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A B S T R A C T

Background: Current knowledge about non-acute myocardial infarction-associated cardiogenic shock (nAMI-CS) 
by ethnicity is limited. This study compares clinical features and outcomes of nAMI-CS in Hispanic versus non- 
Hispanic patients in the U.S.
Methods: Hospitalizations with nAMI-CS from 2018 to 2020 were identified using the National Inpatient Sample 
(NIS) database. Patients were classified by ethnicity (Hispanic vs. non-Hispanic). Statistical analysis, including 
Chi-square and t-tests, was conducted using STATA version 18.
Results: Out of 8607 nAMI-CS hospitalizations, 832 (9.6 %) were Hispanic. Hispanic patients were younger (62.3 
± 15.2 vs. 66.2 ± 15.3 years) and had higher incidences of smoking (2.4 % vs. 2.1 %), coronary artery disease 
(45.4 % vs. 44.1 %), myocardial infarction (2.9 % vs. 1.9 %), heart failure (10.1 % vs. 9.2 %), and diabetes 
mellitus (18.9 % vs. 18.1 %). They had lower incidences of hypertension (32.9 % vs. 34.3 %), valve disease (1.9 
% vs. 2.1 %), and cerebrovascular disease (6.5 % vs. 8.5 %, all p < 0.005). Hispanic patients had slightly higher 
in-hospital mortality rates (18.6 % vs. 17 %, p < 0.001), with an adjusted odds ratio (aOR) of 1.20 (95 % CI: 
1.01–1.50, p = 0.01). Their hospital stays were longer (17.7 ± 1.87 vs. 13.2 ± 0.31 days, p = 0.03) and costlier 
($409,280 ± 591,582 vs. $291,298 ± 461,920, p = 0.03).
Conclusion: Hispanic nAMI-CS patients are younger, have more co-morbid conditions, longer hospital stays, 
higher costs, and higher in-hospital mortality rates than non-Hispanic patients. Further research is needed to 
understand the mechanisms behind these disparities.

1. Introduction

Cardiogenic shock is a cause of significant morbidity and mortality 
worldwide. Approximately 80 % of individuals experiencing cardio-
genic shock (CS) are attributed to acute myocardial infarction (AMI), 
typically presenting with left ventricular failure [1]. In recent years, 
there has been greater emphasis on understanding the characteristics 
and outcomes of other forms of CS unrelated to an AMI (nAMI-CS), 
including pulmonary embolism, pericardial tamponade, myocarditis, 
arrhythmia, valvular disease, decompensated congestive heart failure or 
other cardiomyopathies [1,2]. Considering this spectrum, the incidence 
and prevalence estimates of nAMI-CS have also been observed to vary 
across different patient subgroups. A recent study conducted in the US 
identified heart failure as the second most common cause of nAMI-CS, 

followed by arrhythmia, specifically atrial fibrillation [3]. In a study 
involving 1767 individuals diagnosed with nAMI-CS secondary to heart 
failure, a significant proportion had denovo heart failure (19.8 %) and 
were likely to present in advanced SCAI stages as well as lead to high 
rates of mortality and complications (63 %) compared to AMI-CS [4,5]. 
Furthermore, higher rates have been observed with nAMI-CS ranging 
from 68 per 100,000 hospitalizations in 2004 to 258 per 100,000 hos-
pitalizations in 2018 compared to AMI-CS [6]. Patients with nAMI-CS 
are generally younger than patients with AMI-CS and, exhibit a lower 
prevalence of comorbidities and have a higher hospital mortality rate 
[7]. However, the impact of race and ethnicity on presenting charac-
teristics and outcomes in nAMI-CS is not well understood, except in 
some studies with AMI-CS [8]. In one US-based registry focused on 
percutaneous coronary interventions in CS, substantial disparities in the 
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treatment and in-hospital mortality of Hispanic patients with cardio-
genic shock, particularly in their reduced likelihood of undergoing 
percutaneous coronary intervention, were highlighted [9]. The existing 
knowledge regarding the clinical features and outcomes of non-AMI-CS 
in Hispanic populations remains limited. Accordingly, we sought to 
compare the clinical features and outcomes of non-AMI-CS in the His-
panic population with those of the non-Hispanic population in the 
United States.

