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Abstract

Background: Mortality rates for patients presenting with acute myocardial infarction (AMI) 

and cardiogenic shock (CS) remain high despite advances in revascularization strategies and 

mechanical circulatory support (MCS) devices.

Objectives: To elucidate the association between comorbid peripheral artery disease (PAD) and 

outcomes in CS and AMI.

Methods: PAD status was defined in Medicare beneficiaries hospitalized with CS and AMI from 

10/1/2015–6/30/2018. Primary outcomes ascertained through 12/31/2018 included in- and out-of-

hospital mortality. Secondary outcomes included bleeding, amputation, stroke, and peripheral 

revascularization. Multivariable regression models with adjustment for confounders were used to 

estimate risk. Subgroup analyses included patients with MCS and those who underwent coronary 

revascularization.

Results: Among 71,690 patients, 5.9% (N=4,259) had PAD. Mean age was 77.8±7.9 years, 

58.7% were male and 84.3% were white. Cumulative in-hospital mortality was 47.2%, with 

Corresponding Author: Eric A. Secemsky, M.D., M.Sc., Richard A. and Susan F. Smith Center for Outcomes Research in 
Cardiology, Beth Israel Deaconess Medical Center, 375 Longwood Ave., Fourth Floor, Boston, MA 02215, Phone: 617-632-7653, 
Fax: 617-632-7698, esecemsk@bidmc.harvard.edu, Twitter: @EricSecemskyMD. 

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review 
of the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered 
which could affect the content, and all legal disclaimers that apply to the journal pertain.

HHS Public Access
Author manuscript
J Am Coll Cardiol. Author manuscript; available in PMC 2023 April 05.

Published in final edited form as:
J Am Coll Cardiol. 2022 April 05; 79(13): 1223–1235. doi:10.1016/j.jacc.2022.01.037.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



greater risk among those with PAD (56.3% vs 46.6% without PAD; adjusted odds ratio [aOR] 

1.50, 95% confidence interval [CI]: 1.40–1.59). PAD patients also had greater risk of in-hospital 

amputation (1.6% vs 0.2%; aOR 7.0, 95% CI: 5.26–9.37) and out-of-hospital mortality (67.9% vs 

40.7%; adjusted hazard ratio: 1.78, 95% CI: 1.67–1.90). MCS was less frequently utilized in PAD 

patients (21.5% vs. 38.6% without PAD, p<0.001) and was associated with higher mortality and 

amputation risk. Findings were consistent in patients who underwent coronary revascularization.

Conclusions: Among patients presenting with AMI and CS, PAD was associated with worse 

limb outcomes and survival. In addition to lower MCS utilization rates, those with PAD who 

received MCS had increased mortality, peripheral revascularization, and amputation rates.

Condensed Abstract:

In patients with acute myocardial infarction complicated by cardiogenic shock, coronary 

revascularization remains critical. Comorbid lower extremity peripheral artery disease (PAD) is 

a significant risk factor for adverse events among these patients, and is associated with worse 

limb outcomes as well as poorer short- and long-term survival compared with those without PAD. 

Mechanical circulatory support, an important tool in the management of cardiogenic shock, is less 

often used in this patient population, and when employed, is associated with worse outcomes. 

These findings highlight the importance of identifying and considering PAD as a risk factor in 

prognostication and multidisciplinary decision making.
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Peripheral artery disease; Myocardial infarction; Cardiogenic shock; Mechanical circulatory 
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Introduction:

Among patients with coronary artery disease (CAD) presenting with acute myocardial 

infarction (AMI), cardiogenic shock (CS) remains the leading cause of death, with in-

hospital mortality estimated as high as 50% (1–3). More than 40% of patients with CAD 

have comorbid lower extremity peripheral artery disease (PAD) and suffer from an even 

greater burden of cardiovascular events and overall mortality (4). To date, however, the 

relationship between PAD and outcomes following AMI complicated by CS has been poorly 

characterized.

