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ARTICLE INFO ABSTRACT
Keywords: Background: Patients with acute coronary syndromes (ACS) remain at risk of cardiovascular disease (CVD) re-
Peripheral artery disease currences. Peripheral artery disease (PAD) may identify a very high risk (VHR) group who may derive greater
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Risk stratification
Personalized therapy

benefit from intensified secondary prevention.

Methods: Among ACS-patients enrolled in the prospective multi-center Special Program University Medicine
(SPUM), we assessed the impact of PAD on major cardiovascular events (MACE: composite of myocardial
infarction, stroke and all-cause death) and major bleeding. Multivariate analysis tested the relation of each
significant variable with MACE, as well as biomarkers of inflammation and novel markers of atherogenesis.
Results: Out of 4787 ACS patients, 6.0% (n = 285) had PAD. PAD-patients were older (p < 0.001), with estab-
lished CVD and signs of increased persistent inflammation (hs-CRP; 23.6 + 46.5 vs 10.4 & 27.2 mg/1, p < 0.001
and sFlt-1; 1399.5 + 1501.3 vs 1047.2 + 1378.6 ng/l, p = 0.018). In-hospital-death (3.2% vs 1.4%, p = 0.022)
and -MACE (5.6% vs 3.0%, p = 0.017) were higher in PAD-patients. MACE at 1 year (18.6% vs 7.9%,p < 0.001)
remained increased even after adjustment for confounders (Adj. HR 1.53, 95% CI: 1.14-2.08, p = 0.005). Major
bleeding did not differ between groups (Adj. HR 1.18; 95% CI 0.71-1.97, p = 0.512). Although PAD predicted
MACE, PAD-patients were prescribed less frequently for secondary prevention at discharge.

Conclusions: In this real-world ACS patient cohort, concomitant PAD is a marker of VHR and is associated with
increased and persistent inflammation, higher risk for MACE without an increased risk of major bleeding.
Therefore, a history of PAD may be useful to identify those ACS patients at VHR who require more aggressive
secondary prevention.
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List of abbreviations

ACS Acute coronary syndromes

BARC Bleeding Academic Research Consortium
CAD Coronary artery disease

CRP C-reactive protein

CI Confidence interval

cv Cardiovascular

HR Hazard ratio

Hs-CRP High-sensitivity C-reactive protein
LEAD Lower extremity arterial disease
MACE Major cardiovascular events

N/L Neutrophil to lymphocyte

Non-STEMI non ST elevation myocardial infarction
PAD Peripheral artery disease

sFlt-1 Soluble fms-like tyrosine kinase-1
SPUM Special Program University Medicine
STEMI ST elevation myocardial infarction
TIMI Thrombolysis in Myocardial Infarction
TRS-2P Risk Score for Secondary Prevention
UA unstable angina

VHR Very high risk

1. Introduction

Despite effective evidence-based therapies, patients presenting with
acute coronary syndromes (ACS) are at high residual risk of death and
major cardiovascular events (MACE) [1-3]. A wide range of drugs tar-
geting different pathways activated through the life cycle of the
atherosclerotic plaque have been developed [4]. Notwithstanding, pa-
tients at very-high risk (VHR) are often undertreated, although they are
more likely to derive a greater benefit from more intensified treatment
strategies [5,6]. In this context, an established diagnosis of peripheral
artery disease (PAD) is progressively considered as an important co-
morbidity for the identification of patients with accentuated plaque
burden and thus at very high risk (VHR) [7,8].

Indeed, a previous diagnosis of PAD informs the Thrombolysis in
Myocardial Infarction (TIMI) Risk Score for Secondary Prevention (TRS-
2P), an easy-to-use risk stratification tool in patients with stable coro-
nary artery disease and previous myocardial infarction for the prediction
of recurrent MACE [9] whose application has been broadened to the ACS
spectrum more recently [10]. Here, we tested the potential of TRS-2P
score variables, in particular concomitant PAD, to identify ACS pa-
tients at high ischaemic or bleeding risk, as such patients may derive
greater clinical benefit from intensified secondary prevention strategies.

