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ABSTRACT
Background and Aims. Type 2 diabetes mellitus (T2DM) is an important risk factor for peripheral
artery disease (PAD). Ankle Brachial Index (ABI) was found associated with a higher cardiovascular
(CV) risk and mortality. The main goals of this study were to establish the prevalence of PAD in a
T2DM population, and assess the relationship between PAD and the CV risk calculated with the
CUORE Project score (CPS) (https://www.cuore.iss.it/). The association between the ABI, the main
risk factors for PAD and T2DM complications was also investigated.
Methods and Results. Two hundred patients were consecutively enrolled. The prevalence of PAD

oo
f

in this population was 17%. The CV risk tended to be higher (p=0.0712) in the group with a
pathological ABI than in the group with a normal ABI. Glycated hemoglobin (r = -0.1591; p = 0.0244),
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total cholesterol (r = -0.1958; p = 0.0054), LDL cholesterol (r = -0.1708; p = 0.0156) and systolic blood
pressure (r = -0.1523; p = 0.0313) correlated significantly and inversely with the left ABI. The
frequency of diabetic retinopathy was significantly higher in the group with a pathological ABI (p =
0.0316).
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Conclusions. The data reveal a high prevalence of PAD in patients with T2DM. The CPS confirmed
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that patients with a pathological ABI have tendency to a higher CV risk. The results point to the
importance of an accurate CV assessment – also measuring individuals’ ABI and calculating their CPS
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- to better pinpoint those at high risk of PAD, especially among patients with T2DM.

KEYWORDS: Peripheral artery disease, type 2 diabetes, Ankle-Brachial Index, cardiovascular risk,
CUORE Project
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BACKGROUND
Peripheral artery disease (PAD) is a pathological process that obstructs blood flow in the arteries,
except for those in the coronary and cerebral districts [1]. The prevalence of PAD has increased in
the general population in recent decades [2]. This study investigated PAD involving the lower limbs
in a sample of people with type 2 diabetes (T2DM), a disease known to be associated with a higher
risk of PAD [2].
The prevalence of PAD varies mainly with a population’s age and risk factors [2], [6]–[10], which
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include smoking, hypertension and diabetes. It ranges from 2.7% among 25-year-olds to >20% in
90-year-olds [9]. In T2DM patients, its prevalence ranges between 14% and 20% [2], [10]. With an
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estimated 200 million cases globally [9], [11], PAD has a huge impact on public health systems.
Symptoms of PAD vary, depending on the severity of the pathological process and on the patient’s
level of fitness [12]. More than 50% of people with PAD have no symptoms [12], and the percentage
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increases up to 80% in T2DM patients [13], so it is often underdiagnosed and undertreated. In order
to diagnose PAD, it is therefore important to look beyond a patient’s symptoms, examining their
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medical history, comorbidities, cardiovascular (CV) risk factors, and general lifestyle, according to
European Society of Cardiology 2017 guidelines [7]. Ankle-Brachial Index (ABI) measurements are

guidelines.
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needed to confirm the diagnosis, as established in the latest American [14] and European