Coronary revascularization remains critical to the management of AMI. The co-existence 

of PAD among patients with CAD undergoing revascularization significantly influences 

revascularization strategies and outcomes. This may be related to access site issues, 

atherosclerotic burden in coronary arteries and other vital organs (e.g. carotid, renal arteries), 

and high-risk comorbid illnesses related to the development PAD. Not surprisingly, patients 

with PAD who undergo percutaneous coronary intervention have a greater incidence of 

major adverse cardiovascular events and a doubling of in- and out-of-hospital mortality 

when compared to patients without PAD (5–7).

Mechanical circulatory support (MCS) utilization is increasing in the management of CS, 

now used in upwards of one-third of cardiogenic shock patients (1,8). Large bore access, 
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a requirement for MCS, may lead to an increased incidence of limb ischemia, amputation, 

bleeding complications and mortality among patients with PAD (9–11). The utilization 

of MCS devices among CS patients with PAD and the rates of associated outcomes is 

unknown.

As such, we sought to understand the morbidity and mortality associated with comorbid 

PAD among patients presenting with AMI and CS. Separately, we aimed to determine how 

MCS is being used in this population compared with similar patients without PAD. We 

hypothesized that comorbid PAD is associated with higher mortality and portended greater 

risk of limb-related complications, with consistent findings among those treated with MCS.

Methods:

Study Population:

All Medicare fee-for-service beneficiaries aged ≥65 years who were hospitalized at short-

term acute care hospitals across the United States from October 1, 2015 to June 30, 

2018 with a principal diagnosis of AMI and a secondary diagnosis of CS based on the 

International Classification of Disease (ICD), Tenth Revision codes were identified in 

the Medicare Provider and Analysis Review (MedPAR) files (Appendix Table 1) (12). 

For patients with sequential hospital visits (i.e. transfers), patients were identified by the 

principle diagnosis of the index hospital, and subsequent interventions and outcomes were 

tracked across hospitals. All patients with a presentation for CS associated with AMI in 

the year preceding the index hospitalization were excluded. The study was exempt by 

the institutional review board of Beth Israel Deaconess Medical Center, with a waiver of 

informed consent for retrospective data analysis.

Explanatory Variables:

Patients with established PAD were identified based on the presence of either a 

corresponding ICD-9-CM (for patient presentation prior to October 1, 2015) or ICD-10-CM 

claims code in the year preceding the date of the index CS/AMI admission (Appendix Table 

1). Baseline chronic comorbid conditions were identified by linkage of beneficiary data to 

the Chronic Conditions Data Warehouse (CCW). Race/ethnicity was reported as collected 

and classified by the CMS MedPAR files. Smoking status, prior surgical or endovascular 

peripheral revascularization, and prior amputation were assessed during a 1-year lookback 

period using the corresponding and previously validated diagnosis or procedure codes 

(Appendix Table 2) (13). Procedural variables ascertained during the index admission 

include coronary revascularization (percutaneous or surgical) and MCS utilization (12). 

MCS utilization was identified based on ICD-10-PCS codes for extracorporeal membrane 

oxygenation (ECMO), percutaneous ventricular assist device (pVAD), and intra-aortic 

balloon pump (IABP) (Appendix Table 3). In the case of multiple devices, the following 

hierarchy was used to define the primary device that was then tied to outcomes: 1. ECMO, 2. 

pVAD, and 3. IABP. A separate analysis was performed of in- and out-of-hospital outcomes 

stratified by PAD status in patients who received PCI and separately, coronary artery bypass 

grafting (CABG), during their index hospitalization.
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Outcomes:

The primary outcomes were all-cause in-hospital mortality and out-of-hospital mortality. 

Secondary in-hospital outcomes included peripheral surgical or endovascular intervention, 

amputation, major bleeding, cerebrovascular accident (CVA)/transient ischemic attack 

(TIA), and cardiac arrest. Lower extremity revascularization consisted of endovascular 

interventions, surgical interventions, or a combination approach during the same 

hospitalization. Secondary out-of-hospital outcomes included hospitalization for heart 

failure (HF) or AMI, and need for hospital readmission. Outcomes were determined based 

on the corresponding and previously validated or clinically relevant ICD-10 claims codes 

listed in Appendix Table 4 (13–16). All outcomes were assessed through December 31, 

2018. Patients were censored at the time of death or at the end of the study period, 

whichever came first. As Medicare has near complete information on patient’s vital status, 

patients were considered alive and contributing data until the end of the study period unless 

a death occurred. As all included participants were required to be Medicare fee-for-service 

beneficiaries, changes in insurance were unlikely during the study period.

