International Journal of Cardiology 442 (2026) 133898

Contents lists available at ScienceDirect

International Journal of Cardiology

journal homepage: www.elsevier.com/locate/ijcard

ELSEVIER

Check for

Risk factors for myocardial infarction in patients with peripheral | el
artery disease

Karsten Keller ™", Volker H. Schmitt *°, Lukas Hobohm *”, Christine Espinola-Klein *"

@ Department of Cardiology, University Medical Center Mainz (Johannes Gutenberg-University Mainz), Mainz, Germany
b Center for Thrombosis and Hemostasis (CTH), University Medical Center Mainz (Johannes Gutenberg-University Mainz), Mainz, Germany
¢ German Center for Cardiovascular Research (DZHK), Partner Site Rhine Main, Mainz, Germany

ARTICLE INFO ABSTRACT

Keywords:

Myocardial infarction
Peripheral artery disease
Pneumonia

Mortality

Diabetes mellitus

Background: Peripheral artery disease (PAD) is a worldwide major health problem characterized by a reduced
blood flow in the arteries of the lower limbs due to obstructive atherosclerosis. PAD is afflicted by a high risk for
adverse events of the limbs, but also by cardiovascular events such as myocardial infarction (MI).

Methods: The German nationwide inpatient statistics was used for this study. All patient-cases of patients
admitted due PAD in Germany 2005-2020 were included and stratified for occurrence of MI.

Results: Overall, 2,825,765 patient-cases of patients admitted due to PAD were included in our study 2005-2020.
Among these, 24,072 PAD patients (0.9 %) were afflicted by MI. PAD patients with MI were older (proportion of
patients aged >70 years: 69.6 % vs. 54.2 %, P < 0.001) and revealed an aggravated comorbidity profile. In-
hospital case-fatality rate was more than 10-fold increased driven by MI (29.0 % vs. 2.7 %, P < 0.001).

Age > 70 years (OR 1.193 [95 %CI 1.158-1.229], P < 0.001), diabetes mellitus (OR 1.405 [95 %CI
1.369-1.442], P < 0.001), hyperlipidaemia (OR 1.099 [95 %CI 1.069-1.129], P < 0.001), COPD (OR 1.105 [95
%CI 1.064-1.148], P < 0.001), kidney disease (OR 1.857 [95 %CI 1.806-1.910], P < 0.001), heart failure (OR
4.907 [95 %CI 4.769-5.048], P < 0.001), atrial fibrillation/flutter (OR 1.177 [95 %CI 1.142-1.213], P < 0.001),
cancer (OR 1.343 [95 %CI 1.242-1.451], P < 0.001) and pneumonia (OR 5.214 [95 %CI 5.021-5.414], P <
0.001) were independently associated with MI.

Conclusions: MI occurred in 0.9 % of the PAD patients and was afflicted by more than 10-fold increased case-
fatality. Independent risk factors for MI events in patients admitted due to PAD comprised age > 70 years,
diabetes mellitus, hyperlipidaemia, lung diseases, and cancer.

1. Introduction approximately 30 % of these PAD patients had a severe coronary artery

disease [3]. In line, clinical trials including patients with symptomatic

Peripheral artery disease (PAD) is a clinical manifestation of systemic
atherosclerosis affecting the arteries, which supply the lower limbs
[1,2]. More than 200 million people suffer from PAD worldwide, and the
incidence is still increasing [3-5]. Pathophysiologically, the underlying
atherosclerosis of PAD is shared with coronary artery disease and ce-
rebrovascular disease [2,3]. It is increasingly acknowledged that PAD is
afflicted by a high risk for adverse events of the limbs, comprising acute
limb ischemia and amputation, but also by major adverse cardiovascular
events such as myocardial infarction (MI) and ischaemic stroke [3,6].
Angiographic studies identified subclinical coronary artery disease in a
high proportion of PAD patients undergoing vascular surgery, while