In the REACH registry, 61% of PAD patients had concomitant coronary artery disease (CAD) and/or
cerebrovascular disease [15]. The presence of PAD is therefore a sign of a high risk of CV events. A
meta-analysis of over 48,000 participants in population-based cohort studies demonstrated that a
low ABI was associated with a two-fold risk of death, CV-related death [8], and major coronary
events at all ranges of the Framingham Risk Score [17]: the lower the ABI, the higher the CV risk and
mortality. An ABI >1.40 is also associated with an increase in CV risk and mortality, however, because
it is an indicator of poor arterial compressibility resulting from stiffness and calcification [17], in both
symptomatic and asymptomatic cases [18].
Measuring an individual’s resting ABI is a simple, non-invasive test that involves taking their systolic
blood pressure at the arms (brachial arteries) and ankles (dorsalis pedis and posterior tibial arteries)
in the supine position using a Doppler device. The ABI of each leg is calculated by dividing the higher
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of the dorsalis pedis pressures or posterior tibial pressures by the higher of the right or left arm
pressures [14].
In T2DM patients, PAD seems to progress more rapidly and to have a worse outcome [19], so an
early diagnosis and treatment are essential to lower the patients’ CV risk and achieve a better
outcome [20]. The presence of PAD increases the rates of lower extremity amputation, hospital stay,
and mortality [21][22][23]. Other associations identified in T2DM include a longer duration of T2DM,
high glycated hemoglobin (HBA1c) levels, abdominal obesity, male sex, and neuropathy
[17][20][22][15].
In Italy, the CUORE Project - funded by the Italian Ministry of Health with the aim of creating a
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database for assessing CV risk in the adult Italian population [24] - developed a scoring system that
is more accurate for the purposes of predicting coronary events in the Italian population than those
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of the Framingham Heart Study, PROCAM or SCORE projects [25]. There are currently no data
demonstrating that the CUORE Project Score (CPS) can be used as a predictor of PAD, however,
while a few studies have been conducted to seek an association between the ABI and the main CV
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risk scores, such as the Framingham [17], [22], [26] or the SCORE [27].
No recent studies are available on the prevalence of PAD among T2DM patients [2], [5], [28]. In the
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present study we therefore aimed to investigate the prevalence of PAD in a consecutively-enrolled
sample of T2DM patients, based on ABI measurements, and to identify any association with the
microangiopathic complications of T2DM. A second aim was to seek a correlation between ABI
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values and CV risk, calculated with the CPS, and to establish which of the main risk factors examined
in the CUORE Project is the best predictor of PAD.
METHODS
To establish the prevalence of PAD in our T2DM population, we enrolled 200 consecutive patients
between 35 and 70 years old. We considered patients with known T2DM who regularly attended
the Diabetes Clinic of the ULSS 6 District Health Unit in Padua (north-east Italy).
The study was conducted in accordance with the Standards of Good Clinical Practice, as established
by the Declaration of Helsinki. The study protocol was approved by the local Ethics Committee
(study No. 3965/U16/16).
We measured the left and right ABI in all patients and recorded each patient’s age and sex,
anthropometric data (height, weight and BMI), smoking habits (smoker, previous smoker >12
months, non-smoker), history of CV events, blood pressure and/or antihypertensive treatment,
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aspirin intake, duration of T2DM, any vascular complications (cases of neuropathy, nephropathy
and retinopathy were obtained from patients’ medical records), glycated hemoglobin level, and
blood lipid profile. Nephropathy was assessed by measuring microalbuminuria, neuropathy with the
Deep Breathing test, retinopathy by examining the fundus oculi, and carotid stenosis using echo
color Doppler.
The ABI measurements were obtained after patients had been lying supine at rest for 10 minutes.
We used cuffs that were at least 120% of the diameter of the site to be measured [29], and a 5 MHz
Doppler CW device was used by a single operator, as previously described [30].
We also calculated the CV risk using the CUORE Project risk charts in patients meeting the scoring
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CUORE Project Score (CPS)
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criteria (see below).

The CPS is an Italian system for predicting CV risk, defined as the probability of experiencing a first
major CV event in the next 10 years. The score can be obtained using risk charts or by calculating
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an individual’s risk by means of the cuore.iss.it website (as done for the present study because it is
more accurate) [23].
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To calculate the score, patients should be between 35 and 69 years old, and have no history of any
major CV event. The score should not be used for pregnant women, or if a patient has certain risk
factors - such as blood pressure or blood lipids that are too high or too low (SBP <90 mmHg or >200
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mmHg, total cholesterol <130 mg/dL or >320 mg/dL). For these reasons, the CPS was not calculated
for 27 of the 200 patients enrolled for this study. Individual risk, in terms of the CPS, is calculated
considering the following factors: sex, age, diabetes, cigarette smoking, total cholesterol, HDL
cholesterol, systolic blood pressure and antihypertensive therapy.
The CPS has proved more appropriate than other CV risk prediction methods in the Italian
population. Giampaoli et al. [31] found that the Framingham score overestimates the risk, while the
European SCORE considers mortality as an endpoint, thereby ignoring non-fatal CV events.

