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ABSTRACT

Introduction The prevalence of type 2 diabetes mellitus
(T2DM) is higher in peripheral artery disease (PAD)

than in coronary artery disease (CAD) patients, and PAD
overall confers higher cardiovascular risk than CAD. How
cardiovascular risk compares between PAD and CAD
patients when analyses are stratified by the presence of
type 2 diabetes is unclear and is addressed in the present
study.

Research design and methods We prospectively
recorded major cardiovascular events (MACE; ie,
cardiovascular death, myocardial infarction or stroke)
over 10.0+4.7 years in 923 patients with stable CAD, of
whom 26.7% had T2DM and in 292 patients with PAD,

of whom 42.1% had T2DM. Four groups were analyzed:
CAD patients without diabetes (CAD/T2DM—; n=677), CAD
patients with T2DM (CAD/T2DM+; n=246), PAD patients
without diabetes (PAD/T2DM—; n=169) and PAD patients
with T2DM (PAD/T2DM+; n=123).

Results The event rate for MACE increased over our four
investigated groups: it was lowest in CAD/T2DM- patients
(2.52 events per 100 person-years). It was significantly
higher in CAD/T2DM+ patients (3.96 events per 100
person-years; p<0.001), in PAD/T2DM- patients (3.68
events per 100 person-years; p=0.022), and in PAD/
T2DM+ patients (7.10 events per 100 person-years;
p<0.001), who in turn were at a higher risk than CAD/
T2DM+ or PAD/T2DM- patients (p=0.001 and p<0.001,
respectively). Cox regression analysis after multivariate
adjustment showed that the presence of T2DM (HR=1.44
(95% CI 1.09 to 1.92); p=0.012) and the presence of PAD
versus CAD (HR=1.48 (95% Cl 1.15 to 1.91); p=0.002)
were mutually independent predictors of cardiovascular
events.

Conclusions In conclusion, our data show that T2DM

as well as the presence of PAD versus CAD are mutually
independent predictors of MACE. Patients with both PAD
and T2DM are at an exceedingly high risk of cardiovascular
events.

INTRODUCTION
Type 2 diabetes mellitus (T2DM) is a
paramount risk factor for atherosclerotic

3 Axel Muendlein,'® Heinz Drexel © ,

1,3,4,5

Significance of this study

What is already known about this subject?

» The prevalence of type 2 diabetes mellitus (T2DM) is
higher in peripheral artery disease (PAD) than in cor-
onary artery disease (CAD) patients, and PAD overall
confers higher cardiovascular risk than CAD.

What are the new findings?

» Our data show that PAD patients without diabetes
are at a similar risk than CAD patients with T2DM. In
patients with PAD and T2DM, the risk is exceedingly
high.

» The presence of PAD is associated with a higher car-
diovascular risk than the presence of non-significant
coronary stenoses or of one significant coronary ste-
nosis. Only with 2 or >3 significant stenoses, the risk
of CAD patients approaches that conferred by PAD.

» T2DM increases the risk of major cardiovascular
event in both, CAD and PAD patients. Both among
T2DM patients and among non-diabetic subjects the
risk conferred by PAD is higher than that conferred
by CAD.

How might these results change the focus of

research or clinical practice?

» Our data demonstrate the important prognostic dif-
ferences between different patient populations sub-
sumed in the current European Society of Cardiology
(ESC) category of very high risk. If confirmed by
other studies, our findings call for a further differ-
entiation among patients categorized as very high
risk up to now.

cardiovascular disease,' and the leading cause
of death in patients with T2DM is cardio-
vascular disease.” > Concordantly, T2DM
in patients with established cardiovascular
disease is highly prevalent.*

Atherosclerosis is a systemic disease.
However, risk factors may vary across the
involved vessel beds. We have published
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previously that the prevalence of type 2 diabetes is even
higher in peripheral artery disease (PAD) than in coro-
nary artery disease (CAD) patients.”