PAD revealed a co-prevalence of known symptomatic coronary artery
disease of approximately 30 % and a co-prevalence regarding history of
MI of 10-20 % [3]. Although the risk for MI in PAD patients is high and
PAD patients are burdened by high mortality from cardiovascular causes
[6,7]1, the ability to predict MI is rather limited [6]. While diagnostic
tools regarding predicition of MI with the use of clinical scores,
myocardial scintigraphy, cardiopulmonary exercise and stress testing,
computed tomography and coronary angiography among others are of
outstanding importance to predict acute MI in the mid and long-term
range, for short-term MI prediction and prognosis patient-
characteristics might also be of outstanding value [6,8]. Most risk
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stratification models underestimate the impact of patients’ comorbid-
ities regarding outcome. However, patients‘comorbidity burden often
plays a crucial role in determining the in-hospital outcome of cardio-
vascular patients including PAD patients [4,9-12]. Thus, we aimed to
identify risk factors for MI during hospitalization in PAD patients, since
MI is one of the most critical events during hospitalization due to PAD
and an important determining factor for survival of (hospitalized) PAD
patients [4,10].

2. Methods

For this objective, we conducted an epidemiological study using the
data of the German nationwide inpatient statistics including all hospi-
talizations of patients admitted due to PAD.

Since the year 2004, all German hospitals have to transfer their
coded patient-data of hospitalizations comprising diagnoses, (coexist-
ing) conditions/comorbidities, surgeries, interventions, treatments and
procedures to the Institute for the Hospital Remuneration System and
the Federal Statistical Office of Germany (Statistisches Bundesamt) to
receive the remuneration for the provided/rendered patient-care ser-
vices [13]. Patients’ diagnoses have to be coded according to ICD-10-GM
(International Classification of Diseases, 10th Revision with German
Modification), while diagnostic, surgical and interventional procedures
have to be coded according to the OPS-codes in order to get the remu-
neration (Operationen- und Prozedurenschliissel).3% 47

The coding-information regarding all hospitalization-data from the
inpatient cases, which is gathered by the Federal Statistical Office of
Germany (Statistisches Bundesamt), is included in the German nation-
wide inpatient statistics (diagnosis related groups [DRG] statistic),
which can be analysed for research reasons and these data are the basis
of the present analysis of this study [13]. Thus, the present very large
epidemiological study included all hospitalizations due to PAD during
the observational period.

Our study analyses were computed by the Research Data Center
(RDC) of the Federal Statistical Office and the Statistical Offices of the
federal states (in Wiesbaden, Germany) on our behalf and on basis of our
provided and generated SPSS syntaxes.

For the present analysis, we selected all inpatients hospitalized with
a main diagnosis of PAD (ICD-code 170.2) (source: RDC of the Federal
Statistical Office and the Statistical Offices of the federal states, DRG
Statistics 2005-2020, own calculations) and stratified these hospitali-
zations for the presence of MI (ICD codes 121 and 122). Patient’s main
diagnosis is defined as the diagnosis, which is mainly and primarily
responsible for the patient’s hospitalization (and thus for admission to
the hospital) [14].

2.1. Study endpoints and in-hospital adverse events

The primary study endpoint was MI during hospitalization (ICD
codes 121 and 122). The second study endpoint is case-fatality rate in
PAD patients with MI.

2.2. Definitions

The definition of obesity was defined according the recommendation
of the WHO (World Health Organization) as body mass index >30 kg/
m?. Stroke comprised both stroke entities: ischaemic as well as hae-
morrhagic stroke. In-hospital death is defined as death from any cause
during in-hospital stay and is the basis of calculated case-fatality rate.