Statistical Methods:

Categorical variables were reported as counts and percentages, and continuous variables as 

means with standard deviations. Univariate comparisons of characteristics between patients 

with and without PAD were performed using Student’s t-test for continuous variables and 

chi-squared tests for categorical variables.

For in-hospital outcomes, logistic regression models were used to estimate the unadjusted 

and adjusted odds ratios with confidence intervals for each in-hospital endpoint. The 

regression models first adjusted only for age and sex, followed by the addition of 

comorbidities selected as potential confounders based on literature review and clinical 

expertise. These included race, chronic kidney disease, diabetes mellitus, ischemic heart 

disease, congestive heart failure, tobacco use history, prior cerebrovascular accident/transient 

ischemic attack, atrial fibrillation, and hyperlipidemia. The number of comorbidities selected 

for inclusion in the regression models were restricted due to limited event rates and to avoid 

over-adjustment.

For out-of-hospital outcomes, survival methods were applied, taking into account the 

competing risk of death. For long-term survival, traditional Kaplan Meier estimates of the 

cumulative incidence of death at each time point were reported. For non-death outcomes, 

cumulative incidences at each time point were reported and cumulative incidence functions 

were estimated by Fine-Gray methods. Cox regression models were then used to estimate 

the associated hazard ratios of PAD versus no PAD for all outcomes. For non-death 

outcomes, sub-distribution hazard models were constructed based on Fine-Gray methods 

(17). Adjustment was then performed first for age and sex alone, and then with the addition 

of the potential confounders listed above.

Subgroup analyses were performed among those who underwent treatment with MCS 

and those who underwent coronary revascularization during the index admission. Similar 
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methods as reported above were used to estimate the adjusted risks of PAD and the study 

endpoints among patients in each subgroup.

A p value <0.05 was considered significant for all analyses. SAS version 9.4 (SAS Institute, 

Cary, North Carolina) was used for all analyses.

Results:

Study Population:

During the study period, 71,690 patients met inclusion criteria, of which 4,259 patients 

(5.9%) had a prior diagnosis of PAD (Appendix Figure 1). The mean age of patients in both 

cohorts was 77.8±7.9 years and 59.7% of patients were male. Patients with PAD were more 

commonly non-white or Hispanic, and had a greater burden of cardiovascular conditions 

and risk factors, including prior AMI, chronic kidney disease, chronic obstructive pulmonary 

disease, congestive heart failure, diabetes, ischemic heart disease, and hyperlipidemia (Table 

1). Furthermore, patients with PAD more frequently used tobacco, had prior amputations 

and had undergone previous surgical or endovascular peripheral interventions. During the 

index hospitalization, 53.0% of all patients underwent coronary revascularization with 

either percutaneous coronary intervention (PCI) or coronary artery bypass grafting (CABG). 

Patients without PAD were more likely to undergo coronary revascularization (CABG: 

13.2% without PAD vs 6.6% with PAD; PCI: 42.7% without PAD vs 27.3% with PAD; 

p<0.001 for both) (Table 1).

In-Hospital Outcomes:

Overall, in-hospital mortality was 47.2%, and was significantly higher among patients with 

PAD (56.3%) compared to patients without PAD (46.6%, p<0.001). PAD patients also 

experienced higher rates of major bleeding (2.2% vs. 1.4%, p<0.001), amputation (1.6% 

vs. 0.4%, p<0.001), lower extremity revascularization (4.06% vs. 1.85%, p<0.001). Rates 

of cerebrovascular events (TIA/CVA) and cardiac arrest were comparable between the two 

groups (Appendix Table 5A).