The presence of CAD, and even more so the pres-
ence of PAD, indicates a very high risk of cardiovascular
events. This especially holds true in the presence of
T2DM: T2DM patients with manifest CAD®® or PAD” are
at an extraordinarily high risk of cardiovascular events.
However, it is not known how the cardiovascular risk of
PAD patients who do not have T2DM compares with the
risk of CAD patients with T2DM because the individual
and combined effects of CAD, PAD and T2DM on the
event rate have not been studied yet.

The aim of this investigation was to prospectively
compare the cardiovascular risk between PAD and CAD
patients when analyses are stratified by the presence
of T2DM. Four groups of patients were included: (1)
patients with CAD who did not have diabetes, (2) patients
with both CAD and T2DM, (3) patients with PAD who did
not have diabetes and (4) patients with the combination
of PAD and T2DM.

METHODS

For this study, 923 patients with CAD and 292 patients
with PAD were enrolled. The recruitment was conducted
at the Academic Teaching Hospital Feldkirch, Austria,
a central European tertiary care center.

As CAD patients, we included Caucasian patients who
were referred for coronary angiography for the eval-
uation of established or suspected CAD and in whom
angiography revealed lumen narrowing diagnostic
of CAD. Patients with myocardial infarction in the
3months prior to baseline and patients who had type 1
diabetes were excluded from recruitment, and patients
with a history of myocardial infarction were excluded
from the present analysis.

As PAD subjects, we enrolled symptomatic individ-
uals of Caucasian ethnology with an ankle-brachial
index <0.9 or with previous revascularization of periph-
eral arteries who underwent routine duplex sonog-
raphy and in whom PAD was sonographically verified.
Exclusion criteria were manifest type 1 diabetes, PAD
Fontaine stage IV and history of myocardial infarction.

At baseline, we registered height and weight as
well as waist and hip circumferences. In addition, we
obtained information on classical cardiovascular risk
factors including history of smoking, hypertension,
established diabetes and family history of atheroscle-
rotic disease in a standardized interview. Systolic and
diastolic blood pressures were measured after a 1 hour
rest by Riva-Rocci method under resting conditions in
sitting position at the day of hospital admission. Hyper-
tension was defined according to the 2013 European
Society of Cardiology (ESC)/ESH guidelines.8 T2DM
was diagnosed according to ADA clinical practice
recommendations.’

During the follow-up period, we recorded cardio-
vascular events and all-cause death. Date and cause of
death were collected annually using a national registry
(Statistik Austria, Vienna, Austria), hospital registries
and telephone contacts. Standardized interviews were
performed in 2-year intervals to assess non-fatal events.
As primary endpoint, three-point major cardiovascular
events (MACEs; ie, cardiovascular death, myocardial
infaction or stroke) was used. Furthermore, cardiovas-
cular death (fatal myocardial infarction, sudden cardiac
death, mortality from congestive heart failure due to
CAD, and fatal ischemic stroke), non-fatal myocardial
infarction, non-fatal ischemic stroke were recorded. All
potential endpoints were independently adjudicated by
two of the authors (CHS and AV) who were blinded to
baseline data.

Venous blood samples were collected after an over-
night fast of at least 12 hours, in CAD patients before
coronary angiography was done. Laboratory measure-
ments were performed from fresh serum samples, as
we have described previously.'” ' Serum levels of C
reactive protein, plasma glucose triglycerides, total
cholesterol, low density lipoprotein (LDL) cholesterol
and high density lipoprotein (HDL) cholesterol were
measured with a Cobas Integra 800 (Roche, Basel, Swit-
zerland). Hemoglobin Alc (HbAlc) was determined
on a Menarini-Arkray KDK HA 8160 (Arkray KDK,
Kyoto, Japan) by high-performance liquid chroma-
tography. Creatinine was measured by a kinetic Jaffe
method (Roche, Switzerland) using a Hitachi 717 or
911 or a Cobas Integra 800 (Roche). The Chronic
Kidney Disease Epidemiology Collaboration creatinine
equation was applied to estimate the glomerular filtra-
tion rate (eGFR)."?