2.3. Ethical aspects and study oversight

Since our study did not include a direct access by us (as the in-
vestigators) to individual data of patients, approval by an ethics com-
mittee and informed consent were not required, in compliance with
German law. There was no commercial influence on the interpretation of
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the data [13].
2.4. Statistics

We compared hospitalization data of PAD patients with and without
ML Descriptive statistics for this comparison of both groups (PAD hos-
pitalizations with and without MI) were provided with median and
interquartile range (IQR), or absolute numbers and corresponding per-
centages and the continuous variables were compared with the help of
Wilcoxon-Whitney U test, while the categorical variables were
compared with Fisher’s exact or chi [2] test, as appropriate.

Logistic regression models were used to investigate associations be-
tween patient characteristics as well as adverse in-hospital events on the
one hand and occurrence of MI on the other hand. Thus, we calculated
the risk for MI during in-hospital course of PAD patients. Results are
presented as odds ratios (OR) and 95 % confidence intervals (CI). To
ensure that the results of these logistic regressions are not biased by
important comorbidities, conditions and further factors and therefore, to
guarantee a wide independence, the multivariable logistic regressions
were calculated with the following adjustment: age, sex, obesity, cancer,
heart failure, essential arterial hypertension, hyperlipidaemia, acute and
chronic kidney disease, diabetes mellitus, chronic obstructive pulmo-
nary disease, and atrial fibrillation/flutter.

Temporal trends in the annual total numbers and proportion of PAD
patients with MI among all PAD patients were analysed and illustrated.

We used the software of SPSS® (IBM Corp. Released 2011. IBM SPSS
Statistics for Windows, Version 20.0. Armonk, NY: IBM Corp) for the
computerised data analysis. P values <0.05 (two-sided) were accounted
to be statistically significant.

3. Results

Overall, 2,825,765 patient-cases of patients admitted due to PAD
were registered in Germany between the years 2005 and 2020 and
included in our study. Among these, 24,072 PAD patients (0.9 %) were
afflicted by acute MI (Table 1).

While the annual numbers of patient-cases of patients admitted due
to PAD increased over the years from 2005 to 2016 and afterwards the
annual numbers stagnated, before we detected an decrease in the
COVID-19-pandemic year 2020, a steadily decrease regarding the
occurrence of MI in these hospitalized patients was detected (Fig. 1A).
We observed a rise of the patient-cases of patients admitted due to PAD
in parallel with the rate of MI with increasing age (Fig. 1C).

While PAD patients with MI were older than those without (pro-
portion of patients aged >70 years: 69.6 % vs. 54.2 %, P < 0.001), no
significant difference regarding gender was identified (P = 0.737)
(Table 1). Besides arterial hypertension, which was less commonly
detected in PAD patients with MI (59.2 % vs. 63.7 %, P < 0.001), all
other analysed traditional cardiovascular risk factors were more
frequently observed in PAD patients with MI and PAD patients with MI
were distinctly more often afflicted by diabetes mellitus (47.1 % vs. 32.6
%, P < 0.001) (Table 1).

PAD patients with MI revealed an aggravated comorbidity burden
with higher rates of cardiac diseases, such as heart failure (48.8 % vs.
12.2 %, P < 0.001) and atrial fibrillation/flutter (30.1 % vs. 15.1 %, P <
0.001), but also pulmonary and renal disease including chronic
obstructive pulmonary disease (COPD) (13.5 % vs. 9.2 %, P < 0.001) as
well as acute and chronic kidney disease (52.2 % vs. 25.4 %, P < 0.001)
(Table 1). Interestingly, also cancer (2.8 % vs. 1.8 %, P < 0.001) was
more often found in PAD patients with MI.

All investigated adverse in-hospital events occurred more frequently
in PAD patients with than without MI (Table 1). In this context, in-
hospital case-fatality rate was more than 10-fold increased driven by
MI (29.0 % vs. 2.7 %, P < 0.001). Although the annual case-fatality
decreased steadily from 2005 to 2020 (Fig. 1C), the case-fatality
increased remarkably with age (Fig. 1D).
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Table 1

Patients’ characteristics, medical history, presentation and outcomes of the
included 2,825,765 patient-cases of patients admitted due to peripheral artery
disease (PAD) stratified for occurrence of myocardial infarction (MI).