2. Materials and methods

2.1. Data source and study cohort

The analysis utilized data from the National Inpatient Sample (NIS) 
database from January 2018 to December 2020. The National Inpatient 
Sample (NIS) is an openly accessible administrative dataset established 
as part of the Healthcare Cost and Utilization Project (HCUP), funded by 
the Agency for Healthcare Research and Quality (AHRQ). Covering 98 % 
of the U.S. population across 44 states, the NIS compiles data from 
approximately 7 million hospitalizations annually, representing all dis-
charges from 1050 hospitals—a sample roughly mirrors 20 % of the 
entire U.S. hospital landscape. Utilizing the ‘discharge weight’ variable, 
the weighted estimate of yearly hospitalizations amounts to around 35 
million. Each entry in the database includes a primary diagnosis, in- 
hospital procedures, and up to 24 secondary discharge diagnoses [10]. 
Diseases and procedures can be tracked using the International Classi-
fication of Diseases (ICD) codes [11]. Noteworthy data like cost, length 
of stay, and discharge disposition are available, although pharmaco-
logical data and lab results are not recorded [10]. Due to the de- 
identified nature of the database and its public accessibility, the study 
did not require Institutional Review Board approval or informed con-
sent. The analysis employed the ICD-10-CM for data interpretation, 
excluding encounters involving individuals under 18. Initially, en-
counters with cardiogenic shock were identified using ICD-10-R57.0, 
R57.9. ICD-10-R57.0 is defined by the International Classification of 
Diseases (ICD) as shock resulting from diminution of cardiac output in 
heart disease, shock resulting from primary failure of the heart in its 
pumping function, as in myocardial infarction, severe cardiomyopathy, 
or mechanical obstruction or compression of the heart, or shock 
resulting from the failure of the heart to maintain adequate output. ICD- 
10-R57.9 is defined as an unspecified shock per the International Clas-
sification of Diseases (ICD). Subsequently, these encounters were cate-
gorized into cardiogenic shock associated with non-acute myocardial 
infarction-based encounters after excluding ICD-10-I21.1. ICD-10- 
I21.0 is defined as acute myocardial infarction or cardiac infarction or 
infarction of the heart, myocardium, or ventricle or myocardial infarc-
tion specified as acute or with a stated duration of 4 weeks (28 days) or 
less from onset.

For this study, race was classified as Hispanic (from here on referred 
to as Hispanic) and non-Hispanic (white, black, Asian, Pacific Islander, 
Native American, and others). In the NIS, ‘race’ and ‘ethnicity’ are coded 
using a single data element known as “RACE.” When both ‘race’ and 
‘ethnicity’ information is accessible, preference is given to ethnicity over 
race when establishing the HCUP value for ‘RACE.’ We included de-
mographic characteristics, admission type and day, insurance status, 
hospital characteristics, mortality, complications, length of stay, and 
resource utilization. Hospitalizations with missing race/ethnicity data 
were excluded from the study. Hospitalizations related to COVID-19 
admissions were also excluded from the study.

2.2. Outcomes

The study focused on the rate of inpatient mortality. Secondary 
outcomes encompass complications, utilization of mechanical circula-
tory support, and resource assessment involving the length of hospital-
ization and the average stay costs.

2.3. Data analysis

Baseline characteristics were analyzed through statistical tests, 
employing a Pearson chi-square test, Fisher's exact test for categorical 
variables, and an independent samples t-test for continuous variables. 
Categorical variables were presented using frequencies and percentages, 
while continuous variables were described with means and standard 
deviations. Unadjusted odds ratios (OR) with 95 % confidence intervals 
(CI) were calculated for crude binary data. A multivariate logistic 
regression model (LRM) was utilized to assess in-hospital outcomes and 
account for potential confounders. The multivariable LRM was adjusted 
for age, gender, hospital characteristics (including hospital size, type of 
hospital, and location), and baseline comorbidities to calculate adjusted 
odds ratios (aOR). A significance level of 0.05 (two-sided) was consid-
ered for all analyses conducted using STATA version 18.

