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A B S T R A C T

Background: The presence of polyvascular atherosclerotic disease is associated with a high-risk of adverse events 
following percutaneous coronary intervention (PCI). As the extent to which the presence of diabetes further 
increases this elevated risk is unclear, based on current literature, we sought to assess the long-term outcome 
after PCI in patients with polyvascular disease, comparing those with and without diabetes.
Methods: The current study population consists of patients with known polyvascular disease, identified from a 
pooled patient-level database of 4 PCI trials in all-comers treated with new-generation drug-eluting stents; no 
exclusion criteria were set. The main composite endpoint was major adverse cardiac event (MACE: any 
myocardial infarction, emergent coronary bypass surgery, clinically indicated target lesion revascularization, or 
all-cause mortality).
Results: 695 patients had polyvascular disease of whom 208(29.9 %) had diabetes. Patients with diabetes were 
older, had a higher body-mass-index, and had a higher prevalence of hypertension than those without diabetes. 
At 3-year follow-up, the incidence of MACE was significantly higher in polyvascular disease patients with dia-
betes (24.6 % vs.16.4 %, adj.HR:1.49, 95 %CI:1.05–2.12, p = 0.03), in particular insulin-treated patients, and 
was primarily attributable to a disparity in all-cause mortality which was more than twice as high in patients 
with diabetes (15.4 % vs.7.2 %, p < 0.001). Furthermore, the risk of repeated target vessel revascularization was 
higher in patients with diabetes (12.0 % vs7.0 %, adj.HR:1.88, 95 %CI:1.12–3.16, p = 0.02).
Conclusions: In the high-risk population of PCI patients with polyvascular disease, the presence of diabetes 
represents a profoundly significant additional risk factor at long-term follow-up, associated with significantly 
higher adverse event risks.
Trial registration: ClinicalTrials.gov NCT01066650 NCT0133170 NCT01674803 NCT02508714.

Abbreviations: BMI, body-mass-index; CAD, coronary artery disease; DES, drug-eluting stent; MACE, major adverse cardiac events; PADs, peripheral arterial 
disease; PCI, percutaneous coronary intervention; TVF, target vessel failure.
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1. Introduction

Atherosclerosis is a systemic disease, and the presence of clinically 
apparent atherosclerosis in one vascular bed is associated with an 
increased likelihood of symptomatic arterial changes in other vascular 
beds.[1] Consequently, patients with obstructive coronary artery dis-
ease (CAD) are more likely to have concomitant peripheral artery dis-
ease, cerebrovascular disease, and aortic disease.[2] These patients with 
polyvascular disease are at an elevated risk for various adverse events. 
[3,4] In all-comer patients with obstructive CAD who undergo percu-
taneous coronary intervention (PCI), the presence of polyvascular dis-
ease has been observed in at least 5 % of the cases.[5–7] As previously 
demonstrated, patients with polyvascular disease are at a markedly 
elevated risk of adverse clinical events following PCI with contemporary 
drug-eluting stents (DES), including an almost twice as high mortality as 
compared to patients without polyvascular disease at long-term follow- 
up.[5,8,9].

Diabetes mellitus affects both the function and structure of blood 
vessels throughout the entire human body. It is a well-established risk 
factor for atherosclerosis and associated with an increased risk of 
adverse clinical events following PCI.[10–12] The prevalence of dia-
betes is increased in the presence of polyvascular disease [5], and in all- 
diabetic populations (not specifically PCI patients) MACE occurred more 
frequently in the presence of polyvascular disease.[6,7] In a selected 
population of ACS patients with polyvascular disease, a higher rate of 
MACE was observed in the presence of diabetes.[8] Yet, the present 
study is the first to assess in an all-comer PCI population with poly-
vascular disease the impact of diabetes on post-PCI clinical outcome.

