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Abstract

Peripheral artery disease (PAD) is the atherosclerosis
of lower extremity arteries and is also associated with
atherothrombosis of other vascular beds, including
the cardiovascular and cerebrovascular systems. The
presence of diabetes mellitus greatly increases the
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risk of PAD, as well as accelerates its course, making
these patients more susceptible to ischemic events
and impaired functional status compared to patients
without diabetes. To minimize these cardiovascular
risks it is critical to understand the pathophysiology of
atherosclerosis in diabetic patients. This, in turn, can
offer insights into the therapeutic avenues available for
these patients. This article provides an overview of the
epidemiology of PAD in diabetic patients, followed by an
analysis of the mechanisms by which altered metabolism
in diabetes promotes atherosclerosis and plaque
instability. Outcomes of PAD in diabetic patients are also
discussed, with a focus on diabetic ulcers and critical
limb ischemia.
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Pathophysiology; Outcomes; Diabetes
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Core tip: Diabetes mellitus (DM) is a major risk factor
of peripheral artery disease (PAD), leading to increased
morbidity and mortality as well as an accelerated disease
course. As such, a more thorough understanding of the
multi-factorial mechanisms underlying disease etiology
for both DM and PAD is justified. This review provides
clinical insight into the current state of research in the
pathophysiology of PAD in diabetic patients, as well as
highlights the progress of endovascular interventions
for PAD, with a focus on techniques that have shown
promise for treatment of critical lower limb ischemia.
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INTRODUCTION

Over 170 million people worldwide have diabetes mellitus
(DM) and the worldwide burden is projected to increase
to 366 million people by 20302\ The major causes
of DM include impaired insulin secretion or inadequate
response to secreted insulin®. DM is a major risk factor
for atherosclerotic disease as well as cardiovascular
mortality and morbidity'**!. Atherosclerotic disease is
not only increased in incidence in diabetic patients, but
its course is also accelerated™, thereby accounting for
as much as 44% of all-cause mortality™. DM-associated
atherosclerosis can lead to complications in all major of
vascular beds, including the coronary arteries, carotid
vessels, and lower extremity arteries™®. For example, a
study by Haffner et al”’, estimated the 7-year incidence
of a first-time myocardial infarction (MI) in diabetic
patients at 20.2%, compared to 3.5% in nondiabetic
patients.

Peripheral artery disease (PAD) is defined as ather-
osclerotic occlusive disease of lower extremities. PAD
is associated with increased risk of lower extremity
amputation and is also a marker for atherothrombosis
in cardiovascular, cerebrovascular and renovascular
beds. Patients with PAD therefore have an increased
risk of MI, stroke and death™. Additionally, PAD causes
significant long-term disability in diabetic patients®?.
The treatment of patients with PAD can therefore be
expensive, owing to need for a variety of diagnostic
tests, therapeutic procedures, and hospitalizations™®.

The purpose of this article is to review the epide-
miology and mechanisms that contribute to development
of PAD in diabetic patients. The outcomes of PAD in
diabetic patients are also compared to nondiabetics, with
an emphasis on the prevention of major amputations
among patients with DM who have severe PAD.

EPIDEMIOLOGY OF PAD IN PATIENTS

WITH DIABETES

PAD affects 12 million people in United States. The most
common symptom in PAD is claudication, characterized
as a cramping, pain or aching in the calves, thighs or
buttocks with exertion and relief with rest’®. However,
many patients have atypical symptoms that may
require formal testing with an ankle brachial index test
to diagnose PAD™?.,

The strongest risk factors for PAD are DM and
smoking, with an odds-ratio of 2.72 and 1.88, respec-
tively™™. With decreased rates of smoking in Western
countries, DM is projected to become an increasingly
important contributor to the development and pro-
gression of PAD. Previous studies have shown that
glucose intolerance is associated with a greater than
20% prevalence of an abnormal ankle-brachial index
(ABI) relative to 7% in those with normal glucose
tolerance™. Moreover, 20%-30% of patients with PAD
have DM, although this is likely underestimated by the
asymptomatic nature of less severe PAD and the altered
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pain perception in diabetic patients due to peripheral
neuropathy".