After adjustment for age and sex, patients with PAD compared to patients without PAD 

had a 1.5-fold increased odds of in-hospital death (95% CI: 1.40–1.59, p<0.001) and a 

7.0-fold higher odds of in-hospital amputation (95% CI: 5.26–9.37, p<0.001). Patients with 

PAD were also more likely to experience a bleeding complication (OR: 1.56, 95% CI: 1.26–

1.93, p<0.001) and require lower extremity revascularization (OR: 2.25, 95% CI: 1.91–2.65, 

p<0.001). There was no difference between groups in age and sex adjusted risk of TIA/CVA 

(OR: 1.28, 95% CI: 0.59–2.76, p=0.532) or in-hospital cardiac arrest (OR: 1.39, 95% CI: 

0.95–2.05, p=0.09)

After multivariable adjustment, the findings were comparable. Patients with PAD had a 

1.4-fold increased risk of in-hospital death (95% CI: 1.29–1.47, p<0.001), 7.0-fold higher 

risk of amputation (95%: 5.16–9.62, p<0.001), 1.4-fold increased risk of bleeding (95% 

CI: 1.11–1.74, p<0.01), and 2.2-fold higher risk of lower extremity revascularization (95% 

CI: 1.82–2.54, p<0.001). The risk of TIA/CVA (OR: 1.29, 95% 0.58–2.85, p=0.53) and 
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cardiac arrest (OR: 1.26, 95% CI: 0.84–1.88, p=0.26) was comparable (Figure 1, Central 

Illustration).

Out-of-Hospital Outcomes:

In addition to a greater risk of in-hospital death, patients with PAD had a higher unadjusted 

cumulative incidence of out-of-hospital mortality compared to patients without PAD (67.9% 

vs. 40.7%, unadjusted HR: 2.13, 95% CI: 2.01–2.26, p<0.0001; Figure 2A). Patients with 

PAD also had higher cumulative incidences of subsequent AMI (8.9% vs. 8.0%, unadjusted 

HR: 1.22, 95% CI: 1.03–1.44, p=0.02; Figure 2B), HF (26.1% vs. 18.9%, unadjusted 

HR: 1.50, 95% CI: 1.36–1.65, p<0.0001; Figure 2C) and readmissions (62.0% vs. 56.7%, 

unadjusted HR: 1.33, 95% CI: 1.25–1.41, p<0.0001; Figure 2D) when compared to those 

without PAD (Appendix Table 5B).

When adjusted for age and sex, patients with PAD had a higher risk of long-term death 

(HR: 2.11, 95% CI: 1.98–2.24, p<0.0001; Figure 2A), AMI (HR: 1.22, 95% CI: 1.03–

1.44, p=0.02; Figure 2B), HF (HR: 1.50, 95% CI: 1.36–1.65, p<0.0001; Figure 2C), and 

readmission (HR: 1.33, 95% CI: 1.25–1.41, p<0.0001; Figure 2D)

After multivariable adjustment, PAD remained associated with an increased risk of long-

term death (HR: 1.78, 95% CI: 1.67–1.90, p<0.0001, Figure 2A), HF (HR: 1.23, 95% CI: 

1.11–1.36, p<0.0001, Figure 2C), and readmission (HR: 1.20, 95% CI: 1.12–1.28, p<0.0001, 

Figure 2D). The risk of AMI was comparable between the two groups after full adjustment 

(HR: 1.09, 95% CI: 0.92–1.29, p=0.32, Figure 2B).

<.0001

MCS Subgroup:

Of the study population, 37.6% (n=26,957) of patients were treated with MCS. IABP was 

the most commonly utilized MCS therapy (18.6%; n=13,365), followed by ECMO (12.1%; 

n=8,646) and pVAD (6.9%; n=4,946) (Appendix Table 6). Of all patients who received 

ECMO, 9.5% (N=805) also received a pVAD. Patients with PAD were less likely to be 

treated with MCS (21.5% of all PAD patients) compared to those without PAD (38.6% of 

all non-PAD patients; OR: 0.53, 95% CI: 0.49–0.58, p<0.001). Baseline characteristics of 

patients who received MCS overall and subdivided by device type can be found in Appendix 

Table 7.

