricular tachycardia, where ablation was performed in 4.4% 
of older patients versus 18.8% of those under 75 years 
(p = 0.031, OR 0.20 [95% CI 0.04–0.91]).

Conversely, patients over 75 years with valvular disease 
were more likely to undergo balloon aortic valvuloplasty 
(BAV) (5.4% vs. 0.7%, p = 0.013, OR 8.35 [95% CI 1.08–
64.19]) and transcatheter aortic valve replacement (TAVR) 
(33.9% vs. 16.4%, p < 0.001, OR 2.60 [95% CI 1.56–4.32]). 
A significant difference was also observed for atrioventricu-
lar block (AVB), with pacemaker implantation being more 

Table 4  Length of stay (LOS)
Age Group N Mean LOS Std. Deviation p-value (Two-Sided) Mean Difference Cohen’s d

Split 75 <=75 1489 5,39 8,11 0,472 0,23 0,029
> 75 1052 5,62 7,27

Split 80 <=80 1871 5,60 8,01 0,237 0,41 0,053
> 80 670 5,18 7,06

Split 85 <=85 2241 5,63 8,10 < 0,001 1,19 0,15
> 85 300 4,43 4,51

Split 90 <=90 2492 5,52 7,82 0,002 1,82 0,23
> 90 49 3,69 3,70

Table 5  Mortality rates in CICU by age groups
Age Group N Deaths Death Rate (%) p-value Odds ratio [95% CI]

Split 75 <=75 1489 61 4.1 < 0.001 2.51 [1.81–3.49]
> 75 1052 102 9.7

Split 80 <=80 1871 89 4.8 < 0.001 2.48 [1.80–3.43]
> 80 670 74 11.0

Split 85 <=85 2241 129 5.8 < 0.001 2.09 [1.40–3.12]
> 85 300 34 11.3

Split 90 <=90 2492 155 6.2 0.004 2.94 [1.36–6.38]
> 90 49 8 16.3
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cardiogenic shock exhibited the poorest outcomes with a 
mean survival of 281.0 days.

Statistical comparisons revealed significant differences in 
survival between the under 75 group and the over 75 group 
for each condition (p < 0.01 for all comparisons), except for 
AVB (p = 0.091).

Pairwise comparisons between various admission rea-
sons in the older cohort (over 75) revealed no significant 
difference in survival between STEMI, NSTEMI and TTS 
patients. Cardiogenic shock had a significantly worse sur-
vival compared to each other diagnosis (Table 8, see Figs. 3 
and 4 in Supplementary material for the other survival anal-
ysis plots).

Discussion

In this study of 2,541 CICU admissions, including more 
than 1,000 elderly patients, we provide age-stratified data 
on admission diagnoses, procedural management, length of 
stay, and both short- and long-term mortality.

Older patients were more frequently admitted for con-
ditions reflecting chronic or degenerative cardiovascular 
pathology, such as AHF, valvular heart disease, AF and 
AVB (Table 2). Notably, AHF emerged as the leading reason 
for CICU admission in the elderly. The overrepresentation 
of these conditions underscores the distinct epidemiologi-
cal profile of critical cardiovascular illness in older adults. 
CICUs should implement rapid geriatric assessment path-
ways for patients admitted with AHF or valvular disease to 
identify frailty and comorbidities early, facilitating tailored 

p < 0.001), cardiogenic shock (53.8% vs. 32.6%, p = 0.013). 
No significant differences in CICU mortality were observed 
for the remaining conditions in our cohort (Table 6).

Stratification by increasing age thresholds showed a pro-
gressive rise in in-CICU mortality among the oldest patients. 
Mortality was significantly higher in those aged ≥ 80 years 
compared to those under 80 (11.0% vs. 4.8%; p < 0.001, OR 
2.48 [95% CI 1.80–3.43]). This pattern was confirmed at the 
≥ 85 years cutoff (11.3% vs. 5.8%; p < 0.001, OR 2.09 [95% 
CI 1.40–3.11]) and became even more pronounced among 
patients aged ≥ 90 years, where mortality reached 16.3% 
compared to 6.2% in those under 90 (p = 0.004, OR 2.94 
[95% CI 1.35–6.38]) (Table 5).

Survival analysis

Patients younger than 75 years had a significantly longer 
mean survival of 1352.7 days (95% CI: 1320.0–1385.4), 
compared to 891.9 days (95% CI: 853.7–930.1) in those 
aged 75 years or older (Log-Rank p < 0.001; Fig. 1).

