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Introduction

The manifestation of atherosclerosis in the lower extremities is known as peripheral arterial
disease (PAD), this disease leads to a narrowing of the artery thus restricting blood flow to
this area. PAD is one of the leading causes of cardiovascular pathology and an important
indicator of cardiovascular risks due to its association to other cardiovascular diseases.

It is estimated that after 5 years, 20% of patients with PAD have associated coronary heart
disease or cerebrovascular events with mortality rates between 10-15%. Therefore, PAD is
an important indicator of cardiovascular morbid mortality.

The overall global prevalence of PAD has shown an increase of 17% from 2010-2015
estimating 237 million cases worldwide, with PAD screening suggested at 65 years old in
American guidelines. This expresses the importance of early diagnosis in these subjects to

aid and prevent associated cardiovascular diseases.

Justification

An overall worldwide increase in prevalence of PAD has been observed in the last few
years creating a general concern because of the associated risk with other cardiovascular
disease and mortality. PAD can be asymptomatic in most cases and present with atypical
symptoms as seen in women, delaying its diagnosis. We also know due to its
atherosclerotic nature; its prevalence increases with age and varies with demographic
region. Being aware of the prevalence of PAD in your region can be an important tool to
help develop preventative strategies and provide an early and perhaps more effective

diagnosis and treatment.

Hypothesis and Objective

We hypothesize that the prevalence of PAD will be higher than shown in other studies in
our region because these studies tend to include younger age groups who consequently
have fewer risk factors. We believe these studies might not reflect our current reality in

Barcelona Nord due to our population base, being of a higher age.

Our primary objective: is to determine the overall prevalence of PAD in 65-year-olds in

our area of treatment, Barcelona Nord.
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Secondary objectives: are to determine the difference in prevalence’s in males and females
as well as to identify their associated risk factor and assess their cardiovascular risk in the

next 10 years.

Study Design

A single center, population based, cross sectional in which we analysed all asymptomatic
men and women of 65 years in age in our area of treatment, Barcelona Nord. We evaluated
common cardiovascular risk factors, performed a physical exam evaluating distal pulses
and in all participants an ankle brachial index (ABI) was performed. Those ABI< 0.9
mmHg were considered to have peripheral arterial disease.

All participants whom an ABI could not be performed due to skin ulcers or limb

amputations were excluded.

Results

A total of 2.808 subjects were 65 years old during the time of recruitment, 1.174 subjects
were finally included, 59.2% male and 40.8% females. The prevalence for PAD in
Barcelona Nord in individuals of 65 years was 6.2% (95% CI: 4.8-7.6%), male 7.9% (95%
Cl: 5.9-9.9%) and female 3.8% (95% CI: 2.1-5.5%). Male subjects who were smokers and
diabetic were more likely to have PAD (p = 0.017) and female subjects who were smokers

and had hypertension (p = 0.026).

Conclusion

Overall prevalence of PAD in our region was relatively lower than the prevalence in other
parts of Europe and concurred with prevalence’s estimated in other Catalunya regions. We
found that in our population base study, hypertensive smoking women and diabetic
smoking men had a strong association for developing PAD. These results shift our focus in
these subgroups of individuals, knowing that in these cases perhaps ABI screening
programs and secondary preventive measures could have an important role in diagnosing

and preventing this pathology in our area of treatment.
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Resumen

Introduccién

La enfermedad arterial periférica (EAP) es la manifestacion del ateroesclerosis en las
extremidades inferiores. Esta produce el estrechamiento de las arterias que lleva a la
disminucion del flujo sanguineo a las extremidades. Es la tercera manifestacion mas
comun de patologia cardiovascular y un importante predictor de eventos cardio y

cerebrovascular.

Se estima que despues de 5 afios, 20% de los pacientes con EAP tiene enfermedad

coronaria asociado y /o eventos cerebrovasculares, con una mortalidad entre el 10 -15%.

La prevalencia global de EAP ha aumentado 17% desde 2010 a 2015, estimando un total
de 237 millones de casos mundial. En Norte Ameérica se ha visto que 1 de cada 5 sujetos
padeceran de EAP a partir de los 65 afios, sugiriendo programas de screening a partir de

esta edad.
Justificacion.

Un aumento global en a la prevalencia de EAP se ha observados en los ultimos afios,
causando una preocupacion general debido a su asociacion con otras enfermedades
cardiovasculares. EAP puede ser asintomatico en la mayoria de los casos o presentarse con
sintomas atipicos, como se observa en las mujeres, demorando asi su diagnéstico. También
sabemos que debido a su naturaleza ateroesclerotica, que su prevalencia aumenta con la

edad y varia con cada region demografica.

Conociendo la prevalencia de EAP de su region demogréafica es importante para el
desarrollo de estrategias preventivas secundarias ademas de ofrecer un diagnostico y

tratamiento precoz y efectivo.
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Hipotesis y objetivo

Nuestra hipotesis es que la prevalencia de EAP en nuestra region sera mas alta de las
demostrada en la demas literatura de nuestra area, ya que la mayoria de los estudios en
nuestra zona incluye sujetos mas jovenes y por ende con menos factores de riesgo.
Pensamos que estos estudios no reflejan nuestra realidad en Barcelona Nord debido a

nuestra afiosa poblacion.

Nuestro objetivo Primario: es determinar la prevalencia global de EAP en sujetos
asintomaticas de 65 afios en Barcelona Nord.

Nuestros objetivos secundarios: Son determinar la diferencia en prevalencia en hombres y
mujeres, identificar factores de riesgos asociados y determinar su riesgo cardiovascular en

los préximos 10 afios.

Disefio del estudio

Unicéntrico poblacional, transversal en el que se analiza todos los hombres y mujeres
asintomaticas de 65 afios de edad en nuestra poblacion a tratar, Barcelona Nord.
Evaluamos factores de riesgos comunes, se realizé un examen fisico evaluando la
presencia de pulsos distales y en todo los participantes se realizé un indice tobillo brazo

(ITB). ITB < 0.9 mmHg fueron considerados patologicos.

Todos los participantes a los que no se puede realizar ITB debido a lesiones extensas o

amputaciones mayores fueron excluidos.
Resultados.

Total, de 2.808 sujetos tenian 65 afios durante el tiempo del estudio. Se incluyeron
finalmente 1.174 sujetos, 59.2% hombres y 40.8% mujeres. La prevalencia de EAP in
Barcelona Nord en sujetos de 65 afios fue 6.2% (95% CI: 4.8-7.6%), hombres 7.9% (95%
Cl: 5.9-9.9%) en mujeres 3.8% (95% CI: 2.1-5.5%).

Los hombres fumadores y diabéticos tenian mayor asociacién con EAP (p =0.017) y las

mujeres fumadoras e hipertensas (p = 0.026).
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Conclusién

En general la prevalencia de EAP en nuestra area eran relativamente menor que la
prevalencia en otras partes de Europa y nuestro resultado son parecidos al estudio de
prevalencia EAP en Catalunya. Encontramos que en nuestra poblacion las mujeres
fumadoras hipertensas y los hombres fumadores diabéticos tenian una asociacion fuerte
con el desarrollo de PAD. Estos resultados cambian nuestro enfoque a estos subgrupos de
individuos, sabiendo que en esto casos se beneficiarian de programas de screening y

prevencion secundaria.
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1.Introduction
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1.1. Definition of PAD

PAD is defined as the narrowing of blood vessels in the lower extremities, restricting blood
flow to this area (1). Atherosclerosis is the underlying cause in 95% of the cases and 5% of
the cases, other ethiologies can be observed such as: vasculitis, lower limb aneurysms,
popliteal entrapment, cystic adventitial disease, hereditary conditions, trauma and/or

undiagnosed past embolism or local thrombosis (2).

PAD is one of the leading causes of cardiovascular disease, third only to coronary artery
disease and stroke. It is also an important predictor of cardiovascular risk morbidity and
mortality (3). These subjects are seen to have a three to six fold increase risk of
cardiovascular mortality compared to those male and females without PAD (4). About 20%
of patients with PAD have associated coronary heart disease or cerebrovascular events
after 5 years as well as mortality rates between 10-15% (5). Despite universal efforts to
diagnose, treat and prevent this pathology a significant increase in prevalence has been

seen worldwide (2).

1.2. Epidemiology

Prevalence of PAD was estimated at 237 million cases globally by the Global Peripheral
Artery Disease study, showing a 17 % increase worldwide of PAD from 2010-2015(6).
Due to our aging population, a continued increase in prevalence is expected especially in
low- and middle-income countries.The American Heart Association (AHA) estimates that
approximately more than 12 million North Americans have PAD (7). This number is
significantly higher in Europe, with some studies suggesting a total of 40 million
Europeans out of 750 million suffer with PAD (8,9). Prevalence varies considerable with
demographic region, age, race/ethnicity, gender as well as with socioeconomic
background. This is important when considering the burden of this disease in our

healthcare system.
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1.3. Risk factors

Associated risk factor for PAD are the same as the traditional cardiovascular risk’s factors,
such as; smoking, hyperlipidaemia, hypertension, diabetes mellitus and chronic kidney
disease. The presence of three or more of these risk factors confers a 10-fold increase in
risk for PAD (10). Crique et al, showed the strongest predictor for PAD in those 65 years
and younger was smoking and diabetes (11). Therefore, one of the fundamental pillars in
preventing PAD is the treatment and control of these risk factors as well as being able to
identify individuals who are at a higher risk, this way allowing for the implement of
preventative measures not only from the vascular surgeons but starting from the primary

care facilities.

1.3.1. Tobacco

Smoking is the leading risk factor for PAD. Cardiovascular mortality in PAD smokers is
almost doubled compared to PAD non-smokers (12). It is associated with progression of
the disease and a higher risk for amputation (13). It is one of the few preventable risks
factor that is entirely dependent on the patient, yet one of the most difficult to control. In
Catalunya the prevalence of smoking was 24.1% in 2022 according to the statistical
institute of Catalunya. According to SIDIAP (Sistema de Informacion para el Desarrollo
de la Investigacion en Atencion Primaria) and CMBD (Conjunto Minimo Basico de Datos
de las Altas Hospitalarias) database, 58% of individuals with PAD in Catalunya were

smokers or former smokers (14).

Young et al, showed a dose dependent relationship between the amount of smoking
pack/years to PAD, in a retrospective review in 2019 where they evaluated smoking
intensity in all subjects who underwent lower limb revascularization. They observed a 1.48
(95% CI, 1.01-2.16) times increase in risk for major adverse limb events (MALEs) at 1
year in subjects who smoked more than one pack/day compared to those who smoked less
(13).

Not only is smoking associated with a doubled risk for PAD and other cardiovascular
events (15), but smoke cessation is associated with reduction of risk for PAD,
improvement in leg symptoms and in revascularization success as well as a reduction in

amputation rates and overall cardiovascular mortality (16,17).
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Thus, it’s inevitable that smoking is one of the major risk factors that needs to be
controlled in subjects with PAD and in those considered high risk. Counselling should be
encouraged, and pharmacotherapy can be provided in order to help aide our patients.
Educational resources should be easily available to the general population in an attempt to

avoid starting smoking.

1.3.2. Diabetes mellitus

Diabetes Mellitus is another one of the major cardiovascular risk factor for PAD, it also
poses a higher risk for critical limb threatening ischemia CLTI, worst prognosis limb
amputation and high mortality (18). Aside from smoking, diabetes is one of the strongest
risk factors for PAD with 2 - 4 odds ratio (11).With the estimating global prevalence of
Diabetes on the rise, this can impose an important problem (19).

Diabetes is diagnosed with 2 accounts of Haemoglobin Alc (HbAlc) >6.5% or 2 accounts
of fasting glucose level >126mg/dL or an altered oral glucose tolerance test of 200mg/dL
(20). Because Diabetes is not only a risk factor for developing PAD, but it generates a
worse limb prognosis due to more distal artery affectations, this can lead to limited surgical

options and higher risk of major amputations in these individuals.

The pathophysiology behind PAD in diabetes is atherosclerotic, chronic hyperglycaemia
can create a series of inflammatory responses that produce vascular injury and
consequently promote platelet activation and adhesion as well as endothelial dysfunction
due to the increased oxidative stress, all of which leads to atheroma formation and
subsequently PAD (21).

Different in hospital-based studies show that PAD is more prevalent in subjects with
diabetes than in those without, with a 9% prevalence in those without Diabetes and a 55%
prevalence in those with diabetes (22-24).

PAD with diabetes also ranked high for progression of PAD, perioperative complications,
hospital stay and mortality in a German systematic review (25). All of these can generate
an important healthcare cost as well as an emotional and psychological burden in our
subjects. The importance of a multidisciplinary approach in treating these subjects, with
the help of an endocrinologist is essential in order to be able to better control the

catastrophic effects of this disease.
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1.3.3. Hyperlipidaemia

When referring to hyperlipidaemia, we mean total cholesterol levels that include high
density lipoprotein (HDL), low-density lipoprotein (LDL) and triglycerides and how all of
these associates with PAD. High cholesterol levels can cause fatty build up in your
bloodstream adhering to arterial walls leading to narrowing of the blood vessels, making
this another important risk factor for PAD and other cardiovascular diseases such as heart
disease (26). In a logistic regression analysis of the Framingham Heart study a relative risk
of 1.2 for claudication (95% CI 1.1-1.3) was seen for every 40mg/dL increase in total
cholesterol observed in participants (27). Correlation between high total cholesterol and
altered ABI have also been observed in different studies (28). On another hand, an inverse
correlation between HDL and PAD (29) is observed in multiples studies, HDL levels < 35
mg/dL was associated with incident of PAD (OR: 0.7; 95% CI: 0.5-0.8) in the Rotterdam
Study (29).

This inverse correlation is also seen in the Framingham Offspring Study that showed a
10% increase in risk for PAD for every 5mg/dL decrease in HDL (28,30), suggesting a
protective effective over PAD. Further studies have assessed the ratio of total cholesterol
to HDL cholesterol (TC: HDL-C) with PAD, MESA studies concluded that a ratio > 5.0
was associated with an almost 60% increased risk of ABI <0.90 compared to TC: HDL-C

< 5.0 (31), showing these to be a significant risk determinant.