Our main analyses addressed four subgroups of
patients: those with CAD but not diabetes, those with
both CAD and T2DM, those with PAD but not diabetes
and those with PAD and T2DM. Comparisons were
also made for PAD versus CAD patients and for T2DM
patients versus those who did not have diabetes. Further-
more, the impact of the extent of CAD on the incidence
of MACE was addressed. Between group differences of
baseline, data were tested for statistical significance
with %* and Mann-Whitney U tests for categorical
and continuous variables as appropriate. Eventfree
survival was estimated by an actuarial approach. Pair-
wise comparisons of event-free survival between patient
groups were done with the Wilcoxon-Gehan statistic.
HRs for the incidence of first cardiovascular events were
derived from Cox regression analysis. Results from Cox
regression analysis were obtained both univariately and
after multivariate adjustment for covariates that may
potentially affect cardiovascular outcomes. As such, we
included age, gender, body mass index (BMI), history
of smoking, arterial hypertension, systolic blood pres-
sure, LDL cholesterol, HDL cholesterol, HbAlc, eGFR,
use of statins, ACE inhibitors/ATII receptor blocking
agents (ATII RBA) and aspirin/clopidogrel. Interaction

BMJ Open Diab Res Care 2021;9:e002407. doi:10.1136/bmjdrc-2021-002407



a Cardiovascular and metabolic risk

Table 1 Baseline characteristics

CAD PAD

T2DM- T2DM+ T2DM- T2DM+

n=677 n=246 P value n=169 n=123 P value
Age (years) 64.4+10.4 64.9+10.2 0.658 65.4+9.3 66.7+9.9 0.442
Male gender (%) 70.2 69.9 0.943 68.0 74.8% 0.210
Diabetes duration (years) 5.0+£7.0 7.1+8.7
Hypertension (%) 80.1 85.4 0.067 91.7 92.7 0.762
Smoking (%) 56.1 61.8 0.124 82.8 82.1 0.872
Body mass index (kg/m?) 27.0+3.9 28.8+4.5 <0.001 26.2+4.3 28.3+4.9 <0.001
Waist circumference (cm) 96+11 102+11 <0.001 96+13 103+14 <0.001
HbA1c (%) 5.7+0.3 7.2£1.3 <0.001 5.6+0.3 7.2£1.5 <0.001
Triglycerides (mg/dL) 139+90 175+£103 <0.001 135+78 162+100 0.180
Total cholesterol (mg/dL) 213+46 20447 0.005 192+39 182152 0.160
LDL cholesterol (mg/dL) 137+40 126+39 <0.001 119+36 111+44 0.240
HDL cholesterol (mg/dL) 55+16 49+14 <0.001 57+18 48+15 <0.001
Apolipoprotein A1 (mg/dL) 15428 14727 0.001 163+33 148+34 <0.001
Apolipoprotein B (mg/dL) 99+29 100+30 0.476 82+21 84+29 0.934
Systolic blood pressure (mm Hg) 137+19 139+20 0.346 14122 143+25 0.421
Diastolic blood pressure (mm Hg) 81+10 81+12 0.638 80+11 81+14 0.898
Statins (%) 42.2 43.5 0.734 60.9 65.9 0.391
ACE inhibitors/ATIl RBA (%) 36.8 47.6 0.003 45.6 61.8 0.006
Beta receptor blocking agents (%) 50.7 46.3 0.245 34.9 43.1 0.156
Aspirin or clopidogrel (%) 66.1 69.1 0.387 82.8 83.7 0.839

To convert values for fasting plasma glucose to mmol/L multiply by 0.0555, to convert values for triglycerides to mmol/L multiply by
0.0113 and to convert values for total cholesterol, LDL cholesterol or HDL cholesterol to mmol/L multiply by 0.0259. Data are shown as

means=SD if not denoted otherwise.