2. Methods
2.1. Study population

The prospective multi-center Special Program University Medicine
(SPUM-ACS) cohort (ClinicalTrials.gov number, NCT01000701)
recruited patients with a diagnosis of ACS, who were referred for cor-
onary angiography to one of the four participating Swiss University
Hospitals (Zurich, Bern, Lausanne, and Geneva) between December
2009 and December 2017. Female and male patients, aged >18 years,
admitted for cardiac catheterization within 5 days after chest pain onset,
with the main diagnosis of ST-elevation myocardial infarction (STEMI),
non-STEMI or unstable angina (UA) were included. Exclusion criteria
were severe physical disability, inability to provide informed consent or
life expectancy of <1 year (for non-cardiac reasons). Further details of
this registry have been previously reported [11,12].

Patient data were collected using a centralized standardized, inter-
national electronic case report form (eCRF). The local ethics committee
approved the study and all patients gave informed consent. For the
present study the population was stratified according to the presence of
PAD. History of PAD was defined according to international guidelines
as either current intermittent claudication or previous revascularization
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of the lower extremity, with no further instrumental assessment.
2.2. Study endpoints

The primary endpoint of the study was defined as 1-year MACE, a
composite of non-fatal MI (defined as Q-wave MI or non-Q-wave MI)
[13], non-fatal stroke and all-cause death. We also investigated in-
hospital MACE and the safety endpoint of major bleeding, defined as
BARC 3 to 5 [14]. The incidence of recurrent CV events during follow-up
was ascertained by a standardized telephone consultation performed by
specialized medical personnel 30 days after discharge, and with a clin-
ical visit at 1 year. When patients could not be reached for the 1-year
follow-up visit, medical information was obtained from primary care
physicians, family members, hospital records or a registry office. All
adverse events occurring within 365 days after the index ACS event were
adjudicated by an independent clinical event committee consisting of
three experienced cardiologists.

2.3. Biomarker analysis

Serum aliquots were collected at baseline from blood draws at the
time of coronary angiography and after 12 months and stored at —80 °C
until measurement in the Zurich Core Laboratory. CRP was measured in
serum aliquots using a high-sensitivity latex enhanced immunoturbidi-
metric assay on a Cobas c 501® autoanalyser (Roche Diagnostics,
Mannheim, Germany).

2.4. Statistical analysis

The baseline characteristics of the patients with PAD and those
without PAD were summarized and compared. Categorical variables
were expressed as absolute numbers and relative frequencies (percent-
ages) and compared using the chi-squared test; continuous variables
were expressed as mean values + standard deviation (SD) and compared
using an independent-sample t-test. A Cox regression proportional haz-
ards model was used to evaluate the correlation between PAD and the
primary and secondary outcomes at one-year after adjustment for
different covariates (age, sex, diabetes, hypertension, dyslipidemia,
renal impairment and medical treatment).

The most parsimonious model was identified by simplifying the
overall logistic regression of long-term outcomes using the stepwise
backward selection of independent predictors, and the selected pre-
dictors were used in the proportional hazard analysis of long-term out-
comes. All of the tests were two-sided at a significance level of 0.05.
Furthermore, a multivariate analysis was performed including the nine
variables comprised in the TRS-2P score [9] to test the independent
relation of the single variables (age > 75 years, diabetes mellitus, hy-
pertension, PAD, previous stroke, previous coronary artery bypass
grafting, history of heart failure, active smoking, and renal dysfunction
(defined by an estimated glomerular filtration rate < 60 mL/min/1.73
m?, using the Modification of Diet in Renal Disease equation) with
MACE in the overall population. The statistical analyses were made
using SPSS statistical software version 26.0.