The Kaplan-Meier analysis stratified by primary admis-
sion reason to CICU (AVB, STEMI, NSTEMI, Cardiac 
Arrest, AHF, Cardiogenic Shock and TTS) and age groups 
(under and over 75 years) revealed significant differences 
in survival times across various cardiac diagnoses (Table 7; 
Fig. 2).

For patients under 75 years, the longest mean survival 
times were observed in STEMI (1292.0 days) and TTS 
(1232.6 days). Cardiogenic shock had the shortest mean 
survival time at 687.4 days.

For patients over 75 years, the highest mean sur-
vival times were observed for AVB (1081.6 days), while 

Condition– ICD9 Diagnosis Over 75
death (%)

Under 75
death (%)

p-value Odds ratio [CI 
95%]

Relative 
Risk

Acute aortic syndrome 8.7 9.1 1.000 0.95 [0.16–5.63] 0.95
Cardiac arrest 32.6 25.5 0.510 1.42 [0.60–3.37] 1.27
Acute heart failure 13 5.6 < 0.001 2.49 [1.66–3.74] 2.32
Atrial fibrillation 12.7 6.8 0.067 1.98 [0.98–4.01] 1.86
Atrio-ventricular block 5.7 2.4 0.356 2.45 [0.53–11.30] 2.37
Endocarditis 9.6 13.7 0.584 0.67 [0.22–2.09] 0.7
Myocarditis 0 0 Not 

Applicable
Not Computable Not Com-

putable
NSTEMI 10.2 2.6 < 0.001 4.18 [1.80–9.68] 3.92
High risk pulmonary embolism 16.7 16.3 1.000 1.02 [0.18–5.59] 1.02
Pericardial disease 13.6 4.3 0.060 3.52 [1.00-12.30] 3.16
Cardiogenic shock 53.8 32.6 0.013 2.41 [1.25–4.67] 1.65
Septic shock 40 30.2 0.474 1.53 [0.60–3.93] 1.32
STEMI 14.9 2.4 < 0.001 7.19 [3.37–15.33] 6.2
Takotsubo syndrome 6.7 3.1 0.637 2.21 [0.22–22.31] 2.16
Unstable angina 0 2.3 1.000 Not Computable Not Com-

putable
Valvular disease 10.1 6.8 0.364 1.53 [0.71-3-27] 1.48
Ventricular tachycardia 8.9 5.9 0.718 1.56 [0.40–6.13] 1.5

Table 6  ICD9 specific mortality 
rate in CICU comparison under/
over 75
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risk and prolonged recovery—the reduced use of invasive 
strategies in STEMI patients is more surprising, though con-
sistent with prior registries [13, 14]. Both coronary angi-
ography and PCI were significantly less frequent in elderly 
STEMI patients (Table 3), despite the well-established mor-
tality benefit of timely revascularization. This discrepancy 
is concerning, especially given the elevated ischemic risk in 
older individuals, who might stand to benefit the most from 
such interventions [15].

Several factors may underlie this pattern, including 
delayed presentation leading to ineligibility for revascu-
larization, heightened concerns over bleeding or contrast 
nephropathy, or patient/family preferences for conservative 
management. In many cases, invasive procedures may have 
been deferred due to inadequate hemodynamic stabilization.

A contributing factor may have been the lower use of 
temporary Mechanical Circulatory Support (tMCS), such as 

care plans that align with patient preferences and antici-
pated outcomes.

Interestingly, our finding of a higher rate of TTS in 
elderly patients (Table 2) contrasts with previous large-scale 
registries [10], potentially indicating regional variations or 
improved diagnostic sensitivity.

The frequency of STEMI was significantly lower in 
patients over 75 years compared to those under 75 (16% 
vs. 28.3% of CICU admissions), whereas NSTEMI rates 
were similar across age groups. This pattern likely reflects 
age-related changes in plaque morphology and instability 
mechanisms, as demonstrated in prior intracoronary imag-
ing and non-invasive diagnostic studies [11, 12].