Statistical analysis
Continuous variables were expressed as mean values ± standard deviations (SD), and discrete
variables as absolute frequencies and percentages. Student’s t-test for independent samples (twotailed) was used to compare continuous variables, and Pearson’s χ2 test for discrete variables.
Comparisons between each patient’s left vs right ABI were drawn using Student’s t-test for paired
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samples. The association between risk factors and T2DM complications was examined using a linear
correlation, calculating Pearson’s correlation coefficient r.
For all statistical analyses, a p value <0.05 was considered statistically significant. The data analysis
was conducted with the JMP Version Pro 14 for Windows (SAS Institute Inc, Cary, NC, USA).
RESULTS
Patients’ characteristics
The mean ABI was 1.12 ± 0.17 on the right side, and 1.12 ± 0.18 on the left, as shown in Table 1. Of
the 200 patients recruited, the ABI was normal in 83% (166 subjects), while 17% (34 subjects) had a
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pathological ABI: in 4.5% (9 patients) the ABI was ≤0.90, and in 12.5% (25 patients) it was ≥1.30.

with no history of cardiovascular events.

Left ABI
(mean±SD)
1.12±0.18

0.4955

1.10±0.17

1.10±0.14

0.1454

ur
na

Patients with no history of
cardiovascular events (n=173)

Right ABI
(mean±SD)
1.12±0.17

lP

All patients (n=200)
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Table 1. ABI values (measured on the right and left) in the cohort of patients as a whole, and in those

p†
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†Differences were calculated using Student’s t test for paired samples.
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Table 2. Clinical and metabolic features of patients recruited for the study (n=200) by
normal/pathological ABI.
Parameter
p
Pathological ABI†
Normal ABI
(n=34)
(n=166)
Age, y
60.3±7.3
61.2±6.6
0.4996
64/102 (39%/61%)

8/26 (24%/76%)

0.0963

BMI, kg/m2

29.1±5.3

31.0±3.9

0.0543

Weight, kg

84±18

91±12

0.0272

Height, cm

169±10

171±9

0.2619

Duration of diabetes, y

7.5±6.5

9.2±7.8

0.1681

HbA1c, %

7.2±1.0

7.2±1.1

0.9889

Total cholesterol, mg/dL

178±42

157±45

0.0074

103±35

88±36

0.0293

50±13

46±11

0.1060

141±88

122±67

0.2187

136±17

142±16

0.0881

81±9

81±7

0.9157

15 (9%)

5 (15%)

0.3154

31 (19%)

12 (35%)

0.0316

25 (15%)

9 (26%)

0.1066

Carotid stenosis, n (%)

136 (82%)

26 (76%)

0.4599

Previous CV events, n (%)

17 (10%)

10 (29%)

0.0029

19/82 (11%/49%)

8/18 (24%/53%)

0.0816

Hypolipidemic therapy, n (%)

103 (62%)

18 (53%)

0.3223

Statins, n (%)

96 (58%)

17 (50%)

0.4014

Ezetimibe, n (%)

14 (8%)

3 (9%)

0.9408

Fibrates, n (%)

7 (4%)

0 (0%)

0.2229

Omega-3 fatty acids, n (%)

10 (6%)

1 (3%)

0.4725

Cardio-prophylaxis with Aspirin, n (%)

51 (31%)

13 (38%)

0.3923

32/45 (19%/27%)

10/11 (29%/32%)

0.2269
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Sex, F/M, (%)

LDL cholesterol, mg/dL

Triglycerides, mg/dL
Systolic blood pressure, mmHg

Nephropathy, n (%)
Retinopathy, n (%)

Jo

Neuropathy, n (%)
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na

Diastolic blood pressure, mmHg

lP

HDL cholesterol, mg/dL

Hypertension, yes/drug-treated (%)