3. Results
3.1. Baseline characteristics

Baseline clinical characteristics of the study cohort by PAD presence
are summarized in Table 1. Of 4787 patients presenting with ACS, 6.0%
(n = 285) had a history of PAD; of these 78.6% were males and 21.4%
females. Compared to ACS patients without PAD, those with PAD were
older (median age 70.1 vs. 63.3 years; p < 0.001) and had a markedly
higher prevalence of traditional risk factors such as hypertension (79.3%
vs 54.9%, p < 0.001), diabetes (35.8% vs 16.4%, p < 0.001), hyper-
cholesterolemia (73.0% vs 62.5%, p < 0.001), wer smoking (44.9% vs


http://ClinicalTrials.gov

A. Denegri et al.

Table 1

Baseline characteristics in patients with and without peripheral artery disease.
Categorical variables are expressed as percentage while continuous variable as
mean =+ SD.

Baseline characteristics H/o PAD (N No h/o PAD p-Value
% (n) = 285) (N = 4502)

Demographic

Age (mean + SD) 70.1 +£ 10.6 63.3+ 124 <0.001
BMI (mean + SD) 26.7 £ 4.5 27.2+43 0.071
Female sex, % (n) 21.4 (61) 20.5 (925) 0.388
Clinical, % (n)

. <
Diabetes 35.8 (102) 16.4 (737) 0.001
Current smoker 44.9 (128) 37.5 (1689) 0.008
Hypertension 79.3 (226) 54.9 (2472) <0.001
Hypercholesterolemia 73.0 (208) 62.5 (2813) <0.001

. <
Previous MI 24.3 (69) 11.4 (513) 0.001
. <
Previous PCI 32.3(92) 13.8 (620) 0.001
. <
Previous CABG 12.6 (36) 3.5(157) 0.001

. <
Stroke history 8.1 (23) 2.2 (100) 0.001
. <
CHF history 5.6 (16) 1.0 (44) 0.001
Clinical presentation

STEMI 32.6 (93) 54.5 (2455)

NSTEMI 62.1 (177) 42.1 (1896) <0.001

UA 5.3 (15) 3.4 (151)

Multivessel disease 44.8 (117) 34.8 (1490) 0.001
Culprit lesion

LM 3.4(9) 1.5 (66)

LAD 34.5 (90) 44.9 (1923)

RCA 36.8 (96) 32.7 (1398) <0.001

LCX 20.3 (53) 19.9 (852)

CABG-graft 5.0 (13) 1.0 (42)

LVEF (mean + SD) 49.2 +12.8 51.5 +11.2 0.012
129.2 +

Systolic BP (mmHg +SD) 2296 129.2 £+ 23.6 0.996

Diastolic BP (mmHg +SD) 72.6 £ 16.0 75.8 £ 14.8 <0.001

Laboratory parameters

eGFR (Modification of Diet in Renal - 4, 5 ¢ g454+ 907 <0.001

Disease equation) mL/min

hs-CRP (mg/1) 23.6 £ 46.5 10.4 + 27.2 <0.001
3115.0 + 1264.0 +

hs-TnT (ng/1) 5373.1 3319.1 <0.001
470.2 + 2562.5 +

CK (U/D) 964.1 47,2446 0.471
727.3 + 630.6 +

NT-proBNP (pg/ml) 1608.3 13015 0.255

Therapy at admission, % (n)

Aspirin 72.3 (183) 41.7 (1183) <0.001

ACEi 26.8 (67) 22.8 (642) <0.001

DAPT 20.7 (47) 8.4 (225) <0.001

Statins 59.5 (88) 30.6 (862) <0.001

Therapy at discharge, % (n)

Aspirin 97.1 (268) 99.2 (4403) 0.003

ACEi, 59.1 (163) 73.6 (3268) 0.001

DAPT 49.5 (141) 55.9 (2518) 0.020

Statins 96.0 (265) 98.1 (4352) 0.053

H/o, history of; PAD, peripheral artery disease; SD, standard deviation; BMI,
body mass index; MI, myocardial infarction; PCI, percutaneous coronary inter-
vention; CABG, coronary artery bypass graft; CHF, congestive heart failure; e-
GFR, estimated glomerular filtration rate; CRP, C-reactive protein; LVEF, left
ventricular ejection fraction; BP, blood pressure; ACEi, angiotensin converting
enzyme inhibitors; DAPT, dual antiplatelet therapy.