3. Results

3.1. Cases extracted for analysis

A total of 277,638 hospitalizations were identified for CS, and 
269,031 hospitalizations were excluded from the study owing to AMI 
and CS secondary to non-cardiopulmonary causes, for example, sepsis, 
respiratory failure, or trauma. There were no hospitalizations with 
missing data. There was a total of 8607 hospitalizations identified from 
January 2018 to December 2020 for nAMI-CS, of which 832 (9.6 %) 
patients were Hispanics and 7775 (90.4 %) patients were non-Hispanics.

3.2. Baseline characteristics

As seen in Table 1, Hispanic nAMI-CS patients were, on average, four 
years younger than non-Hispanic nAMI-CS patients and more likely to be 
female. Both groups exhibited similar rates of non-elective hospitaliza-
tions. A more significant proportion of Hispanic nAMI-CS patients were 
admitted to rural centers and were more frequently admitted to hospi-
tals in the Northeast and the West Coast. Hispanic nAMI-CS patients 
were more likely than non-Hispanic AMI-CS to have Medicaid or no 
insurance coverage.

Among the underlying co-morbid conditions, Hispanic nAMI-CS 
patients had slightly but statistically significantly higher smoking, 
CAD, CHF, MI, CHF, and DM but lower AF, hypertension, valve disease, 
and cerebrovascular disease (Table 1). Fig. 1 and Table 2 detail the 
underlying etiologies of non-AMI CS in Hispanic and non-Hispanic pa-
tients. Most of the Hispanic patients developed shock secondary to heart 
failure (66.3 %).

3.3. In-hospital mortality, morbidity, and resource utilization

As seen in Tables 3 and 4, Hispanic nAMI-CS patients had slightly but 
statistically significantly higher in-hospital mortality rates compared to 
non-Hispanic nAMI-CS patients.

Cases of stroke, tracheostomy, PEG placement, and use of advanced 
circulatory support were slightly lower in Hispanic nAMI-CS patients 
compared to non-Hispanic nAMI-CS patients. Still, after adjusting for 
differences in baseline variables, the likelihood of stroke, PEG place-
ment, and use of advanced circulatory support was higher in Hispanic 
nAMI-CS patients. The probability of in-hospital death was 1.20-fold 
higher in Hispanic nAMI-CS patients even after adjusting for age, 
gender, hospital characteristics such as bed size, and baseline comor-
bidities including hypertension, type 2 diabetes mellitus, coronary ar-
tery disease, COPD, history of prior myocardial infarction, end-stage 
renal disease, and history of prior percutaneous intervention (OR = 1.20 
[95 % CI: 1.01–1.50], p 0.01). Length of stay was, on average, four days 
longer. Costs of hospitalization over $117,000 and higher were observed 
in Hispanic nAMI-CS patients compared to non-Hispanic nAMI-CS pa-
tients (Table 3).
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4. Discussion

In the current study, Hispanic nAMI-CS patients were younger than 
non-Hispanic patients and had higher in-hospital mortality and pro-
longed length of stay. We found that most Hispanic patients had either 
Medicaid or Medicare insurance. After adjusting for covariates, Hispanic 
nAMI-CS patients had a 1.23-fold higher risk of requiring mechanical 
circulatory support. They were more likely to utilize ECMO or IABP 
compared to non-Hispanic patients. To our knowledge, this is the first 
study to describe the clinical features and outcomes of nAMI-CS in 
Hispanic patients. Hispanics are disproportionately impacted by unfa-
vorable daily living conditions, driven by structural and social factors 
such as macroeconomics, cultural norms, income, education, employ-
ment, and health service availability [12–14]. These factors, known as 
social determinants of health, can induce chronic stress through a 
mechanism called allostatic load, resulting in behavioral risk factors 
such as unhealthy diet, physical inactivity, and substance abuse, as well 
as biological responses like disrupted circadian rhythms, inflammatory 
reactions, and cytokine responses [14]. Therefore, it is essential to 

highlight disparities in this cohort.
Fig. 2 details the overall distribution of the Hispanic population in 

the US. As observed in the figure, most of the Hispanic population is 
based in the West (31 %) and South (19 %) regions of the US. This is 
consistent with the overall percentage of hospitalizations observed in 
our analysis, with the South and West Regions being the most common 
territories for the Hispanic population. Our study is representative of the 
distribution of the Hispanic population in the US, and therefore, 
healthcare resources can be well distributed accordingly.