Smoker, current/previous (%)

Categorical variables are presented as absolute frequencies and (percentages). Differences between groups were calculated using Pearson’s chisquared (χ2) test. Continuous variables are presented as mean±SD. Differences between groups were examined using Student’s t test for independent
samples.
†
An ABI was considered pathological when ≤0.9 or ≥1.3, for either leg.
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Table 2 shows the clinical and metabolic features of the total sample of patients recruited for the
study (n=200), divided according to their normal vs pathological ABI.
One parameter that differed significantly between the group with a normal ABI and the group with
a pathological ABI concerns serum cholesterol, both as total cholesterol (p=0.0074) and LDL
cholesterol (p=0.0293). The rates of diabetic retinopathy also differed significantly between the two
groups (p = 0.0316), being higher in the pathological ABI group.
A marked difference between pathological and normal ABI groups in the proportions of patients
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with a history of CV events (29% vs 10%, p = 0.0029) was observed.

Association between the ABI and the CUORE Project score
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To examine this potential association between ABI values and CV risk calculated with CPS, we
excluded the 27 patients who had previously had a CV event. The mean right and left ABI values
resulting for this subset of diabetic patients are given in Table 1.

lP

The distribution of the 10-year CPS in the two groups (with a normal vs pathological ABI) of this
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subset is shown in the box plot in Figure 1.

8

Figure 1. Distribution of the 10-year CPS for patients with diabetes and a normal vs pathological ABI
(total 173 patients with no previous CV events). The horizontal line parallel to the y-axis represents
the grand mean.

The CPS was 11.05±8.92 % (n=149) in the group of patients with a normal ABI, and 15.00±14.72 %
(n=24) in the group with a pathological ABI. Although the mean score was higher in the latter group
than in the former, the difference was not statistically significant (p=0.0712).

The subset of 173 patients with no previous CV events was then divided into 3 subgroups based on
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their CPS: <10%, 10-30%, >30%. The distribution of the patients in these 3 subgroups is depicted in
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Figure 2, for those with a normal and a pathological ABI, respectively.
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Figure 2. Distributions of normal (upper graph) and pathological (lower graph) ABI values in the three

bar.
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CPS subgroups. The corresponding percentage of cases in the distribution is shown at the top of each

The distribution in the 3 CPS subgroups was not statistically different for patients with a normal as
opposed to a pathological ABI (p = 0.2208, χ2 test).
Finally, examining the linear correlation between the left and right ABI vs the CPS in all 173 patients,
a significant inverse association was found between the left ABI and the CPS (r = -0.2105; p = 0.0054),
whereas this association was not significant for the right ABI (r= -0.0068; p = 0.9295).

Association between PAD and CV risk factors
As a secondary aim of the study, we examined the association between some of the main known CV
risk factors emerging from the literature (smoking, arterial hypertension, dyslipidemia, obesity, age)
and PAD in our T2DM patient population.
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Compared using the t-test for independent data, there were significant differences between the
means for the two groups with a normal as opposed to a pathological ABI in terms of: total
cholesterol (p = 0.0074), LDL cholesterol (p = 0.0293), and body weight (p = 0.0272). This was not
the case for the two groups’ triglycerides, HDL cholesterol, blood pressure or smoking habits (Table
2). There were also no significant differences between the means for the two groups in terms of
glycated hemoglobin and duration of diabetes – other known PAD risk factors in patients with T2DM
(Table 2).
Linear correlations between left and right ABI values and the above CV risk factors are shown in
Table 3. The right ABI correlated significantly and negatively with glycated hemoglobin (r = -0.1709;
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p = 0.0156); and the left ABI correlated significantly and negatively with glycated hemoglobin (r = 0.1591 p = 0.0244), total cholesterol (r = -0.1958; p = 0.0054), LDL cholesterol (r = -0.1708; p =
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0.0156), and systolic blood pressure (r = -0.1523; p = 0.0313).
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Table 3. Linear correlations between right or left ABI and CV risk factors. Data for the whole cohort
(n=200).
Linear correlations between