Among patients who received MCS, in-hospital mortality was 41.4%, and was significantly 

higher among patients with PAD compared to patients without PAD (51.9% vs 41.0%, 

respectively; p<0.001; Appendix Table 8). After multivariable adjustment, patients with 

PAD who received MCS had a 1.5-fold higher risk of death (95% CI: 1.27–1.67, p<0.001), 

4.4-fold higher risk of amputation (95% CI: 1.63–11.82, p<0.01), and 2.3-fold higher risk of 

in-hospital lower extremity revascularization (95% CI: 1.73–2.97, p<0.001) when compared 

to patients without PAD. The risk of bleeding, TIA/CVA, and cardiac arrest was comparable 

(Figure 3). Findings were consistent when adjusted for age and sex only (Appendix Table 

10A).
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With regards to out-of-hospital outcomes, patients with versus without PAD who received 

MCS had an increased risk of out-of-hospital death (HR: 1.91, 95% CI: 1.64–2.24, 

p<0.0001; Figure 4A), HF (HR: 1.80, 95% CI 1.51–2.15, p<0.0001; Figure 4C), and 

readmission (HR: 1.42, 95% CI: 1.26–1.61, p,<0.0001; Figure 4D) when adjusted for 

age and sex. Following multivariable adjustment, patients with versus without PAD who 

received MCS had a 1.6-fold higher adjusted risk of out-of-hospital death (95% CI: 1.40–

1.93, p<0.001; Figure 4A). Similarly, the adjusted risk of HF (HR: 1.50, 95% CI: 1.25–1.80, 

p<0.001, Figure 4C) and readmission (HR: 1.26, 95% CI: 1.12–1.43, p<0.001, Figure 4D) 

was higher amongst patients with PAD who received MCS compared to patients without 

PAD treated with MCS. The adjusted risk of AMI was comparable between the two groups 

after adjustment (HR: 1.11, 95% CI: 0.8–1.54, p=0.52, Figure 4B). Unadjusted and adjusted 

in-of-hospital and out-of-hospital outcomes subdivided by device type can be found in 

Appendix Table 9 & 10 and Appendix Figures 2.

Coronary Revascularization Subgroup

Among all study patients, 40.9% (n=29,356) underwent PCI and 12.0% (n=8,625) 

underwent CABG. Of all those who underwent PCI, 4.0% (n=1,161) had PAD. After 

multivariable adjustment, patients with PAD who underwent PCI had higher risk of in-

hospital mortality (OR: 1.43, 95% CI: 1.27–1.61, p<0.001), amputation (OR: 8.09, 95% 

CI: 3.86–16.95, p<0.001), and need for lower extremity revascularization (OR: 2.72, 95%: 

2.1–3.5, p<0.001). Similarly, patients with PAD who underwent CABG had higher risk of 

in-hospital mortality (OR: 1.33, 95% CI: 1.01–1.74, p=0.04) compared to patients without 

PAD. MCS was utilized in 53% of patients who underwent PCI and 93% of patients 

who underwent CABG. Adjusted in- and out-of-hospital mortality, subsequent HF, and 

readmissions remained increased in patients with PAD who received MCS independent of 

revascularization strategy. Amputation and lower extremity revascularization risk was higher 

in patients with PAD who underwent PCI and received MCS (Appendix Table 11).

Discussion:

In this analysis of Medicare patients presenting with CS and AMI, 5.9% were found to 

have previously diagnosed PAD. These patients experienced a greater risk of both in-hospital 

and out-of-hospital death compared with patients without PAD. Moreover, patients with 

PAD had a 7.0 fold increased risk of in-hospital amputation in addition to higher risk of 

bleeding and need for lower extremity revascularization. Risks of adverse events persisted 

after discharge, with patients with PAD having higher longitudinal risks of subsequent heart 

failure hospitalization and readmission.