In our study, higher mortality rates were observed for Hispanic 
nAMI-CS patients, and the cohort was relatively younger. This is 
possibly related to the increased cardiovascular risk highlighted in the 
literature. Hispanics have a high lifetime risk of developing type 2 dia-
betes mellitus. Estimates from the CDC survey in 2011 showed that the 
prevalence was higher, the prevalence of type 2 diabetes mellitus in 
Hispanics was 11.8 % compared to 7 % in non-Hispanics [15] but recent 
statistics from the Centers for Disease Control in adults (2019–2021) 
showed changes in age-adjusted data [16]. For both men and women, 
prevalence of diagnosed diabetes was highest among American Indian 
and Alaska Native adults (13.6 %), followed by non-Hispanic Black 
adults (12.1 %), adults of Hispanic origin (11.7 %), non-Hispanic Asian 
adults (9.1 %) and non-Hispanic White adults (6.9 %) [16]. The prev-
alence of diabetes mellitus in non-Hispanics may reflect the increased 
prevalence of diagnosed diabetes in other ethnicities [17]. Type 2 dia-
betes mellitus remodels the heart in a variety of ways that increase the 
chances of developing further comorbidities [18,19]. Increased left 
ventricular hypertrophy, increased relative wall thickness, and 
abnormal diastolic function are independently associated with diabetes 
mellitus [18,19]. The remodeling can be possibly accelerated by other 
comorbidities that were noted to be significantly higher in the younger 
Hispanic cohort, such as coronary artery disease, heart failure, and 
smoking. Total cardiovascular disease and heart failure mortality have 
also been noted to increase in young Hispanics [20]. Additionally, data 
from the National Health and Nutrition Examination Survey 
(2015–2016) revealed that young Hispanic adults had higher rates of 
obesity (46.9 % vs. 38.2 %) [21]. The recent Young-MI registry found 
that 18 % of young Hispanic adults had possible or definite familial 
hypercholesterolemia [22]. Furthermore, Behavioral Risk Factor Sur-
veillance System data (2015–2018) showed that younger Hispanic 
adults had a higher prevalence of physical inactivity (31.7 % vs. 23.4 %) 
than non-Hispanic adults [23]. Childhood adiposity, obesity, and young- 
onset diabetes are also more prevalent in Hispanic individuals than in 
non-Hispanic individuals [24]. Additionally, smoking rates were higher 
among Hispanic youth (28 % vs. 23.8 %) compared to non-Hispanic 
youth [25]. Given the combination of these factors, the overall risk of 
the Hispanic population developing such diseases at a younger age, 
followed by complications and mortality, has significantly increased. 
This ultimately results in higher rates of mortality.

In our study, Hispanic nAMI-CS experienced a prolonged length of 
stay during in-hospital admission. The longer length of stay may have 
been due to the increased risk of complications after adjusting for 
covariates in this cohort, including stroke followed by PEG placement. 
As a result of increased length of stay and higher complication rate, the 
mean hospital charges were $117,982 higher in Hispanic nAMI-CS pa-
tients than non-Hispanic nAMI-CS patients.

We hypothesize a few explanations for these findings. Access to 
appropriate and timely healthcare for Hispanics may hindered by 
various financial and nonfinancial barriers [26]. First, acculturation 
level, language proficiency, and immigration status directly impact their 
healthcare access [26]. Second, recent immigrants face challenges due 
to isolation from mainstream U.S. society and unfamiliarity with the 
healthcare system, leading to potential delays in receiving necessary 
care [26]. Furthermore, undocumented immigrants face additional 
barriers due to fear of deportation. Third, two primary barriers to 
healthcare access for Hispanics are the lack of health insurance coverage 
and the absence of a usual source of care [26]. Lack of insurance makes 

Table 1 
Baseline characteristics.