International Journal of Cardiology xxx (xxxx) xxx

37.5%, p = 0.008) and had lower glomerular filtration rates (eGFR, 73.4
+ 24.6 vs 84.5 + 20.7 ml/min, p = 0.002).

3.2. Atherosclerotic cardiovascular disease burden

Patients with PAD presented with significantly more established
atherosclerotic CV disease burden at baseline, with more frequently a
previous history of ACS, stroke and/or congestive heart failure and had
more commonly undergone prior percutaneous coronary interventions
(PCI) or surgical revascularization (all p < 0.001). Patients with PAD
presented more frequently as NSTEMI or UA, whereas STEMI presen-
tation at hospital admission was more common in patients without PAD
(p < 0.001). Moreover, PAD patients presented more frequently with a
multivessel disease compared to patients without PAD (44.8% vs 34.8%,
p = 0.001) and different culprit lesion location (p < 0.001), with higher
prevalence of left main involvement.

3.3. Signs of inflammation

At presentation, PAD patients had a higher C-reactive protein (CRP,
23.6 + 46.5 vs 10.4 £+ 27.2 mg/1, p < 0.001). Neutrophils (7.6 + 3.7 x
10%/1vs 7.7 + 4.0 x 10°/1, p = 0.897), lymphocytes (5.2 + 8.5 x 10°/1
vs 5.1 £8.7 x 109/l,p = 0.765) and N/L ratio (5.2 + 5.8 vs 5.1 + 5.7, p
= 0.780) did not differ between the two groups.

3.4. Novel biomarkers

In a subgroup analysis of 2168 patients included in the SPUM-ACS
Biomarker Cohort 1, 1209 patients had available hsCRP measurements
both at baseline and at 12-month follow-up. PAD patients presented not
only with higher baseline CRP (14.0 + 26.9 mg/1 vs 8.9 & 22.1 mg/l, p
= 0.013), but also at 12-month follow-up (20.5 + 33.6 mg/1 vs 14.7 +
31.4 mg/l, p = 0.047) compared to patients without PAD. PAD patients
presented more frequently with persistently high levels of CRP at follow-
up (46.3% vs 36.2%, p = 0.016). Furthermore, PAD patients presented
higher levels of soluble fms-like tyrosine kinase-1 (sFlt-1, 1399.5 +
1501.3 ng/1 vs 1047.2 + 1378.6 ng/l, p = 0.018). In contrast, no dif-
ference was detected for Cyr61 (998.5 + 3725.0 pg/ml vs 798.8 +
1341.4 pg/ml, p = 0.570) and PIGF (25.6 + 9.7 ng/l vs 27.2 & 7.3 ng/l,
p = 0.109) in the two groups (Table 2).

3.5. Medication at presentation and discharge

On admission, PAD patients were more frequently treated with
preventive remedies such as aspirin (72.3% vs 41.7%, p < 0.001), DAPT
(20.7% vs 8.4%, p < 0.001), statins (59.5% vs 40.1%, p < 0.001) and
ACEi (26.8% vs 22.8%, p < 0.001), Table 1.

On the contrary, PAD patients were less frequently prescribed sec-
ondary preventive therapies at discharge, including dual antiplatelet
therapy (DAPT, 78.3% vs. 89.7%, p < 0.001) and lipid lowering thera-
pies (96.0% vs. 98.1%, p = 0.053), Table 1.

Table 2

Inflammatory and novel biomarkers tested for the subgroup analysis of the
SPUM-ACS Biomarker Cohort 1. Continuous variable are expressed as mean +
SD.