ACE, angiotensin converting enzyme; ATl RBA, angiotensin Il receptor blocking agents; CAD, coronary artery disease; HbA1c,
hemoglobin Alc; HDL, high density lipoprotein; LDL, low density lipoprotein; PAD, peripheral artery disease; T2DM, type 2 diabetes

mellitus.

analyses were performed including interaction terms
in adjusted Cox regression models. Subgroup anal-
yses were made regarding age categories (=65 years
vs <65 years) and gender. We applied the Hochberg
method for multiple comparisons regarding judgments

Table 2 Cardiovascular events per 100 person-years of
follow-up

CAD PAD

T2DM- T2DM+ T2DM- T2DM+

n=677 n=246 n=169 n=123
3-point MACE 2.52 3.96 3.68 7.10
Vascular mortality  1.04 2.1 1.53 3.33
Stroke 0.76 1.08 1.24 2.26
MCI 0.91 1.18 1.95 2.50
All-cause mortality 3.18 5.05 4.84 7.65

CAD, coronary artery disease; MCI, myocardial infarction; PAD,
peripheral artery disease; 3-point-MACE, major cardiovascular
endpoint (including cardiovascular death, non-fatal myocardial
infarction and non-fatal stroke); T2DM, type 2 diabetes mellitus.

concerning statistical significance. Results are given as
mean (SD) if not denoted otherwise. All statistical anal-
yses were performed with the software package SPSS
V.26.0 for Mac OSX (SPSS).

RESULTS

Baseline characteristics

From our 923 patients with CAD, 246 (26.7%) had
T2DM and 677 did not have diabetes. Among the 292
PAD patients, 123 (42.1%) had T2DM and 168 did not
have type 2 diabetes. The prevalence of T2DM was signifi-
cantly higher in patients who had PAD than in those with
CAD (p<0.001).

Table 1 summarizes the baseline characteristics of
patients with CAD and of those with PAD with respect to
the presence of T2DM. Both among CAD and among PAD
patients, BMI, weight, waist circumference and HbAlc
and the use of ACE inhibitors/angiotensin receptor
blocking agents were significantly higher in patients with
T2DM than in patients without diabetes. Triglycerides
were higher and total cholesterol, LDL cholesterol and
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100

- CAD+T2DM-

CAD+T2DM+
PAD+ T2DM-

Event-Free Survival (%)

PAD+ T2DM+

Follow-Up (years)

Number at Risk

0years 2 years 4 years 6 years 8 years 10 years
CAD+ T2DM- 677 618 574 519 452 398
CAD+ T2DM+ 246 217 196 167 138 110
PAD+ T2DM- 169 158 145 119 94 59
PAD+ T2DM- 123 98 79 61 52 34

Figure 1 Incidence of MACE. CAD, coronary artery disease;
MACE, major cardiovascular event; PAD, peripheral artery
disease; T2DM, type 2 diabetes mellitus.

HDL cholesterol were lower in CAD patients who had
T2DM than in CAD patients without diabetes.

Cardiovascular events

During the follow-up period of 10.0+4.7 years, 366
MACE (including 163 cardiovascular deaths, 108 non-
fatal myocardial infarctions and 95 non-fatal strokes)
occurred. The incidence rate of the primary study
endpoint thus was 30.0%, corresponding to 3.0% per
year. Table 2 shows the incidence of cardiovascular events
and all-cause mortality per 100 person-years of follow-up
during the follow-up for the four groups.

In figure 1, the incidence of MACE in the four inves-
tigated groups is shown. When compared with the inci-
dence of MACE in CAD+/T2DM- patients (2.52 per 100
person-years), the incidence of MACE was significantly
higher in CAD+/T2DM+ patients (3.96 events per 100
person-years; p<0.001), in PAD+/T2DM- patients (3.68
events per 100 person-years; p=0.022) and in PAD+/

T2DM+patients (7.10 events per 100 person-years;
p<0.001). Patients with both PAD and T2DM in turn were
at a higher risk than CAD+/T2DM+ or PAD+/T2DM-
patients (p=0.001and p<0.001, respectively). The inci-
dence of MACE did not differ significantly between
PAD+/T2DM- and CAD+/T2DM+ patients (p=0.413).