Correlation between LDL levels and PAD are not as clear (32), this is also true for
triglycerides levels and PAD. Although high levels of triglycerides can be associated with
atherosclerotic disease, its direct correlation with incident of PAD is uncertain, although an
association with PAD progression has been noted. Smith | et al, described a 70% greater
risk of ABI decrease with triglyceride level > 195 mg/dL (p = 0.003) (33), and the
Speedwell Study showed higher triglyceride levels in those participants who developed

claudication over the control group (p < 0.01)(34).

Controlling these factors with lipid lowering therapy, is an important branch of treatment

for PAD, in order to better control incidence and progression of this disease.
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1.3.4. Hypertension

Hypertension is a risk factor present in more than half of PAD subjects (35), it is also
added mortality and morbidity in those with PAD, being a concomitant risk factor for other
cardiovascular diseases. About 5 % of hypertensive subjects have intermittent claudication
(36).

Meijer et al evaluated PAD risk factor determinants in 6.450 subjects, finding an odds ratio
for PAD of 1.3 (95% CI: 1.2-1.5) per 10 mmHg systolic pressure (37). Hypertension is a
modifiable risk factor and optimal medical treatment should be evaluated taking into
consideration other associated cardiovascular disease present. The aim target threshold is
<140/85 mmHg and of <130/80 mmHg in those subjects with diabetes or chronic renal
disease (38).

When treating hypertension in PAD we should also be aware of related or coexisting renal-
vascular disease such as renal artery stenosis (RAS), Constantinious et al observed a 4
times greater incidence of renal artery stenosis in subjects with 3 to 4 peripheral artery
affectation (39). Watchell et al, found that 81% of patients with severe peripheral ischemia
with RAS had hypertension. We should suspect RAS in difficult to treat hypertension cases

of subjects with severe peripheral arterial disease.

1.3.5. Chronic kidney disease

Chronic Kidney disease (CKD) is another well-known risk factor for PAD, due to its pro
calcification state, chronic inflammation as well as hypoalbuminemia and albuminuria, all
of which favours arterial disease, making these subgroup of patients most likely to develop
PAD then those with normal kidney function (40). The National Health and Nutrition
Examination Survey (NHANES) showed a 6 fold higher prevalence rate of PAD in those
subjects with CKD described as creatinine clearance of <60 mL/min/1.73m?compared to

those with creatinine clearance of >60 mL/min/1.73m? (41).

Keatiyoat et al, analysed kidney function and PAD within the data obtained in the ARIC
study, with a mean follow up of 13.1 years, they found incidence rates of PAD to be 8.6 in
CKD groups compared to 4.7 in those with normal kidney function. When adjusted with age,
race and gender, a relative risk for PAD was 1.82 (95% CI: 1.34 to 2.47) in those with CKD
compared to 1.04 (95% CI: 0.91 to 1.18) in those without (42).
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PAD risk increases as glomerular filtrate rate (GFR) decreases, with an impaired kidney
function, different metabolic changes occur (43). Albuminuria is one of the main
associations described between CKD with PAD, its known as a marker for endothelial
dysfunction as well as medial arterial calcification, causing stiffening of the arterial wall
which does not only favour development of PAD but also can impair ABI results, causing a
false normal result in these subjects, delaying PAD diagnosis.(44) (45)

The delay in diagnosis and worst outcomes in surgical revascularization of these subjects,

especially those in dialysis, lead to higher risk of amputation as well as overall mortality.

1.3.6. Hyperhomocysteinemia

Elevated homocysteine is considered pro thrombotic in concentrations > 15 umol/L. Rong
et al, observed in their study that patients with PAD had higher total homocysteine than the
control subjects (20.4+£11.5 vs 17.248.7) and a 3% higher risk of PAD associated with a
Iumol/L increase in total serum homocysteine. In the same study hyperhomocystenemia was
considered an independent risk factor for PAD. Although an association between
hyperhomocystenemia and PAD is observed in some studies, the mechanism behind it is still

not well understood and its actual role as risk factor remains controversial.

All risk factors exposed above have a unique individual risk for developing PAD as well as
associated morbidly and mortality in these subjects. Knowing that subjects with PAD don’t
usually have just one risk factors but most likely have at least two risk factors, emphasize
the importance and the burden of impact of PAD on the population. Especially since the
association with other cardiovascular diseases is also prevalent in these subjects leading to
high morbid-mortality rates. It is of uttermost importance to be able to adequately treat these

modifiable risk factors in order to prevent possible catastrophic events in these subjects

1.4, Symptoms

PAD can vary in symptoms. Some subjects are asymptomatic, and the disease can go by
undiagnosed in the early stages. Others have symptoms that can be acute o chronic and
vary with the progression of the disease or with complication of the atherosclerotic
plaque(77,78). Symptoms for PAD all derive from the restricted blood flow to the lower
extremities. Intermittent claudication is the usual initial symptom and is defined by

35
Gabriela Gongalves Martins Thesis



Peripheral Arterial Disease Prevalence and Associated Risk Factors in The Mediterranean Population

exercise induced pain relieved by rest (2) in the lower extremities. Described as dull, calf
discomfort or fatigue (46). In 70-80% of patient's claudication remains stable and about

<20% are seen to worsen (47).

As the disease progresses, symptoms can become worse, with critical limb ischemia (CLI)
known as rest /nocturnal pain and skin ischemic lesions (46). Table 1 shows symptom

classification of PAD according to Fontaine Classification.

Table 1: Fontaine classification

Grade Symptoms

Stage | Asymptomatic, incomplete blood vessel obstruction

Stage Il | Mild claudication pain in limb

Stage A | Claudication at a distance >200 m

Stage IIB | Claudication at a distance <200 m

Stage Il | Rest pain, mostly in the feet

Stage IV | Necrosis and/or gangrene of the limb

1.5. Clinical diagnosis

1.5.1. Patient history
Patient history is the first step in diagnosing any pathology and it is just as important when

accessing for PAD. When evaluating patients history it is important to note past medical
history ( family history of PAD) as well as current risk factors such as smoking, diabetes,
among others. Just with this information we can be more aware of potencial at risk subjects
for PAD and potential asymptomatic subgroups that could benefit from screening test with
ABI. AHA/ACC evaluated potential high risk subjects for PAD and recommend screening
in the following subjects (48):

-Age >65 years old
-Age 50-64 years old, with risk factors for atherosclerosis or family history of PAD

-Age <50 years, with diabetes mellitus and 1 additional risk factor for Atherosclerosis
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-Individuals with known atherosclerotic disease in another vascular bed (coronary, carotid,

subclavian, renal, mesenteric artery stenosis, or abdominal aorta aneurysm AAA)

These are the potential high-risk subjects we should be aware of when suspecting PAD.

1.5.2. Physical examination

When performing a physical examination in PAD patients, start with the subject laying down
in the supine position at rest for a couple of minutes. We should start the exam with the
inspection of the lower extremity: observing color such as pallor or erythema, the presence
of skin lesions, necrosis/gangrene as well as the temperature of the extremity to touch, noting
that these can be subjected to the temperature of the room as well as other underlying

pathologies such as venous abnormalities or rheumatoid entities such as vasculitis.

We should proceed with palpation to detect abnormal lower extremity pulses (femoral,
popliteal, tibial artery pulses, radial, brachial and axillary) as well as abdominal palpation to
exclude pulsating abdominal mass. In the case of absence of any pulses, PAD should be

suspected.

Mobility and sensitivity of the lower extremity should also be assessed. And lastly,
auscultation, listening for any vascular bruits that could suggest an underlying arterial cause
(48). Through a thorough and correct physical examination we are able to know at which

stage a PAD subject is in, thus proceed accordingly.

1.6. Diagnostic tests

1.6.1. Ankle brachial index
The ankle brachial index (ABI), is a well-known and used non-invasive diagnostic test that

helps us screen for PAD as well as classify the stage of symptomatic subjects. It is an
inexpensive simple procedure that is available at the majority of primary care centers. A

high sensitivity rate is reported for detecting >50% stenosis in those with ABI <0.9 (49).

ABI is also known to have a prognostics role, helping identify those subjects at a higher
cardiovascular risk (50) Leng et al, showed a nonlinear inverse correlation between

mortality, cardiac events and ABI values (51).
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ABI is performed in the supine position in a subject at rest for a minimum of 5 min, a
continuous wave Doppler probe and blood pressure cuff is used to measure the systolic
blood pressure of both lower and upper extremities. The cuff is initially placed at the level
of the malleoli and the pressure for the anterior and posterior tibial arteries as well as for
both brachial arteries is taken. ABI is the ratio of highest systolic pressure of the tibial

arteries to the highest brachial artery measurement (52).

A normal ABI is considered an index of 1.0-1.4. Those with index <0.9 is suggestive of

PAD, as shown in the table below.

ABI is strictly dependent on the compressibility of the artery being evaluated and there are
some cases with severe arterial stiffness, generating ABI results >1.4. This is common in
subjects with diabetes mellitus and end stage renal disease. In such cases, interpretation of
these results can be undetermined and further analysis should be conducted in order to rule
out PAD.

Table 2: ABI results and PAD

ABI range Diagnosis
ABI<0.9 Abnormal
ABI1.0-1.4 Normal
ABI >14 Undetermined/Uncompressible

1.6.2. Stradness test
For those subjects with borderline ABI with a high suspicion of PAD, ABI measurements

after exercise can be useful. During exercise peripheral resistance decreases in order to
provide more blood flow to the peripheral musculature, in those subjects with important
atherosclerotic plaque a decrease in blood flow and in pressure can be seen during exercise,

revealing a possible PAD in subjects with otherwise normal or borderline ABI at rest (53).

Overall, ABI as mentioned, is an effective, noninvasive diagnostic tool that can provide us
with important information in our PAD subjects as well as aide as a differential diagnostic
tool in those subjects with other possible causes of intermittent claudication and serve as a

screening test that can help us diagnose PAD in asymptomatic subject.
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1.6.3. Toe pressure and toe brachial index
Toe brachial index is a good alternative in the cases in which ABI results are inconclusive

due to uncompressible distal arteries. Distal arteries of the toes tend to be less affected by
arterial stiffness. The exam is performed after 10min rest, where a mini cuff is placed
around the patient’s great toe and systolic pressure is measured through a Doppler wave,
photoplethysmography or laser Doppler method. A quotient of systolic toe and brachial
pressure is calculated. Index < than 0.7 is considered abnormal (54). Absolute toe pressure
is also measured through this mechanism and an absolute toe pressure < than 30mmHg is
considered abnormal. Various systematic reviews have evaluated the reliability of Toe
brachial index (TBI) in diagnosis PAD (55,56). Tehan et al, found a sensitivity of 81%
(95% CI1 70 — 94) and a specificity of 77% (95% CI 66 — 90) in TBI for detecting stenosis
>50% (57). TBI is noninvasive diagnostic option in the cases where ABI results are

undetermined.

1.6.4. Treadmill testing
Treadmill testing in another diagnostic tool than can give us information on claudication

distance. It’s a test that can provide us with initial information on the patients walking
distance as well as serve as an important tool during follow up controls to evaluate the
patient’s progressions. The test can also be used in conjunction with ABI pre, and post
treadmill as described before.

1.6.5. Pedal acceleration time
Pedal acceleration time (PAT) provides physiological hemodynamic information on pedal

flow with direct duplex imaging of the pedal arteries (58). It is non-invasive test that can be
done with a standard duplex imaging, that is available in almost all vascular labs. With PAT
we can evaluating collateral pathways of the foot and determine flow distribution. Silva et
al, in arecient study, evaluated the correlation between PAT and ABI, suggesting an inverse
correlation among the two. With mean ABI in Fontaine | of 0.94 + 0.17 and mean PAT of
82.0 + 27.4 ms; Fontaine stage Ila 0.69 + 0.21 and 141.3 £ 57.8 ms; Fontaine stage 111 0.43
+ 0.15 and 216 = 33.2 ms; and Fontaine stage IV 0.49 £ 0.17 and 206.7 + 78.1 ms,
respectively(59), showing the use of PAT in helping evaluate the severity in PAD.

PAT is an important tool and should be considered in those patients with uncompressible

arteries and or skin ulcerations where an ABI exam might not be conclusive.
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1.7. Imaging tests

Imaging test is generally solicited when a surgical treatment is being assessed, since most of
PAD diagnosis can be easily done through physical examination and other diagnostic tools
mentioned before. When planning revascularization treatment, a complete leg assessment all

the way down to pedal arches is recommended to provide direct blood flow.

1.7.1. Duplex ultrasound
Duplex ultrasound can provide us with valuable information on arterial disease. Although it

is highly dependent on the operator, now a days most vascular surgeons are trained in
identifying vascular lesions through duplex ultrasound. Its diagnostic accuracy decreases in
below the knee lesions with study showing sensitivity range of 41 — 96% and specificity
range 80 — 99%, respectively. Therefore, additional imaging should be considered in those
where below the knee stenosis/occlusion is suspected. Although ultrasound is a great initial
tool for vascular surgeons, its limitation is in heavily calcified arteries and obese patients,

other diagnostic tools should be considered in those cases (60).

1.7.2. Digital subtraction angiography
Digital subtraction angiography (DSA) used to be the gold Standard for diagnosing PAD.

Questionably replaced by Computed tomography angiography and computed tomography
angiography. DSA not only provides a direct and thorough method for diagnosis PAD it’s
also an important aide in treatment. One of the important down falls of DSA is the radiation
exposure, the entire surgical team should be aware of the dangers of exposure and preventive
measures and strategies should be implemented to protect the entire team as well as the
patient. The use of contrast agents is another downfall of the exam, favouring acute kidney
failures, alternative options such as carbon dioxide can be used and should be contemplated

in those patients at a higher risk for renal failure.

1.7.3. Computer tomography angiography
Computer tomography angiography (CTA) has taken the place of DSA for gold standard

diagnostic tool for PAD. Sensitivity and specificity are shown to be over 90% for detecting
arterial Stenosis (60,61). Although it is a good tool for proximal aortic, femoral, popliteal

lesions, more distal affectation can impose a more challenging diagnosis especially in those
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lesions that are highly calcified and may overestimate the degree of stenosis. We should also
be aware of our patient’s kidney functions since contrast is also used in this study.