Biomarkers H/o PAD (N = No h/o PAD (N = p-
123) 2045) Value

Baseline hs-CRP (mg/1) 14.0 + 26.9 8.9 + 221 0.013

12-month hs-CRP (mg/ 20.5 + 33.6 14.7 + 31.4 0.047

D

Cyr61 (pg/ml) 998.5 + 3725.0 798.8 +£ 1341.4 0.570

PIGF (ng/1) 25.6 + 9.7 27.2+7.3 0.109

sFlt-1 (ng/1) 1399.5 + 1501.3 1047.2 + 1378.6 0.018

CRP, C-reactive protein; Cyr61, cysteine-rich angiogenic inducer 61; PIGF,
placental growth factor; sFlt-1, soluble fms-like tyrosine kinase-1.



A. Denegri et al.
3.6. Estimated infarct size

PAD patients presented with higher baseline values of hs-TnI (3115.0
+ 5373.1 vs 1264 + 3319.1 ng/], p < 0.001). CK (470.2 £ 964.1 vs
2562.5 + 47,244.6 U/], p = 0.471) and NT-proBNP (727.3 + 1608.3 vs
630.6 + 1301.5 pg/ml, p = 0.255) did not differ between the two
groups. These results are resumed in Table 1.

3.7. Major adverse cardiovascular events

In-hospital death (3.2% vs 1.4%, p = 0.022) and in-hospital MACE
(5.6% vs 3.0%, p = 0.017) were significantly higher in PAD-patients. At
1 year, the primary composite endpoint (MACE) occurred in 411 (8.6%)
patients of the overall cohort. Subjects with concomitant PAD at base-
line had a 2-times increase in the rate of MACE compared to those
without PAD (18.6% vs. 8.0%, p < 0.001, Fig. 1). All-cause death (11.9%
vs. 3.7% p < 0.001) and cerebrovascular events (3.5% vs 1.6%, p =
0.023) were both significantly higher in PAD patients, with a trend in
non-fatal MI (5.3% vs. 3.3%, p = 0.060). CV death was 3-times higher in
PAD patients (7.0% vs. 2.6%; p < 0.001). Major adverse limb events
(MALE) occurred in 1.4% of patients with PAD, whereas as expected,
these events occurred in a very low number (0.1%) of patients without
known PAD at baseline.

After adjustment for differences in baseline characteristics, patients
with concomitant PAD had a 53% higher risk of MACE relative to pa-
tients without PAD (adjusted [adj.] hazard ratio [HR] 1.53; 95% con-
fidence intervals [CI] 1.14-2.08, p = 0.005, Fig. 2, Panel A) and almost
2-times increase in all-cause death (adj. HR 1.94; 95% CI 1.32-2.84,p =
0.001).

Further stratifying PAD patients based on hs-CRP levels revealed that
those with higher values (i.e. > 2 mg/l) presented the highest risk of
MACE (adj. HR 2.16, 95% CI 1.05-4.44, p = 0.035), compared to those
with normal values Supplementary Fig. 1).

p<0.001 p<0.001 p<0.001
20_|
18.6%
18
16
14
)
S 11.9%
- 12
©
[J]
> 10
L |
- 8.0%
© 8-
o 7.0%
=}
6
b4 4 3.7%
2.6%
] I
0_
MACE Death CV-Death
= PAD

Fig. 1. Outcomes by peripheral artery disease status.
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3.8. Bleeding outcomes

At 1 year, a bleeding event was experienced by 410 (8.6%) patients
in the overall cohort; of these, 218 (4.6%) were major bleedings ac-
cording to the BARC classification. Subjects with concomitant PAD at
baseline had no significant increase in bleeding rate compared to those
without PAD (6.0% vs. 4.5%, p = 0.151); of these, only 10 patients were
treated with a high-intensity anti-thrombotic regimen, including dual
pathway inhibition or triple therapy. After adjustment for differences in
baseline characteristics, patients with concomitant PAD had a not sig-
nificant 18% higher risk of major bleeding relative to patients without
PAD (adjusted [adj.] hazard ratio [HR] 1.18; 95% CI 0.71-1.97, p =
0.512), Fig. 2, Panel B). Age > 75 years remained the only independent
predictor of major bleeding (adj. HR 1.85; 95% CI 1.37-2.51, p < 0.001).