Age, duration of diabetes, and peripheral neuropathy
are associated with an increased risk of PAD in patients
with pre-existing DM™®*?, Using ABI to identify PAD, the
prevalence of PAD in people with DM over 40 years of
age has been estimated to be 20%"?. This prevalence
increases to 29% in patients with DM over 50 years of
ageP', The severity and duration of DM are important
predictors of both the incidence and the extent of PAD, as
observed in United Kingdom Prospective Diabetes Study,
where each 1% increase in glycosylated hemoglobin was
correlated with a 28% increase in incidence of PAD, and
higher rates of death, microvascular complications and
major amputation*>*®!, This correlation is particularly
strong in men with hypertension or active tobacco use™.
Patients with PAD who have DM also tend to stay longer
in hospital, incur greater costs, and account for greater
use of hospital resources compared to patients with PAD
alone™*7,

DM is also associated with more severe below-the-
knee PAD (e.g., popliteal, anterior tibial, peroneal and
posterior tibial arteries), whereas risk factors such as
smoking are associated with more proximal PAD in
the aorto-ilio-femoral vessels®®'l, The prevalence of
concomitant PAD and DM is especially high in those
patients who have critical lower limb ischemia, with
more than 50% of patients with critical limb ischemia
(CLI) also having DM™®,

In patients with PAD, the cardiovascular event rate
over a 5-year period, including MI and stroke, is 20%,
and the overall mortality rate is 30%°!, Among those
with CLI, 30% undergo major amputation, and the 6-mo
mortality rate is 20%"™°\. Diabetic patients comprise
25%-30% of patients undergoing coronary artery
revascularization and up to 60% of patients presenting
with acute MI®*??, Cardiovascular and cerebrovascular
event rates, both fatal and non-fatal, are increased
in patients with PAD and DM relative to nondiabetic
patients with PAD™,

Similar to the greater likelihood of diffuse and
complex coronary artery disease in diabetic patients,
patients with DM also tend to have more diffuse PAD,
compared to the more focal disease observed in those
without DM™*?4, Although patients with DM tend to
present later in the course of disease progression, the
incidence of intermittent claudication is also higher than
in nondiabetics, as seen in Framingham study™?>!, In that
cohort, the risk of claudication associated with DM was
increased by 3.5 fold in men and 8.6 fold in women'*.,
Concomitant peripheral neuropathy, which diminishes
sensory feedback and leads to a lack of symptoms from
minimized pain perception, may predispose patients with
DM and PAD to present with more advanced disease,
such as an ischemic ulcer or gangrene, compared to
patients without DM, The prevalence of major am-
putation in patients with DM is also higher than in non-
diabetics, with rates ranging from 5 to 15 times greater
in some studies’®'®!, In a Medicare population, relative
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to nondiabetic patients, the relative risk (RR) for lower
extremity amputation was 12.7 in diabetic patients. The
RR rose to 23.5 in a cohort aged 65-74 years'™.,

The risk relationship between PAD and DM is noted
to be reciprocal: while DM is a risk factor for PAD, higher
rates of PAD, up to 30%, have been found in diabetic
patients”®’. The Hoorn study further clarified the discre-
pancy in prevalence of PAD between diabetic and
nondiabetic patients: glucose intolerance was associated
with 20.9% prevalence of an ABI less than 0.9, relative to
7% in those with normal glucose tolerance'”’. Moreover,
the prevalence of PAD in diabetic patients is likely under-
estimated by the asymptomatic nature of the condition,
lack of reporting by the patients, and the altered
pain perception in diabetic patients due to peripheral
neuropathy!**®,

MECHANISMS OF PAD IN PATIENTS

WITH DIABETES

DM is characterized by hyperglycemia, dyslipidemia,
and insulin resistance®?*3", These pathologic states
foster development and progression of PAD through
mechanisms similar to that in coronary or carotid artery
disease™"*?, These mechanisms include derangements
in the vessel wall through promotion of vascular inflam-
mation and endothelial cell dysfunction; abnormalities in
blood cells, including smooth muscle cells and platelets;
and factors affecting hemostasis (Table 1). Such vascular
abnormalities that cause atherosclerosis in DM patients
are often prevalent prior to the diagnosis of DM, and
their severity increases with worsening blood glucose
control and duration of DM®**!, Taken together, these
mechanisms likely contribute to increased plaque burden,
plaque instability, and greater complexity of vascular
disease™**°,

Inflammation

Inflammation is a risk marker for atherothrombosis.
Among biomarkers of inflammation, C-reactive protein
(CRP) is associated with both the development of PAD
and impaired glucose regulation®™”’, CRP may also play a
direct pathophysiologic role by promoting production of
procoagulant tissue factor, leukocyte adhesion molecules,
and chemotactic substances. CRP causes derangement
in vascular tone by inhibiting endothelial nitric oxide
synthase (eNOS), which produces nitric oxide (NO)
via phosphoinositol-3-kinase dependent pathway*>%,
Moreover, CRP impairs fibrinolysis via the production
of substances such as plasminogen activator inhibitor
(PAI)-1, which blocks the breakdown of plasminogen into
plasmin, a fibrinolytic®®. All of these factors in diabetic
patients increase the susceptibility of vascular walls to
the development of atherosdlerosis™”.