Variable Hispanics 
(N = 832)

Non-Hispanics 
(N = 7775)

p-value

Age (years) 62.3 ± 15.2 66.2 ± 15.3 0.02
Female 48.5 % 26.9 % 0.01
Type of admission 

Elective 
Non-elective

7.8 % 
92.2 %

7.1 % 
92.9 %

0.312

Admission day 
Weekday 
Weekend

93.0 % 
7.0 %

92.4 % 
7.6 %

0.901

Primary payer 
Medicare 
Medicaid 
Private insurance 
Self-pay 
No charge 
Other

31.7 % 
30.3 % 
5.2 % 
17.6 % 
0.1 % 
15.1 %

44.9 % 
27.6 % 
8.2 % 
10.5 % 
0.2 % 
8.6 %

<0.001

Hospital Characteristics 
Bed size 
Small 
Medium 
Large

33.3 % 
16.7 % 
50.0 %

15.5 % 
25.8 % 
58.6 %

0.111

Region 
Northeast 
Midwest 
South 
West

19.1 % 
7.3 % 
37.8 % 
35.8 %

16.6 % 
22.8 % 
40.9 % 
19.7 %

<0.001

Location 
Rural 
Urban nonteaching 
Urban teaching

3.5 % 
13.8 % 
82.7 %

0.8 % 
13.9 % 
85.3 %

<0.001

Comorbidities 
CAD 
Smoking 
PCI 
ESRD 
AF 
MI 
CHF 
COPD 
DM 
HTN 
Hypothyroidism 
Pulmonary hypertension 
Valvular heart disease 
CVD

45.4 % 
2.4 % 
5.4 % 
5.5 % 
6.9 % 
2.9 % 
10.1 % 
6.0 % 
18.9 % 
32.9 % 
2.2 % 
0.7 % 
1.9 % 
6.5 %

44.1 % 
2.1 % 
5.0 % 
5.9 % 
7.9 % 
1.9 % 
9.2 % 
5.5 % 
18.1 % 
34.3 % 
1.2 % 
0.9 % 
2.1 % 
8.5 %

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001

N-number of patients, CAD- Coronary Artery Disease, PCI-Percutaneous Inter-
vention, ESRD-Endstage Renal Disease, AF- Atrial Fibrillation, MI-Myocardial 
Infarction, CHF-Congestive Heart Failure, COPD-Chronic Obstructive Pulmo-
nary Disease, DM- Type 2 Diabetes Mellitus, HTN-Hypertension, CVD- Cere-
brovascular Disease.
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healthcare unaffordable, and without a regular source of care, in-
dividuals may face difficulties in obtaining timely and necessary services 
[26]. Hispanics rank poorly on both these barriers, with historical dis-
parities in health insurance coverage compared to non-Hispanic whites 
[26]. Differences in employer-provided insurance coverage and job 

characteristics contribute to these disparities. As a result of the vicious 
cycle of delayed care, many patients present at a very complicated stage 
of the disease, contributing to increased length of stay, higher inpatient 
mortality rate, complications, and cost of hospitalization.

The risk of mechanical circulatory support was 1.23-fold higher 
among Hispanic nAMI-CS patients in comparison to the non-Hispanic 
group after adjusting for covariates. Hispanic nAMI-CS patients were 
more likely to utilize ECMO or IABP. In comparing nAMI-CS (non-acute 
myocardial infarction cardiogenic shock) with AMI-CS (acute myocar-
dial infarction cardiogenic shock), key differences arise from their 
distinct pathologies. While AMI-CS is primarily due to myocardial injury 
and hypoperfusion, nAMI-CS encompasses various causes like acute or 
chronic heart failure, fulminant myocarditis, and malignant arrhythmias 
[4,27,28]. Both conditions follow an “ischemic spiral” leading to mul-
tiorgan failure. Management strategies differ; nAMI-CS patients often 
tolerate relative hypotension better, and initial treatments may include 
diuresis, vasodilators, or inotropes. Persistent hypotension or worsening 
end-organ function necessitates mechanical circulatory support, chosen 
based on comprehensive clinical evaluations [28]. The use of IABP was 
explained by the initial presentation of Hispanic patients to rural centers 

Fig. 1. Etiology of non-AMI cardiogenic shock. Bar Color: Yellow = Hispanics. Blue = Non-Hispanics. (For interpretation of the references to color in this figure 
legend, the reader is referred to the web version of this article.)

Table 2 
Logistic regression analysis of etiologies.