Elderly patients with acute coronary syndromes (ACS) 
underwent fewer invasive procedures than their younger 
counterparts. While the lower rate of CABG in older adults 
with NSTEMI is expected—due to higher perioperative 

Primary reason for 
hospitalization

Mean Survival
(days)
Under 75

95% CI Mean 
Survival 
(days)
Over 75

95% CI p-value

AVB 1142.3 1029.8–1254.9 1081.6 1000.7–1162.4 0.091
STEMI 1292.0 1261.0–1323.0 905.1 807.9–1002.3 < 0.001
NSTEMI 1192.2 1138.1–1246.4 951.0 861.4-1040.6 < 0.001
Cardiac arrest 935.5 745.8–1125.3 547.5 359.4–735.6 < 0.001
Cardiogenic shock 687.4 483.8–891.0 281.0 107.4–454.6 < 0.001
AHF 979.8 884.6–1075.0 663.6 544.7–782.4 < 0.001
TTS 1232.6 1086.8–1378.4 820.2 646.9–993.5 0.004

Table 7  Mean survival time 
according to cardiac diagnosis 
and age group

 

Fig. 1  Kaplan Meier curves, according to 75 years age cutoff
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cardiogenic shock trials, resulting in a significant evidence 
gap for this population [16]. The decision to employ tMCS 
requires a careful discussion of goals, potential benefits, and 
exit strategies, ideally by a multidisciplinary team.

Our findings underscore the need to improve access to 
evidence-based therapies through enhanced risk stratifica-
tion tools and shared decision-making frameworks that bal-
ance procedural risks with potential benefits in older adults.

Device-based interventions, such as pacemaker implan-
tation and cardiac implantable electronic device (CIED) 
revision or extraction, were significantly more common in 
elderly patients (Tables 3 and 12 of Supplementary Mate-
rial), aligning with the increased prevalence of conduction 
disease and device-related complications in this population 
[17].

In contrast, catheter ablation procedures for AF and ven-
tricular tachycardia (VT) were significantly underutilized 
(Table  3). Although concerns about procedural risk and 
limited long-term efficacy may explain this trend, the data 
suggest a potential opportunity to reassess the threshold for 
offering rhythm control strategies in well-selected elderly 
patients [18]. Prospective trials focusing on procedural 
outcomes and quality-of-life metrics following ablation in 
older adults are needed to refine current decision-making 
paradigms.

The significantly higher rates of TAVR and BAV observed 
among elderly patients underscore the burden of degenera-
tive valvular disease in this population (Tables 2 and 3), with 
severe aortic stenosis affecting approximately 3.4% of indi-
viduals over 75 years of age [19]. In older patients, TAVR 

Impella CP, in elderly patients presenting with cardiogenic 
shock (Table  3). No patient over 75 years was supported 
with ECMO, while no significant differences were observed 
in the use of IABP between the two groups (Table 3). These 
trends likely reflect a combination of perceived procedural 
risk, comorbidity burden, and concerns about clinical futil-
ity. Additionally, older patients are underrepresented in 

Table 8  Pairwise log rank comparisons for primary admission reasons 
in over 75 group
Diagnosis 1 Diagnosis 2 Chi-Square p-value
AVB (1) STEMI (2) 3.577 0.059
AVB (1) NSTEMI (3) 4.318 0.038
AVB (1) Cardiac arrest (4) 30.304 < 0.001
AVB (1) Cardiogenic shock (5) 82.650 < 0.001
AVB (1) AHF (6) 35.756 < 0.001
AVB (1) TTS (7) 2.760 0.097
STEMI (2) NSTEMI (3) 2.219 0.136
STEMI (2) Cardiac arrest (4) 27.378 < 0.001
STEMI (2) Cardiogenic shock (5) 108.047 < 0.001
STEMI (2) AHF (6) 41.398 < 0.001
STEMI (2) TTS (7) 0.320 0.572
NSTEMI (3) Cardiac arrest (4) 22.951 < 0.001
NSTEMI (3) Cardiogenic shock (5) 95.176 < 0.001
NSTEMI (3) AHF (6) 27.170 < 0.001
NSTEMI (3) TTS (7) 0.134 0.714
Cardiac arrest (4) Cardiogenic shock (5) 7.177 0.007
Cardiac arrest (4) AHF (6) 0.812 0.368
Cardiac arrest (4) TTS (7) 9.483 0.002
Cardiogenic shock (5) AHF (6) 22.857 < 0.001
Cardiogenic shock (5) TTS (7) 31.843 < 0.001
AHF (6) TTS (7) 6.774 0.009

Fig. 2  Kaplan Meier curves in patients over 75 according to primary admission reason to CICU
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highlighted consistent findings, with comparable in-hospital 
mortality and increased follow-up mortality in elderly TTS 
patients [25, 26], suggesting that TTS is far from a benign 
condition in the elderly population.

