@SciMed Central Annals of Vascular Medicine & Research

*Corresponding author

Jean Marie Ruddy, Division of Vascular Surgery, Medical
University of South Carolina, 30 Courtenay Drive, MSC
295, Charleston, SC 29425, USA, Tel: 843-876-4855; Fax:
843-876-4413; Email: ruddy@musc.edu

Submitted: 30 June 2020
Accepted: 13 July 2020
Published: 15 July 2020
ISSN: 2378-9344

Research Article

Racial and Gender Disparity
in Achieving Optimal Medical
Therapy for Inpatients with
Peripheral Artery Disease

Leah Gober', Allen Bui?, and Jean Marie Ruddy**

ISchool of Medicine, Mercer University School of Medicine, USA
’Division of Vascular Surgery, University of South Carolina, USA

Copyright
© 2020 GoberlL, et al.

Keywords

e Antiplatelet

* Statin

* Peripheral artery disease

Abstract

Best medical therapy for peripheral artery disease (PAD) includes statin and anti-platelet agents, a combination shown to decrease rates of major cardiovascular events. Despite
these findings, many patients remain undertreated and the objective of this project was to investigate the rate of initiating anti-platelet and statin therapy for inpatients newly
diagnosed with PAD with a focus on disparities by race and sex.

A retrospective chart review of inpatients with newly diagnosed PAD was performed between January 1, 2016 to December 31, 2016 at a single institution. Demographics and
comorbid conditions were collected. Primary outcomes included antiplatelet and statin prescription at discharge.

The 44 patients included in this study were predominantly male (59% vs. 41%) and African American (61% vs. 39%). Between admission and discharge, prescriptions rose
from 70% to 82% for statin and 82% to 91% for anti-platelet agents. Vascular specialists were more successful than non-vascular specialists at initiating medical therapy, with statin
prescriptions increasing 22% and anti-platelet prescriptions climbing 23% for those admitted to a vascular specialist. Interestingly, when the ABI was reported in the normal range,
rates of statin initiation were particularly compromised at only 40%. For the total patient sample, those discharged without a statin were more commonly African American (63%)

ABBREVIATIONS

PAD: Peripheral Artery Disease; ABI: Ankle-Brachial Index;
SVS: Society for Vascular Surgery; ASCVD: Atherosclerotic
Cardiovascular Disease; AHA: American Heart Association;
HCUP: Healthcare Cost and Utilization Project; AKA: Above-
Knee Amputation; BKA: Below-Knee Amputation; CAD: Coronary
Artery Disease; USPSTF: United States Preventative Services Task
Force; LDL: Low-Density Lipoprotein; PVI: Peripheral Vascular
Intervention, EOV: Educational Outreach Visit

INTRODUCTION

Peripheral arterial disease (PAD), a condition in which
blood flow to the limbs is reduced due to narrowing of the blood
vessel lumen, develops through the formation of atherosclerotic
plaques. Risk factor modification is important in the care of
patients with PAD to help reduce morbidity and mortality.
Patients with lifestyle-limiting symptoms (claudication, rest pain,
or tissue loss) are typically in the care of a vascular specialist
and are more likely to receive intense medical therapy with or
without peripheral revascularization compared to patients who
are asymptomatic. While it is widely quoted that patients with
symptomatic PAD have a 70% increased risk of cardiovascular
events and 80% increased risk of cardiovascular mortality, both

and the majority were female (67%). All patients discharged without an antiplatelet were African American and 50% were females.

Despite national guidelines, patients with PAD continue to be discharged without optimal medical therapy. This study suggests that obstacles to initiation may include race, sex,
admitting service, or presence of a normal ABI. Further investigation is warranted to determine effective avenues for provider education and system-wide initiatives.

symptomatic and asymptomatic populations have equivalent
cardiovascular risks, therefore a lack of symptoms is not
protective [1,2]. Specifically, myocardial infarction (MI) occurs
2.5-times more often in all patients with ABI <0.9 when compared
to patients without PAD [1].