1.7.4. Magnetic resonance angiography
Like CTA, magnetic resonance angiography is considered gold standard in diagnosis PAD

with same specificity and sensitivity rates of >90% for detecting stenosis (61). It is an option
to consider in those subjects allergic to iodine contrast and are unable to do have a CTA
performed. Careful should be taken in ferromagnetic implants as well as those patients who

are claustrophobic.

The different specificity and sensitivity rates are shown in the Table 5 among the different

imaging modalities described in ESVS guidelines.

Table 3: Advantages and disadvantages of different imaging modalities in detecting PAD compared to digital
subtraction angiography

Imaging modality Sensitivity  Specificity  Advantages Disadvantages

Duplex US 85% %% LOw Cost, no radiation exposure, non-nvasive nterobserver variability, accuracy affected by patient

US = ultrasound; CTA = computed tomography angiography; MRA = magnetic resonance graphy; DSA = digital

Eur J Vasc Endovasc Sura. 2024 Feb 16:51078-5884(24)00011-X. doi: 10.1016/i.eivs.2024.01.009.

1.7. Treatment

The general goal in treating PAD is not only avoiding the progression of the disease or
adverse limb outcomes but to also prevent and treat associated CV events/diseases. There
are two main lines of treatment in peripheral arterial disease. One is preventative strategies,
aimed at treating modifiable risk factors in order to prevent the development and progression
of PAD as well as concomitant CV events and second, is the treatment of PAD once

established, in order to avoid major adverse limb loss and overall cardiovascular death.
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1.7.1 Preventative treatment

This goal is to prevent the development of PAD or progression of the disease in those at
most risk, by treating the common cardiovascular risk factors, already mentioned before. It
IS important to generate awareness in our society of the prevalence and possible outcomes
of this disease in order to reach those subjects at risk and to be able to provide them with the
necessary tools to aide them. These preventative strategies usually start from a primary care
standpoint, since these are the medical providers that first encounter these patients and are
usually the ones to early detect, diagnose and start medical treatment.

All modifiable risk factors should be treated:

Tobacco

Smoke cessation is the pillar in treating this disease, not only is this the number one risk
factor associated with PAD, but it also can lead to progression and worst outcomes, as

mentioned before. Smoke cessation as also been associated with improved outcomes.

As for pharmacological therapy, Bupropion and Vareniclina are the two approved drugs to
help with smoking cessation. Bupropion is dopamine and norepinephrine re-uptake inhibitor
and Vareniclina is a partial agonist of a-4 and -2 nicotinic acetylcholine receptor, these
drugs used alone or in association with each other or with nicotine patches have shown to be
effective in smoke cessation. Vareniclina being the best in aiding smoke abstinence of up to
three months (62).

Apart from pharmacological therapy and counselling provided for these subjects the
European society stresses the importance of following up with the patients, since most of
them relapse in the first week according to The ACC Expert Consensus on Tobacco
Cessation Treatment (62). Therefore, providing pharmacological treatment, counselling, and

regular follow ups should be the aim in our vascular clinicians.

Exercise

Physical activity is not only important to help with weight loss but is also recommended for
those with PAD. There is lack of substantial evidence as to how much or what type of
physical activity is recommended in asymptomatic PAD, since most studies to this day
include small groups and mixed populations (63,64). Nonetheless, with all the evidence

associating PAD with cardiovascular disease, ESVS recommends with Class IC
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recommendation, 150 — 300 minutes a week of moderate intensity or 75 — 150 minutes a
week of vigorous intensity aerobic physical activity, to reduce all cause and cardiovascular

mortality and cardiovascular morbidity, in subjects with PAD (2,65,66) .

When it comes to symptomatic PAD with intermittent claudication (IC), physical activity
does play an important role in improving walking impairment as shown in multiple different
studies over the years. A standard supervised exercise program can promote vasodilation,
reduce inflammatory markers as well as changes in gastrocnemius muscles this way

improving walking distance in these subjects (67,68).

Supervised exercise therapy (SET) is the common exercise method used, it consists of
intermittent walking exercise performed on a treadmill for a total of 30-60 minutes, three
times a week for 3-6 months (67). A meta-analysis showed that SET was superior for
maximum pain free walking distance compared to no exercise and unsupervised home-based
exercise programs (69). Even though there are many studies comparing different exercise
modalities, SET till this day seems to be the method of choice for improving IC, although
different alternatives should be considered for those subjects who are unable to complete
walking exercises. AHA/ACC provides a summarized exercise modality guidelines for PAD

subjects, shown in Figure below.
Figure A. Exercise Therapy Guidelines for patients with lower extremity PAD

Exercise therapy for peripheral artery disease

Included patients

+ Women and men with symptomatic chronic peripheral artery disease
- Patients undergoing revascularization

Initial exercise training

* Supervised exercise or home-based training programs ]

- Training frequency: at least 3 times per week

- Training modality: intermittent bouts of walking alternating with periods
of rest are the first option. (@

- Claudication pain intensity: Based on strong evidence, patiets should exercise b
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« Exercise intensity: begin with a “leac-in period"” of low-to-moderate intensity
followed by, if tolerated, a graduate progression to vigorous exercise intensity
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Eur J Vasc Endovasc Surg. 2024 Feb 16:51078-5884(24)00011-X. doi: 10.1016/j.ejvs.2024.01.009.
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Overall, an individual supervised exercise program that fits each subject’s personal habits,
ability and capacity should be considered for better adherence to these programs. Perhaps
the future lies in cardiac rehabilitation programs, with some studies reporting improvement
in PAD subjects who concluded such programs (70,71), although further studies are
needed to confirm results. Either way, it is safe to say, that constant physical activity is
beneficial for PAD, for improving claudication on set time, distance, and overall

cardiovascular risk, in metabolic syndrome.

Antidiabetic therapy

Diabetes as mentioned before is one of the main risk factors for PAD other than smoking
having an important effect on progression of plaque atheroma thus leading to worst
outcomes. Not only is diabetes an important risk that should be medically controlled but
preventative treatment should be offered in those subjects with hyperglycaemia and or pre-
diabetes.

Regulating glucose levels can be controlled at these stages with dietary changes, physical
activity, and consequently pharmacological therapy. The common glucose lowering drugs
are metformin, dipeptidyl peptidase 4 (DPP-4) ,glucagon linked transporter 2 inhibitors
(SGLT-2) and glucagon like peptide 1 (GLP-1). Palmer et al, in a meta-analysis performed,
concluded that there was no combination or alone therapy with these drugs that was more
effective in reducing cardiovascular risk or all-cause mortality in type 2 diabetes. They did
however notice lower HbAlc levels with metformin alone (72).

Although accordingly to this meta-analysis there is no one anti diabetic drug that provides
more benefit than the other in type 2 Diabetes, it is to note that, some demonstrate higher
benefits in associated cardiovascular disease. For example, GLP-1 and SGLT-2 drugs
demonstrate renal and cardiovascular benefits and should be considered in those diabetic

subjects with associated CKD and or heart disease (73,74).

Antihypertension therapy

The European Society of Vascular Surgery (ESVS) recommends, with a Class 1 A, blood
pressure of < 120 — 129/80 mmHg in patients < 70 years and < 130 — 139/80 mmHg in
patients > 70 years in those with PAD to reduce MACE (2). Apart from dietary restrictions
and lifestyle changes, antihypertensive are usually needed and recommended to reduce blood
pressure. Standard approach is usually offered by single pill with a dual combination therapy,
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usually consistent of angiotensin converting enzyme inhibitor/ angiotensin receptor blocker
plus dihydropyridine calcium channel blocker (75). In some cases, added diuretic therapy

might be required.

A study trial, showed benefits of Ramipril therapy in reducing risk of myocardial infarction,
stroke, or death from cardiovascular causes in those subjects with symptomatic and
asymptomatic PAD(76), an antihypertensive therapy choice perhaps to be considered in

those subjects at a high risk of CV disease.

Lipid lowering therapy

Lipid lowering agents, should be considered in all subjects with PAD, not only to decrease
levels of cholesterol but to treat underlying concomitant CV diseases. LDL target values
are recommended at < 1.4 mmol/L (55 mg/dL) (77) to reduce MACE and major adverse
limb events (MALE) in symptomatic PAD. Benefits for asymptomatic PAD are
understudied, but lipid lowering agents are also recommended to avoid associated
cardiovascular events. ESVS guidelines recommend high intensity statin treatment in both
subgroups, symptomatic and asymptomatic PAD in order to reduce CV events, limb events
and progression of the disease, with recommendations Class 1A and Class | C subsequently

).

Statins, inhibitors of the hydroxymethylglutaryl-CoA (HMG-CoA) reductase enzyme are the
main pharmacological therapy used in PAD. Studies have demonstrated the benefit of
simvastatin in reducing major vascular events, relative reduction rate of 22% (95% CI: 15 —
29) (78) and the use of simvastatin has also been shown to improve total walking distance
and pain free walking distance with a weighted mean difference (WMD) 152 m; (95%
Cl:32.11 to 271.88) and WMD 89.76 m (95% C1:30.05 to 149.47) in a Cochrane Review
(79). Newer statins, such as, atorvastatin and rosuvastatin, have been shown more effective
in lowering lipid levels and are now becoming the statin of choice in treating PAD subjects,
with recommended doses of 40-80 mg atorvastatin and 20-40 mg Rosuvastatin (80).

Ezetimibe is another lipid lowering therapy that acts inhibiting the absorption of cholesterol
in the intestines. When used with statins, generates in added benefit, especially in those
subgroups of PAD with coronary artery disease (CAD). Christopher et al, in a double blinded
randomized trial with more than 18,000 patients hospitalized for CAD, compared

simvastatin+ezetimibe versus simvastatin alone for overall reduction of cardiac events. A

45
Gabriela Gongalves Martins Thesis



Peripheral Arterial Disease Prevalence and Associated Risk Factors in The Mediterranean Population

32.7% Kaplan-Meier event rate in the simvastatin-ezetimibe group was observed, compared
with 34.7% in the simvastatin alone (HR, 0.936; 95% CI: 0.89 to 0.99; P=0.016) (81).

Overall, high intensity statins is recommended as first line treatment in PAD and in those
subjects who are unable to reduce lipid level despite statin treatment, the addition of
ezetimibe is recommended (2).

Recent studies have been focusing on PCSK9 inhibitors such as evolocumab, alirocumab
and its possible effect on cardiovascular events when added with statins, but further studies
must be performed for clear conclusions (82).

Antithrombotic therapy
Multiple studies have shown the benefit of antiplatelet therapy in PAD in reducing MACE

and it is strongly recommended for all patients with PAD to be on antiplatelet therapy.
Initially studies favoured low dose aspirins, 75-150 mg daily, that proved to be effective and
at a low risk of bleeding(83). Yet in the recent years more studies have been conducted in
reviewing alternatives to aspirin, such as clopidogrel, ticagrelor and vorapaxar. All of these
have shown to reduce MACE although some are associated with elevated bleeding risk, such
as vorapaxar that showed an increased risk for intracranial haemorrhage (84). Despite all of
these showing benefits in preventing MACE, none of them have shown to be superior to
clopidogrel and, in a recent meta-analysis, clopidogrel in monotherapy was found to be the

safest and most effective (85).

Antiplatelet agents also have a role in secondary prevention after surgical treatment, which
will be described further on.

As for systemic anticoagulation in PAD, it is not recommended in asymptomatic PAD. But
more studies are beginning to evaluate low dose of rivaroxaban of 2.5mg, twice a day with
antiplatelet agents, showing initial benefits in preventing MACE (86). The recent VVoyager
Trial, was one of them and evaluated rivaroxaban and aspirin in PAD who had undergone
revascularization, and lower incidence of MALE and MACE was observed in the
rivaroxaban-+aspirin group compared to aspirin as monotherapy (87). Primary efficacy at 3
years were 17.3% in the rivaroxaban groups and 19.9% in the placebo group, (HR, 0.85,
95% CI, 0.76 to 0.96; P=0.009). Although efficacy is higher in rivaroxaban group, so
was the risk of bleeding, with mayor bleeding occurring in 5.94% and 4.06%
respectively; (HR, 1.42; 95% CI, 1.10 to 1.84; P=0.007) (87).
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Once the diagnose of PAD is made (ABI <0.9) and general lifestyle modifications have been
advised; treatment of PAD symptoms is initiated. There are different strategy of treatments,
pharmacological and surgical, that are offered between Fontaine classification | and Il and

Fontaine classification 111-1V or CLI.

1.7.2. Pharmacotherapy

Pharmacotherapy in treating IC is aimed to improve walking capacity and distance. The most
common drugs used are pentoxifylline, cilostazol and naftidrofuril.

Pentoxifylline is xanthine derivative and acts by reducing blood viscosity through different
mechanisms. This improves blood flow to muscle helping with IC. Although it is still widely
used, it seems to be the least effective of the three, shown in different comparison studies. A
2015 Cochrane review concluded there was no high quality dated to confirm the effects of

pentoxifylline in IC (88). Similar conclusions were affirmed in a more recent review (89).

Cilostazol is a phosphodiesterase inhibitor with antiplatelet and vasodilator properties. It
has been shown to be effective in IC by improving walking distance but common side

effects such as headaches are to be advised when taking this medication (90).

Naftidrofuril serotonin 5-HT2 receptor antagonist. It is shown to be the most effective drug
on maximum pain free walking distance when compared to cilostazol and pentoxifylline in
systematic review by Stevens et al (91). Recommended dosage is of 300 to 600mg/day
(92).

In summary, guidelines recommend nafdtidrofuryl or cilostazol to improve IC symptoms,
in the case that improvement is not observed, treatment should be stopped after three to six
months (2).