Etiologies Hispanics Non- 
Hispanics

Adjusted odds ratio

(N = 832) (N = 7775) aOR p- 
value

Heart failure 
Pericardial 
effusion 
Myocarditis 
Valvular heart 
disease

552 (66.3 
%) 
106 (20.0 
%) 
100 (12.0 
%) 
16 (1.9 %)

5014 (64.5 
%) 
1321 (17.0 
%) 
1011 (13.0 
%) 
163 (2.1 %)

1.38 
(1.13–1.44) 
1.22 
(1.03–1.55) 
1.15 
(1.02–1.38) 
1.11 
(1.01–1.33)

0.01 
0.02 
0.01 
0.03

Table 3 
In-hospital outcomes, MCS use, and resource utilization among Hispanics and other races.

Outcomes Hispanics Non-Hispanics Unadjusted odds ratio Adjusted odds ratio

(N = 832) (N = 7775) uOR p-value aOR p-value

Mechanical Circulatory Support 
Impella 
LVAD 
ECMO 
IABP 
Resource utilization 
Length of stay (days) 
Total charges ($)

49 (5.9 %)  

15 (1.8 %) 
5 (0.6 %) 
5 (0.6 %) 
24 (2.9 %)   

17.7 ± 1.87  

409,280 ± 591,582

715 (9.2 %)  

220 (2.8 %) 
77 (1.0 %) 
80 (1.0 %) 
338 (4.3 %)   

13.2 ± 0.31  

291,298 ± 461,920

1.27 (1.01–1.31)  

0.89 (0.63–1.11) 
0.79 (0.51–1.33) 
1.02 (0.85–1.13) 
1.09 (1.01–1.50)

<0.001  

0.30 
0.41 
0.51 
<0.001   

0.03  

0.03

1.23 (1.05–1.41)  

0.79 (0.61–1.15) 
0.75 (0.44–1.23) 
0.98 (0.80–1.11) 
1.07 (1.02–1.22)

<0.001  

0.32 
0.43 
0.55 
<0.001

uOR- Unadjusted Odds Ratio, aOR- Adjusted Odds Ratio.
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(3.5 % of the total hospitalizations), where it served as a temporary 
measure of definitive therapy. Unlike AMI-CS, risk prediction models for 
nAMI-CS are lacking, but IABP use is more common. Heart trans-
plantation and LVAD remain primary treatments. However, due to de-
lays in healthcare and presentation, restrictions in insurance, and 
immigration status, these patients are more likely to present as poor 
candidates for definitive therapy due to the risk of increased 
complications.

The underlying etiology of nAMI-CS could also explain the difference 
in increased use of IABP in Hispanic patients. Hispanic patients were 
1.38 times more likely to have heart failure than non-Hispanic patients 
(p 0.01). In one retrospective study composed of patients with heart 
failure not related to acute myocardial infarction, IABP therapy signif-
icantly increased the cardiac index and reduced systemic vascular 
resistance (P < 0.05) [28]. Despite these improvements, 28 % of these 
patients either died (24 %) or required urgent escalation to mechanical 
circulatory support (MCS) (4 %). In this regard, baseline left ventricular 
cardiac power index and a history of ischemic cardiomyopathy were 
significantly associated with death or urgent MCS escalation [29]. 
However, evidence for IABP and ECMO for other etiologies, specifically 
pericardial effusion and myocarditis, is limited, with the patient popu-
lation primarily being non-Hispanic. IABP is a common strategy 
considered for fulminant myocarditis complicated by effusion that 
ECMO follows in case of persistent lactic acidemia and low cardiac index 
[30].

Our observations align with previous research on minorities, 
particularly Asians and Blacks [8,9,31–34]. However, limited studies 
focus on the Hispanic population [31]. In a study focused on AMI-CS in 
Asians, Asians had a higher likelihood of in-hospital mortality (aOR 
1.03, 95 % CI 1.01–1.05), and the use of IABP (aOR 1.15, 95 % CI 
1.12–1.17) compared to non-Asians. The average in-hospital cost for CS 