The Heart Protection Study confirmed the protective
effects of statin therapy in patients with PAD, establishing an
18% reduction in coronary death rate in patients with arterial
disease treated with statins [3]. As a result, in 2014, the Society
for Vascular Surgery (SVS) released guidelines recommending
the application of statin therapy in all patients with a 10-year
Atherosclerotic Cardiovascular Disease (ASCVD) risk of >7.5%,
thus including all patients with PAD [4]. Likewise, the American
College of Cardiology recommends treating all patients with
clinical ASCVD, encompassing patients with PAD and those age
40-75 with diabetes mellitus or a 10-year ASCVD of >7.5% and
LDL > 70mg/dL [5]. Statin therapy has been effective through
stabilization of atherosclerotic plaques, improving endothelial
function, and enhancing blood flow in the microcirculation [6,7].
The pleiotropic effects of these cholesterol-lowering agents
have included decreased recruitment of inflammatory markers
to plaque sites and shifting the coagulation pathway toward
thrombolysis, thereby decreasing clinical risk for adverse
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vascular events [7]. In patients with intermittent claudication
and on statin therapy, significant improvement in the total
walking distance and pain free walking time was observed
[8,9]. Additionally, PAD patients on statin therapy require less
interventions and experience an increase in amputation free
survival [3,10]. The cardio protective effects delivered by statin
therapy make initiation a crucial secondary prevention method
in patients with atherosclerotic disease.

Optimal medical therapy for patients with PAD also includes
daily aspirin. Aspirin acts by irreversibly inhibiting platelet
function and pro-inflammatory enzymes, thereby interrupting
the clotting cascade and reducing inflammatory markers.
Although low-dose aspirin for primary prevention has been
controversial, when used to slow disease progression it results
in a decrease in serious vascular events (6.7% per year) when
compared to the control group (8.2% per year) [11]. Likewise,
numerous studies have shown reduction in cardiovascular
mortality with administration of aspirin in patients with lower
extremity atherosclerotic disease, therefore the American Heart
Association (AHA) promotes doses of 75 to 325 mg per day as
a Class IA recommendation [4]. Despite a tradeoff between
increased risk for bleeding and thrombotic prevention, aspirin’s
durable anti-platelet properties have made it a dependable staple
in the modern physician’s toolbox.

The strong evidence for increased survival in PAD patients
who receive optimal medical therapy has been validated through
the Vascular Quality Initiative, which has acknowledged that
discharge ought to include maintaining or initiating prescriptions
for both antiplatelet agents and statins [12]. The SVS guidelines
recommend more direct standards for prescribing, calling for the
consideration of statin and antiplatelet adjunct therapy in patients
undergoing exercise regimens for intermittent claudication [4].
The guidelines also dictate the use of statins in patients who
undergo interventions for lower extremity vascular disease,
noting that aggressive medical therapy is encouraged to combat
already-present systemic atherosclerotic disease [4]. Despite
these initiatives, it is clear that patients with PAD continue to
leave the hospital without statin or antiplatelet therapy.

In addition to provider awareness and patient compliance,
race and sex play a notable role in access to care as well as
quality of care. Current studies suggest the PAD burden in African
American patients is higher than that of Caucasian patients
(15.6% vs. 11.4% prevalence) and African American females
have the highest prevalence of any racial group at 16.9% [13].
A recent study using the Healthcare Cost and Utilization Project
(HCUP) database showed an increased amputation rate in African
Americans compared to that of Caucasians, suggesting greater
disease on presentation and a lower rate of early intervention
[14]. The population of South Carolina has been approximated at
28% African American and this state has also been documented
to carry a high rate of limb loss [15]. In a retrospective study
performed at the Medical University of South Carolina, Brothers
et al. found that African American women were 7.6 times more
likely to undergo lower extremity amputation than women of
other races [16]. These women were also 1.3 times more likely
to undergo this operation than African American men. Because
of the influence of racial disparities on healthcare, remedying

inequality through preventative prescriptions can have

significant benefits for the PAD population.

Since antiplatelet and statin medications have been
established as optimal medical therapy for PAD patients, and
a cornerstone of early intervention, this study was performed
to evaluate sex and race-related compliance with discharge
prescriptions for antiplatelet and statin therapy in PAD
patients treated at a tertiary care center in South Carolina. It is
hypothesized that despite a new diagnosis of PAD and assessment
with ankle-brachial index (ABI) during the inpatient stay, patients
will continue to be discharged from the hospital without aspirin
and statin medications, with disparate rates based on race and
sex. These results will allow for the institution of local change and
improved PAD care for our community.

MATERIALS AND METHODS

In this single center study, an IRB-approved retrospective
chart review of all patients who were admitted as inpatient to
Medical University of South Carolina (MUSC) between January 1,
2016 and December 31, 2016 was conducted. Inclusion criteria
included patients at least 18 year of age who were receiving
inpatient care with a new diagnosis of PAD and completed an
ABI study during the admission. A comprehensive chart review
was completed to extract patient demographics, comorbidities,
admission medications, discharge medications, admitting
service, allergy, and smoking status. The primary outcomes of
the study were antiplatelet and statin prescriptions at the time
of discharge.