1.7.3. Surgical treatment

Surgical treatment in intermittent claudication

Invasive surgical treatment in PAD are usually reserved for CLTI or certain cases of
disabling limited IC and after exhausting other medical treatment options. The aim of
vascular surgical intervention is limb salvage and the best surgical option can vary
depending on the type and location of lesion (TASC) and the patient’s individual
characteristics.
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Surgical treatment in chronic ischemia Fontaine I1, should only be considered after
exhausting all other medical treatment options and should be carefully evaluated. ESVS
guidelines provides us with a list of principal factors that should be carefully evaluated
before deciding on surgical intervention, these factors include general diagnosis and patient
education on their disease, to risk factor assessment and treatment, as well as expected
surgical benefits, general surgical risk and possible long term complications , among others

)
Surgical treatment in critical limb threatening ischemia

Surgical revascularization should be considered in all patients with critical limb threatening
ischemia (CLTI) in an attempt to provide direct blood flow to the foot, targeting angiosomes
if possible. CLTI is classified as Fontaine classification I1l and IV and are at a higher risk
for limb loss, hence the importance of evaluating revascularization. The WIFI classification
has been proposed to help stratify patients with rest pain and lesion in order to help assess

risk of amputation(93).

The “Bypass versus Angioplasty in Severe Ischemia of the Leg (BASIL 1)” trial. Initially,
showed no difference in terms of amputation free survival between endovascular versus
bypass at 2 years, but a higher survival and amputation free rate was seen at 5 years in the
bypass group (94). BASIL 2 trial favoured endovascular treatment in infra popliteal lesions,

which showed higher amputation free rates compared to open surgery (95).

The “Best Endovascular versus Best Surgical Therapy for Patients with Critical Limb
Ischemia” (BEST-CLI), a more recent multicenter prospective trial, showed better results in
the surgical group than “endovascular first”™ approach when suitable anatomy was present,
with a higher MALE events or all-cause mortality seen in endovascular group, 57.4%,
versus 42.6% in surgical group (P < 0.001). Fewer re intervention rates, fewer medical
events related to CLTI and fewer above the ankle amputations were also observed in the
surgical group, (65%, 32%, and 27%) (96).

With all the different treatment options and data available, there is still no “one fits all”
treatment for CLT]I patients. Treatment options can depend on many factors, such as suitable
anatomy, patient’s characteristics, surgeon skill, hospital resources and many more. VVarious
approaches can be available for each case and the decision on how to treat personalized to

each patient.
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2. Justification
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An important increase in PAD prevalence has been observed over the years, with 237 million
cases worldwide in 2015 and over 17 million of them are asymptomatic (2,5). Higher
morbid-mortality rates are seen in PAD subjects due to its correlation with associated
cardiovascular disease, with 40 % of those with PAD dying from coronary artery disease

and up to 20% of cerebrovascular disease (3).

In Europe, prevalence’s of up to 18% have been seen in age groups as young as 45 years old
(3). However, in Spain, relatively lower prevalence’s have been described, the ESTIME
study, estimated prevalence of PAD to be 8.03% and in Barcelona, Alzamora et al, showed

a prevalence of 7.6% in those subjects 49 years and older (97,98).

Prevalence of PAD can be influenced by many factors as shown before and even

underdiagnosed in some cases, it can also vary significantly in age and demographic region.

Due to the nature of presentation of this disease and its important correlation with other
cardiovascular diseases, an early diagnosis and prompt treatment is important for preventing
associated cardiovascular morbid mortality.

AHA ACC guidelines states that North Americans at 65 years in age have a 1 in 5 chance of

developing PAD and consider recommend screening with ABI in this age group (99).

We believe it’s important to know the prevalence of PAD as well as its associated risk factors
in our area of treatment in order to identify those groups at a higher risk, this way being able
to provide effective treatment plans as well as screening programs and secondary
preventative strategies that are focused on these subgroups. Identifying these subjects, is the

first step in controlling the progression of this disease and its associated morbid mortality.

To our knowledge, most studies of prevalence of PAD in our region were inclusive of

younger age groups and perhaps underestimate our current reality
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3. Hypothesis
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We hypothesized that the prevalence of PAD in our area of treatment will be higher than the
estimated prevalence in the Catalunya region, due to the older age population base in our
region of treatment. We believe since most Catalunya studies include younger age groups,
thus fewer risk factors, it might have underdiagnosed our population’s prevalence of PAD

and this study might not reflect our current reality, in Barcelona Nord.
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4. Objective
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Objective:

4.1. Main objective:

- Identify the overall prevalence of PAD in asymptomatic males and females of 65 years old

in age, in Barcelona Nord.

4.2. Secondary objectives:

-ldentify associated risk factors in male and female subjects in our region of treatment,
Barcelona Nord.

-Determine difference of prevalence PAD in females and males subjects of Barcelona Nord.

-Determine the risk of cardiovascular event in 10 years with REGICOR in Barcelona Nord.
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5. Method and
material
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Method and material

Study design:

This thesis is based on a single — center, population — based, cross — sectional study that
was part of a larger pilot screening program, also evaluating abdominal aortic
aneurysm(100).

Patient selection:

This study was performed in our hospitals designated area of treatment, health- integrated

area (AIS) Barcelona Nord, with a population base of 400,000 inhabitants.

Inclusion criteria

We included all asymptomatic, noninstitutionalized males and females of 65 years in age,
who were healthcare cardholders during the time of recruitment and resided for a minimum

of 6 months in the designated area.

Inhabitants contact information were previously authorized and obtained through our
public health census registry and those eligible, were sent invitation letters to participate in
our study. Incase no response was received with the first letter; a second letter was sent
again at 1 month. Those who agreed to participate were scheduled an appointment at our
center’s outpatient VVascular lab, with one of our five trained vascular surgeon residents.
Attendance was confirmed 48 hours before scheduled appointment, and in the case of a
cancelation, three more attempts were made before excluding the subject. At our outpatient
Vascular lab, a full vascular interview was conducted, and vascular physical exam was

performed as well as an ABI. Description of initial inclusion is described in Figure B.
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Exclusion criteria

We excluded those subjects who had an incorrect postal address, terminal disease or were
deceased, as well as those who did not respond to the invitation letters after both tries.
Those who did not wish to participate were also excluded and those who an ABI exam

could not be performed due to major amputation or extensive skin ulcerations.

Figure B: Flowchart of inclusion criteria

TARGET POPULATION= 400.000

Northern Barcelona

INCLUSION CRITERIA
CLUSIONC Wrong postal data=72

(65 years old)= 2.808 { Non -Eligible ] Life threatening disease =6
Death=7

[ Eligible= 2.723 ]

No response after 2 invitations letters =1.457
[EXCLUDEDz 1.549 (56.9%)] Declined to participate =86

Missed 3 scheduled appointments=5

Other reasons=1

[ Participants= 1-174 (43.1%)]

Gongalves-Martins G, Gil-Sala D, Tello-Diaz C, Tenezaca-Sari X, Marrero C, Puig T, Gayarre R, Fité J, Bellmunt-Montoya S. Prevalence of Peripheral
Avrterial Disease and Associated Vascular Risk Factors in 65-Years-Old People of Northern Barcelona. J Clin Med. 2021 Sep 28;10(19):4467. doi:
10.3390/jcm10194467. PMID: 34640483; PMCID: PMC8509737.
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Vascular lab evaluation

Upon arrival at our vascular lab outpatient setting, a signed consent formed was provided
and signed by each participant before proceeding. Afterwards, a complete history was taken
evaluating the following risk factors:

-Cigarette smoking: active, former (> 1 year without smoking) or non-smoker.

-Hypertension: considered those with systolic blood pressure >140/90mmHg or those with

antihypertensive medication.

-Hyperlipidaemia: considered with the presence of at least one of the following, total blood

cholesterol >200mg/dL, LDL cholesterol >100mg/dL, and/or triglycerides levels

>150mg/dL or those subjects with lipid lowering agents.
-Diabetes: diagnosed and/or with anti-hyperglycaemic treatment.

-History of cerebrovascular disease (stroke or transient ischemic cerebral accident).

-History of cardiac ischemia (coronary artery disease or previous myocardial infarction).

-Chronic renal disease: (Glomerular filtration rate<60mL/min).

-History of any aortic aneurysmatic disease.

After complete history was taken, anthropometric measurements were also noted, such as
subject’s height (m), weight (kg), waist circumference (cm) and body mass index (BMI). A
REGICOR (Girona Heart Registry)(101) score was calculated in these subjects. REGICOR
is a computer-generated score obtained through a serious of data info, such as age, sex,
history of smoking, presence of diabetes, blood pressure, total cholesterol and HDL levels,
this generates a score that assess the risk of presenting a cardiovascular event in the following
10 years (101,102). The results are as follows; scores <5%: low risk, 5-9% moderate risk,
and scores >10% are considered at a high risk. A REGICOR score was determined for each

individual discarding those who already had presented with a cardiovascular event.
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Physical exam

A complete vascular physical exam was performed in each participant where the presence
of distal pulses was palpated. The presence of at least one distal tibial artery pulse per limb
was considered adequate. Furthermore, and ABI exam was performed in a standard fashion

in all participants.
ABI exam

An ankle brachial index was performed in all participants after a 5 min rest in the supine
position. An arterial pressure cuff was places above the malleoli and the systolic blood
pressure was measured at the level of anterior and posterior tibial arteries as well as at the
level of both brachial arteries with a continuous wave Doppler probe (Flowsoft 7 angiolab
Spread Doppler Systeme,Kehl,Germany). The ratio between the systolic pressure of the
tibial arteries and highest brachial systolic pressure was calculated and recorded for both
extremities. ABI of <0.9 in one or both lower extremities were considered pathological and

an indication of PAD. ABI > 1.4 were registered for future studies.

After each assessment a signed report was given to each participant with their ABI results,
those ABI considered pathological were also given recommendations for treating modifiable
risk factors as well as an indication for follow up with their primary care center. In those
subjects who presented with critical limb ischemia considered as, rest pain or ischemic

lesions were immediately sent to vascular emergency room for evaluation.
Statistical analysis

Statistical analysis was performed through IBM SPSS Statistics for Windows, version 22.0
(IBM Corp., Armonk, NY, USA).

A descriptive analysis was performed and a prevalence of PAD with 95% confidence interval
was obtained. Pearsons chi-square test or Fisher s exact test was used to analyse
dichotomous variables. For those risk factors who were significant in the bivariate analysis,
a logistic regression model was used to obtain independent associated risk factors for PAD.
Interaction effect was also evaluated among these risk factors. And statistically significant

results were considered in those values of p <0.05.
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6. Results
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Results

A total of 2.808 subjects were 65 years old during the time of the recruitment and were
invited. A total of 1.174 individuals were finally included, mostly males, 695 (59.2%) male
and 479 (40.8%) females. Higher participation rates were seen in females (46.7%) compared
to males (40.9%) with a total participation rate of 43.1%. Flow chart of initial selection can

be seen in Figure C.

Figure C: Flowchart of participation inclusion

Total Participants =1.174

1 |
MALE FEMALE

695 479
Attendance 59.2% Attendance 40.8%
Normal ABI = 269 (90.5%) Normal ABI = 456 (95.2%)
ABI >1.4=11 (1,6%) ABI >1.4 =5 (1,0%)
ABI<0.9=55 (7.9%) ABI<0.9=18 (3.6%)

Goncalves-Martins G, Gil-Sala D, Tello-Diaz C, Tenezaca-Sari X, Marrero C, Puig T, Gayarre R, Fité J, Bellmunt-Montoya S. Prevalence
of Peripheral Arterial Disease and Associated VVascular Risk Factors in 65-Years-Old People of Northern Barcelona. J Clin Med. 2021 Sep
28;10(19):4467. doi: 10.3390/jcm10194467. PMID: 34640483; PMCID: PMC8509737.

In our study, fewer women were smokers (p<0.001), and our male participants had more
risk factors, presenting with higher percentages of diabetes (p<0.001), high blood pressure
(p<0.0001), cardiac ischemia (p<0.001) and chronic renal disease (p=0.001). The major
clinical manifestation was of Fontaine | classification, (n = 53, 72.6%), 20.5% IIA (n =

15), 5.5% IIB (n = 4) and 1.4% (n = 1). Characteristics of all participants can be seen in

Table 4.
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Table 4 Means and proportions of selected characteristics in the screened population separated by sex.

TOTAL

MALE

FEMALE

(n=1174)

(n=695)

(n=479)

CARDIOVASCULAR RISK FACTORS% (N)

Non-Smokers 2 48.6% 35.0% 68.3%
ON-SMOKETS (570) (243) (327)
Acti K 14.8% 71.8% 10.4%
ctive smoker (174) (124) (50)

F K 36.6% 47.2% 21.3%
ormer smoker (430) (328) (102)

) . 3.0% 2.3% 4%
Relative’s history of AAA (35) * (16) (19) *
First D 74.3% 87.5% 63.2%
Second Dearee 14.3% 12.5% 15.8%

J (5) 2) (3)

. . 17.7% 23.2% 9.8%
Diabetes Mellitus 2 (208) (161) 47)
Dvslinid . 46.3% 45.9% 47%

yslipidaemia (544) (319) (225)
H tension 2 47.8% 52.9% 40.3%

ypertension (561) (368) (193)

_ _ 4.1% 5.8% 1.7%
Chronic Renal Disease * (48) (40) (8)
CARDIOVASCULAR EVENTS % (N)
0 0, 0
Cardiac Ischemia 2 ((3721;)/0 ?62)/0 (17‘? &
Cerebrovascular events 4.3% 4,9% 3.3%
(50) (34) (16)
0, 0, 0,
Intermittent claudication ?42)/0 ?351)/0 ?13)/0
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ANTHROPROMETIC MEASUREMENTS % (N)

Waist circumference (cm) ®  [99.5 102.4 (10.9)  95.3(12.3)
(SD) (12)
Mean BMI (kg/m?) (SD) 27.7 (4.3) 27.8 (3.8) 27.6 (4.9)
Normal weight 2 28.3 % 24.2% 34.2%
(BMI 18.5-24.9) (332) (168) (164)
Overweight 46.3% 51.4% 38.8%
(BMI 25-30) (543) (357) (186)

. 25.5% 24.5% 26.9%
Obesity (BMI >30) (299) (170) (129)

* 4 of these, unknown degree ? P value <0.001. Pearson’s Chi Square °P value <0.001 Student’s T Test Percentage (n). Mean
and standard deviation

The overall prevalence of PAD in 65-year-old of Barcelona Nord, was 6.2% (95% CI: 4.8-
7.6%), 7.9% (95% CI: 5.9-9.9%) in males and 3.8% (95% CI: 2.1-5.5%) in females.
Difference in prevalence in male and female was statistically significant (p=0.006), with
male subjects presenting a higher risk for PAD, with an OR of 2.2 (95% CI:1.3-3.8).