Compared with patients with CAD, Cox regression
analysis both univariately and after multivariate adjust-
ment for age, gender, BMI, history of smoking, arterial
hypertension, systolic blood pressure, LDL cholesterol,
HDL cholesterol, HbAlc, eGFR, use of statins, ACE
inhibitors/ATII RBA and aspirin/clopidogrel as well as
T2DM showed an increased risk of MACE for the pres-
ence of PAD versus that of CAD. Conversely, T2DM
increased the risk of MACE after adjustment for age,
gender, BMI, history of smoking, arterial hypertension,
systolic blood pressure, LDL cholesterol, HDL choles-
terol, HbAlc, eGFR, use of statins, ACE-inhibitors/ATII
RBA and aspirin/clopidogrel as well as presence of PAD
vs that of CAD. These results are summarized in tables 3
and 4, respectively.

Furthermore, the presence of PAD versus CAD
predicted MACE both among patients with type 2
diabetes and non-diabetic subjects (adjusted HRs 1.22
(95% CI 0.86 to 1.72), p=0.274and 1.99 (95% CI 1.35 to
2.92), p<0.001; respectively), with a non-significant p,
tiog OF 0.235, indicating that the risk increase conferred
by PAD versus CAD did not differ significantly between
T2DM patients and patients without diabetes. Conversely,
T2DM predicted MACE both among CAD and among
PAD patients (adjusted HRs 1.32 (95% CI 0.93 to 1.88),
p=0.121and 1.69 (95% CI 1.00 to 2.86), p=0.050; respec-
tively), withap, . of 0.121. Table 5 gives unadjusted
as well as adjusted HRs for CAD patients with T2DM, PAD
patients without diabetes and PAD patients with T2DM
when compared with CAD patients without T2DM.

Patients with 23 (n=234) significant coronary stenoses
were at a higher risk of MACE than those who did
not have significant stenoses at angiography, with an
adjusted HR of 1.58 (95% CI 1.15 to 2.17), p=0.005.
The risk of patients with only one significant coronary
stenosis (n=227) or two significant stenoses (n=178)

Table 3 Results from Cox regression models for T2DM- versus T2DM+

HR unadjusted P value HR adjusted* P value
3-point MACE 1.78 (1.44 to0 2.19) <0.001 1.44 (1.09 to 1.92) 0.012
Vascular mortality 2.17 (1.62 t0 2.91) <0.001 1.73 (1.15 t0 2.60) 0.008
Stroke 1.65 (1.13 to 2.40) 0.009 1.20 (0.72 to 2.02) 0.489
MCI 1.46 (1.03 to 2.06) 0.034 1.27 (0.80 to 2.02) 0.308
All-cause mortality 1.70 (1.42 to 2.03) <0.001 1.29 (1.00 to 1.65) 0.050

*Adjustments were made for age, gender, BMI, history of smoking, arterial hypertension, systolic blood pressure, LDL cholesterol, HDL
cholesterol, HbA1c, eGFR, use of statins, ACE inhibitors/ATIl RBA and aspirin/clopidogrel.

ACE, angiotensin converting enzyme; ATII RBA, ATII receptor blocking agents; BMI, body mass index; eGFR, estimated glomerular filtration
rate; HbA1c, hemoglobin A1c; HDL, high density lipoprotein; LDL, low density lipoprotein; MCI, myocardial infarction; 3-point MACE, major
cardiovascular endpoint (including cardiovascular death, non-fatal myocardial infarction and non-fatal stroke); T2DM, type 2 diabetes

mellitus.
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Table 4 Results from Cox regression models for CAD versus PAD

HR unadjusted P value HR adjusted* P value
3-point MACE 1.78 (1.42 to 2.23) <0.001 1.48 (1.15to0 1.91) 0.002
Vascular mortality 1.71 (1.24 t0 2.36) 0.001 1.33 (0.93 to 1.92) 0.119
Stroke 2.11 (1.42 to 3.13) <0.001 1.66 (1.07 to 2.58) 0.024
MCI 2.40 (1.68 to 3.41) <0.001 1.98 (1.34 to 2.93) 0.001
All-cause mortality 1.80 (1.48 to 2.20) <0.001 1.32 (1.06 to 1.64) 0.013

*Adjustments were made for age, gender, BMI, history of smoking, arterial hypertension, systolic blood pressure, LDL cholesterol, HDL
cholesterol, HbA1c, eGFR, use of statins, ACE-inhibitors/ATIl RBA and aspirin/clopidogrel.