As the precise extent to which diabetes contributes to the elevated 
risk of adverse clinical events following PCI in patients with poly-
vascular disease has yet to be determined, this analysis sought to eval-
uate the impact of diabetes on long-term clinical outcomes following PCI 
in these patients, which may affect prognosis and secondary prevention. 
In other words, the present study addresses the question whether dia-
betes is still a significant additional risk factor in PCI patients who 
already have a very high adverse event risk due to the presence of pol-
yvascular disease. Data were used from a pooled patient-level database 
comprising four randomized PCI trials that assessed new-generation DES 
in all-comers. In particular, we compared the baseline characteristics 
and 3-year clinical outcomes after PCI in polyvascular disease patients 
with and without medically treated diabetes.

2. Methods

2.1. Study design

In order to conduct this analysis, patient-level data from 4 random-
ized controlled trials consisting of 9,204 all-comer patients, were 
pooled: TWENTE (TWENTE I, NCT01066650), DUTCH PEERS (TWENTE 
II, NCT01331707), BIO-RESORT (TWENTE III, NCT01674803), and 
BIONYX (TWENTE IV, NCT02508714)). The details of the original trials 
have been previously reported.[16–19] Briefly, the trials were 
investigator-initiated, assessor- and patient-blinded randomized studies. 
Patients were eligible for enrolment if they were at least 18 years of age, 
were able to provide informed consent, and required PCI with the im-
plantation of new-generation DES for the treatment of obstructive CAD. 
Further study details regarding the 4 original trials can be found in 
Supplementary Table 1. The TWENTE II-IV trials included patients who 
presented with any type of coronary syndrome, while the TWENTE I trial 
enrolled all patients except for those presenting with an acute ST- 
segment elevation myocardial infarction (STEMI). Overall, patients 
were enrolled at 9 study sites: 6 Dutch centers, 2 Belgian centers, and 1 
Israeli center. In the 3-arm BIO-RESORT trial, randomization between 
stent types was performed in a 1:1:1 fashion, while in the TWENTE, 
DUTCH PEERS, and BIONYX trials the randomization was performed in 
a 1:1 fashion. A custom-designed computer program with random block 

sizes of 4 and 8 was used for web-based randomizations. Stratification 
was performed for diabetes in the BIO-RESORT and BIONYX trials, and 
for sex in the TWENTE and BIONYX trials. The trials complied with the 
Declaration of Helsinki and the Medical Ethics Committee Twente, and 
the Institutional Review Boards of all participating centers provided 
approval for all original trials. All trial participants provided written 
informed consent. Besides the exclusion criteria as described in the 4 
randomized trials, no additional exclusion criteria were made for the 
current analysis.

The PCI patients (who by definition all had obstructive CAD) were 
classified as having polyvascular disease in the presence of concomitant 
peripheral arterial disease (PADs). In accordance with the methodology 
employed in previous studies,[20,21] patients were classified as having 
PADs if they by anamnesis or medical record had a documented history 
of at least one of the following: (1) symptomatic atherosclerotic lesion in 
the lower or upper extremities; (2) atherosclerotic lesion in the aorta 
causing symptoms or requiring treatment; (3) atherosclerotic lesion in 
the carotid or vertebral arteries related to non-embolic ischemic cere-
brovascular event; or (4) symptomatic atherosclerotic lesion in a 
mesenteric artery.

Table 1 
Baseline characteristics of patients, target lesions, and PCI procedures.

Diabetes p- 
value

Yes (n = 208) No (n = 487)

General patient characteristics ​
Age (years) 69.1 ± 8.2 67.3 ± 9.2 0.01
Female sex 64(30.8) 129(26.5) 0.25
BMI (kg/m2) 29.1 ± 5.0 26.9 ± 4.0 <0.001
Current smoker 48/208 

(23.6)
162/485 
(33.5)

0.01

Medical history ​
Renal failurea 31(14.9) 50(10.3) 0.08
Hypertension 152(73.1) 281(57.7) <0.001
Hypercholesterolemia 124/204 

(60.8)
263/479 
(54.9)