There was a total of 18 ABI >1.4 and two of them had ABI <0.9 in the contralateral leg, of
the remaining 16 (ABI >1.4), 6 had diabetes and none had chronic renal disease, all but one

had a palpable distal pulse, and all were asymptomatic.

Diabetic male subjects (p=0.017), were more likely to have PAD along with hypertensive
female participants (p=0.026). Table 5: shows risk factors presented in PAD and non-PAD
separated by gender.
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Table 5: Relationship between PAD and Non-Pad risk factors separated by gender. Logistic regression model
with OR and CI 95% of the potential variables associated with PAD

Male Female
Non-PAD PAD Total OR *(95% 2 Non-PAD PAD Total OR (95% a
(n = 640) (n = 55) (n = 695) CL:**) P (n = 461) (n=18) (n = 479) CL:*¥) d
] 237 6 243 320 7 327
Non-smoker (37.0%) (10.9%) (35.0%) 1 <0001 o5 40r (38.9%) (68.3%) 1 0.02
299 29 328 % 6 102 29
Former smoker (46.7%) (52.7%) (@720  OE(E940) 0003 o0 (33.3%) (21.3%) (09-8.7) 0.065
" 104 20 124 76 45 5 50 51
Active smoker (16.3%) (36.4%) (17.8%) (3.0-19.5) <0.001 (9.8%) (27.8%) (10.4%) (1.5-16.7) 0.007
Cardiovascular risk factors n (%)
) 141 20 161 2.0 43 4 47 28
Diabetes (22.0%) (36.4%) (23.2%) (11-36) 0.017 (9.3%) (22.2%) (9.8%) (0.9-8.8) 0.083
o 293 2 319 11 215 10 225 14
Dyslipidemia (45.8%) (47.3%) (45.9%) ©.6-18) 0831 e 6w (55.6%) (47.0%) 0.637) 0459
) 340 28 368 09 181 12 193 31
Hypertension (53.1%) (50.9%) (52.9%) ©5-16) 0752 (393 (66.7%) (40.3%) (L1-8.4) 0.026
Chronic Renal 37 3 40 09 0920 8 0 8 0 09
Disease (5.8%) (5.5%) (5.8%) 03-32) : (1.7%) (0%) (1.7%) :
. ) 59 9 68 19 6 1 7 45
Cardiac Ischemia (9.2%) (16.4%) (9.8%) (0.9-4.1) 0.092 (1.3%) (5.6%) (1.5%) (0.5-39.1) 0177
Cerebrovascular 31 3 34 11 0.840 16 0 16 0 09
Events (4.8%) (5.5%) (4.9%) 0.3-38) : (3.5%) (0%) (3.3%) :
Anthropometric measurements mean (SD)
Waist Circumference 102.4 103.6 1025 1.01 0410 95.1 102.4 95.3 1.05 0018
(cm) (SD11.0) (SD9.4)  (SD10.9) (0.99-1.04) : (SD12.1) (SD15.9) (5D 12.3) (1.01-1.09) :

Data are expressed as n (%) or mean (standard deviation); * OR: odds ratio; ** CI: confidence interval; * Wald test's p-values of
logistic regression.

In the logistic regression model an independent association for PAD was seen in male
smokers, with an OR of 7.2 (95% CI:2.8-18.6) in active smokers,3.5 (95% CI:1.4-8-7) in

former smokers, compared to non —smokers.

An association with diabetes and PAD was also seen in our male participants, OR of 1.8
(95% CI: 1.0-3.3).

In our female participants, there was also a relation with PAD and smoking: (>OR of 5.2
(95% CI:1.6-17.3) in active smokers, 3.1 (95% CI:1.0-9.6) in ex-smokers, compared to non-
smokers. And PAD was also seen in higher in hypertensive female participants OR of 3.3
(95% CI:1.2-9.0). No mediation effect was observed with gender and no interaction effect
was observed among the variables. Table 6: shows the logistic regression analysis of PAD

risk.
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Table 6. Logistic regression risk of PAD.

Male Female

Variables OR (95% CI) Variables OR (95%Cl)
Non smokers 1 Non smokers 1

Former Smokers 3.5(1.4-8.7) Former Smokers 3.1 (1.0-9.6)
Active Smokers 7.2 (2.8-18.6) Active Smokers 5.2 (1.6-17.3)
Diabetes 1.8 (1.0-3.3) High blood pressure 3.3 (1.2-9.0)

“Cl: Confidence interval. OR: Odds Ratio

In regard to REGICOR score, 157 participants had already presented with cardiovascular
event and were discarded and 4 were eliminated due to missing data, therefore a total of
1.013 participants were evaluated for their REGICOR score. A 51.4% (n = 500) were at
low risk, 40.4% (n = 393) were at a moderate risk and 8.1% (n = 79) were at a high-risk for
developing a cardiovascular event in the next 10 years. Male subjects presented with
higher REGICOR score (p<0.001) than our female participants.
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Finally, our studies total participation rate was due to a less than 50% participation rate, we
decided to further analyze our data risk factors with those obtained from the Official health
department database-2018 Catalan Health Survey "EnQuest Catalunya de Salut 2018~
(ESCA) ages 65-74 years old and primary care centers located in our region of treatment,
Barcelona Nord. In table 7, risk factors from our study and those from ESCA database and
from primary care centers can be seen. Similar risk factors were seen among all three data

bases demonstrating how our sample was representative of Barcelona Nord population at

65years.

Our article with our explained findings can be found in the Annex section.

Table 7. Characteristics of our study participants and participants of Catalunya health survey 2018 (ESCA)
and Primary care centres of our region of study separated by sex.

Owr Study Participants ESCA 2018 Primary Care Centers
(65 Years Old) (65-74 Years Old) (65 Years Old)
Male Female Total Male Female Total Male Female Total
(n = 695) (n = 479) (n=1174) (r = 206) (n =224) (n = 430) (n = 1653) (n = 1994) (n = 3647)
Active 17.8% 10.4% 14.8% 18.0% 8.0% 12.8% 20.8% 13.4% 16.8%
smoker (15.0-20.7) (7.7-13.2) (12.8-16.9) (12.7-23.2) (4.5-11.6) (4.5-11.6) (18.8-22.7) (11.9-14.9) (15.5-17.9)
Diabetes 23.2% 9.8% 17.7% 27.2% 20.1%* 23.5% * 23.1% 12.8% * 17.5%
mellitus (20.0-26.3) (7.2-12.5) (15.5-19.9) (21.1-33.3) (14.8-25.3) (19.5-27.5) (21.0-25.1) (11.4-14.3) (16.2-18.7)
Dvslipidemia 45.0% * 47.0% 46.3% 34.5%* 46.0% 40.5% * 39.4% * 41.7%* 40.7% *
ysipt (42.2-49.6) (42.5-51.4) (43.549.2) (28.0-41.0) (39.5-52.5) (35.8-45.1) (37.1-41.8) (39.5-43.8) (39.1-42.3)
Hypertension 53.0% 40.3% 47.8% 50.5% 48.2% * 49.3% 53.8% 62.9% * 58.8% *
yp (49.2-56.7) (35.9-44.7) (44.9-50.6) (43.7-57.3) (41.7-54.8) (44.6-54.0) (51.4-56.2) (60.8-65.1) (57.2-60.4)
Chronic 5.8% 1.7% 4.1% 5.8% 6.3% * 6.1%* 4.1% 2.3% 31%
renal disease (4.0-7.5) (0.5-2.8) (3.0-5.2) (2.6-9.0) (3.1-9.4) (3.8-8.3) (3.1-5.0) (1.6-2.9) (2.5-3.6)
Cardiac 9.8% 1.5% 6.4% 7.3% 2.2% 4.7% 8.1% 1.8% 4.7%*
ischemia (7.6-12.0) {0.4-2.5) (5.0-7.8) (3.7-10.8) (0.3-4.2) (2.7-6.6) (6.8-9.4) (1.2-2.4) (3.9-5.4)
Cerebrovascular 4.9% 3.3% 4.3% 5.8% 2.7% 4.2% 31% 1.4% 2.1%*
events (3.3-6.5) (1.7-5.0) (3.1-5.4) (2.6-9.0) (0.6-4.8) (2.3-6.1) (2.3-3.9) (0.9-1.9) (1.7-2.6)
Overweight 51.4% 38.8% 46.3% 46.6% 42.0% 44.2% 38.2%* 30.9% * 34.2%*
(BMI 25-30) (47.7-55.1) (34.5-43.2) (43.449.1) (39.8-53.4) (355-48.4) (39.5-48.9) (35.8-40.5) (28.9-33.0) (32.7-35.8)
Obesity 24.5% 26.9% 25.5% 27.2% 17.4%* 22.1% 27.7% 29.5% 28.7% *
(BMI =30) (21.3-27.7) (23.0-31.0) (23.0-28.0) (21.2-33.3) (124-22.4) (18.2-26.0) (25.6-29.7) (27.5-31.5) (27.2-30.2)

Values are presented as percentages (95% Confidence Interval); Pearson’s chi-square analysis; * Difference in values among both studies.
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Discussion

The overall prevalence of PAD in asymptomatic subjects at 65 years was 6.2% (95% CI:
4.8-7.6%). In male subjects prevalence of PAD was 7.9% (95% CI: 5.9-9.9%) and in
females 3.8% (95% CI: 2.1-5.5%) in Barcelona Nord. As mentioned before, the prevalence
of peripheral arterial disease varies among different age groups, gender, economical
background, ethnicities and even demographic regions, and its association with common
risk factor and other important cardiovascular disease makes for an important socio
economical health burden. In today’s aging population, it is important to be aware of this
pathology. We believe prevention is key in treating this disease. ldentifying those of risk in
your hospitals area of treatment can be helpful in providing an early diagnosis and
treatment of modifiable risk factors, thus lowering future limb complications as well as

overall cardiovascular morbid- mortality.

7.1. Prevalence

7.1.2.Demographic region and age

Across Europe the prevalence of PAD varies considerably. The PANDORA study showed
prevalence across 6 European countries, estimating the highest prevalence of 28% in
Greece followed by Italy with 22.9% and the lowest prevalence was seen in Belgium with
only 7% (3). It also showed an overall estimated PAD in Europe at 17.8% (99% ClI: 16.8—
18.8%) between the ages of 45-55 in the northern region of Europe (3).

In the same PANDORA study, a 13% increase in prevalence’s was seen in those 65-74
years old, age being an independent risk factor for PAD in this study and 17.8% of those
with PAD, were asymptomatic(3). Similar increases with age were also seen in a French
study, where Cacoub et al, showed an increase from 24.3% to 27.1% to 31.6% in those 55-
64 years old , 65-74 years old and over 75 years old respectively(4) Figure D.
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Figure D : Prevalence’s of PAD with increase in age.
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Epidemiology of peripheral artery disease in Europe: VAS Educational Paper. Int Angiol. 2018 Aug;37(4):327-334. doi:
10.23736/S0392-9590.18.03996-2. PMID: 29936722.

In Germany, prevalence as low as 3% are seen in subjects between the ages of 45-49 years
in age, yet an increase of almost 6 times is seen in ages between 70-75 years, showing an
estimated 18% prevalence in this age group (103). The same prevalence was also seen in
age group, 60-90 years, in Sweden (104). In the Edinburg Artery study, 9% prevalence in
those 55-74years with 84% without exertional leg symptoms (105).

The estimated prevalence of PAD in Spain, is considerably lower compared to other
regions in Europe. The ESTIME Study, a cross -sectional study that included 12 different
Spanish regions, with participants in ages 55-84 years old, found overall prevalence to be
8.03% (97). In Catalunya, Velescu et al, in the REGICOR study, reported prevalence’s as
low as 4.5%, in age groups 35-79 years old and Alzamora et al in the Perart/Artper study,
described prevalence of 7.6% in those >45 years(98,102).

It is well demonstrated across all these different epidemiological studies, how PAD

increase with age and its variability in each demographic region.

Our studies do concur with prevalence’s observed in Spain and throughout some of
Catalunya studies, despite our initial doubt due to the younger age groups included in most

of Catalunya Studies.
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Our overall prevalence at 65 years old was a 6.2% (95% CI: 4.8-7.6%), similar to other
Catalunya’s studies. As we age, the longer the exposure to risk factors that lead to cellular
damage that promote atherosclerosis and its diseases therefore an increase in prevalence
would be expected in older age groups. But perhaps it would also be interesting to evaluate
the prevalence of PAD in our region in younger age groups. The earlier we identify PAD
and its associated risk factors the earlier we can start prevention that can help lower the

incidence of limb and cardiovascular complications.

7.1.3.Gender

Although PAD is initially thought to occur predominantly in male subjects, women are just
as affected by this pathology as their male counterparts. Traditional risk factors are
common among both genders, but male subjects are associated with a higher all-cause
mortality (107,108). Studies also suggest better surgical outcomes in treatment for PAD in

males’ subjects compared to females (108).

PAD in women tend to be asymptomatic or presents with atypical symptoms leading to a
late diagnosis. In some studies PAD in women presented 10-20 years later than in men
(109). Rotterdam study showed an increase in PAD in males from 6.6% to 52, 0% from the
age’s 55-59years to 85 years and in women an increase from 9.5% to 59.6% in the same

corresponding age groups (29).

The reason for this late presentation is thought to be the loss of estrogen with aging
women. Estrogen is known to have vascular protective effect that helps with vasodilation
and anti-oxidative property (110). As estrogen levels go down in perimenopause, women
lose their protective role leading to a higher incidence of PAD during this time. Some
studies even suggest treatment with hormone replace therapy (HRT) in preventing PAD in
older women. Rotterdam study initially showed a decrease of 52% of PAD in women who
had taken HRT for >1 year (29). Although in other studies this benefit was not shown
(111-113).