Pearson’s correlation

p

coefficient r
0.0780

0.2720

BMI, kg/m2

-0.0098

0.8908

Duration of diabetes, y

0.0635

0.3718

HbA1c, %

-0.1709

0.0156

Total cholesterol, mg/dL

-0.1231

0.0824
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Age, y

-0.1115

0.1159

-0.0511

0.4721

-0.1080

0.1281

Systolic blood pressure, mmHg

-0.0449

0.5282

Diastolic blood pressure, mmHg

-0.0219

0.7581

0.0338

0.6342

BMI, kg/m2

0.0438

0.5382

Duration of diabetes, y

0.0752

0.2902

HbA1c, %

-0.1591

0.0244

Jo

Right ABI vs

LDL cholesterol, mg/dL

Total cholesterol, mg/dL

-0.1958

0.0054

LDL cholesterol, mg/dL

-0.1708

0.0156

HDL cholesterol, mg/dL

-0.0821

0.2480

Triglycerides, mg/dL

-0.1106

0.1188

Systolic blood pressure, mmHg

-0.1523

0.0313

Diastolic blood pressure, mmHg

-0.0826

0.2452

Age, y

ur
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Left ABI vs

lP

Triglycerides, mg/dL
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HDL cholesterol, mg/dL
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Association between complications of T2DM and PAD
Each patient in our sample was assessed for any presence of microvascular and macrovascular
complications related to diabetes. The differences between the means for the two groups of
patients with a normal as opposed to a pathological ABI were not statistically significant as concerns
neuropathy, nephropathy or carotid stenosis. The only significant difference (p = 0.0316) concerned
diabetic retinopathy.

DISCUSSION
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This work found a 17% prevalence of PAD in our population with T2DM, which is consistent with

demographics [12] [13] [32].
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international studies, and about three times higher than in the general population with similar

To our knowledge, few studies have been conducted on the prevalence of PAD among Italian people
with T2DM. A study by Faglia et al. [5] in 2005 identified a prevalence of 21% - slightly higher than
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that of the present study. These figures suggest that the primary prevention of risk factors for the
onset of PAD still needs to be intensified in an effort to reduce the disease’s prevalence.
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According to the latest guidelines of the European Society of Cardiology (ESC) [7], and the American
College of Cardiology / American Heart Association (ACC / AHA) [14], PAD can be diagnosed when
the ABI is ≤0.90. There is still debate as regards values >1.40, although they are considered

Jo

pathological and associated with an increase in mortality and CV risk [17] [33] [34] [35]: several
authors judge this cut-off to be non-diagnostic for PAD [32], as it is linked to the presence of
calcifications and a consequent stiffening of the tunica media in the vessels.
A recent meta-analysis showed that the relative risk of CV-related mortality, all-cause mortality and
major adverse CV events was similar for individuals with an abnormally low or high ABI [36]. The
Strong Heart Study of 2004 found that individuals with a high ABI were nearly twice as many as
those with a low ABI, suggesting that the former are by no means rare, and a high ABI may have a
greater impact on health than a low ABI, especially in the diabetic population [33]. Diabetes mellitus
is the main risk factor associated with high ABI values. The association between a high ABI and
mortality was much the same as for a low ABI and mortality, therefore revealing a U-shaped
association between the ABI, as a non-invasive measure of PAD, and mortality risk. A subsequent
study showed that individuals with a high ABI had significantly higher odds of developing congestive
heart failure, stroke, foot ulcers, and neuropathy, compared with those with a normal ABI [37]. A
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high ABI is also closely connected with arterial calcification, and it has been demonstrated that distal
symmetrical neuropathy (DSN) has a role in the pathogenesis of arterial calcification, and helps to
explain the distal distribution of calcification observed in diabetes [38]. PAD and DSN could
aggravate the outcome of diabetic foot: through the combined effects of an increased pain
threshold and tissue hypoperfusion, the superinfection of any microtrauma to the lower limbs is
favoured, which can lead to gangrene and then limb amputation [10]. In fact, arterial calcification is
seen in radiological images of 80% to 90% of patients who have, or had a history of acute Charcot’s
disease - a higher percentage than in any other clinical group studied [39]. The need for major
amputations in diabetic patients with PAD is 5-10 times greater than for non-diabetic patients [40],
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and patients with T2DM and PAD also carry a increase in mortality than non-diabetic patients (51.7%
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vs 25.6%) [19].