0.16

Previous stroke 33(15.9) 57(11.7) 0.14
LVEF < 30 % 10(4.9) 22(4.6) 0.87
Previous myocardial infarction 64(30.8) 126(25.9) 0.19
Previous PCI 70(33.7) 133(27.3) 0.09
Previous coronary artery bypass 

grafting
36(17.3) 64(13.1) 0.15

Family history of coronary artery 
disease

94/201 
(46.8)

243/469 
(51.8)

0.23

Coronary syndrome at presentation ​ ​ 0.14
Stable angina pectoris 92(44.2) 202(41.5) ​
STEMI 16(7.7) 66(13.6)
Non-STEMI 56(26.9) 112(23.0)
Unstable angina pectoris 44(21.2) 107(22.0)
Target lesions and PCI procedures ​
Target coronary ​ ​ ​
Left main stem 8(3.8) 20(4.1) 0.87
Right coronary artery 93(44.7) 217(44.6) 0.97
Left anterior descending artery 89(42.8) 187(38.4) 0.28
Left circumflex artery 59(28.4) 162(33.3) 0.20
Bypass graft 11(5.3) 23(4.7) 0.75
Total stent length (mm) 42.4 ± 29.7 43.1 ± 30.7 0.39
At least 1 severely calcified lesion 64(30.8) 130(26.7) 0.27
At least 1 ostial lesion 18(8.7) 57(11.7) 0.24
At least 1 bifurcation lesionb 65(31.3) 145(29.8) 0.70
At least 1 chronic total occlusion 6(2.9) 24(4.9) 0.23
At least 1 complex lesionc 169(81.3) 367(75.4) 0.09
Small vessel treated (<2.75 mm) 135(64.9) 285(58.5) 0.12
Multivessel treatment 46(29.1) 112(23.0) 0.80

Values are mean ± SD, n (%) or n/N (%).
a Defined as previous renal failure, creatinine ≥ 130 μmol/L, or need for 

dialysis; bTarget lesions were classified as bifurcated if a side branch ≥ 1.5 mm 
originated from them. cDefined as a lesion complexity of B2 or C. Abbreviations: 
LVEF = Left ventricle ejection fraction; STEMI=ST-segment–elevation myocar-
dial infarction; PCI = percutaneous coronary intervention; BMI = body–mass- 
index.
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2.2. Procedures, follow-up, and monitoring

All interventional procedures were performed by experienced 
interventional cardiologists in consonance with current international 
guidelines. Generally, dual antiplatelet therapy was prescribed for 12 
months in case of an acute coronary syndrome, while this was 6 to 12 
months for patients with a chronic coronary syndrome. Data on car-
diovascular risk factors and comorbidities were collected at the time of 
the index PCI from the medical record or via questionnaires. Clinical 
events were assessed annually after the first PCI at a visit to an outpa-
tient clinic, or by questionnaires or telephone follow-up. Adverse clin-
ical events were confirmed by collecting the source documents from 
hospitals or treating physicians. The original trials were independently 
monitored. Potential adverse clinical events were adjudicated by 
external clinical event committees.

2.3. Clinical endpoints

The main endpoint of the present analysis was major adverse clinical 
events (MACE), a composite of any myocardial infarction (MI), emer-
gent coronary bypass surgery, clinically indicated target lesion revas-
cularization, or all-cause mortality. Several other clinical endpoints 
were assessed, including the composite endpoints target vessel failure 
(TVF; cardiac mortality, target vessel MI, or clinically indicated target 
vessel revascularization), and the individual components of these com-
posite clinical endpoints. All clinical endpoints were prespecified ac-
cording to recommendations of the Academic Research Consortium. 
[22,23].

2.4. Supplementary analyses

We identified trial participants without polyvascular disease from the 
pooled database of the four randomized TWENTE trials and compared 
the clinical outcomes between those with and without diabetes. Adverse 
clinical events were assessed in analogy with the main analysis, applying 
the same endpoint definitions and statistical methods. The results of this 
analysis are presented in the Supplementary Material and allow con-
textualization of the findings of the main analysis in the study popula-
tion with polyvascular disease. In addition, we performed another 
supplementary analysis, assessing the clinical outcomes in patients with 
polyvascular disease, classified by diabetes and insulin treatment.