3.9. Cardiovascular risk stratification and independent predictors of
MACE based on the TRS-2P Score

Distribution of patients across 4 risk categories based on the TRS-2P
score is provided in Fig. 3. The 1-year risk of MACE progressively
increased with increasing presence of multiple risk indicators (p for
trend <0.001). In the multivariate analysis, including variables from the
TRS-2P score, concomitant PAD, was independently associated with
MACE, as well as age > 75 years, type 2 diabetes, stroke history and
renal impairment (Fig. 4).

4. Discussion

In this prospective, real-world, multi-center study we found that in
ACS patients concomitant history of PAD represents a distinct and in-
dependent marker of very high cardiovascular risk. The most relevant
finding is that such patients presented with signs of elevated humoral
but not cellular inflammation, which persisted long-term and was
associated with an increased rate of MACE, CV death and limb ischemia,
compared to those without it, while major bleeding did not differ. Pa-
tients with PAD succumbed to ACS despite more extensive preventive

p=0.060 p=0.023 p=0.151
6.0%
5.3%
4.5%
3-30/0 3.5%
1.6%
M CVE MB BARC 3to5
mno-PAD

PAD, peripheral artery disease; KM, Kaplan Maier; MACE, major adverse cardiovascular events; CV, cardiovascular death; MI, myocardial infarction; CVE, cere-

brovascular event; MB, major bleeding.
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Bleeding at 1 year
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0 100 200 300
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Fig. 2. Kaplan Maier event rates for MACE (Panel A) and bleeding (Panel B) by PAD presence.
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Fig. 3. MACE KM-rate at 1-year across 4 risk categories based on the TRS-2P score.

medication at presentation than those without. Surprisingly, despite the
enhanced ischemic risk, patients with PAD received less secondary
preventive therapy at discharge and follow-up than those without.

In our population, patients with PAD presented a worse CV risk
profile than those without. Besides classical CV risk factors such as hy-
pertension, dyslipidemia, diabetes and smoking, PAD patients presented
with markedly elevated CRP levels. Indeed, high circulating hs-CRP has
been shown to be predictive of MACE in PAD patients [15]. In our study,
in addition, we found persistently higher hs-CRP at 1-year follow-up,
reflecting residual inflammatory risk, and higher levels of Flt-1, a
novel marker of angiogenesis, whose inhibition in animal models sup-
presses inflammation and inhibits atherosclerotic plaque growth
[16,17]. In contrast, neutrophils, lymphocytes and N/R ratio did not
differ between groups. Overall, our results suggest that in this popula-
tion humoral, rather than cellular inflammation plays a particularly
important role in atherosclerosis progression, plaque destabilization

[4,12] as well as MACE, and built on our previous findings showing that
the combination of inflammatory biomarkers with GRACE score
enhance risk discrimination in this setting [18,19].

The presence of PAD was associated with a worse prognosis as re-
flected by a higher rate of MACE, as well as limb ischemic events and all-
cause death. Thus, in ACS patients, PAD is a surrogate of multiple CV risk
factors and more severe atherosclerotic disease including coronary ar-
tery disease [20].

Of note, PAD is a variable of the TRS-2P score, initially developed for
risk stratification in patients with chronic coronary artery syndrome [9]
and more recently applied to ACS patients [10]. Similarly, in our study
the TRS-2P score correlated with the gradient of risk for recurrent
MACE, establishing its utility in the clinical routine. We extended this
concept confirming history of PAD as a predictor of poor outcome in-
dependent of other consolidated atherothrombotic risk factors included
in the score, such as diabetes and renal dysfunction in the context of an
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HR for MACE
AGE 275 YRS — P< 0.001
DM —— P=<0.001
HTN —— P=NS
PAD — P=0.008
PREVIOUS STROKE — P=0.003
PREVIOUS CABG T P=NS
CHF = P= NS
CURRENT SMOKING — P= NS
RENAL DYSFUNCTION —a— P= <0.001
0‘.3 0|.5 1.0 :‘;.0 5.0

Fig. 4. Multivariate analysis of TRS-2P score components. HR, hazard ratio; YRS, years; DM, diabetes mellitus; HTN, hypertension, PAD, peripheral artery disease;

CABG, coronary artery bypass graft.