DM is also associated with increased circulating levels
of pro-inflammatory cytokines such as tumor necrosis
factor (TNF)-o and interleukin-6"*?, These cytokines bind
to endothelial cell surface receptors and activate nuclear
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factor (NF)-«xB. This process promotes transcription of
endothelial cell adhesion molecules, leading to increased
binding of leukocytes and platelets to the endothelial
surface, thereby fostering thrombogenesis. Plaque
inflammation and instability may also be enhanced due
to the increased leukocyte migration, which is associated
with an increased risk of rupture and subsequent thrombus
formation®***%,

Endothelial dysfunction

Endothelial cells mediate the interaction between blood
cell elements and the vascular wall, thereby affecting
blood flow, nutrient delivery, coagulation, and the balance
between thrombosis and fibrinolysis®®**!. Endothelial cells
also release substances that are critical for blood vessel
function and structure, including NO, reactive oxygen
species, and endothelin™*¥. Insulin is critical for the
induction of phosphoinositol-3 kinase signaling, leading
to production of NO and subsequent smooth muscle cell
relaxation®®®*, NO also inhibits platelet activation and
limits vascular smooth muscle cell (VSMC) migration and
proliferation®*®, By mediating the interaction between
leukocytes and the vascular wall, NO also plays an
important role in vasodilation and inflammation®**.

Hyperglycemia, insulin resistance, and free fatty
acid (FFA) production all reduce NO bioavailability in
diabetic patients. Hyperglycemia impairs eNOS function,
promoting oxidative stress by producing reactive oxygen
species in endothelial and VSMCs®**!, In turn, these
factors inhibit endothelial vasodilation™****, Insulin
resistance induces excess production of FFAs, which
activate protein kinase C (PKC), inhibit phosphatidy-
linositol (PI)-3 kinase (an important agonist of eNOS),
and produce reactive oxygen species*******!, These
mediators inhibit NO production and decrease its bio-
availability, thereby causing endothelial dysfunction and
leading to greater susceptibility of the vascular bed to
atherosclerosis™® %4951,

DM is also associated with the enhanced production
of advanced glycation end products (AGEs), which are
formed by binding of reducing sugars to free amino
groups via the Maillard reaction™***%, The interaction of
AGEs with their receptors can upregulate the synthesis
of pro-inflammatory transcription factors such as NF-
«p and activator protein 1%, In addition to decreased
endothelial function and impaired NO formation, these
factors also lead to increased leukocyte chemotaxis,
adhesion, transmigration, and transformation into foam
cells. The latter process is the first step in the formation
of atheromatous plaque™.

VSMC

VSMC migration from the medial layer into the intimal
layer is associated with deposition of complex extrace-
llular matrix, thereby stabilizing the atheroma. This
decreases the risk of plaque rupture associated with
thrombosis'******®!, In diabetic patients, plaques have
fewer VSMC, increasing the chance of rupture and
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Table 1 Mechanisms of peripheral arterial disease in diabetes mellitus patients

Disease characteristics

Mechanisms of pathology

Disease characteristics

DM Hyperglycemia — Vascular inflammation
Dyslipidemia
inhibits eNOS; impairs fibrinolysis

Insulin resistance

promote leukocyte migration and adhesion, increasing plaque

instability /rupture

1 FFA production Endothelial cell dysfunction

Decreased NO production: inhibits vasodilation

CRP: promotes leukocyte adhesion, coagulation, and chemotaxis;

TNF-a and IL-6: activate NF-kf, leading to thrombogenesis;

Atherosclerosis PAD

(Increased plaque burden)

Atherothrombosis

(Increased plaque instability /rupture)

Restenosis
(Increased complexity)

Increased reactive oxygen species: inhibits vasodilation
Increased AGE production: is proinflammatory; induces leukocyte

chemotaxis, adhesion, and transformation into foam cells
Vascular smooth muscle cell derangement