2.5. Statistical analysis

Differences in categorical variables were assessed with the Chi- 
square test, and the Student t-test or Wilcoxon Rank Sum test were 
used to assess differences in continuous variables whichever was 
appropriate. Kaplan-Meier statistics were used to assess time to primary 
and secondary endpoints, and the log-rank test was applied for between- 
group comparisons. Cox proportional hazards analysis were used to 
compute Hazard ratios (HR) with two-sided confidence intervals (CIs). 
Potential confounders were identified if a p-value of < 0.15 was found in 
univariate analyses, both in the association of the potential confounder 
with diabetes and with MACE. In the first pass of a multivariate Cox 
regression model, all potential confounders were included. Stepwise 
backward selection was used to exclude variables with a non-significant 
association with the main endpoint; the final model consisted of only age 
and sex. Adding potential confounders hypertension, BMI and hyper-
cholesterolemia or randomized stent arm to the final model did not have 
an impact on the adjusted hazard ratio of the primary endpoint MACE, 
and were therefore not included in the final model. Confidence intervals 
were two-sided and p-values < 0.05 were considered significant. SPSS 
version 24.00 (IBM, Armonk, NY) was used for the statistical analyses.

3. Results

3.1. Study population

The current study population is based on 695 patients with known 
polyvascular disease. As shown in Figs. 1 and 2, a total of 208 (29.9 %) of 
the study patients had known, medically treated diabetes while 487 
(70.1 %) had no diabetes.

3.2. Baseline characteristics

Patients with diabetes were on average 1.8 years older than patients 
without diabetes, had a higher body-mass-index (BMI) and a higher 
prevalence of arterial hypertension, but were less likely to be active 
smokers at the time of the index procedure (Table 1). There was no 
statistically significant between-group difference in the characteristics 
of target lesions and PCI procedures. In both patients with and without 
diabetes, three out of four patients were treated for at least one complex 
coronary lesion. Further details on the patient, lesion, and procedural 
characteristics are presented in Table 1.

3.3. Clinical outcome

At 3-year follow-up, the study population of PCI patients with pol-
yvascular disease showed a significantly higher incidence of the primary 
endpoint of MACE in the presence of diabetes (24.6 % vs. 16.4 %, HR: 
1.56, 95 %CI: 1.10–2.22, p = 0.01). The difference in MACE was pri-
marily attributable to a disparity in its component all-cause mortality 
(15.4 % vs. 7.2 %, HR: 2.24, 95 %CI: 1.39–3.62, p < 0.001), and it 
remained statistically significant following adjustment for confounders 
(adj. HR: 1.49, 95 %CI: 1.05–2.12, p = 0.03). The event rates of the two 
other individual components of MACE – target lesion revascularization 
and any MI – showed no statistically significant difference between 
patients with and without diabetes (7.2 % vs. 4.5 %, p = 0.13, and 6.3 % 
vs. 6.2 %, p = 0.93, respectively). The time-to-event curves of MACE and 
its three individual components are displayed in Fig. 3.

The secondary composite endpoint of TVF also showed a higher 
event rate in patients with diabetes as compared to those without dia-
betes (20.7 % vs. 14.0 %, HR: 1.53, 95 %CI: 1.04–2.24, p = 0.03). Of the 
individual components of TVF, both target vessel revascularization and 
cardiac mortality showed higher rates in patients with diabetes (12.0 % 
vs. 7.0 %, p = 0.021, and 7.2 % vs. 3.5 %, p = 0.03, respectively), while 
the there was no difference in target vessel MI (4.8 % vs. 5.5, p = 0.72). 
The between-group difference in TVF remained statistically significant 
after adjustment for confounders (adj. HR: 1.48 95 %CI: 1.01–2.18, p =
0.04). Further details on these and other clinical outcomes are presented 
in Table 2.