ACS.

Our findings are particularly relevant considering that patients with
PAD, by nature of their particularly high ischemic risk and the gener-
alized nature of the atherosclerotic burden, in a number of recent large
randomized clinical trials, found a greater absolute risk reduction with a
more intense secondary prevention therapy, which translates into a low
number needed to treat [21,22]. Therefore, early identification of PAD
may be particularly important to identify patients who require more
intense secondary prevention, both in the immediate post-ACS period
and in the transition from the acute to the chronic phase of their CAD
[23,24]. Prolonged dual anti-thrombotic therapy with ticagrelor 60 mg
twice daily or rivaroxaban 2.5 mg twice daily on top of aspirin may
represent an advantageous choice in terms of MACE sparing in this VHR
group of patients [25]. In addition, PAD is easily identifiable at the
bedside using ankle brachial index (ABI), and the investigation of its
presence should be encouraged in all patients admitted for ACS, in order
to promptly select, among all VHR patients, those who may benefit from
a tailored intensive secondary prevention approach.

Of note, major bleeding events represent the most fearful compli-
cation of long-term anti-thrombotic therapies required after ACS and has
been associated with several adverse events including mortality [26]. In
our population, PAD patients showed a non-significant increase in major
bleeding events, mainly age-driven, suggesting the potential benefit and
relative safety of high-intensity anti-thrombotic therapy in this subgroup
of patients. Only a very limited number of PAD patients experienced a
major bleeding event during treatment with dual pathway inhibition or
triple therapy in our cohort. Furthermore, the greater and persistent
humoral inflammation we found in patients with concomitant PAD,
suggests a different degree of residual risk linked to inflammation
among patients with polyvascular disease and may be therefore useful in
identifying those patients who may benefit most from new emerging
anti-inflammatory therapy [27,28].

Despite the strong evidence in favor of a more intense secondary
prevention, we found that at one year patients with PAD received less
frequently preventive CV treatments, compared to those without PAD.
This finding may have multiple etiologies such as greater complexity of
the patients who were sicker and therefore more prone to experience
MACE or MALE, together with the suboptimal compliance due to a large
burden of polypharmacy. Our study highlights therefore the challenges
of translating the results of randomized clinical trials into real-world

clinical practice, which is represented by a more heterogenous popula-
tion and quality of care.

5. Limitations

The results of our study have to be interpreted in light of several
limitation. First of all the lack of an external validation represents an
important limitation of our study. Secondly, it is not possible to exclude
a residual confounding role of other variables not included in the final
statistical analysis. Moreover, baseline PAD was diagnosed according to
international guidelines only by medical history. The lack of vascular
objectivation or ankle-brachial index assessment represents another
important limitation of the study. Inflammatory biomarkers analyses are
limited to survivors with serial laboratory data available; thus, it is
unclear if any of these impacted on MACE. Moreover, a not-negligible
group of patients (14,3%) presented a history of malignancies or in-
flammatory disease at baseline, conditions associated with persistent
elevated inflammation. Finally, due to the small group size, meaningful
statistical analysis with respect to novel biomarkers is not possible.

6. Conclusions

In conclusion, we found that in a real-world cohort of prospectively
recruited ACS patients, concomitant PAD is associated with a higher risk
of MACE, limb ischemic events, and CV mortality, compared to patients
without PAD, without significant excess in major bleeding. Although
confirmatory, we found that a potential important contributor to this
heightened risk might be the increased and persistent humoral inflam-
mation in those patients contributing to an unfavorable course acutely
and during follow-up. Surprisingly, despite the higher CV risk, patients
with PAD were less prescribed secondary preventive therapies. PAD
being an easily identifiable marker of VHR, independently from other
well-established CV risk factors, may therefore assist clinicians in
personalizing atherothrombotic risk stratification and identifying those
patients requiring more aggressive secondary preventive and possibly
anti-inflammatory therapies and a closer follow-up.
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