ACE, angiotensin converting enzyme; ATII RBA, ATII receptor blocking agents; BMI, body mass index; CAD, coronary artery disease; eGFR,
estimated glomerular filtration rate; HbA1c, hemoglobin A1c; HDL, high density lipoprotein; LDL, low density lipoprotein; MCI, myocardial
infarction; PAD, peripheral artery disease; 3-point MACE, major cardiovascular endpoint (including cardiovascular death, non-fatal

myocardial infarction and non-fatal stroke).

did not differ significantly from those who did not have
significant stenoses (HR 1.24 (95% CI 0.87 to 1.76),
p=0.231and 1.34 (95% CI 0.93 to 1.91), p=0.113, respec-
tively). PAD patients were at a significantly higher risk
of MACE than patients without significant stenoses and
those with a single significant stenosis, with adjusted HRs
of 1.92 (95% CI 1.36 to 2.72), p<0.001and 1.47 (95% CI
1.02 to 2.13), p=0.040, respectively. The risk of MACE did
not differ significantly between PAD patients and CAD
patients with 2 (p=0.073) or 23 (p=0.798) significant
coronary stenoses.

HRs for the risk increase conferred by the presence
of PAD vs that of CAD were 1.94 (95% CI 1.27 to 2.96),
p=0.002 in patients <65 years and 1.28 (95% CI 0.93 to
1.75), p=0.129 in those 265 years of age (p, .. .,=0-270).
Similarly, the impact of T2DM in cardiovascular risk did
not differ significantly between patients <65 years (HR
2.26 (95% CI 1.41 to 3.63), p=0.001) and those 265 years
(HR1.12 (95% CI 0.75 to 1.66), p=0.591), p =0.055.

interaction

Regarding gender specific analyses, adjusted HRs for the
risk increase conferred by the presence of PAD versus
that of CAD were 1.59 (95% CI 1.19 to 2.12), p=0.002 in
men and 1.08 (95% CI 0.63 to 1.85], p=0.769 in women
(Pieraciion=0-357). For T2DM, adjusted HRs were 1.52
(95% CI 1.09 to 2.12); p=0.014 in men and 1.36 (95% CI
0.75 to 2.46); p=0.313 in women, with a p of 0.135.

interaction

DISCUSSION

From our results, we conclude that T2DM increases the
risk of future MACE in both CAD and PAD patients.
Both among T2DM patients and among non-diabetic
subjects the risk conferred by PAD was higher than the
risk conferred by CAD.

It is well established that PAD is associated with an
even stronger increase in cardiovascular event risk than
CAD,'*" but no previous investigation directly adressed
single and joint effects of CAD, PAD and T2DM on the

Table 5 Results from Cox regression models in subgroups considering both the presence of CAD versus PAD and the

presence of T2DM
CAD PAD
T2DM- T2DM+ T2DM- T2DM+
3-point MACE - 1.57 (1.21 t0 2.03 1.50 (1.09 to 2.06 2.94 (2.18 to 3.97)

3-point MACE*
Vascular mortality
Vascular mortality*
Stroke

1.27 (0.93 t0 1.79
2.00 (1.40 to 2.85
1.70 (1.08 to 2.70

Stroke* -
MCI - 1.32 (0.84 to 2.08
MCI* - 1.17 (0.68 to 2.01

All-cause mortality
All-cause mortality”

1.60 (1.29 to 2.00

)
)
)
)
1.36 (0.84 t0 2.20)
)
)
)
)
1.30 (0.98 t0 1.72)