3.4. Supplementary analysis

For the purpose of comparison with the clinical outcomes of the 
present study population, Supplementary Table 2 presents the clinical 
outcomes of 8,454 PCI trial participants patients without polyvascular 
disease. A total of 1,539 (18.2 %) of them had known diabetes and 
showed significantly worse 3-year outcomes for all clinical endpoints: 
the rate of MACE was 16.7 % in the presence of diabetes and 9.5 % in the 
absence of diabetes (HR: 1.83, 95 %CI 1.6–2.1, p < 0.001). After 
adjustment for confounders, the between-group differences with higher 
event rates in the presence of diabetes remained statistically significant 
for MACE (adj. HR: 1.70, 95 %CI: 1.47–1.96, p < 0.001) and all other 
clinical endpoints. Supplementary Table 3 reports the findings of a 
subanalysis to assess the clinical outcomes among polyvascular disease 
patients with insulin-treated diabetes versus no diabetes (Table S3a), 
and between those with non-insulin-treated diabetes versus no diabetes 
(Table S3b). In total, 83 (39.9 %) patients with diabetes were treated 
with insulin. The insulin-treated patients showed, also after adjustment 
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for confounders, a statistically higher rate of MACE than patients 
without diabetes (31.3 % vs. 16.4 %, HR: 2.00 95 % CI: 1.29–3.12, p =
0.002). In contrast, there was no significant difference in MACE between 
non-insulin-treated patients and those without diabetes (20.0 % vs. 16.4 
%, HR: 1.27 95 %CI: 0.81–1.99, p = 0.30). All-cause mortality showed 

significantly higher rates in both insulin-treated and non-insulin-treated 
diabetic patients as compared to patients without diabetes, but the 
target lesion revascularization rate showed a significant difference only 
between insulin-treated and non-diabetic patients (9.6 % vs. 4.5 %, p =
0.047).

Fig. 1. Graphical abstract.

Fig. 2. Study flowchart.
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Fig. 3. Kaplan-Meier time-to-event curves of the incidence of major adverse cardiac events and individual components: Major adverse cardiac events (A), any 
myocardial infarction (B), target lesion revascularization (C), and all-cause mortality (D). Abbreviations: PADs = peripheral arterial disease, HR = hazard ratio, CI =
confidence interval.

Table 2 
Clinical outcomes at 3-year follow-up.

Diabetes HR 
(95 %-CI)

Plog-rank Adjusted HRc 

(95 %-CI)
P-value

Yes (n = 208) No 
(n = 487)

Major adverse cardiac events a 51(24.6) 79(16.4) 1.56 (1.10–2.22) 0.01 1.49 (1.05–2.12) 0.03
All-cause mortality 32(15.4) 35(7.2) 2.24 (1.39–3.62) <0.001 2.07 (1.28–3.35) 0.003
Cardiac mortality 15(7.2) 17(3.5) 2.15 (1.08–4.31) 0.03 1.99 (1.00–3.99) 0.05
Any myocardial infarction 13(6.3) 30(6.2) 1.03 (0.54–1.98) 0.93 1.02 (0.53–1.95) 0.96
Target vessel related myocardial infarction 10(4.8) 27(5.5) 0.88 (0.42–1.81) 0.72 0.86 (0.42–1.79) 0.69
Any revascularization 28(13.5) 59(12.1) 1.15 (0.73–1.80) 0.55 1.16 (0.74–1.82) 0.53
Target vessel revascularization 25(12.0) 34(7.0) 1.82 (1.09–3.05) 0.02 1.88 (1.12–3.16) 0.02
Target lesion revascularization 15(7.2) 22(4.5) 1.67 (0.86–3.21) 0.13 1.72 (0.89–3.33) 0.11
Target vessel failureb 43(20.7) 68(14.0) 1.53 (1.04–2.24) 0.03 1.48 (1.01–2.18) 0.04
Definite-or-probable stent thrombosis 3(1.4) 5(1.0) 1.44 (0.34–6.03) 0.62 1.50 (0.36–6.35) 0.58