RESULTS AND DISCUSSION

A total of 44 patients met the inclusion criteria for this
retrospective review and the average age was 65 +/-22 years.
Pertinent medical comorbidities included hypertension,
hyperlipidemia, diabetes and chronic kidney disease (Figure
1). Interestingly, less than 50% of this population had been
previously diagnosed with coronary artery disease (CAD), a
condition which would also warrant optimal medical therapy
with aspirin and statin. As demonstrated in Figure 2, the majority
of the population was male (59% vs. 41%) and African American
(61% vs. 39%). Since cigarette smoking is a known risk factor for
atherosclerosis, it was expected that a majority of patients would
be current or former smokers (80%).

An ABI was used to quantify the extent of PAD in our patient
population and the results are summarized in Table 1. In the
studied population, 38% of males and 78% of females had an ABI
that measured <0.9. Prior major amputations were seen in 27% of
males in our cohort with no females affected. A noncompressible
artery or notreliable reading was found in 23% of males and 11%
of females. In the overall study population, 70% of patients were
on a statin and 82% were on an antiplatelet agent at the time
of admission, but by discharge, these percentages rose to 82%
and 91%, respectively (Figure 3). Though a notable increase, our
institution failed to reach the recommended goal of 100%, thus
confirming that efforts ought to be directed toward this initiative.

Admitting services were separated into vascular vs. non-
vascular specialties and prescription outcomes were found to
vary between the two. On the vascular services (Cardiology
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Table 1: Ankle Brachial Index.

Males (n =26) Females (n = 18)
ABI >0.9 12% (n=3) 11% (n=2)
ABI <0.9 38% (n=10) 78% (n = 14)
Major Amputation 27% (n=7) 0
Noncompressible, not reliable 23% (n=6) 11% (n=2)

Abbreviations: ABI: Ankle-brachial index

and Vascular Surgery), statin prescriptions rose 22%, from
65% to 87% between admission and discharge. On this same
service, 74% of patients were admitted on an antiplatelet and
97% were discharged with a prescription, representing a 23%
increase (Figure 4a). Unfortunately, on the non-vascular services,
discharge medications trended downward. From admission
to discharge, statin prescriptions fell from 85% to 69% and
antiplatelet prescriptions decreased from 85% to 77% (Figure
4b).

Since ABI can be considered as an indication of PAD severity,
patients with worse ABIs often demonstrate more obvious need
for adjunctive medical therapy, but all PAD patients benefit from
optimal medical therapy. In patients with normal ABI reading and
a new diagnosis of PAD, 40% were discharged from the hospital
with a statin (Figure 5a) and 80% with an antiplatelet prescription

(Figure 5b), suggesting that normal ABI may dissuade providers
from administering best medical therapy, particularly statin. In
patients with ABI measurements <0.9, statin and antiplatelet
were prescribed to 87% and 96% respectively (Figure 5a,b).
Noncompressible or not reliable ABIs are concerning, and often
a marker of advanced atherosclerosis or diabetes. Of the patients
with these abnormal ABI readings, 75% were discharged on a
statin and 75% on an antiplatelet (Figure 5a,b). Another potential
indicator of PAD severity is evidence of prior amputation.
Interestingly in this population, all patients with prior above-
knee amputations (AKA) or below-knee amputations (BKA) were
discharged on statin and antiplatelet agents even though those
medications were always not present on admission (Figure 6).

In order to better understand the populations of patients
discharged without best medical therapy, a subset analysis was
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Figure 4 (A) - Distribution of success in vascular specialties at statin and anti-platelet prescriptions between admission and discharge. (B) -
Distribution of success in non-vascular specialties at statin and anti-platelet prescriptions between admission and discharge.

completed only on those patients discharged without a statin
and those discharged without an antiplatelet. Of the patients
discharged without a statin, 62% of the patients were African
Americans (20% male vs. 80% female) and 38% were Caucasian
(67% male, 33% female). Females were disproportionately
affected, making up 62% of the non-statin population (80%
African American, 20% Caucasian) (Figure 7). A look at
comorbidities demonstrated that 100% of these patients had a
prior diagnosis of hypertension, 50% had diabetes mellitus and
50% had hyperlipidemia, but none of these had a prior history
of stroke. In these patients, 38% had normal ABIs and 25% had

allergy, intolerance, or refusal documented in the medical record.
In the patients discharged without an antiplatelet, 100% were
African American (50% Male, 50% Female). All patients lacked a
prior history of stroke, PAD or CAD, however all patients also had
a prior diagnosis of hypertension. Notably, 50% of these patients
were discharged on an anticoagulant (Coumadin) and 25% had
normal ABIs.