Clinical programs should ensure robust outpatient fol-
low-up and disease-specific care pathways for elderly sur-
vivors of CICU hospitalization. In parallel, comparative 
effectiveness studies evaluating interventions that extend 
beyond the CICU stay—including transitional care, rehabil-
itation, and telemonitoring—are essential to improve long-
term outcomes in this expanding population.

Study limitations

This study has several limitations. Its retrospective, single-
center design may limit external generalizability, and reli-
ance on ICD-9 coding may introduce classification bias. 
Key variables such as frailty, functional status, and com-
prehensive comorbidity indices were unavailable, limit-
ing adjustment for baseline vulnerability. Sex and racial 
representation were imbalanced, with a predominance of 
male and Caucasian patients. Lastly, all data were collected 
within the context of a publicly funded healthcare system, 
which may influence procedural access and decision-mak-
ing dynamics.

Conclusions

This study provides a comprehensive, age-stratified analysis 
of over 2,500 CICU admissions, offering additional insights 
into the acute cardiovascular care needs of elderly patients. 
Older adults were more frequently admitted for chronic-
degenerative conditions and experienced higher in-hospital 
and long-term mortality, particularly in the presence of 
acute heart failure, ACS, and cardiogenic shock. Invasive 
procedures were less frequently performed in older patients, 
especially in high-risk clinical settings, raising concerns 
about potential under-treatment and highlighting the need 
for individualized decision-making.

These findings underscore the importance of aligning 
clinical strategies with the specific risk profiles and goals of 
care of older adults. They also provide real-world evidence 
to inform health system planning, including resource allo-
cation, priority setting, and the development of geriatric-
focused CICU protocols. Further prospective, multicenter 
studies studies incorporating comprehensive geriatric 
assessment and patient-centered outcomes - such as quality 
of life, level of autonomy, and rehospitalizations - are essen-
tial to improve care quality and prognosis in this growing 
patient population.

has emerged as the preferred option, given its minimally 
invasive approach, particularly in those with high surgical 
risk profiles [20]. Furthermore, recent evidence has demon-
strated the efficacy of TAVR even in individuals with low to 
intermediate surgical risk, supporting its increasing use as 
a therapeutic option in the elderly [21]. BAV, on the other 
hand, can serve as an effective tool to achieve hemodynamic 
stabilization in patients with cardiogenic shock, acting as a 
bridge to further definitive interventions [22]. Future stud-
ies should evaluate whether earlier referral and expedited 
work-up for TAVR among elderly CICU patients lead to 
improved clinical outcomes and reduced readmission rates.

Length of stay (LOS) analyses showed no difference 
between patients above and below 75 years; however, sig-
nificantly shorter LOS was observed in patients over 85 and 
over 90 years (Table 4). This reduction may reflect various 
factors, including early limitations of care, palliative man-
agement decisions, or rapid resolution of conditions such as 
AVB following pacemaker implantation. Notably, mortality 
rates increased significantly with advancing age, peaking 
in nonagenarians (Table 5). These findings raise questions 
about the balance between intensive care resource use and 
clinical benefit in the very elderly. Research is needed to 
determine whether shorter LOS in this population is associ-
ated with improved efficiency or reflects early de-escalation 
of care in the context of limited prognosis.

Our study also identified specific conditions associated 
with significantly higher mortality in the CICU among 
patients over 75 years compared to younger individuals, 
including AHF, NSTEMI, STEMI and cardiogenic shock 
(Table  6). These findings underscore the vulnerability of 
older adults to poor in-hospital outcomes and highlight the 
need for proactive risk stratification tools that incorporate 
geriatric parameters [23]. The extent to which access to 
invasive procedures may have influenced these outcomes is 
beyond the scope of this study.

Survival analyses confirmed the heightened long-term 
mortality risk in older patients compared to their younger 
counterparts (Fig.  1), consistent with well-documented 
trends in aging populations [24]. Notably, this trend varied 
according to specific diagnoses (Table 7; Fig. 2). For patients 
with AVB, no significant difference in CICU mortality or 
follow-up mortality was observed between those under and 
over 75 years. However, a markedly different scenario was 
noted for acute coronary syndromes, AHF, and cardiogenic 
shock, with cardiogenic shock being clearly associated with 
the poorest survival in patients over 75 years.

Interestingly, elderly patients with TTS did not dem-
onstrate higher mortality during CICU stay compared to 
younger patients (Table 6), but exhibited reduced survival 
at follow-up (Table 7), comparable to patients with STEMI 
and NSTEMI (Table  8). Previous studies have already 
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