This study also sought a relationship between CPS and the ABI. To date, few published studies have
tried to find a relationship between the ABI and the main CV risk prediction scores, like the
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Framingham [17][22][26] or the SCORE [27]. Comparing the mean values for the CV risk between
our two groups of patients (with a normal or pathological ABI), we found that the CPS did not differ
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significantly, but it did tend to be higher in patients with a pathological ABI. This result suggests that
we need to give careful consideration to the significance of a pathological ABI (associated with a
higher mortality and a higher CV risk [40][17][41][42]) and the CV risk calculated with the CPS. It is
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worth emphasizing that - using the CPS alone - one in three our patients with a pathological ABI
would not have been identified as patients with a higher CV risk. This goes to show that a broader
use of the ABI would enable us to identify subjects at risk who would not be pinpointed using the
CPS alone. These two methods for detecting CV risk should therefore both be used in diabetic
patients to correctly identify those at risk, taking much the same stance as was suggested in the
meta-analysis by Fowkes et al. [17] regarding the Framingham score. A better knowledge of the
diagnostic/prognostic performance of the CPS could be obtained at the same time.
When we examined the correlations between the right and left ABI and the CPS, the association was
significant for the left ABI, but not for the right ABI. According to Smith et al. [43], a possible
explanation for this situation might lie in a unilateral predisposition to atherosclerosis. Fowkes et al.
[44] suggested that it could also be linked to a technical measuring difficulty relating to the patient's
position vis-à-vis the operator's hand, which differ between the left and right side.
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Another possible explanation (not mentioned in the literature, as far as we know) could stem from
the anatomy of the aorto-iliac bifurcation because the common iliac artery diverges at a wider angle
from the vertical on the right than on the left. The iliac artery is also longer on the right than on the
left (5 cm vs 4 cm), and larger in caliber, as reported in the manuals of human anatomy. This could
influence the pressures detectable at the level of the lower limbs, leading to modest differences in
the ABI.

As a secondary endpoint, we examined the association between the main risk factors for PAD and
the detection of a pathological ABI in our diabetic population. Total and LDL cholesterol were
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significantly lower (Table 2) in the group with a pathological ABI than in the group with a normal
index. To contextualize this finding, we need to consider that - for all patients with PAD – the target
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LDL cholesterol is <70 mg/dL, or a reduction of at least 50% if the initial value is between 70 and 135
mg/dL [45], whereas a target of <116 mg/dL LDL cholesterol is sufficient in the population at low CV
risk , or <100 mg/dL in the case of diabetic patients without CV complications, according to the latest
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ESC / EAS guidelines of 2019 [46]. Patients with a pathological ABI are therefore treated more
intensively than the general population to reduce their LDL cholesterol (and consequently also their
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total cholesterol levels).