The management of patients presenting with CS and AMI requires an upfront simultaneous 

risk assessment of therapeutic benefit versus harm of coronary revascularization and 

mechanical circulatory support. Paramount to the treatment of patients presenting with 

AMI remains early implementation of a revascularization strategy (18). Outcomes in 

this analysis may be influenced by the lower rates of both surgical and percutaneous 

coronary revascularization in patients with PAD. This selection bias likely has multifactorial 

underpinnings that relate to decreased revascularization rates in patients that are 
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older, female, or non-white and clinical equipoise in optimal timing and strategy of 

revascularization particularly in complex disease (1,19). It is known that the presence of 

PAD predicts more severe coronary disease, including left main CAD or complex CAD as 

quantified by SYNTAX score and it is further known that multivessel CAD is tied to worse 

outcomes in AMI and cardiogenic shock (19,20). Thus, lower rates of both percutaneous 

and surgical coronary revascularization amongst PAD patients may reflect an upfront bias 

in management strategies, a potential avoidance of MCS utilization, and the overall high 

mortality associated with the presenting syndrome. Our findings, however, reinforce the 

association of PCI in patients with PAD with reduced procedural success and increased risk 

of adverse outcomes including bleeding, limb ischemia, and in-hospital and out-of-hospital 

mortality (21).

In parallel with revascularization, outcomes in this population may also be influenced 

by MCS utilization among those with PAD. Despite temporal trends reflecting increasing 

utilization of MCS overall, MCS was used in patients with PAD at nearly half the rate of 

patients without PAD (22). When used, it was associated with increased risk of amputation. 

These findings may be influenced in part by the common femoral artery serving as the 

primary vascular access site of choice for MCS. Atherosclerotic and calcified common 

femoral and iliac arteries are prominent in patients with severe PAD and increase the 

risk for vascular complications, a risk that may be exacerbated by large bore vascular 

access required for MCS (9,23). This may dissuade the utilization of MCS in this patient 

population. These findings echo the demonstrated association between periprocedural 

outcomes, including increases in mortality, length of stay, and cost in patients who undergo 

large-bore transcatheter interventions (9).

These results, the largest study to date of PAD in AMI and CS, highlight the complexities 

inherent in the clinical prognostication and management of patients with PAD and the 

associated comorbidities. Patients with PAD often have polyvascular disease along with 

high rates of comorbid cardiovascular disorders, observations reflected in the baseline 

characteristics of this analysis (24). Notwithstanding, our findings have several important 

implications. First, the association between pre-existing PAD and worse short and long-

term outcomes may help cardiologists inform patients and their healthcare proxies about 

expected prognosis and the risks and benefits of invasive treatments such as MCS. 

Second, these findings reinforce the importance of meticulous techniques in vascular 

access, the consideration of alternative access sites if large-bore access is needed, and 

the need to be aware of the risk of adverse limb outcomes in patients with PAD 

hospitalized with cardiogenic shock. In patients undergoing revascularization or for whom 

MCS is deemed necessary, early consideration of alternative vascular access, including 

transradial, transaxillary or transcaval access, may be beneficial and has suggested promise 

in cardiogenic shock and high-risk PCI in patients with severe PAD (25,26). Ultimately, 

the optimal management strategy for patients with PAD presenting with cardiogenic shock 

and AMI may be multidisciplinary, with early involvement from vascular specialists, until 

prospective data can inform optimal revascularization and mechanical circulatory support 

decision-making.
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Study Limitations:

Our study has several important limitations. First, in this retrospective analysis, unmeasured 

confounders may be present in our population, including factors that determine treatment 

selection, such as patient frailty, and procedural risk (i.e. access site). Second, the 

generalizability of these findings may be limited to an older patient population with greater 

risk of death. Nonetheless, there is an established association between increased age and 

peripheral vascular disease, and this analysis thus likely encompasses a large proportion of 

the PAD population (27). Thirdly, patients were defined by claims codes for PAD in the year 

prior to their admission. This strategy may have identified a particularly higher-risk subset of 

patients with symptomatic PAD due to the need for treatment for their condition in the year 

preceding presentation. In addition, while our rates of PAD are comparable to previously 

published data, under-diagnosis of PAD is possible (11). Further studies are needed to define 

the complete epidemiology of symptomatic and asymptomatic PAD in AMI and cardiogenic 

shock.

