Management of Peripheral Artery Disease in Diabetes
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Peripheral artery disease (PAD) increases the risk of diabetes, while diabetes increases the risk of PAD, and certain
symptoms in each disease increase the risk of contracting the other. The phenotypic manifestations of atherosclerosis
vary in each individual and throughout the body; it is not fully understood why plaque formation has such a heterogeneous
distribution, although different arterial systems are correlated. Moreover, risk factors (such as diabetes mellitus,
hypertension, smoking, etc.) undoubtedly aggravate atherogenesis and cardiovascular mortality through a dual risk: firstly,
the intrinsic risk of the underlying disease; secondly, it increases the risk of atherosclerosis in various target organs.
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| 1. Introduction

The phenotypic manifestations of atherosclerosis vary in each individual and throughout the body; it is not fully understood
why plaque formation has such a heterogeneous distribution, although different arterial systems are correlated RI2I3],
Moreover, risk factors (such as diabetes mellitus, hypertension, smoking, etc.) undoubtedly aggravate atherogenesis and
cardiovascular mortality through a dual risk: firstly, the intrinsic risk of the underlying disease; secondly, it increases the
risk of atherosclerosis in various target organs. In other words, the co-prevalence of two atherogenic conditions is not
simply an association due to shared risk factors; one may in fact play a fundamental role in the pathophysiology of the
other and vice versa. Researchers know that there is a bidirectional relationship between the risk of cardiovascular
disease and systemic diseases, such as diabetes mellitus or primary hypertension. Thus, the complex relationship
between atherogenesis and risk factors intersects at several levels, and perhaps the severity of the patient’'s clinical
manifestations best demonstrates this harmful interplay ©[2],

An evocative example would be peripheral artery disease (PAD), which is a direct macrovascular disorder of diabetes
mellitus (DM). PAD raises the risk of DM, and DM raises the risk of PAD. Each 1% increase in hemoglobin Alc (HbAlc) is
associated with a nearly 30% increase in the risk of developing PAD during the follow-up period. PAD also manifests
earlier in diabetics and progresses more rapidly to critical limb ischemia. In addition, a diabetic patient with PAD has a
14.2% increased risk of major cardiovascular events when HbAlc increases by 1% EllZl. This deleterious interaction is
self-evident, although the relationship between diabetes and vasculopathy has not been fully elucidated, despite
considerable research efforts in molecular, animal, and translational models. Currently, the consequences of peripheral
ischemia are thought to result from the interaction between hemodynamic, neurohumoral, and metabolic factors, leading
to endothelial dysfunction. However, numerous fundamental questions remain unanswered. For instance, the
phenomenon of the regression of microvascular disease following strict glycemic control is not observed in the larger
vessels [, This situation highlights the need for an aggressive multidisciplinary approach to limb salvage in the diabetic
population.

| 2. Management: Differences between Guidelines

The treatment of PAD in patients with DM has two main goals: to improve peripheral blood flow in symptomatic patients
and to treat vascular risk factors and concomitant disorders, with an emphasis on coronary and cerebrovascular vascular
diseases. Exercise training, such as structured walking, should be prescribed, while weight control must be advocated for
overweight diabetics. A step-by-step schematic approach is shown in Figure 1.
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Figure 1. Algorithm for the management of PAD. Symbols: T Noninvasive studies include ankle-brachial pressure index,
pulse volume recordings, partitioned pressures, and exercise testing. ¥ Cilostazol is recommended for patients with
moderate-to-severe claudication. For patients with contraindications or for patients who do not tolerate cilostazol,
pentoxifylline is an alternative. These can be prescribed simultaneously with the launching of an exercise program. ¥ CT
or MR angiography. For patients with inflow occlusive disease (weak femoral pulse), conventional catheter-based
arteriography may be performed initially, in expectation of possible intervention. § Optimal candidates for peripheral
bypass surgery have favorable anatomy for bypass (target vessel, good runoff, and, ideally, vein conduit), are medically
fit, and have an anticipated life expectancy that will allow the patient to benefit from the procedure. § Following
revascularization, antiplatelet therapy depends upon the nature of revascularization (i.e., the type of stent, type of bypass
conduit); if initiated, cilostazol may be stopped.

The American College of Cardiology/American Heart Association (ACC/AHA) 2016 guidelines & and the European
Society of Cardiology/European Society for Vascular Surgery (ESC/ESVS) 2017 guidelines @ strongly recommend
smoking cessation, glycemic control, blood pressure control, and statin therapy. The European guidelines also
recommend therapeutic targets: low-density lipoprotein (LDL) levels of less than 70 mg/dL or a >50% reduction from



baseline value, with blood pressure < 140/90 mmHg. Both guidelines also suggest the use of inhibitors of the renin-
angiotensin system to decrease ischemic events B, Metformin is the oral antidiabetic drug of choice in concomitant DM
and PAD. An SGLT-2 inhibitor or GLP-1 agonist may also be used. More prudent SGLT-2 inhibitors are empagliflozin and
dapagliflozin, as canagliflozin may increase the risk of amputation and should, therefore, be avoided. The use of basal
insulin analogs is considered safe (10,