CONCLUSION

Evenatatertiary care medical center, patients with confirmed
PAD continue to be discharged without optimal medical
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Figure 5 (A) - Distribution of success in prescribing statin agents at discharge based upon ABI. (B) - Distribution of success in prescribing antiplatelet
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Figure 6 Distribution of success in prescribing statin and anti-platelet agents at discharge in patients with major amputations.

management, indicating that further awareness and education
are needed. Appropriate introduction of these therapies may
be influenced by race, sex, admitting service, or presence of a
normal ABL. In this study, we observed a 22% increase in statin
and a 23% increase in antiplatelet prescriptions for patients on
a vascular service at the time of discharge. For patients admitted
under non-vascular services, there was a decrease in discharge
prescriptions for these treatments. All patients discharged
without an antiplatelet and most of those discharged without
a statin were African American (63%), and African American
females were disproportionately discharged on suboptimal

medical therapy. Interestingly, the rate of prescribing anti-platelet
agents was greater than for statins, suggesting that potential side
effects may continue to influence physician practice.

These findings are consistent with prior investigations
suggesting that best medical therapy implementation was
disproportionately affected by race, age and underlying diagnoses
[17-19]. Reasons for the suboptimal implementation of secondary
prevention measures in patients with PAD may be attributed to
three factors: (1) patient-related, including patient education
and adherence; (2) physician-related, involving appropriate
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Figure 7 Racial and gender profile of patients discharged without a statin (n = 8).

diagnoses and knowledge of risk factor modifications; and (3)
healthcare-related, due to the diversity of specialties that care for
these patients [20].

Patient education and adherence is pivotal to controlling PAD,
a silent and systemically threatening disease. Every opportunity
to involve the patient in the healthcare process should be made
- from understanding the severity of the disease process to
recognizing treatment options. Low compliance can also lead
to low use of secondary prevention in PAD patients, especially
in women and African Americans who are at highest risk for
nonadherence to statin medications [21]. Not only are these
populations receiving suboptimal medical therapy, they are also
at highest risk for amputation [13,22,23]. Notably, most of the
patients in this study that left the hospital without a statin were
African American women. Additionally, African Americans and
older women are more likely to be affected by polypharmacy, an
issue strongly affiliated with medication error and harmful drug
interactions [24,25]. Patient adherence is a constant battle for
many physicians, however, providers’ perceived nonadherence
should not result in missing an opportunity to intervene.

Physician-related factors which contributed to lack of statin
or antiplatelet implementation can involve underdiagnosis
due to normal ABI measures and an inadequate understanding
of risk factors. Traditionally, an ABI <0.9 is indicative of
hemodynamically significant arterial stenosis. Alternatively,
elevated ABI is believed to be due to pathophysiological
“propping open” of the vessel lumen, which may be evident in
the waveforms of the pulse volume recording, but these are not
always readily available. Therefore, providers may interpret a
falsely elevated, normal ABI reading in a patient with significant
PAD. Less than half of patients in this study with normal ABI
measurements were discharged on a statin despite a new
diagnosis of PAD, suggesting these normal values may deter
providers from initiating proper medical therapy. Additionally, a
patient without a history of vascular events might lead a provider
to consider them low risk for symptomatic disease. In patients
discharged without a statin, none had a history of stoke, 38% had
history of CAD and 50% were diagnosed with hyperlipidemia.
In line with physician-related factors hindering secondary
PAD prevention, a group at Baylor College of Medicine and the

Department of Veterans Affairs recently published results similar
to those found at this institution, with 76% of patients with PAD
alone receiving a statin prescription after undergoing in-house
percutaneous vascular intervention [26]. This study also found a
large variation in evidence-based statin prescribing in Veterans
Affairs facilities across the country. Additionally, a separate study
of primary care providers concluded that fears of hepatotoxicity
drove physicians away from prescribing statin medications,
even if medical indications were present [27]. Similarly, patients
discharged without an antiplatelet had not experienced prior
cardiovascular events such as myocardial infarction or stroke.
No patients discharged without an antiplatelet prescription
had history of CAD or stroke. This lack of debilitating vascular
events may reduce the use of preventative medication in patient
populations. Medications, like statins and antiplatelet agents,
originally outlined for secondary prevention instead become a
form of damage control and tertiary prevention.