Parameters PAD patients without ~ PAD patients P-value
MI (n = 2,801,693; with MI (n =
99.1 %) 24,072; 0.9 %)
Age > 70 years 1,519,749 (54.2 %) 16,745 (69.6 %) <0.001
Female sex 1,029,208 (36.7 %) 8817 (36.6 %) 0.737
Traditional cardiovascular risk factors
Essential arterial 1,783,938 (63.7 %) 14,257 (59.2 %) <0.001
hypertension
Diabetes mellitus 913,889 (32.6 %) 11,339 (47.1 %) <0.001
Hyperlipidaemia 995,806 (35.5 %) 8880 (36.9 %) <0.001
Obesity 212,638 (7.6 %) 1915 (8.0 %) 0.033
Comorbidities
Heart failure 342,288 (12.2 %) 11,744 (48.8 %) <0.001
Atrial fibrillation/flutter 422,463 (15.1 %) 7254 (30.1 %) <0.001
Chronic obstructive 257,486 (9.2 %) 3244 (13.5 %) <0.001
pulmonary disease
Acute and chronic kidney 711,542 (25.4 %) 12,573 (52.2 %) <0.001
disease
Cancer 49,429 (1.8 %) 678 (2.8 %) <0.001
Adverse events during hospitalization
In-hospital death 74,334 (2.7 %) 6985 (29.0 %) <0.001
Cardio-pulmonary 14,437 (0.5 %) 3411 (14.2 %) <0.001
resuscitation
Shock 18,231 (0.7 %) 3092 (12.8 %) <0.001
Aorto-coronary bypass 356 (0.01 %) 190 (0.8 %) <0.001
graft
Pneumonia 47,287 (1.7 %) 3977 (16.5 %) <0.001
Deep venous thrombosis 14,337 (0.5 %) 232 (1.0 %) <0.001
and/or
thrombophlebitis
Pulmonary embolism 3234 (0.1 %) 173 (0.7 %) <0.001
Acute kidney injury 51,897 (1.9 %) 3549 (14.7 %) <0.001
Stroke (ischaemic or 13,068 (0.5 %) 700 (2.9 %) <0.001
haemorrhagic)
Intracerebral bleeding 845 (0.03 %) 37 (0.2 %) <0.001
Gastrointestinal bleeding 11,532 (0.4 %) 577 (2.4 %) <0.001
Transfusion of blood 291,716 (10.4 %) 11,747 (48.8 %) <0.001

constituents

In line, cardio-pulmonary resuscitation, shock and pneumonia were
about 10-fold more prevalent in PAD patients with ML In addition,
stroke occurred approximately 6-fold as often in patients with than
without MI. Nearby half of the PAD patients with MI required a trans-
fusion of blood constituents (Table 1).

The frequency of MI increased from 3.7 % in PAD stage I regarding
Fontaine classification to 6.1 % in stage IV (Fig. 2A). In PAD patients
with MI, the in-hospital case-fatality was high with 30.0 % in PAD stage I
regarding Fontaine classification and inclined to 50.8 % in stage IIl and
49.2 % in stage IV (Fig. 2B).Independent risk factors for MI events in
patients admitted due to PAD comprised age > 70 years (OR 1.193 [95
%CI 1.158-1.229], P < 0.001), diabetes mellitus (OR 1.405 [95 %CI
1.369-1.442], P < 0.001) and hyperlipidaemia (OR 1.099 [95 %CI
1.069-1.129], P < 0.001) (Table 2). Among cardiac comorbidities, heart
failure (OR 4.907 [95 %CI 4.769-5.048], P < 0.001) and atrial fibril-
lation/flutter (OR 1.177 [95 %CI 1.142-1.213], P < 0.001) were inde-
pendently associated with MI events. In addition, COPD (OR 1.105 [95
%CI 1.064-1.148], P < 0.001), acute and chronic kidney disease (OR
1.857 [95 %CI 1.806-1.910], P < 0.001), cancer (OR 1.343 [95 %CI
1.242-1.451], P < 0.001) as well as pneumonia (OR 5.214 [95 %CI
5.021-5.414], P < 0.001) and pulmonary embolism (OR 3.536 [95 %CI
3.020-4.140], P < 0.001) were related to MI (Table 2).

