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Ankle brachial index: a simple path to the future
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Peripheral artery disease (PAD) is a common comorbidity
in patients with coronary artery disease (CAD), but it of-
ten goes underdiagnosed and undertreated. Studies have
reported that the prevalence rate of PAD in patients with
CAD undergoing percutaneous coronary intervention (PCl)
ranges from 5% to 40%. These differences are likely due to
the diverse patient demographics, comorbidities, and mani-
festations of CAD. A recent study conducted in Korea found
that 13% of patients undergoing PCl for CAD had PAD
[1]. The ankle-brachial index (ABI) is a simple, non-invasive
metric for identifying lower extremity PAD in patients with
symptoms of intermittent claudication or rest ischemia. In
addition to detecting PAD, ABI can also be used for risk as-
sessment of patients with elevated cardiovascular risk (e.g.,
smokers and/or patients with CAD) who do not have leg
symptoms. In CAD patients, several studies have reported
an inverse association between ABI and the risk of major ad-
verse clinical outcomes (MACEs) after PCl, suggesting that
it may have a role in identifying patients at high risk of isch-
emic bleeding complications after PCI. However, further re-
search is required on the clinical implications of ABI in CAD
patients, including its potential benefits and limitations.
Evaluation of ABI can provide important diagnostic and
prognostic information in both asymptomatic and symp-
tomatic CAD patients. As a risk enhancing factor, ABI has
potential utility for guiding preventive interventions, such
as smoking cessation, statin therapy, antiplatelet thera-
py, and exercise programs [2]. These interventions have
small-to-moderate positive effects on health outcomes,
such as reducing the risk of cardiovascular events. In pa-
tients with stable angina, ABI identifies those with underly-
ing PAD, who may be at increased risk for adverse cardio-
vascular events. Numerous studies highlight the importance
of early detection and proper management of polyvascu-
lar disease to reduce potential complications and mortality
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in patients with CAD and PAD. An abnormal ABI reading
(< 0.9 or > 1.4) was present in 23% of patients with acute
coronary syndrome, and was associated with higher rates of
MACE, cardiovascular death, and all-cause death compared
to ABI in the normal ABI range (0.9-1.4) [3]. Additionally,
an abnormal ABI has been identified as an independent pre-
dictor of MACE after adjusting for other risk factors. CAD
severity shows an independent inverse association with ABI,
indicating that the increased morbidity and mortality ob-
served in PAD patients undergoing PCl may be due to the
greater atherosclerotic burden [4,5]. The mechanism under-
lying the relationship between low ABI and ischemic events
after PClis not fully understood. One hypothesis is that con-
comitant CAD and PAD may indicate diffuse atherosclero-
sis, which may in turn result in increased inflammation and
thrombosis, thereby increasing the risk of ischemic events.
Another possibility is that low ABI is a marker of aging and
comorbidities, as well as a risk factor for ischemic events.
Although patients with CAD and concomitant PAD have
been considered as a high-risk subgroup with a greater
incidence of adverse ischemic events after PCl, few data
exist regarding the clinical utility of the ABI for predicting
bleeding complications, which affects the outcome. Kim et
al. [6] showed that an abnormal ABI was associated with a
higher incidence of all-cause mortality, recurrent myocardial
infarction, and major bleeding events over a 5-year period.
An abnormal ABI was an independent risk factor for major
bleeding in the multivariate analysis. Moreover, a combina-
tion of an abnormal ABI and reference variables (dyslipid-
emia, renal dysfunction, and anemia) had greater predictive
value for major bleeding compared to reference variables
alone. This suggests that ABI can serve as an additional tool
to predict the risk of major bleeding in a broader population
of patients undergoing PCI. Further research is needed to
determine the optimal cutoff values for ABI for predicting
bleeding risk, and to determine the most effective strategies
for risk stratification and management in these patients. The
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exact mechanism underlying the relationship between low
ABI and bleeding complications after PCl is also not fully
understood. One hypothesis is that patients with PAD have
higher rates of comorbidities such as hypertension and di-
abetes, which are themselves risk factors for bleeding. An-
other possibility is that patients with PAD have altered plate-
let function, which may increase the risk of bleeding.

Despite these potential benefits, there are limitations to
the use of ABI in CAD patients. First, ABI may have limited
value in patients with diabetes or chronic renal failure on he-
modialysis, due to vessel wall calcification and increased ves-
sel stiffness. In this scenario, toe-brachial pressure index (TBI)
measurements can be used in addition to ABI for screening
asymptomatic PAD in subjects with high cardiovascular risk.
The reference TBI can help diagnose PAD in patients with
a low TBI value and high ABI value. Measurements of both
ABI and TBI may facilitate early diagnosis of PAD, allowing
for more aggressive secondary preventive measures to be
taken. Additionally, there is a lack of consensus regarding
the optimal cutoff values for ABI in CAD patients. As many
PAD patients are asymptomatic, exercise ABI testing could
be a good option for disease detection. Although there is
no formally established exercise ABI protocol, participants
in one study underwent ABI testing immediately after walk-
ing for 5 minutes on a treadmill (12% gradient, 2 miles per
hour [3.2 km per hour]) or until symptoms forced the pa-
tient to stop [7]. Finally, evidence of the benefits of screen-
ing in asymptomatic individuals is limited; the drawbacks of
screening, such as false-positives and unnecessary interven-
tion, need to be weighed against the potential benefits [2].
Overall, clinicians consider screening for PAD using ABI in
asymptomatic individuals who are at increased risk of car-
diovascular disease.

One potential future direction is the development of new
technologies that allow for more accurate and efficient
measurement of ABI. For example, wireless sensors and
smartphone applications could improve the accessibility to
ABI measurements, thus increasing its use and potentially
allowing for earlier detection of CAD and better manage-
ment of patients at risk for ischemic or bleeding complica-
tions after PCl. To better understand the underlying patho-
physiology of the relationship between ABI and CAD, more
research is needed, using advanced imaging techniques or
biomarker analysis to assess the roles of inflammation, ox-
idative stress, and other mechanisms in the development
of both conditions. Kim et al. [6] did not study the effec-
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tive of intervention to improve ABI in patients with CAD. It
would be valuable to compare different interventions such
as exercise, medication, and revascularization to determine
the most effective approach for improving ABI and reduc-
ing cardiovascular risk in this patient population. ABI can
be used to develop exercise prescriptions for patients with
CAD. By measuring ABI before and after exercise, health-
care providers can identify the optimal level of exercise for
each patient. This could improve cardiovascular health and
reduce the risk of future heart attacks. In addition, future re-
search could explore the use of ABI for other aspects of CAD
management, such as monitoring disease progression and
response to therapy, predicting long-term outcomes, and
identifying subgroups of patients who may benefit from
more aggressive treatment. Overall, the continued develop-
ment and optimization of ABI as a tool for predicting isch-
emic and bleeding complications after PCl and other aspects
of CAD management could improve patient outcomes and
reduce healthcare costs.

In conclusion, ABI is a simple, non-invasive tool that has
potential utility for predicting adverse outcomes and guid-
ing the management of CAD patients. Further research is
needed to fully understand the underlying mechanisms and
determine the role of ABI in routine clinical practice. Ulti-
mately, the use of ABI for monitoring CAD patients shows
great promise with regard to improving the outcomes and
management of this complex patient population.
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