Tissue factor production: proatherogenic; procoagulation

FGF and TGF-a: Extracellular matrix production

Impaired synthesis of collagen: destabilizes plaque

Apoptosis of VSMC: increases risk of plaque rupture and thrombosis

Increased production of endothelin-1, angiotensin I, and

prostanoids: leads to vasoconstriction
Platelet dysfunction

Enhanced uptake of glucose: increases oxidative stress; decreased

NO production

Upregulation of P-selectin, GP I b, and GP I b/ Illa receptors:
promotes platelet adhesion and aggregation
Calcium dysregulation: increases platelet aggregation

Hypercoagulability

Increased tissue factor and FVIl production: enhances coagulability
Decreased antithrombin and protein C synthesis: enhances coagulability

Rheology
Elevated blood viscosity
Increased fibrinogen production
Impaired arteriogenesis
Inhibited sensing of shear stress

Decreased monocyte and growth factor signaling

Note that there is significant interplay between the different mechanisms: for example, impaired NO production can affect inflammation, endothelial cell

function and arteriogenesis, while increased reactive oxygen species causes platelet and endothelial cell dysfunction. FFA: Free fatty acids; CRP: C-reactive
protein; eNOS: Endothelial nitric oxide synthetase; TNF-a: Tumor necrosis factor-a; IL-6: Interleukin-6; NF-kB: Nuclear factor-kf; NO: Nitric oxide; AGE:

Advanced glycation end products; FGF: Fibroblast growth factor; TGF-a: Transforming growth factor-o; VSMC: Vascular smooth muscle cell; GP I b:
Glycoprotein I b; GPII' b/ Illa: Glycoprotein I b/ Illa; FVI: Factor 7; DM: Diabetes mellitus; PAD: Peripheral artery disease.

thrombosis®”. Moreover, the lipid modifications noted in

diabetic patients, such as glycated oxidized low-density
lipoprotein, can promote apoptosis of VSMC**®!, The
metabolic syndrome that defines DM results in enhanced
production of reactive oxygen species, inhibition of PI-3
kinase and upregulation of PKC, AGE receptors and
NF-«B, which in turn further promotes an atherogenic
phenotype in VSMCs™**®. These factors further contribute
to the increased apoptosis of VSMC and upregulation of
proatherogenic tissue factor in diabetic patients, while
impairing synthesis of collagen, an important plaque-
stabilizing compound®*°!. DM is also associated with
increased matrix metalloproteinases, which further
break down collagen, leading to plaque instability™”.
Therefore, DM not only promotes atherosclerosis but also
destabilizes plaques, triggering thrombus formation and
impacting clinical outcomes™.

DM has also been found to promote upregulation and
enhanced activity of endothelin-1, a protein that activates
the endothelin-A receptor on VSMCs, leading to enhanced
vascular tone'. Such dysregulated hyperactivation
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of endothelin-A receptor can cause pathological vaso-
constriction®?. Endothelin-1 is also responsible for
increasing salt and water retention, inducing the renin-
angiotensin system, and causing vascular smooth
muscle hypertrophy. Other vasoactive substances,
such as vasoconstrictor prostanoids and angiotensin
IT, are also increased in production, further inducing
vasoconstriction®?,

Platelet function

Platelets mediate the interaction between vascular
function and thrombosis. Hence, platelet dysfunction
can accelerate atherosclerosis, as well as impact the
destabilization of plaque and promote atherothrom-
bosis®®*]. Platelets take up glucose independent of insulin,
which in turn activates protein kinase-C and decreases
NO production®. Oxidative stress is also increased
when platelets take up glucose, thus promoting platelet
aggregation. Platelet adhesion is enhanced in diabetic
patients due to upregulated expression of P-selectin on

platelet surfaces™.
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Diabetic patients also have upregulated expression
of platelet receptors, such as glycoprotein I b (which
binds to von Willebrand Factor) and 1l b/Ila receptors
(integral to platelet-fibrin interaction); these receptors
mediate platelet adhesion and aggregation, thus indu-
cing thrombosis”, Intra-platelet calcium regulation,
important for regulation of platelet shape change and
aggregation, as well as for thromboxane production, is
also deranged in diabetic patients, further contributing
to atherosclerosis in this patient population™3*¢>%°,

Coagulation

DM and hyperglycemic states promote hypercoagulability
via upregulation of tissue factor by endothelial cells and
VSMCs™®"®®, These conditions also increase coagulation
factor VIA production and decrease anticoagulants,
such as antithrombin and protein C production®’®,
DM also impairs fibrinolytic function and induces PAI-1
production®, Taken together, these factors increase the
risk of atherosclerotic plaque rupture and subsequent
thrombus formation™®7%,