In addition, an increase in PAD stage regarding Fontaine classifica-
tion (OR 1.081 [95 %CI 1.030-1.134], P < 0.001) was associated with
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MI occurrence, but after adjustment for age, sex and comorbidities this
association did not remain significant (OR 1.040 [95 %CI 0.992-1.091],
P =0.106).

It is important that MI was only in some of the PAD stages of Fontaine
classification independently associated with case-fatality. While MI was
not significantly and independently related to case-fatality in stage I (OR
1.806 [95 %CI 0.369-8.836], P = 0.465), in stage IIa (OR 4.158 [95 %CI
2.466-7.009], P < 0.001), stage IIb (OR 3.197 [95 %CI 2.184-4.679], P
< 0.001), stage III (OR 1.970 [95 %CI 1.548-2.506], P < 0.001) and
stage IV (OR 1.840 [95 %CI 1.233-2.747], P = 0.003) MI was inde-
pendently of age, sex and comorbidities associated with increased case-
fatality.

4. Discussion

Peripheral artery disease (PAD) is a worldwide major health problem
characterized by a reduced blood flow in the arteries of the lower limbs
due to obstructive atherosclerosis [15]. Our study, including almost 3
million patient-cases of patients who were admitted to German hospitals
during the years between 2005 and 2020 underline the scope of the
problem in western countries and worldwide. As reported by epidemi-
ological studies, the prevalence of PAD increased with age also in our
study [5,16].

MI is a devastating event during the hospitalization course of PAD
patients [4,6,7,10]. Although the annual case-fatality decreased steadily
from 2005 to 2020, our study demonstrated that MI events were still
afflicted with a more than 10-fold increased case-fatality in PAD pa-
tients. In addition, case-fatality increased substantially with age. It is
well established that patients with large-vessel PAD have a high risk to
die from cardiovascular causes [7,15,17]. Studies reported a mortality
rate of PAD patients ranging between 24.6 and 25.5 % after 2.5 years
follow-up [15]. In long-term, 61.8 % of the male and 33.3 % of the fe-
male PAD patients died during a 10-years follow-up [7]. PAD patients
are accompanied by a 4.5-fold increased relative risk of death in com-
parison to age-matched patients without PAD [7]. For patients with
symptomatic PAD, the 10-year risk of death due to coronary artery
disease or cardiovascular disease was 10-15-fold elevated compared to
subjects who were free of PAD [7]. This association of PAD with
increased mortality was independent of other risk factors for cardio-
vascular disease and also independent of the presence of cardiovascular
diseases at baseline [7,15]. Atherosclerotic involvement of more than
one arterial bed results in the worst prognosis [2,18]. Contrariwise, PAD
influences the outcome of MI patients negatively [19-21].

Driven by this crucial and important impact of MI on PAD patients’
survival, it is of outstanding interest to optimize patient care with
improved management of patients suffering from PAD to prevent MI and
death during hospitalization and afterwards [18]. However, approxi-
mately 1 % of the hospitalized PAD patients in Germany included in our
study were afflicted by an acute MI 2005-2020. Studies revealed an
increased risk for MI in PAD patients; the relative risk was 1.67 (95 %CI:
1.05-2.66) compared to the participants without PAD [2]. In mid- and
long-term studies MI was observed in 4.0-4.6 % of all PAD patients after
a median follow-up period of 28 months follow-up® and in other studies
4.8-5.0 % after a median follow-up of 30 months [1,22].