Sigvant et al showed higher prevalence’s in women with asymptomatic PAD, 12.6% versus
9.4% in males (p=.03) and in CLI with 1.5% versus 0.8% (p<.008) respectively, it is to note
this study included ages between 60 and 90 years old (114).
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An increase of prevalence has been observed in elderly women with some studies suggesting
a 30% increase in women over 70 years old (108,115). The presence of atypical symptoms

also plays a role in the delayed diagnosis in women.

Although PAD in male patients have been associated with a higher all-cause mortality (HR
1.13; 95% CI:1.10-1.16;P < .001) and MACE (HR,1.10; 95% CI:1.06-1.14;P < .001) shown
in a systematic review presented by Parvars group (108), women patients tend to present
with a faster decline in quality-of-life developing symptoms of depression and even tend to

have worst outcomes than their male counterparts (114).

In our study, 3.8% (95% CI: 2.1-5.5%) females at 65 years old presented with a diagnosis
of PAD compared to a 7.9% (95% CI: 5.9-9.9%) in males. Curiously we had a higher

participation rate from females (46.7%) than males (40.9%).

The lack of awareness among our population, its late onset of the disease as well as its
atypical symptoms are possibly what contributes to the worst outcome present in our female
patients. We believe that educating our population about this disease and emphasizing on
the atypical symptoms presentation in women might be a way for us to diagnose this disease

more effectively and early on in our women patients.

It would be interesting to re-evaluate our female participants in 5 to 10 years to see any new
onset of PAD.

7.1.4.Race

Disparity between PAD and race is also observed. A meta-analysis review showed higher
prevalence’s of PAD among the black race (p < 0.001), than in whites and Asians, with
PAD prevalence of 6.7%, 3.5% and 3.6% respectively (116). In the same meta-analysis
this was also true for diabetic subject with PAD, showing a higher prevalence in Blacks
diabetics 25.3% and in diabetic Asian population the lowest prevalence compared to whites
(p <0.001) (116).

In the United States, three major ethnic cohorts, The National Health and Nutrition
Examination Survey (NHANES) (117), San Diego Population Study (SDPS) (118), and
Multi-ethnic Study of Atherosclerosis (MESA) (31), also observed higher prevalence of
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PAD in Black Americans, 7.8% in NHANES, 7.8% SDPS and 7.2% MESA followed by
European Americans, 4.5%, 3.9% and 3.6% respectively (119). Black Americans also
debut with a more severe PAD than other races and worst outcomes (120). This can be in
part because of higher prevalence’s of cardiovascular risk factor seen in the Black

population as well as social economic factors that play a role (121,122).

In European studies, Caucasians show the highest prevalence’s, and the lowest values are
seen in the south Asian population, yet this group have the highest mortality for ischemic

heart disease than Europeans (123).

7.1.5.Socioeconomical and educational background

Educational levels and economical resources all play a role in preventing, diagnosing and
treating PAD early on. Stoecker et al, showed a strong association between incidence of
PAD with annual household income, female sex and black race (124).

Lower income societies are an underprivileged group with lesser educational background,
less access to healthcare preventative/screening programs and less likely to live a healthy
lifestyle due to financial constraints. All these factors can make these individuals at a higher
risk for PAD.

Low economic status is also shown to be associated with cardiovascular risk and different
studies have analysed how Socio-economic inequality impacts prevalence of PAD.

Although in early ages lower income countries can be associated with a higher PAD, studies
show that as the population ages, higher incidences prevail in higher income countries.

An updated systematic review and meta- analysis studied the prevalence of PAD in the
general population at global, regional and national levels, comparing the prevalence of PAD
in high-income countries (HICs), low-and middle income countries (LMICs) in the
population diagnosed with PAD in 2015 (6). The study showed a higher prevalence in
LMICs in younger subjects: (4.32% vs. 3.54% at 40-44 years) compared to HICs, this was
reversed in older subjects, showing higher prevalence’s of PAD in HICs (21.24% vs. 12.04%
at 80-84 years) compared to LMICs (6).
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Similar results were observed in 2019 systematic analysis, which showed global prevalence
of 1.52% (95% CI 1.33-1.72), in which 42.6% were LMICs in subjects 40 years and older,

with an increase in prevalence HICs as the population got older (125).

Even though Spain’s prevalences for PAD is relatively lower than its neighbouring European
countries, cardiovascular disease is the number one cause of mortality in Spain, accounting
for 33.71% of total deaths, cardiac ischemia being the first cause in men and cerebrovascular
disease in women (106). Therefore, we believe in the importance of cardiovascular risk

prevention in those with PAD due to its association with other cardiovascular diseases.

7.2. Risk factors

Cardiovascular risk factors are another important tool when assessing PAD, although
common risk factors are generally known, the importance of identifying the most common
ones in your area of treatment can help in developing preventative strategies. Literature
suggest that the strongest predictor of PAD is diabetes and smoking in those younger than
65 years old (11), this was also evident in our study in our male participants but not so
much in our female participants. After logistic regression analysis an independent risk
factor association was seen between our female smokers and hypertension OR 5.2 (95%
Cl:1.6-17.3) and 3.3 (95% CI:1.2-9.0) and concurring with the literature, our male
smokers and diabetes 7.2 (95% C1:2.8-18.6) and 1.8 (95% CI: 1.0-3.). The results identify

our potential at risk subgroups in Barcelona Nord.

PAD is also an indirect assessment of cardiovascular risk, since most cardiovascular
diseases are of an atherosclerotic nature and depend on the same cardiovascular risk
factors. Just the presence of PAD alone can suggest a 6.6-fold increase in cardiovascular

disease (2).
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The association of PAD and other atherosclerotic disease has been shown in various
studies (105,126). FRENA study showed increase incidence of cardiac events and
cerebrovascular disease in those with PAD as well as correlation with the severity of PAD
symptoms. An increase in incidences as high as 42 patient years (95% CI: 24-67) were
seen in Fontaine stage 1VV(127). In the REACH study, major vascular events were twice as
high in those with more than one arterial bed involved (128). The correlation between
ischemic cardiac events and PAD is important since more than half of PAD patients died
from a cardiac event. The significance of this correlation means we can possibly identify
those subjects with potential higher risk of cardiac disease with an easy assessable test such
as ABI exam. This is especially important in a society where the number of mortalities is
caused by cardiac events.

In our study, 13.6% of our participants had associated history of ischemic heart disease and

a small few of ischemic cerebrovascular disease at the time of our evaluation.

An attempt to stratify cardiovascular Risk in our study was also done through REGICOR
Score. We found that 14.8% of participants with PAD, compared to 12.7% participants
without PAD, had a high REGICOR Score (>10%) and were at a higher risk of developing
cardiovascular event in 10 years. We also found that these scores were higher in our male
participants. (p<0.001). This shows the importance of implementing secondary

cardiovascular preventative measures.

Overall, our results concur with literature which show lower prevalence’s of PAD in Spain
compared to other parts of Europe (3,129), with this study we were also able to identify our
potential high risk subjects: Male smokers and diabetic as well as females smokers with
hypertension, this way being able to focus on developing screening programs in our
primary care facilities aimed at these subgroups of patients as well as developing

preventative measure and educations resources that reach out to those at a higher risk.
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Educating our population is another important factor and tool to help in early PAD diagnosis
and to help our population better understand and control modifiable risk factors. The risk
factor with the most association with PAD is smoking and, in our study, more than 50% of
our participants had a history of smoking. Providing counselling and a close follow up with

primary care units dedicated in tobacco prevention is another important tool in treating PAD.

The use of Risk score stratification can also be of utility when trying to identify those of
higher risk to implement secondary prevention especially since the high association among

PAD and other atherosclerotic diseases.

Our goal, we believe in this disease is to provide limb salvage, as well as overall quality of
life and reduce cardiovascular morbid-mortality and recognizing your area PAD prevalence

and potential group of higher risk can helps achieve this goal.
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Therefore, we propose:

Health care awareness provided to our primary care center in order to develop screening
programs in those high-risk subgroups detected in this study. Preventative strategies and
specialized units to help treat modifiable risk factor such as tobacco cessation, glycaemic
levels and blood pressure control, providing counselling and close monitorized follow ups.
Population education of PAD and its risk factors aiming towards potential female patients
since diagnosis in women tend to be more difficult due to its uncommon and late
presentation of symptoms. And to provide secondary cardiovascular prevention in those with

a higher stratifications risk score.
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7.3. Limitations

Our study was part of a larger pilot screening program evaluating abdominal aortic aneurysm
and PAD at 65 years old (146), hence our age and method of selection. Perhaps focusing on
just one age group instead of a range in ages could have provided limited data. Our study
also, included an urban population base and might not be presentative of entire Catalunya
population. But with this in mind, we did compare our study population with ESCA database
65-74 years old as well as primary care centers data base of those 65 years old, we analysed
risk factors among all three and found our study population to be similar in risk factors and
believe that our sample is a true representation of our population. Another limitation was our
participation rate of 43.1%, but this seems to be consistent with participation rates from other
screening studies from our area, 43.6% in colon cancer screening in Barcelona and 54.7%
breast cancer screening and seeing that these programs have a wider range of media diffusion
than our study yet similar participation rates. Finally, another limitation of this study is that
there is no follow up to this date, and we are unaware of the possible prognostic impact these

factors could have.
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8. Future lines
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Future lines

Evaluate cardiovascular morbid mortality at 10 years of our analysed group in order
to see how many suffered a cardiovascular event in this time and what preventative

measure and treatment they received.
This data also correlates with today’s literature in PAD being predominantly in male

subjects and it would be interesting to see if the incidence of PAD in our women

group increases with age by re-evaluated these subjects in 5-10 years.

Evaluate which of those asymptomatic PAD, evolved to CTLI despite treating

modifying risk factor.

Follow-up on those inconclusive ABI 1,4 .

90
Gabriela Gongalves Martins Thesis



Peripheral Arterial Disease Prevalence and Associated Risk Factors in The Mediterranean Population

9. Conclusions
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Conclusions

1. We conclude that the overall prevalence of PAD in Barcelona Nord in asymptomatic
65-year-old is 6.2% (95% Cl:4.8-7.6%).

2. Our prevalence was higher in males 7.9% (95% CI:5.9-9.9%) compared to females
3.8% (95% Cl:2.1-5.5%).

3. A strong association between PAD and cardiovascular risk factor was seen between

male smokers and diabetes as well as female smokers and hypertension.

4. Our male subjects presented with a higher risk REGICOR score (p<0.001), being at
a higher risk for developing a cardiovascular event in the next 10 years.
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Abstract: Obyective To determine the prevalence and nsk factors associabed wath peripheral artenal
disease ([PFALD) in Morthern Barcelona at 65 years of age. Methods: A singlescenter, cross-sectional
stsdy, including males and females 85 years of age. health care cardhodders of Barceloma Moed.
AL was defined &5 an ankle-brachial mdex (ABL < 0% Attending subjects were evaluated for a
history of enmmon cardipvasoslar risk factors. A BECICOR score was obtained, as well as a physical
examination and anthropometric measunements. Results: From Movember 2007 to December 2018,
1174 subgects were incleded: 479 (80.8%) female and #9565 (58 2%) male. Overall prevalence of PAD was
a2 (95NCE 4.8-T %), being 0% (953501 5.5-9.9%) in males and 3.8% (9595001 21-55% ) m females.
An independent strong association was seen in male smaokers and diabetes, with Ofs pf 7.2 (955 OO0
25158 and 1.8 (5% CI 1.0-3.3), respectively, and in female smvokers and hypertension, with Ofs
of 5.2 195% O Le-17.3) ard 335 (95% CL 1.2-9.0), Male subjects presented with higher REGICOR
soares (1« 01} Corclusson: Higher-risk groups are seen in make subgects with 2 history of smoking
and diabetes and female smokers and arterial hypertension, becoming important subgroups for aur
prmary healtheare cenbers and shioald be considered for AB] scroening programs.

Keywords: peripheral arterial disease; cardievascular risk factors, asymptomatic, ankle-brachial
indes; prevalence; screening
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L. Introduction

Peripheral arterial disease (PALDY) is the manitestation of atherosclerotic disease in
the bwer extremities, mxulting mn n.am:-wirw of the blood vessels and dimlnL‘sh.'inE bhowd
Ao ter the limbs. It is the third leading cause of cardiovascular pathology after coronary
and cerebrovascular disease and an important indicator of cardiovascular sk [1]. The
mere presence of PAD can indicate a fuf-fold increased risk of cardiovascular disease
association [1|_. 'be:nming_. therebore, an i.111]:||:-rl:m|: indicator of the coexistence of other
cardiovascular pathologies.

Aszociated nisk factors are common for cardiovascular diseases, such as xmnki:ng.
diabates, d}'sdlpidem:ia and h}-P-erbenxinn. among others, Active mnkinﬁhuf}w strongest

{1 Clir. Mad. 2021, T2, 4467, hibtge: ¢ i oo W00 o LN S4ST

higpa:/ Fwiwwd pa comEoemmal fem
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associatuom, dcmhli:ng the risk of PALD mn these ]:!ali.-enL: |1] Therefore, en:rly di..:gnn.:ix and
treatment of modifiable risk factors 1s an important tood in preventing and treating, this
disease, um-c:qu.enﬂ}' I.tmneri.ng aszociated cardiowvascular disesse r!1-:||l:l:i|:|||:5I and mnrl:]i.fy.

The ankbe-brachial index [ABI} is an ethective, easy and first-line noninvasive methid
in screening PAD [4-6], with an overall 69-79% sensitivity and 83-99% specificity for
detecting =50% arterial sterwsis [7]. Despite the feasibility of this technigque, this pathology
is well known to be underdiagnosed and undestreated [4,5]).

Im the Unated States, 8 to 12 million Americans suffer from PAL, with an overall
]:!ruvalunn.- of 3-10%, which mereases to almoss 50% m those sreuberlh:m 85 years old |N.'s"].
As for Europe, prevabence as high as 17.8% (959 Cl: 16.84-15.83%) was observed in some
studies, sspecially in the northeen region [10].