Both U.S. and European guidelines promote single antiplatelet therapy, either aspirin or clopidogrel, in symptomatic
individuals. The U.S. guidelines recommend aspirin or clopidogrel to reduce coronary events [, whereas the European
guidelines do not support antiplatelet agents in asymptomatic cases unless other indications, such as coronary artery
disease, are present [&. Clopidogrel may be preferred to aspirin, according to the European guidelines, whereas the
American guidelines refrain from making this statement. Dual antiplatelet therapy (DAPT) with aspirin and clopidogrel is
only recommended for 1 month after percutaneous and surgical revascularization, according to the ESC guidelines (Class
) . At the same time, the ACC guidelines give a Class-Ilb recommendation for long-term dual antiplatelet inhibition &,
The ACC guidelines also give anticoagulant therapy a Level-lll harm recommendation and state that pentoxifylline is not
effective for the treatment of claudication (also in Class Ill) LY. Of note, the American guidelines promote the use of
cilostazol (Class I, level of evidence A), whereas the European guidelines do not mention this drug. There is a strong
emphasis on home-based training, either supervised or unsupervised (a Class-I recommendation in both guidelines).

Both guidelines have opted for a Class lla-level recommendation for revascularization in patients with intermittent severe
claudication. These procedures are recommended only when guideline-directed therapy and structured exercise
programs fail. Although exercise therapy is crucial, its use is limited in frail patients or patients with ulcers or gangrene.
The association between PAD and frailty syndrome in patients living with DM has recently been described 22, Regarding
endovascular approaches, both groups agree that revascularization should be performed in patients with
hemodynamically significant upper inflow (aortoiliac) disease and lifestyle-limiting pain. For femoropopliteal disease
(outflow vessels), the ACC guidelines advocate an endovascular approach, whereas the European guidelines favor such
an approach only for femoropopliteal occlusions that are greater than 25 cm in length. However, both the ACC and ESC
consent to surgical bypass for patients who are considered suitable for surgery. In Europe, the emphasis is on
revascularization and contemporary therapies, whereas the American experts underline post-procedural surveillance and
wound care B8, The importance of surgical advice and consultation is, therefore, self-evident; an ideal multidisciplinary
team for a diabetic patient with PAD would include an angiologist, a cardiologist, an interventionist, a vascular surgeon, a
radiologist, and a diabetologist. The upcoming guidelines should emphasize this holistic approach, while the inclusion of a
noninvasive protocol for assessment before and after revascularization would leverage the contribution of vascular
imaging.

In cases of critical limb ischemia, both advisory bodies advocate revascularization. They also agree that endovascular and
surgical revascularization procedures achieve similar outcomes. Controlling glycemia is a critical factor in reducing limb
loss, foot wounds, and infection [, The relevance of DM is that both guidelines mention this practice and put forward
the idea of educating these patients on self-foot examination and healthy foot behaviors.

Regarding acute limb ischemia (ALI), both guidelines support rapid emergency assessment and the initiation of heparin. If
the limb is salvageable, the two groups again diverge: the American guidelines favor catheter-based thrombolysis (Class
I) over percutaneous mechanical thrombectomy (Class lla), surgical thromboembolectomy (Class lla), and ultrasound-
accelerated catheter-based thrombolysis (lIb) based on small studies, whereas the European guidelines do not recognize
the superiority of thrombolysis over open surgical procedures 2], Systemic thrombolysis has no role in ALI 13, Catheter-
based thrombolysis has a satisfactory clinical outcome, with a rate of 75-92% of complete or partial thrombus resolution,
but patients with symptoms of longer duration (> 14 days) have better outcomes after surgery L3l If blood flow is
successfully restored after 24 h of continuous thrombolysis, angiography should be performed to identify preexisting
arterial lesions that can be managed by endovascular (e.g., stenting) or surgical techniques (e.g., bypass).

Finally, it should be noted that at the time of publication of these guidelines, the results of the COMPASS 4 and
VOYAGER PAD 3 trials were not published. Both studies have shown benefits in terms of cardiovascular events,
including adverse limb events, compared with patients taking aspirin alone. The results of these studies, together with the
introduction of SGLT2 inhibitors on a large scale, will bring new horizons and perhaps a dedicated section in future
guidelines that will address the needs of this high-risk category of patients. Hypoglycemic drugs remain paramount but not
sufficient; for example, a recent study showed that the drugs commonly used for the treatment of diabetes were inefficient
at preventing the thickening of the basement membrane that is induced by the diabetogenic medium. Contrastingly, DAPT,
a y-secretase inhibitor that blocks the NOTCH pathway, stopped the thickening of the basement membrane in the
organoids in vitro and in the diabetic mouse 8. The mechanisms underlying diabetic vasculopathy are still not fully



understood, which limits therapeutic drug development. As a matter of course, all cardiovascular disease risk factors

associated with DM should be addressed: hypertension (BP < 130/80 mmHg), hyperlipidemia (LDL < 55 mg/dL), weight

loss, physical activity, nutritional intake, smoking cessation, etc.
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