Stroke events occurred in our study in 0.5 % of the PAD patients
without MI and in 2.9 % of the PAD patients with MI. In accordance,
incidence of stroke was reported between 1.9 % and 2.4 % in symp-
tomatic PAD patients after a median follow-up of 30 month [1].

In accordance with studies regarding risk factors for MI in the gen-
eral population, increased age as well as the cardiovascular risk factors
diabetes mellitus, and hyperlipidaemia were independently associated
with increased risk for MI incidence [23-25]. In contrast to previously
published studies, arterial hypertension was in our study not associated
with an increased risk for MI [24-26].

In addition, higher PAD stage according Fontaine classification was
also associated with increased MI rate, but this association was
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Fig. 1. Time trends of hospitalized patients with peripheral artery disease (PAD) and concomitant myocardial infarction (MI).

Panel A: Annual time trend regarding absolute numbers of PAD patients and occurrence of MI in these patients during the timeframe of the years 2005-2020.
Panel B: Annual time trend regarding absolute numbers of PAD patients with MI and their case-fatality rate during the timeframe of the years 2005-2020.

Panel C: Age-dependent trend regarding absolute numbers of PAD patients and occurrence of MI in these patients during the timeframe of the years 2005-2020 in the

different age-decades.

Panel D Age-dependent trend regarding absolute numbers of PAD patients with MI and their case-fatality rate during the timeframe of the years 2005-2020 in the

different age-decades.
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Fig. 2. MI frequency (A) in PAD hospitalizations and case-fatality in PAD patieents with MI (B) stratified by PAD stages regarding Fontaine classification.

influenced by age, sex and comorbidities.

Among cardiovascular comorbidities, heart failure and atrial fibril-
lation/flutter were independently associated with MI events, whereby it
is not clear if these cardiovascular comorbidities occurred as a result of
MI or were already present before MI in the baseline characteristics of

the included PAD patients [23,27]. In addition, also pulmonary diseases
such as COPD, pneumonia and pulmonary embolism were related to MI.
In this context, several studies have suggested an increased risk for acute
MI in patients with pneumonia [28-30]. The 90-day incidence of MI was
1.5 % in a large study comprising more than 50,000 patients who were
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Table 2
Risk factors for myocardial infarction in hospitalized patients admitted due to
peripheral artery disease (univariable and multivariable logistic regression
models).

Univariable regression model ~ Multivariable regression

model*
OR (95 % CI) P-value OR (95 % CI) P-value
Age > 70 years 1.928 <0.001 1.193 <0.001
(1.875-1.982) (1.158-1.229)
Female sex 0.996 0.737 0.904 <0.001
(0.970-1.022) (0.880-0.930)
Traditional cardiovascular risk factors
Essential arterial 0.829 <0.001 0.923 <0.001
hypertension (0.808-0.850) (0.899-0.948)
Diabetes mellitus 1.840 <0.001 1.405 <0.001
(1.793-1.887) (1.369-1.442)
Hyperlipidaemia 1.060 <0.001 1.099 <0.001
(1.033-1.088) (1.069-1.129)
Obesity 1.052 0.033 0.869 <0.001
(1.004-1.103) (0.828-0.911)
Comorbidities
Heart failure 6.845 <0.001 4.907 <0.001
(6.672-7.022) (4.769-5.048)
Atrial fibrillation/ 2.429 <0.001 1.177 <0.001
flutter (2.363-2.497) (1.142-1.213)
Chronic obstructive 1.539 <0.001 1.105 <0.001
pulmonary (1.483-1.597) (1.064-1.148)
disease
Acute and chronic 3.212 <0.001 1.857 <0.001
kidney disease (3.131-3.295) (1.806-1.910)
Cancer 1.614 <0.001 1.343 <0.001
(1.494-1.743) (1.242-1.451)
Pneumonia 11.528 <0.001 5.214 <0.001
(11.129-11.941) (5.021-5.414)
Pulmonary 6.264 <0.001 3.536 <0.001
embolism (5.373-7.303) (3.020-4.140)