Conclusions:

Comorbid established PAD is a significant risk factor for adverse events among patients who 

present with CS and AMI, and is associated with worse limb outcomes as well as poorer 

short- and long-term survival compared with those without PAD. MCS, an important tool 

in the management of cardiogenic shock, was less often used in this patient population, 

and when employed, was associated with worse outcomes. These findings highlight the 

importance of identifying and considering PAD as a risk factor and underscores the need for 

a multidisciplinary approach to managing these patients.
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Abbreviations:

AMI Acute myocardial infarction

CABG Coronary artery bypass grafting

CAD Coronary artery disease

CVA Cerebrovascular accident

CS Cardiogenic shock

ECMO Extracorporeal membrane oxygenation

IABP Intra-aortic balloon pump

PAD Peripheral artery disease

MCS Mechanical circulatory support

PCI Percutaneous coronary intervention

pVAD Percutaneous ventricular assist device

TIA Transient ischemic attack
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Clinical Perspectives

Competency in Patient Care:

Patients with lower extremity peripheral artery disease hospitalized with acute 

myocardial infarction and cardiogenic shock face a high risk of mortality and limb 

complications, particularly when managed with mechanical circulatory support.

Translational Outlook:

Further studies are needed to evaluate strategies to reduce the risk of limb amputation 

and improve clinical outcomes in patients with peripheral artery disease hospitalized with 

acute myocardial infarction and cardiogenic shock.
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Figure 1: Risk of In-hospital Outcomes in Patients with PAD
Adjusted odds ratios for in hospital events for patients with versus without lower extremity 

peripheral arterial disease (PAD). [CVA/TIA: Cerebrovascular accident/transient ischemic 

attack]
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Figure 2: Risk of Out-of-Hospital Outcomes in Patients with PAD
Cumulative incidence curves and hazard ratios for out-of-hospital outcomes stratified by the 

presence of lower extremity peripheral artery disease (PAD): a.) Out-of-hospital mortality, 

b.) Hospitalization for myocardial infarction (MI), c.) Hospitalization for heart failure (HF), 

and d.) Readmission. For out-of-hospital mortality, cumulative incidence curves estimated 

using Kaplan Meier methods are displayed. For non-death-related outcomes, cumulative 

incidence function curves are displayed, which account for the competing risk of death. 

In addition, all hazard ratios for non-death outcomes are based on sub-distribution hazards 

models using Fine-Gray methods to account for the competing risk of death.
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Figure 3: Risk of In-hospital Outcomes in Patients with PAD & MCS
Adjusted odds ratios for in hospital events amongst patients who received mechanical 

circulatory support (MCS) with versus without lower extremity peripheral arterial disease 

(PAD). [CVA/TIA: Cerebrovascular accident/transient ischemic attack]
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Figure 4: Risk of Out-of-Hospital Outcomes in Patients with PAD & MCS
Cumulative incidence curves and hazard ratios for out-of-hospital outcomes in patients 

receiving mechanical circulatory support stratified by the presence of lower extremity 

peripheral artery disease (PAD): a.) Out-of-hospital mortality, b.) Hospitalization for 

myocardial infarction (MI), c.) Hospitalization for heart failure (HF), and d.) Readmission. 

For out-of-hospital mortality, cumulative incidence curves estimated using Kaplan Meier 

methods are displayed. For non-death-related outcomes, cumulative incidence function 

curves are displayed, which account for the competing risk of death. In addition, all hazard 

ratios for non-death outcomes are based on sub-distribution hazards models using Fine-Gray 

methods to account for the competing risk of death.
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Central Illustration: PAD Outcomes in Cardiogenic Shock & Myocardial Infarction
In-Hospital and out-of-hospital outcomes in patients with lower extremity peripheral artery 

disease (PAD) presenting with acute myocardial infarction (MI) and cardiogenic shock.
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