(
(
(
(
1.05 (0.57 to 1.92
(
(
(
(

)
1.28 (0.91 to 1.79)
1.46 (0.91 t0 2.33)
1.30 (0.78 t0 2.16)
1.73 (1.01 t0 2.97)
1.47 (0.82 to 2.61)
2.32 (1.48 to 3.65)
1.88 (1.15 to0 3.07)
1.69 (1.29 to 2.20)
1.37 (1.03 to 1.82)

2.18 (1.49 to 3.18]
3.22 (2.13 to 4.89)
2.13 (1.25 to 3.63)
2.24 (1.93 to 5.43)
2.00 (1.02 to 3.91)
3.03 (1.86 to 4.95)
2.44 (1.33 to 4.49]
2.67 (2.04 to 3.48)
1.58 (1.13 to 2.20)

*Adjustments were made for age,

cholesterol, HbA1c, eGFR, use of statins, ACE-inhibitors/ATIl RBA and aspirin/clopidogrel.
ACE, angiotensin converting enzyme; ATII RBA, ATIl receptor blocking agents; BMI, body mass index; CAD, coronary artery disease; eGFR,
estimated glomerular filtration rate; HbA1c, hemoglobin A1c; HDL, high density lipoprotein; LDL, low density lipoprotein; MCI, myocardial
infarction; PAD, peripheral artery disease; 3-point MACE, major cardiovascular endpoint (including cardiovascular death, non-fatal
myocardial infarction and non-fatal stroke); T2DM, type 2 diabetes mellitus.

gender, BMI, history of smoking, arterial hypertension, systolic blood pressure, LDL cholesterol, HDL
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risk of cardiovascular events. Our data show that PAD
patients without diabetes are at a similar risk than CAD
patients with diabetes. In patients with PAD and T2DM,
the risk is exceedingly high.

The risk of cardiovascular events among CAD patients
increases with an increasing extent of CAD.'**’ We here
report the novel finding that the presence of PAD is asso-
ciated with a higher cardiovascular risk than the presence
of non-significant coronary stenoses or of one significant
stenosis, only with 2 or 23 significant stenoses, the risk
of CAD patients approached that of those with PAD.
Thus, when considering the risk conferred by CAD, it is
important to take into account the severity of the disease.
In line with previous publications,” ™ we here took into
account the presence of significant coronary stenoses
>50% and the extent of CAD, defined as the number of
such significant stenoses. Importantly, we investigated
patients with stable CAD. The risk conferred by CAD is
expected be higher when patients with acute coronary
syndromes are addressed.

These findings have important clinical implications.
Screening for PAD using ankle-brachial index measure-
ments is recommended in current ESC guidelines as an
inexpensive and broadly available risk stratification tool.
This holds true particularly also for a majority of patients
with T2DM, among whom PAD is one of the most common
manifestations of macrovascular disease.”*" Already
non-diabetic CAD patients (and, even, most T2DM
patients without CAD) are considered to be ata very high
risk of cardiovascular events according to current ESC
guidelines and should meet an LDL cholesterol treat-
ment goal of at least <65 mg/ dL.?® Our data demonstrate
the important prognostic differences between different
patient populations subsumed in the current ESC cate-
gory of very high risk. If confirmed by other studies, our
findings call for a further differentiation among patients
categorized as very high risk up to now.

Important strengths of this investigation are the angio-
graphic verification of CAD, the sonographic verification
of PAD, and the meticulous acquisition of endpoints. The
study applies a hard clinical endpoint that is broadly used
in current clinical trials. A potential limitation may be
that PAD has not been excluded in all patients with CAD
if no signs or symptoms of PAD were observed. Whatso-
ever, the presence of clinically relevant PAD in the CAD
population would not have created significant differ-
ences between the two groups butin contrary would have
reduced the observed differences between CAD and PAD
patients.

In conclusion, our data show that type 2 diabetes and
the presence of PAD versus CAD are mutually indepen-
dent predictors of cardiovascular events. Patients with
both PAD and type 2 diabetes are at an exceedingly high
risk of cardiovascular events.
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