Rheology

Elevated blood viscosity and fibrinogen production also
occur in patients with DM. This is manifested via abnormal
ABI in patients with PAD as well as development and
complications of PAD®7Y,

Restenosis after angioplasty

Acutely elevated glucose levels may induce inflammation,
smooth muscle proliferation, abnormal matrix production,
and inactivation of endothelium-derived relaxing factor”?.
Additionally, hyperglycemia may impact expression of
fibroblast growth factor and transforming growth factor-a,
which in turn promotes proliferation of smooth muscle
cells and extracellular matrix production. Increased TNF-a
and CRP, as well as oxidative stress and endothelial
dysfunction, may also play roles in explaining the res-
tenosis rates in patients with higher blood glucose
values at time of angioplasty”™. Acute hyperglycemia
also induces production of monocyte chemoattractant-
protein-1, which has been linked with a higher risk of
restenosis”?!, Restenosis among patients with DM can
therefore be explained by the abnormal inflammatory
state, oxidative stress, endothelial and platelet function in

patients with acute hyperglycemiat™,

Arteriogenesis

Outward remodeling of pre-existing arteries in response
to obstruction of blood flow to restore blood flow distal
to the occlusion is termed arteriogenesis*. Endothelial
shear stress, detected by the vessel wall through
integrins, adhesion molecules, tyrosine kinases, and
ion channels, is hypothesized to be the main trigger
for arteriogenesis*>’>’®, DM limits the adaptive
arteriogenesis response and collateral blood flow develop-
ment by attenuating the remodeling process!””’®!,
Specifically, diabetes attenuates the sensing of shear
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stress and increases the response to vasodilatory stimuli,
which reduces the recruitment and dilation of collateral
arteries. Additionally, DM impairs various other factors
critical to remodeling, such as the downstream signaling
of monocytes, growth factor signaling, and endothelial
NO synthetase, thus inhibiting arteriogenesis and con-
tributing to the severity of occlusive disease in these
patients!".,

OUTCOMES OF PATIENTS WITH PAD
AND DM

The outcomes of patients with coexistent diabetes and
PAD depend on the interplay between factors such as
patient comorbidities, presence of infection, neuropathy,
and immunologic factors”®. Poor glycemic control has
been associated with a higher prevalence of PAD and risk
of adverse outcomes, including need for lower extremity
bypass surgery, amputation or death®™, Poor glycemic
control is also associated with worse outcomes following
vascular surgery or endovascular intervention®®”,

It is therefore important to identify therapies that can
affect the multifactorial pathophysiologic mechanisms of
DM in order to provide effective long-term treatments®.,
Lifestyle interventions, such as weight loss, physical
activity, and reduced cholesterol and fat intake, all help
reduce the risk of progression from glucose intolerance
to diabetes, as well as improve cardiovascular risk
factors™", Tobacco cessation is also critical and has been
associated with improved outcomes after surgical and
endovascular interventions. Such secondary risk factor
reduction can help reduce the prevalence and severity
of PAD in diabetic patients and also minimize adverse

events post revascularization™.,

Revascularization in patients with PAD and diabetes
Revascularization, either via a surgical or endovascular
approach, is an important therapeutic option for treat-
ment of symptomatic PAD in diabetic patients™. Due
to the greater prevalence of below-the knee disease
in patients with DM, some studies have shown that
endovascular interventions are associated with worse
outcomes in diabetics, especially as distal runoff dimini-
shes™., Endovascular interventions were initially therefore
considered more appropriate in patients with focal
disease above the knee. Diabetic patients were also
noted to have greater durability with surgical approach to
revascularization, especially in the setting of tibial disease
managed via bypass with autologous saphenous vein'®.,
However, recent studies have suggested that diabetic
patients with adequate distal runoff appear to have
patency rates comparable to that of nondiabetics™®.