PAD is also influenced b}r E\ender and age, Pﬂ'l:d.l:d'ﬂ:il‘lill‘ltl}l’ 'bei:nE associated with
the male EI:ﬂ.dl:l’. P.g\: = al=o an impt:qrta:nt factor, with a 20% increase observed in thiose
older than 75 |'| |..'|2|. Ina gln'bal agin.g M)Ejl:‘l}', this can present an impm'ta:rlt social and
econami burden.

To pur k:um‘ledg\e. muost shudies focused on the ]:lmn]muf PAD pm'ﬁ:u'med in our
region were inclusive of younger age groups, some including ages as young as 35 years
wld [13,14). This perhaps explains the low prevalence results achieved i these studies,
Chae to the i.111]:||:-rla:nt val.'.iet}- of factors that influence the Pr\evalunn.- of thas palhnh:-f;y.
age being cne of them, we decided to perform a study including individuals of 65 years
old in order b aml}'u if an incresss of pl\e-.ralenr.\e was seen in these groups anad, a= zuch,
evalwate if there were differences m our 3,|:-:r|.d.er Froups with this increase in ape, as well as
associated risk factors. This way perhaps allows pinpointing a target group that requires
a more detailed imatial evaluation and 1:-P|:u1r|:unLrh|: m:n:enin.g {with ABI) m our |:||'i:|'l1:||r_!.I
care centers in order o prevent and for diagnose PAT.

Thus, the aim of our ulu.d}' was o determine the pmv:ilm aof ]:ler.ipheral arterial
disease 1hmlu3h ABlmn 1‘.5—}!11'-4.1&:1 meen and waomen i MNorthern Barcelona I:Spain],umll
as its associated risk factors.

2. Materials and Methods

This = a angIl:—:entEr. p-clp'ul:.tinnal—bu.ud. cross-sectional xtudy.. p:rtu\fa largu' F|I|I.'I|:
screening program evaluating abdominal aorty aneurysm [15]. The protocal was approved
by the ethecs comimittes of I'[-l:ﬁ-pdtal Yall d"Hebrom with code PR{AGR2Z] S HNT.

2.1. Patieit Sefection

The study was carmed out m a hrnlﬁl—imw'bad area AlS-Barcelona MNord, with a
Pu]:!ulatixn base of AKLKD inhabitants, whech :nrr\u]:umdx by thie area of treatmient of our
center. Inclusion criteria were all nonmstitutionalized males and females of 65 years of age
during the time of recrustment whe were health care cardholders and resided for at least
fi months in the referred area.

Contact information of the population was authorized and obtained through our
]:!ubl:il: health census usixtr__v..and all Eli.glble-mlbpech;mmived invitatsom letters in.FnrmlnE
them of the present sl‘ud}' and tests to be F-erfm'med. Thawe with ncorrect ]:u:u:tal data,
terminal desease and deceased subjects were considered meligible {Figure 1).

Monresponders to the first Letber were invited again within 1 month. Those who
agreed to participate were schedulbed an appointment at our Vascular Lab Center with
om0 frve trained vascular surgeon residents. Participants wene contacted 48 h before
the appointment to confirm attendance. Those who did not show up for the scheduled
appantment after 3 occasions, thoss who did not wish o parli.-:lp:lll: and subjects who did
not respond to both mvitation ketbers wene excluded.
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Figure 1. Flowechart of mibal inclusion descnption.

2.2 Varaables Eralumbed

After arrival, prier to q_'uusti.:ming_. a xigned consent form was mqu:irad from each
]:!arti-clpnnt. All subjects were quextinn:d for & hixlnr}r of risk tactors, such as: :i.;[_r,_ar\erbe
:.mnking: active, former {more than a year without xmtﬂung!l or nonsmoker; h}'prrbemiun.
defined as n}-xtnl.i: Blood pressune = 140,490 mmHE ar subjects under antihy'_perbenxiv\e
I:rﬂmunl;d}*sli.]:id.emiav defined as one or all of tokal bloed cholesterol =200 rrl.‘g."dl_,. leve-
dunxil}' I.'ipnpmbei:l. (LML) chobesternod = 1N mg.-"d]_ Fis tI'I_EJ]-'\DEI'IdH =15 rng.l'dLnr subjects
under treatment for -d}-xl.ipid.emia; diabetes, defined as those diaﬁnnmd and Sor under
antidiabetic treatment; history of cercbrvascular disease l:pcmvi.mu stroke or transient is-
chemic cerebral accident); ]1.isﬂ'|.'|r_3,I of cardiac ischemia id:ingnmed. coronary arfery disease or
previoues m}-m:ardia.l infarchon); chronse renal disease [Ejnm.en.llar Filbratsom <60 ml /S min)
and hL-ﬂnrynf any adrtic aneurismatic disease. Anthropometrc measurements were also
recorded: ]u.-ight |m], mishl ikﬁ!l_. warst arcumberence {cm) and bnd}' mass index [BMI). A
REGICOR score [16] was determined for each mdividual to evaluate primary prevention,
discarding, thise subjects who had already presented a previous cardiovascular event.
Cholesterol levels and bloed pressure required for scoring were obtained through medical
records. The REGICOR (Giroma Heart R.q;ixl:r}'] research group focuses on ischeme heart
disease and associated risk factors in order o improve preventive strategies. This scone
assesses the risk of presenting a cardwnvascular event in the following 10 years through a
ﬂmPIJIE'T"E\EI'IE:I'.ItEd caloulation that evaluated ape, sex, hi!tl:ll'__l.' aof nmnki.ng. prEsence of
diabetes and blood pressune, total cholesterol and high-density lipoprotein (HDL} levels.
Low risks are considered b be scones <5%, moderate nsk between 5 and 9% and hIK]'L"Ii."GIC
zubgects =10,

2.3, Physicafl Assessment

Tix ﬂmplebe the assessment, a Ph}'sd:al EXAM Was Fe-r&su'mcd. wn.lu.:l:ing distal ]:!1.|Ismx
through palpation. The presence of a pulse in one or both fibial arteries was considered
adequate. Afterward, an ABl was performied in a standard manner [7]: after a 5 min
rest, with the subjects in a H-l.I.Pi.TbE Pmu'ti.im. K}'Khﬂl: blesced pressune was migasured at the
level of the postersor and anterior tibial arteries of both lower extremities and at the level
of the brachial artery o both upper extremities, with a combinuous wave Dﬂ-pplur pﬂ:be
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lﬂnwxnft?ﬁ.ru;inlab'l Spead. I:Iq:ippler Syeﬂrme_. Kehl, Germany) and an arterial pressune
cuff that was placed just above the malleoli. ABl was calculated through the ratio of
systoli pressure of the tibial arteries to the highest brachial systolic pressure. ABl of both
extremities was recorded . Those with an ABIL < 0.9 in one or both lower extremities wene
considered pathological with an indication of PAD. All ABL > 1.4 were registered. In the
cage that a pali.ent pru-uenhﬂ:'l with critical limb ischemia, corssdered as rest pai.'n. OF presence
of 1schemic lesioms, r.'h-u].' were sent b the vascular EMErgency TOHm for evaluation. At
the endd of each assessment, the pntil:m was gi.wn a xig:u:d report :ind.'inting the result of
their ABL exam, and if the exam was p.alhulngicaJ. recommendations of the modihable nsk
factors were given in order to prevent the progression of PAD.

For better analysis amd |nhe:rpne'1:.ti|:m. aof our results, we reviewed commion nsk factors
among our study participants and those obtained from the official health department
database, 2D1E Catalan Health Survl:gr “Enq_'uexta Catalunyn de Zalut 20187 I:F_“'S-CAHaE\ex
f5-7d years pld), and our prirn:::ry' care clinics (65 }'\aamuld]. with pm:inux authorization
from our health department.

2.4 Shtistical Awalysis

Dl:n:ri.]:!l:iv: analysis was p:rfnm'l:d_. amd ]:!r:valenne o PALD was obtained wath the 95%
confidence interval. Dichotomous vanables were analyzed through Pearson’s chi-square
test or Fisher's exact test. Logistic regression models were used to obtain independent
associated nsk factors for PAD that wene previously significant in the bivariabe analysis.
Interaction effect was alse evaluated amang these risk factors. Statestical significance results
were considered for a value of p < (L05. Statistical analysis was performed through [BM
EPES Statistics for Windows, version 220 {1BM l.'_'-:u'p... Armank, MY, USAL

3. Results

From Movember 2017 to December 2008, a total of 2808 subjects werne 65 years old
during the time of recruitment. A total of 1174 subjects were fnally included, 6895 (59.2%)
male and 479 [40.58%) female. Total participation rate was 43.1%, with higher participation
from females (46.7%) than males [($0.5%). A flow chart of |nillal:ﬂ:n:|:q1.in5 with mamm resulis
separated by sex 15 shown in Figure 2.

Trotal Pt cigumts = 1174

MALE FEMALE
1] am
Anaradarcs 18 % Anuncanca 40 8%
Sarmal A= 165 (B0 Pearmal A= 438 (95 2
AN A= 11 {1 5%) AR A =5 (10}
AN B =51 {79%) ABL 9 =18 [1.8%}

Figure 2. Flowwechart soreenang results.

The owverall pu'ﬂlalen:l: of PAD was 6.2% (95% CL 4.B-F.4%), male 79% [95% C:
5.5-59%) and femabe 3.8% (95% CL 2.1-5.5%), most of them I:I:lITI:ﬁFII.'II'II:III'lK e the Fontamse
I classification {n = 53, F2.6%], 20.5% LA (r = 15), 5.5% 1B (r = 4} and 1.4% {nr = 1). The
difference in prevalence between male and female was statistically significant {p = D.006).
Male subjects presented at higher risk for PAD, with an OF of 2.2 (CL1: 1.3-3.8).

There was a total of 18 ABI > 1.4, of which two of these had contralateral ABls < (09
oonsidered PALDL OF the other 16 ABls > 1.4 {6 were diabetic subjects, and none had chronic
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renal disease), all subjects except for one had palpable distal pulses and none referred to
intermidttent claudication.

Mabetes male subjoects were more likely to have PAD (p=(L017) and female subjects
hypertension (p = 026} and waist circumference (p = 0008}, No association was seen with
a i:u'ml}- I.'||:|.1'|:||.'_3,I of abrdominal aortic aneurysm, Emslmbl}' due bt the small mumbser of cases
detected. Table 1 compares risk fackors presented in PAD and non-PAD divided by gender.

Table 1. Belationship between PAD and nsk factors divided by gender. Logishe regression model with OR and CL%3% of
the potenhial vanables associated with PAD

Muals Femula
Non-PALH ) Total QI e . MamPan FALy Tatal [T .
e s meesi ©l: ) r e EEL e m AT € r
) ur ] 41 ) ] F
Mon-amckar 1P} FOE ] P . o [ e 1) k] . L
9 = 128 ) " W e 14 N
Farmar smaloes o i) 1 ARl D0 20| FILE 1) 2L ] s
¥ E] 124 Fii a8 Bl £l a1
Mectivs smake g0l e
il AT A ] |RO-15) e JITRL) 4% JA-185
Casdiavascular sk factars o 1%
161 il . a1 14 ~
Einlesioe g {L1-a8 e [ s el
1w 11 218 14 N
Dyelipidomia () -8 e frrp] (8- 7] N
18 [ 181 x1
Hyporianaian 2 HE-LE] R T RERTI s
Cheonic Rarad & [ B
 C— RAL) Mram e FE. T o L
. ] 14 . u L] N
Carding chposds e a4 T I pamy BT
ferebrevasular H 1.1 ™ H
Evaris ) Mras L s Q L
Anihropametric mesursn i maan (501
Y — uIz 4 [ umz 4 Lin . sl w4 [=E) L% ais
jeml [ETTE] e T T L L =) S EERT] 015 Az (L1109

Data ase expressid as n (%) or sean [shandand deviation): © O8: adds mati; ** CL confdirce inserval: * Wald sests povalues of
g istie: rujprsssion

A multilogistic regression model was perdformed from the significant bivariate analysis
vanables. In our male masdel, an |n|:||:‘p|=n|:||:‘:r|.f asociation between PAD and m'lnking was
shown. FAD in male subjects was higher in ex-smaokers, with an OR of 3.5 (95% CI:
L4-8-7) and in actve smokers 7.2 (95% CI: ZB-16.6) in comparison with nonsmaokers. An
associaten with diabetes and PALD was also ssen m our male Farllcipantx. with an OF of
1.B {95% CI: 1.0-3.3)

A For our female model, an associaton was also seen in relabion mPADm-d.smnk.inE,
with an OR of 3.1 {95% CI: L0-9.6} in ex-smokers and 5.2 (%3% CI L6173} in active
smokers ﬂmpared with nonsmokers. PATY was also hig}ber in those female subjects with
hypertensaon, with an OR of 3.3 (95% CL 1.2-9.0) (Table 2). Mo significant asociation
was seen bebween hypertension and PAD in male subjects nor diabetes and PAD in our
Female subjects. Therefore, no mberaction effect was observed A these vamables, and
nix mediation effect was observed with gender.

Table 2. Multiple legistic regression analysis of PAD risk.

Blale Female
Varlables R 155% Cl Yarlables OR (95% CI}
MNon-smaokers 1 Mom-smokers 1
Former Smokers E501.4-8T Former Smokers 31 (1.0-58)
Active Smokers T2{L8=18.0) Active Smokers 5.2(16-173)
Mabsetes 14{1.0=33) High blood pressure 13012-510)

T comdilizacs mbimw al, OB cdals nibin.
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Eh.w.:rd.ing 157 zsubgects whi had :Llr\eady ]:!I'E-HEn‘I'Ed a prﬂl:inus: cardiowvascular evenit,
1013 subjects were clasified according to their cardiovascular risk at 10 years with the
REGICOR scale. In this regard, 51.4% (r = 500} of our population were at bow risk of
dmlﬂping a cardiovascular event in the lel.im'i:nﬁ 1n years, 40.4% {n = 33} were at
moderate resk and 8.1% {0 = 79 were at s hiﬁh-mlc soowe. Four subjects wene excluded from
REGICOR analysis due to missing data. Male subjects presented with higher REGICOR
scores (p< 0.001), putting them at a higher fsk for developing a cardiovascular event in
the following 10 years compared bo our female subjects. Table 3 illustrates the REGICOR
score in our general population divided by sex and PAD.