* Adjusted for age, sex, obesity, cancer, heart failure, essential arterial hy-
pertension, hyperlipidemia, acute and chronic kidney disease, diabetes mellitus,
chronic obstructive pulmonary disease, and atrial fibrillation/flutter.

at least 65 years old [28]. Also COPD is strongly associated with
increased incidence of MI [30,31]. Besides shared cardiovascular risk
factors, specific COPD-related factors, such as systemic inflammation,
but also hypoxia, are pathophysiologically involved in the interaction
between COPD and MI originating in atherosclerosis and increasing
thrombogenic factors [31]. Furthermore, high- and intermediate-high-
risk PE share similarities with acute MI events [32]. While in MI an
early reperfusion therapy is aimed to restore coronary artery blood flow
and to prevent myocardial necrosis as well as decrease of the left ven-
tricular systolic function, in high- and intermediate-high-risk PE patients
reperfusion therapy targets to restore pulmonary blood flow, to improve
gas exchange, and to prevent/improve and alleviate right ventricular
dysfunction [32,33].

Studies revealed that even a moderate renal failure was accompanied
with an increased risk of MI independent of clinical variables, baseline
angiographic evidence of coronary disease and therapy [34,35]. In
addition, patients with renal failure bear an increased risk for death after
acute MI; this might be in part explained by receiving less aggressive
treatment than patients with normal renal function [36]. Our study re-
sults demonstrated a strong association between acute and chronic
kidney disease and MI.

In literature, cancer as an important comorbid condition in MI pa-
tients is strongly associated with mortality, severe bleeding, and adverse
cardiovascular outcome after first MI [37]. In the included PAD patients
of the German nationwide inpatient statistics of our study, cancer was
associated with an increased risk for MI. Furthermore, individuals with
cardiovascular diseases such as MI have an elevated risk regarding
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developing cancer [38]. The association regarding the relation between
cancer and atherosclerosis might be in part driven by specific cancer
subtypes promoting atherosclerosis and therefore favour the develop-
ment of atherosclerotic diseases such as PAD and MI [38].

Condensed, the results of our study emphasize the necessity for an
optimized management of the comorbid profile and the cardiovascular
risk factors to prevent acute MI in PAD patients. In this context, the
prognosis of PAD patients can be substantially improved by secondary
preventive measures including strict lifestyle modification and medical
control of all modifiable cardiovascular risk factors [2,18,23,39].

5. Limitations

The following limitations of our study merit consideration: Firstly,
due to the nature of ICD- and OPS-code-based study-analysis of hospi-
talized patients of the German nationwide-inpatient statistics, under-
reporting as well as under-coding are possible. Secondly, data on most
concomitant medications as well as data on laboratory markers are not
available. Thirdly, the data of the German nationwide statistics includes
only data about the hospitalization duration, but no follow-up evalua-
tion after discharge from the hospital.

6. Conclusions

MI events occurred in 0.9 % of the patient-cases of patients admitted
to a hospital due to PAD and were afflicted by a more than 10-fold
increased case-fatality in PAD patients. Independent risk factors for MI
events in patients admitted due to PAD comprised age > 70 years, dia-
betes mellitus, hyperlipidaemia, acute and chronic lung diseases, cancer
and kidney disease. Among cardiac comorbidities, heart failure and
atrial fibrillation/flutter were independently associated with MI events.

7. Lay summary

e In the large German nationwide inpatient statistics involving
2,825,765 patient-cases of patients admitted due to PAD, we detec-
ted an MI incidence of nearby 1 %.

e Independent risk factors for MI events in patients admitted due to
PAD comprised age > 70 years, diabetes mellitus, hyperlipidaemia,
lung diseases, and cancer and MI was afflicted by approxiamtely 10-
fold case-fatality risk in PAD patiet-cases.

e These study-results emphasize the necessity for an optimized man-
agement of the comorbid profile and the cardiovascular risk factors
to prevent acute MI in PAD patients.
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