Data are n (%), unless otherwise indicated. aMajor adverse cardiac events is a composite of all-cause mortality, any myocardial infarction, emergent coronary artery 
bypass surgery, and clinically indicated target lesion revascularization. bTarget vessel failure is a composite of cardiac mortality, target vessel related myocardial 
infarction, and clinically indicated target vessel revascularization. cAdjusted for sex and age.
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4. Discussion

4.1. Study findings

The current analysis reports the additional impact of diabetes in PCI 
patients with polyvascular disease, which was primarily driven by pa-
tients who were insulin-treated. At long-term follow-up, patients with 
diabetes showed a 56 % higher incidence of the primary endpoint than 
patients without diabetes (MACE: 24.6 % versus 16.4 %), a difference 
that was primarily attributable to its individual component all-cause 
mortality. In addition, several secondary endpoints (TVF and repeat 
target vessel revascularization) were significantly increased in the 
presence of diabetes. The absolute increase in MACE rate associated 
with the presence of diabetes in the present study population was similar 
to that in patients without polyvascular disease (+8.2 % and + 7.2 %, 
respectively). The findings of this study indicate that in the high-risk 
population of PCI patients with polyvascular disease, the presence of 
diabetes represents a profoundly relevant additional cardiovascular risk 
factor that is associated with inferior clinical outcomes at long-term 
follow-up after coronary stenting.

4.2. Cardiovascular risk profile

Given that atherosclerosis is a systemic disease, patients with 
obstructive CAD frequently have atherosclerosis in other vascular beds. 
At least 5 % of all PCI patients have polyvascular disease, meaning they 
not only have CAD but also PADs.[5–7] Previous studies on clinical 
outcome after PCI have shown that polyvascular disease is an inde-
pendent predictor of adverse clinical outcome.[5,6] An analysis of the e- 
Ultimaster study has shown higher event rates of the composite primary 
endpoint TLF after PCI in patients with multisite arterial disease than in 
those without.[5] Another clinical trial has shown that almost half of all 
patients hospitalized with acute myocardial infarction had known 
vascular disease.[24] As the number of affected vascular sites increased, 
the mean age of patients was higher, and patients more often had a 
history of dyslipidaemia, heart failure, and diabetes. In addition, the 
odds of major adverse cardiovascular and cerebrovascular events, 
mortality, and major bleeding incrementally increased and were highest 
in those with at least three affected vascular beds.[24] Furthermore, a 
post-hoc analysis of a pharmacological trial has examined the effect of 
an increasing number of affected vascular beds on the risks of MACE and 
all-cause mortality in patients with diabetes.[25] At baseline, patients 
with an increasing number of affected arterial beds were associated with 
a higher rate of hypertension, dyslipidemia and renal insufficiency. After 
5 years of follow-up, each additional diseased bed was associated with 
higher risks of MACE and all-cause mortality.

In the present study, polyvascular disease patients with diabetes had 
a higher cardiovascular risk profile with significantly higher age and 
BMI, and a higher rate of hypertension than those without diabetes. In 
addition, the prevalence of other comorbidities such as renal insuffi-
ciency, dyslipidemia, previous stroke, heart failure, and previous 
revascularization was numerically higher, which is consistent with the 
findings of previous studies.[11,12,26].