Table 3. REGICCOHR results m general populabion separated by sex and PAL.

BMan-PAL ALY

TOTAL MALE FEMALE TOTAL MALE FEMALE
it = 972§ I = 543) (= 4249 it = 410 1R =27) i =141

Lovw risk S14% 331% Td6E 48 5% ANT% B4.3%
=B, (500) (150) {320y [0 (11} [£]
M"::‘:“h" A04% LTRTS Nni% 41.8% FIPLS 18.7%

: [ECET] (284} 1949 (17 (12} 5

0%
Hagh ik 1% 12.7% 13% aE 14.8% 19
=i 79 (B3 BT 41 4h il

P’ che-squase analyeis; 4 subpets withewt REGICOR

Characterisbcs of our 1174 studeesd men and women are best shiown in Table J. Cheerall,
fewer women were smakers (p < 0001}, and our male subpects had hi.;l;}ber percentages of
diabetes (p < 01}, l‘l.lEh blood pressure [ < (LK}, chronic renal :inxuifimn:}' [ = D01y
and cardiac tschemia (p < 0001, pl\emting with more nsk factors than our female parr.i:i-
pants. RﬂEﬂl\dll'IE e hlxtm'}' o anrurym'na] disease, 3% (n = 35) had a fﬂl‘l‘ll|}' hi.-ﬂnr_y of
abdominal aneun=matc disease, with 26 of them In:‘ing a ﬁm-deg;r\er Inm:ily member.

Table 4. Mears and proportions of seected characteristics in the sereened population separated by sex.

Tatal Male Female
IR = 1174) iH = pYS} I = 479
Cardbovascular Bisk Factors™ (M)
) . 4% Rt AH.3%
Mon-smiokers (=7 2431 (327}
. . 145% T 10.4%
Auctive smaoker 174 114 {50}
Inbt 4725 21.5%
Farmier smisker e {328 e
. 3 ke A%
Relative’s hasbory of AAA e 151 (15 *
T &7 A B3.2%
First degroe (26} [ 1)
145% 125% 15.8%
Second degree (5 e ()
1774 s 0.8%
; s
[Habetes mellihs (08 (161 e
465N ELL 7%
Drpslipidemia (544] (319 (225}
B - . 7 5% 1o A0.3%
vperteion i541) [368) (103}
. 41% S&% 1.7
Chronic renal discase 45} 4 (8
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Table 4. Cowt.
Tatal bllale Female
A = 1174} i = AY5) [t = 4750
Cardlevascular events % (3]
. . hAt R 1.5%
Cardiac ischemia 75 81 e
Cercbrovasoular 450 495 15%
cvents (50p [34) (18}
EE.r 4.5% 209%
Intermittent claudication (45} (1) (14}

Anthropometric measarements 5 (Np

ws 14 453
| - e b

Waist circumference dem) P (500 112} (18] (123
5 ki Pt} h

fiean BMI {lg /] (S0 43 [3.8) (49)
Howmal weight # 2R o 2%

(BAI 15.5-24.9) (332) [168) (164}
Urremweight 4650 3145 IH.E%

(Bl 25=300 (543) 1357 (186}
L 8% 280%

Uibesity (BAIL =300 o) (170 129}

= 4ol thesse, aenbenwen degre; 4 p oo L] Prarsan’s chi-squan; k o QU] Sbuclend’s & hssl; Peroomtag in). Blean

and skandard o

Characteristics of our participants with those obtained from the 2018 Catalan Health
Survey “Enquesta Catalunya de Salut 20187 (ESCA} and primary care centers located
in our area of treatment of Barcelona Nord were reviewed in order to better assess the
rupresenhtim of our xample Partil:ipanbs with our overall area of freabment F-npu]a.fum as
sherwn in Table 5.

Table 5. Charactenistics of our study participants and participants of Catalunya Health Survey 2008 (ESCA) and primary
care centers of aur region of study separated by ses.

Cur Stwdy Participants ESCA Prirmary Casw Carviars
155 Yo Ol 5-74 Yoarw i B Yaars (0}
Mtz Faraie Total Famale Tozal Mals Femals Tatal
[t A ATH L ITH dwm 1 I m 4300 in = A = T [P ]
Active 17 e HE% [T 12H% MHL 1%4% 1585
amnakar |180-205) [rE S e 1118-384) AL HA-ILE) (IRE-T17) (11148 DR
habotvs FrF- [T ) Frry W% 154, - . 128 17.5%
miallifus [20i-28.5) 1128y LR T §71.3-333) (1a8-789) 10 8-2% §) ZLO-251) 114 (18 2-1KF)
_— HirT Fr e MEL ey e WAL T AT
RIpKEmE Gy ) 423-51.4) [ IR A1) [ 8-52d) [rTETRT] 1418 i A4aE [ EE=LITY
Hypartersaon o 13 iTH% S0 TS [y [P C
2-58.5] |388—44.7) 144 9-5081 A T-57) 7 [T (HL=501) Al B-FA.T) (57 2-tdLd )
Chenic [ 1.7 AT v BT A1 1% 2% 1%
rerual dissass [[NEL n4-1Kj na-83) a8} 23-14) A-Ed) -8 L1 254
Cardiac [ 1.5% A Fan FE- FES A1% LE% -
wschermia 712 i4-215) (LT FLERT T fL-4.2) 27| LR (1.3-24) [RTRFT]
Cambrovasculr 478 X [ 8% FE 4l% EEE L4% 0%
aeanis [LEEE ] 17-800) % 1-5.4) [T} {iLE-4.5] 2I-R1) 2w w19 (L2
Churweaight AL W 4 e iy e EIL mer e
|Hs 1530 HTI-EA1) |:4-412) [[LFEST] M 8-534) 138 8-4K4) IR B4 [ TR T
iTbeaiy FT) Wi 28 5%, Fr oy i 1P 1% L 9.5 e
B 2 =TT [T 71.3-339) (124-224) [1R2-2R.04 [T [ ETL T P 2-m1y

Wiz ane proesentied as percentages (95 % Cordihino: Inbervall, Parsos’s cia-squase analyeis * Differenee in values among both s tudies.
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4. Discussion

In the present study, the prevalence of PAD in asymptomatic patients was 6.2% at
age 65, which is in accordance with PrEvEHILS studies carmed out in the Mediberranean
area |'I?..'I i1 "'J Eiszk factors mmmmnnl}' krwown to be associated with other atheroscle-
rotic diseases, with predominant factors being these of active smoking and diabetes | 14].
Thas was shanwn to be samilar in our .v.'had}-.. with asocated nsk fackors I:-ei:ns xmuki.'nﬁ.
history of diabetes, cardiac ischemia and a Ja:'_ﬁ\e weamst circumferesnce, xmukinﬁ bei.nﬁ
the strongest assocation. Independent risk factors were also seen in logistic regression
analysis in male smokers who had a history of diabetes and in female smokers who had
hypertension. Knawing the important association of PAD with high cardwsvascular risk
Eroups, nnma:ruen:ing in these subjects could lead to an unden:ll.agn:uix or even underesti-
mate the true cardiovascular risk of this d.im:ﬂ:se_.q:-utl:ini.nﬁ Ehe Importance Dfml:ﬂll‘lE n

these subgroups.

4.1, Drifferences According to Gﬂ.llgmpfrlu ard Age

The worldwide prevalence of PAD is estimated o be 3-12% [ 18], affecting 27 million
people in America and Europe [19]. In Eurape, the prevalence of FAD is estimated at around
17.8% (9% CI: 16.8-18.8%} in the ages of 45 and 53, seen in the PANDORA shudy [10).

Im Spai.n. however, the Pau\'a]m of PAD is considerably lower. The ESTIME
study [20) estimated an 8.03% prevakenos in similar age groups as the PANDORA study [ 10]
in Eum:pe. and studies publixhed in thie Catalomis Itu-gi.-lmd:-FS]:!aln concur with these low
resulis, In this semse, Velesou et al. |'I I] I'EPl:ll'lEd a ]:!n.-val.em:r as lowr as 4.5% i Garona,
and the Perart/ Artper group of Barcelona reported a 7.6% prevalence [17]. Although bath
resulis are I\elati.v\el}r much bower than estimated in Elu.rnFn.- and the USA, the observed
difference amangst thee b nﬁEht'b-e due in part o the difference i the studied age group,
with the Velescu group including subgects as young as 35 years old. This demonstrates
the increase in prevalence with age that has already been described previously and the
1.'a|.'.i:||'l:|uili1:_!.I of ]:!n.-val.cn:r with E\enﬁraphi: regions due fo ethnlcit}' amd dmtar}' lafestyle,
which tend to be unique to sach region of study [21.21].

4.2 Sex DNfferences

Traditwomally PAD is thought to be a male-predominant disease [23], but in recent
studies, this has been proven otherwise, with an merease of pma.llmce in elder]}' WO,
Abourt 20-3% of women over 70 vears old are affected by FAD [24]. Peripheral arterial
dizease i= frequently underdiagnosed due to atypical symptoms and its late presentation
in females, and some studies even suggest a 10 b 12 years dl:]:ly in appearance. Chr
Pmnlm of PAD in women was 3.8% c\cm'lpnn:d. ber 7.99% im males, FE‘J'h:IPﬁ- Parﬂ}'. a.Eai:n.
e ban the age group selection, nrﬂdi.nE further studies to observe Pl\evall:m:l: in older
female groups.

d.3. Risk Factors

The association of PAD with coronary artery disease is observed in 507 of patients and
in 20%% of Pntiem:- with cerebrovascular disease [25.2ﬁ|_. be:nm.inﬁ therefore an:impnnnnt
indicator of the coexistenoe of other cardiovascular disorders [27). Up to 40% of subjects
with PAD die from coremary artery disease and 10-20% by cerebral artery disease [10].
This risk is not only high in asymptomatic subjects but has a straight relationship among
symptematic ndividuals and severe PAD measured through AB[28]. Overall, only less
than 407 of subjects with FAD do not have concomitant coronary or cersbrovascular
dsease. Therefore, the association of PAD with other cardiovascular diseases s one of
the main concerns of this disease, Inour Hll.l.d}'. 13.6% of our subjects with PAD had an
amzociybed hi.-sl:m'}' of ischemc heart disease, and l.'II'Il.}' a smiall few had a hi.-slnr_!.- of ischemic
cerebrovascular disease.

The strongest predictor of PALY in those 65 years and younger has been associated
with diabetes and smoking [3), although our study concurs with this from the male sex
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pempectve. The= was different in our xrudy for temales, Adter InEL'ﬂi.c rrgn:msi.-:m anal}*six.
wet found an independent risk factor association between women who were smokers and
hiad h}lprrhemmm ORsof 3.3{%5% C1: 1.2-%0) and 5.2 [95% CL: 1 6-17.3), :shnwi.n.‘g a stromger
asspciation bebween smoking and hypertensson than with diabetes in ouwr female group.

Stratification of cardivascular risk was also attempted through the REGICOR score to
identify those who had a higher risk of developing a cardwvascular event in the following
1y years. Mtng\ethe:r, we found hi.gh-er soores in mabes (p < 0U001) with a Idgh-rixk SCOHE
{foonsidered = 1G] m those with PAD at 14.8% versus those with non-PAD at 12.7%.
Theretone, SCTEENIng with ABl im these subjects we believe to be important farr the E\ﬂl.']}'
implementation of secondary cardiovascular prevention.

dd. Limatations

It should be nobed that this study is part of a larger pilot screening program evaluating
abdominal acrta areurysms [5], thus explaining the chosen method of selection. Nonethe-
le=s, i order to minimdxe any selection bias that could affect our results, we reviewed our
study population with the 2018 Catalan Health Survey “Enquesta Catalunya de Salut 200187
{ESCA) | 29), focusing on the population age group, 65-74 years of age. and to the dats
abtamed from our Pr.im.:r_!.- care centers i 2018, Incl.u:ing on G5 years HEBEE. We looked info
various risk factors among our participants and those of ESCA and our primary care centers
shawn Fr\evinuxl}'. In B\enural.. HuT pnrl:i:i.]:unu are similar, allhnughm datferences are o
be expected due to the wider age group of the survey and ditferent methods of obiainmg
participant data. All this could lead to some variations seen in our sample participants.
[hae to hmitataoms in our resources, we were forced o focus on one :_Pl:ci.f'i: age group n
Axar xtud.:(. .ﬁ.l:ldi.ﬁnnall:(, our Parl:iclpnﬂ:inn rate was 43.1%, which 15 consastent with the
participation rate of other screening programs performed in our region that have a wider
'bu'nadnahns and media diffusson such as colon and breast cancer m:l\aeni.ns in Barcelona,
which achieved participation rates of 43.6% and 54.7%, respectively [30]. Overall, we
be=lseve this = & correct n.-pruﬂenr.atinn of our pupula.'rum nlr]1.nl|.|.3h these limitations should
b noted.

5. Conclusions

Im EUMMATY, the overall Ff:n:valenn: e PALD in Morth Barcelona at 65 years old i= sfill
significanitly low compared to ather regions of Eurepe [10], and male subjects were still
predominantly atfected by this disease than females at this age.

Chur results concur with the liberature on this topic for sur region [14,17] and outline
the strong association between male smokers with diabetes and female smokers with
h}'PErtm-unn, sm:xxin.g thae :impnrtance of our focus on these Kl.lel:-L‘lPﬂ- and Prrhaps
emphaxizing the need for AB] mening programs, as well as |mplemur|.l|ng nmmd:lry
]:!n.-v\enti.im if PAD 1= conbirmed in these spﬂ:ific FrOup of subjects. Additiomal Enl]nw-up
studies would be |nlrn:ﬁ|:ing bir furthier evaluate our inital results and differences in sex, as
well as prevalence in older populabions.
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