Just over half of the patients in this study were being treated with statins, and those in the
pathological ABI group were on higher doses. That said, 47% of the patients diagnosed with PAD
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were not on lipid-lowering treatment. It is therefore important to measure ABI to identify patients
with PAD, who need lower levels of LDL cholesterol and consequently more aggressive treatment
(which would not be implemented without a diagnosis of PAD).
Inconsistent results emerged as regards the significance of the relationship between obesity and
the onset of PAD, probably due to the difference in the numbers involved in our two groups with
normal as opposed to pathological ABI. The associations reported in the literature between obesity
and PAD also vary, demonstrating that the importance of this risk factor in the development of PAD
may be relative [47].
The other risk factors (triglycerides, HDL cholesterol, blood pressure and smoking) did not show
differ significantly between our two groups (Table 2). Given the associations frequently reported in
the literature between these factors and PAD, the lack of statistical significance found in our study
may be related to the population considered, i.e. T2DM patients, whose diabetes may have had a
stronger influence than other classically examined risk factors.
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The left or right ABI correlated inversely with glycated hemoglobin levels, in line with the report
from Liu et al. [48], who found glycated hemoglobin levels associated with ABI values, regardless of
other risk factors, such as smoking or even diabetes. In our study population, the duration of
patients’ diabetic disease did not seem to influence any presence of PAD.
The ultimate aim of this work was to analyze the relationship between PAD and T2DM
complications, on which the literature is unclear. In a recently published study [49], Alves-Cabratosa
et al. reported an association between low and high ABI levels and mortality, macrovascular
complications of diabetes (myocardial infarction and ischemic stroke, carotid stenosis) and
microvascular complications (neuropathy, retinopathy, nephropathy). The Authors also found a
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higher risk of retinopathy for patients with an 0.7 ≤ ABI ≤ 0.9 and ABI ≥1.3, as seen in other studies
[50][51]. Cardoso et al. [52] found no such relationship between a reduced ABI and retinopathy or
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nephropathy, however, while the association found between neuropathy and PAD was statistically
significant. In our study population, we found twice as many cases of diabetic retinopathy (35% vs
19%) among the patients with pathological ABI vs normal ABI (p = 0.0316). The linear regression

lP

between ABI and retinopathy did not reach statistical significance, however (p = 0.1048).
This study has some limitations to bear in mind, i.e.:
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• the non-homogeneous numbers of the two groups revealing a normal as opposed to a pathological
ABI following patients’ consecutive enrollment;
• the inability to conduct assessments on subgroups divided by age, gender and ABI values ≤0.9 and

CONCLUSION
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≥1.3, for instance, due to the small number of patients in the group with a pathological ABI.

This work brings to light a problem that has not been thoroughly investigated in the last years,
concerning the prevalence of PAD in T2DM patients, and the importance of its early diagnosis so
that action can be taken to reduce a patient's overall CV risk and prevent or treat any complications.
It would be useful in future to expand the series studied to better clarify the meaning of a high ABI
(≥1.3), on both the diagnostic and the prognostic fronts, and to fine-adjust a threshold value that
can be considered pathological, as already done for low ABI values (≤0.9).
The association between the CPS and the ABI was studied here for the first time, and it became clear
that these two risk assessment methods are both essential to an appropriate staging of patients’ CV
risk. Although the difference was not statistically significantly, the CPS tended to be higher in
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diabetic patients with a pathological ABI than in those with a normal index. This means that a more
widespread use of ABI measurements would enable subjects at CV risk to be identified, whereas
they would be overlooked if the CPS were used alone. Further studies, expanding the sample size to
increase the level of statistical power, would be useful to shed more light on this relationship.
Since an individual’s CPS and ABI are quick and easy to obtain, it would be useful to acquire this
information in all diabetic patients and non-diabetic subjects at risk of CV disease, given the high
percentage of patients with PAD who remain asymptomatic. Moreover, since hyperinsulinemia is a
well-known CV risk factor which often precedes by many years the advent of T2DM, an

overt diabetes, but with insulin resistance. [53]
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approach similar to that here evaluated could be planned also in the subjects not yet affected by

This study demonstrated the importance of integrating ABI measurements with the calculation of
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an individual’s CV risk obtained with the CPS, possibly with a view to formulating a new CV risk
calculation function that combines the two methods for extensive use in clinical practice.
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HIGHLIGHTS
•

Based on our results, the prevalence of PAD in the Italian population with T2DM is actually
17%, which is consistent with other international studies.

•

There is a need to standardize the definition of PAD and consider ABI> 1.30, which shows
arterial medial calcifications, diagnostic for PAD in T2DM.
ABI is quick and easy to obtain and could be integrated with the calculation of an
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individual’s CV risk score.
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