This association of glucose control and vessel patency
has been investigated in a single-center retrospective
study of outcomes after infrapopliteal balloon angioplasty
among diabetic patients. Patients were divided based on
median pre-procedure fasting blood glucose (FBG) values
into two groups. At one-year follow-up, primary patency,
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defined as freedom from restenosis or reintervention
based on duplex ultrasound, was 16% for those with
FBG values above the median and 46% for patients with
below the median FBG values. Amputation rates also
trended higher among patients with high pre-procedure
FBG compared to low FBG. One-year major adverse
limb event rates were significantly higher for patients
with FBG values above the median, even after adjusting
for insulin use and lesion-specific characteristics. No
association between FBG values and overall mortality,
amputation-free survival or rates of major adverse
cardiovascular events was noted . When the FBG levels
were divided into quartiles, a fivefold increase was noted
in primary patency in the lowest quartile of FBG relative
to those in the highest quartile of FBG. These results
remained significant even after adjusting for baseline
insulin use. These outcomes failed to show an association
between HbA1C and restenosis, therefore implying that
glycemic control at the time of intervention may be a
better predictor of primary patency than overall glycemic
control®®. Furthermore, these results suggest that the
acute metabolic milieu at the time of intervention plays
an important role in restenosis.

Treatment of critical limb ischemia

In patients with CLI, revascularization is usually required
for successful limb preservation™. The prevalence of
DM in patients with CLI is extremely high, with some
studies suggesting a prevalence of up to 76%"®. Disease
severity at the time of presentation and progression
of CLI in diabetics has also been noted to be worse!®.
Current recommendations suggest arterial reconstruction
in patients with CLI who have a predicted 1-year
amputation-free survival of at least 75%"™®.

While patients with CLI may require multiple
procedures and close follow-up, the choice of initial
revascularization does not appear to influence success
in diabetic patients with CLI""®, Whether chosen initially
or subsequently, surgical and endovascular approaches
both are associated with similar outcomes in terms of
survival without major amputation or repeated target
extremity revascularization (TER)™®. However, that
study did confirm that repeat TER is more frequently
required in diabetic patients. Despite the increased need
for repeat revascularization, repeated procedures were
associated with overall success rates comparable to that
in nondiabetic patients"®. Immediate revascularization
was also associated with improved outcomes relative to
delayed revascularization in patients with CLI, regardless
of diabetic status™. Additional studies have also shown
that an aggressive multidisciplinary approach in diabetic
patients who present with CLI had similar limb salvage,
30-d mortality, cumulative survival, amputation-free
survival, and major amputation rates, relative to non-
diabetic patients™!. Revascularization rates do appear
to be better in this patient population when both endo-
vascular and bypass grafting procedures are available
relative to one of the two approaches only™*.

While most patients with CLI can be revascularized,
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the presence of irreversible gangrene, the absence
of a target vessel, and the lack of availability of an
autologous vein can limit successful limb preservation.
In these patients, amputation may be the best option®..
In general, however, medical management and use of
multidisciplinary approach that includes revascularization
can lead to reduced amputation rates in patients with
DM,

Diabetic foot ulcer is another complication in these
patients that is associated with an increased risk of call-
cause mortality”®. In those patients with PAD whose
course is complicated by diabetic foot ulcer, similar
outcomes in terms of limb salvage rates were seen
with endovascular and open surgical approaches®, It
is important to note, however, that concomitant PAD
in patients with diabetic foot ulcers is linked to greater
failure rates of wound healing and need for amputation.
This association is complex, and different studies have
shown that successful revascularization and ulcer healing
are not always correlated”®.

CONCLUSION

DM is associated with greater severity and more diffuse
PAD relative to nondiabetics. It also correlates to
greater risk of mortality and impaired quality of life. The
mechanisms by which diabetes induces atherosclerosis
are multifactorial and include inflammatory processes,
derangements of various cell types within the vascular
wall, promotion of coagulation, and inhibition of fibri-
nolysis. These factors both increase the susceptibility
of the vasculature to atherosclerosis, as well as the
instability that makes plaque prone to rupture and
thrombosis. Thus, it is important for different specialists,
from cardiology and internal medicine to vascular surgery,
to collaborate and use a multidisciplinary approach to
improve the clinical outcomes in this patient population.
Although diabetics have a higher risk of adverse
outcomes when compared to nondiabetics, the rates are
improving thanks to recent advances in pharmacology
and procedural techniques. Nonetheless, further work
remains necessary. For instance, while trials such as
TRITON-TIMI 38 and PLATO show better clinical outcomes
with prasugrel or ticagrelor compared to clopidogrel after
percutaneous coronary intervention, it is unclear if similar
benefit is seen in DM patients with PAD™!. Further studies
should also include the impact of biochemical factors
found in central obesity, which are known to promote
atherothrombosis™®®. Better understanding of the
mechanisms responsible for restenosis among diabetic
patients will also ultimately improve the outcomes of
surgical and endovascular procedures in these patients.
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