Despite widespread integration of electronic medical record
systems, physicians continue to struggle to communicate
effectively to optimize patient care. For instance, a variety of
specialties care for patients with PAD, including primary care
physicians, cardiologists, vascular surgeons and neurologists,
and each specialty plays a specific and important role in the
battle against the disease. However, without a clear outline
for coordination, information is frequently lost, repeated or
mistranslated [28]. These healthcare-related factors are deeply
systemic and require coordination across fields to properly
implement preventative measures.

Complicated race and sex-based factors can contribute to
inadequate prescribing during hospitalizations. For instance,
guidelines for statin initiation in African Americans have
changed since the United States Preventative Services Task
Force (USPSTF) altered recommendations in 2017, which
would exclude 25% of African American patients who would
previously be recommended for statin initiation. The revised
USPSTF guidelines no longer defined a low-density lipoprotein
(LDL) range that suggests initiation of statin therapy [29]. Prior
studies have also demonstrated cultural influence in compliance
with medical therapy, particularly in this population [30,31].
Females are at additional risk for discharge without PAD optimal
medical therapy because physicians perceive male patients as

Ann Vasc Med Res 7(4): 1115 (2020)

6/8



Gober L, et al. (2020)

@SCiMedCentra]

being at higher risk for adverse cardiovascular events, leading
to an increase in secondary prevention being directed at males
over females with equivalent risk factors [18]. Women are
twice as likely to have atypical claudication and a normal ABI
measurement, leading to delayed diagnosis and treatment
[32,33]. Women with PAD are older on presentation and have
increased rest pain, lower walking distances on treadmill
tests, and slower walking speeds [34]. These symptoms can be
attributed to a longer latent phase, leading to an increased risk
of presentation with critical limb ischemia (CLI) when compared
to men. A historically high gender gap in revascularization means
women are less likely to undergo surgical procedures for PAD and
a large number remain undiagnosed until critical presentation
[35]. These gender differences demonstrate the continued need
for targeted healthcare for women, with a focus on risk factor
modification and diagnosis.

For many PAD patients, diagnosis during hospitalization
is a pivotal moment to intervene. Patients are more likely to
be adherent to statin prescription if they receive one while
in the hospital for a peripheral vascular intervention (PVI)
[36]. Identifying medically undertreated patient populations;
especially those admitted to the hospital with a new vascular
diagnosis, is an important goal for providers that ultimately
increases their ability to impact the vulnerable patients.
Previous findings demonstrate that educational outreach visits
(EOV) have been successful in increasing statin prescriptions,
while others were largely ineffective [37,38]. At Massachusetts
General Hospital, a visit-independent disease management tool
was able to increase the prescribing of statins in patients with
hyperlipidemia by sending the provider an email outlining high-
risk patients along with best-practice decision support [39].
This intervention was not only easily adopted by providers but
also highlighted how an asynchronous reminder can shorten
the delay between identifying and acting clinically to resolve a
medical issue. One thing is certain from prior interventional
studies, academic detailing and disease management emails
are only a portion of the more complicated answer. Guidelines,
increased quality studies with defined metrics, and coordination
of care across specialties need to be maximized systemically in
order to optimize prescribing of best medical therapy.

There are several limitations of this single-hospital study
worth discussing. First, our retrospective study population was
limited to patients who were admitted to a regional referral
medical center. The sample size was relatively small and may not
represent large-scale demographics. Additionally, a patient’s race
may not fully account for multiple important socioeconomic and
cultural factors; therefore future studies may utilize zip codes to
further characterize regional aspects of financial resources and
access to care. Second, this retrospective study evaluated real-
world clinical outcomes, but since the majority of patients were
not admitted with vascular indications, we were unable to assess
the influence of consultation with vascular providers. We were
also unable to determine whether outpatient follows up with
a vascular provider was scheduled; a factor which may have
impacted the inpatient physician’s prescribing practices. Third,
acquiring a statin medication may depend on the status of the
patients’ health insurance and our study was not structured to
account for this variable. Lastly, the retrospective nature of this

chart review prohibited investigation into individual reasons
that aspirin or statin prescriptions were withheld from these
PAD patients, therefore further studies are needed to explore
these concepts.

These findings suggest that provider education is essential
to avoiding events where patients are sent home from inpatient
hospitalization with a new diagnosis of PAD but inadequate
medical therapies. Initiation of a standardized provider protocol
for inpatient statin and antiplatelet therapy may improve
compliance and warrants further investigation.
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