4.3. Outcome of PCI patients with polyvascular disease and diabetes

Although several studies assessed the prevalence and impact of 
polyvascular disease in an all-diabetic patient population [13,14], very 
few studies have evaluated the impact of diabetes on clinical outcome in 
patients with polyvascular disease,[27] especially in patients undergo-
ing PCI.[15] The IMPROVE-IT trial investigated the long-term cardio-
vascular risk associated with polyvascular disease (defined as peripheral 
artery disease or previous stroke or transient ischaemic attack) and 
diabetes in patients with an acute coronary syndrome.[15] After 7 years 
of follow-up, the presence of diabetes in addition to polyvascular disease 
was independently associated with an increased risk of reaching the 

primary composite endpoint of stroke, major coronary event, or car-
diovascular death as compared to patients without diabetes (60.0 % vs. 
39.8 %). Assessing a slightly different primary composite clinical 
endpoint at 3-year follow-up after PCI with new-generation DES, the 
present study reaches a similar conclusion. Nevertheless, in the 
IMPROVE-IT trial no more than 82 % of the patients with polyvascular 
disease underwent a PCI, and the study enrolled patients from 2005 to 
2010, which implies that in IMPROVE-IT many PCI procedures have 
been performed with stents of an earlier generation than used in the 
present study. To our knowledge, this is the first study to assess in an all- 
comer PCI population with polyvascular disease the impact of diabetes 
on post-PCI clinical outcome.

Findings of the present study showed a significantly higher rate of 
MACE in PCI patients with both polyvascular disease and diabetes. Yet, 
this higher event rate is driven by all-cause mortality and not by dif-
ferences in any MI or any revascularization. We can only hypothesize 
about causal mechanisms. At first, patients with diabetes are at higher 
risk of having autonomic neuropathy, possibly leading to silent 
myocardial ischemia and consequently, underdiagnosing of myocardial 
infarction.[28] In addition, it is possible that the incremental effect of 
diabetes is less noticeable, as both polyvascular disease and diabetes are 
independent risk factors of cardiac events post-PCI. Finally, we observed 
that patients with diabetes are at higher risk of all-cause mortality, 
making it possible that patients died of non-cardiac causes, before 
experiencing a cardiac event (competing risk phenomenon).

4.4. Clinical implications

As the presence of diabetes further complicates the prognosis after 
PCI in patients with polyvascular disease, secondary prevention of dia-
betes is of paramount importance. This is especially true for patients 
with diabetes treated with insulin, who show higher rates of MACE, all- 
cause mortality and target lesion revascularization. Given the increasing 
prevalence of diabetes and its strong association with PADs, the current 
ESC guidelines on the management of peripheral arterial and aortic 
diseases recommend screening for (pre)diabetes in patients with PADs 
and, if present, additional medical management to reduce the risk of 
adverse events.[29] Although this recommendation is based on several 
studies that have shown a beneficial effect of adding GLP-1 receptor 
agonists or SGTL2 inhibitors to the standard medical treatment in pa-
tients with both diabetes and PADs, it is still unclear whether this 
therapy should be further intensified in patients with polyvascular dis-
ease to reduce the additional risk of cardiovascular events.[30,31].

4.5. Limitations

The four original randomized clinical trials were conducted with 
great care, including external monitoring and independent clinical event 
adjudication. Nevertheless, the present study has several limitations. 
Given the post-hoc nature of the analysis, the results should be regarded 
as hypothesis-generating. As is the case with all clinical studies, the 
presence of undetected or unmeasured confounders cannot be excluded. 
As a consequence of the definition of PADs used, undiagnosed and 
subclinical PADs were not considered. Similar to many other clinical 
studies, data on risk factors and comorbidities were collected from 
medical records and questionnaires at the time of enrollment in the 
randomized trials, while data on risk factors that might have developed 
during the period of follow-up were not available. Data on the number of 
affected vascular beds were not available in our database and could 
therefore not be assessed. In addition, detailed information on anti- 
diabetic therapy, besides insulin treatment, were not available.

5. Conclusion

In the high-risk population of PCI patients with polyvascular disease, 
the presence of diabetes represents a profoundly significant additional 
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risk factor at long-term follow-up, associated with significantly higher 
adverse event risks – most evident in insulin-treated patients. Still, 
MACE was found to be primarily driven by all-cause mortality rather 
than device-related events or complications following PCI.
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