hospitalization was significantly greater in the Asian population 
($63,787 ± $80,261) than in non-Asians ($56,207 ± $76,120, p <
0.001). Asians also showed lower odds of receiving Impella (aOR 0.90, 
95 % CI 0.86–0.95) and left ventricular assist devices (LVAD) (aOR 0.71, 
95 % CI 0.65–0.77). At the same time, there was no difference in the use 
of extracorporeal membrane oxygenation (ECMO) compared to non- 
Asians [8]. In our study, nAMI-CS was evaluated in Hispanics. While a 
similar likelihood of requiring mechanical support was observed, the 
total hospitalization costs were found to be much higher as compared to 
hospitalization costs for Asians. The SHOCK trial revealed no statisti-
cally significant differences in race and mortality concerning AMI-CS 
[9]. However, in our study, Hispanics had higher and statistically sig-
nificant mortality rates. While percutaneous interventions were not 
variable for outcome in our study, the SHOCK trial noted a decreased 
rate of interventions in the Hispanic population with nAMI-CS [9]. 
Another study also noted a statistically significant higher odds of inpa-
tient mortality in Hispanic women [27]. In our study, gender differences 
were observed between the Hispanic and non-Hispanic populations but 
were not found to be statistically significant for inpatient mortality.

The strengths of our study include a specific focus on the Hispanic 
population, one of the most significant minorities in the US who are 
underrepresented in clinical studies, and the robust characteristics of the 
database, particularly its ability to provide nationwide estimates. Our 
study has some limitations that should be considered when interpreting 
the results. The reliability of the National Inpatient Sample (NIS) is 
contingent on the proficiency of coders, thereby introducing the possi-
bility of coding and documentation errors. Additionally, changes in 
criteria for identifying and coding cardiogenic shock (CS) over time may 
impact accuracy. However, the validity of the ICD-10 codes has been 
thoroughly investigated and optimized for cardiogenic shock [35]. 
Additionally, the database identifies transfers in the following manner: 

Table 4 
Adverse outcomes.

Outcomes Hispanics Non-Hispanics Unadjusted odds ratio Adjusted odds ratio

(N = 832) (N = 7775) uOR p-value aOR p-value

In-hospital mortality 
Stroke 
Tracheostomy 
PEG

155 (18.6 %)  

54 (6.5 %) 
43 (5.0 %) 
51 (6.1 %)

1328 (17.0 %)  

645 (8.3 %) 
443 (5.7 %) 
536 (6.9 %)

1.24 (1.05–1.61)  

1.45 (1.11–1.59) 
0.99 (0.91–1.06) 
1.39 (1.23–1.45)

<0.001  

0.01 
0.06 
<0.001

1.20 (1.01–1.50)  

1.33 (1.08–1.47) 
1.04 (0.94–1.10) 
1.29 (1.16–1.37)

0.01  

0.03 
0.06 
<0.001

uOR- Unadjusted Odds Ratio, aOR- Adjusted Odds Ratio, PEG-Percutaneous Gastrostomy.

Fig. 2. Population distribution of Hispanics in the United States.

N. Javed et al.                                                                                                                                                                                                                                   American Heart Journal Plus: Cardiology Research and Practice 46 (2024) 100462 

5 



emergency department, another hospital, another healthcare facility 
including long-term care, and court/law enforcement. Therefore, the 
data regarding transfers from rural to urban hospitals is limited. How-
ever, it can be implied that advanced therapies were the primary reason 
when patients were transferred, as observed by the odds ratio for ECMO 
therapy. Unfortunately, the NIS lacks information on medications, CS 
severity, hemodynamics, cardiac biomarkers, left ventricular ejection 
fraction, coronary anatomical features, and lactate levels that form 
components of the SCAI Shock classification and, therefore, could not be 
included. Despite these limitations, the robust characteristics of the 
database, particularly its ability to provide nationwide estimates, 
enhance the credibility of our study's findings. Furthermore, the study 
emphasizes the need for prospective research to better understand 
clinical outcomes in cardiogenic shock within this population to address 
healthcare disparities. Increased awareness in both patients and clini-
cians alike regarding modifiable risk factors for cardiogenic shock (CS) 
may identify barriers to access to care and address racial disparities in 
healthcare.

5. Conclusion

In summary, Hispanic nAMI-CS patients tend to be younger with 
higher co-morbid conditions and have a longer length of stay, resulting 
in higher cost of hospitalization compared with non-Hispanic nAMI-CS 
patients. Hispanic nAMI-CS patients had higher in-hospital mortality 
rates compared to non-Hispanic nAMI-CS patients. Further in-
vestigations need to analyze these trends in underrepresented pop-
ulations that might contribute to higher morbidity, mortality, and 
healthcare costs.
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