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Abstract

Background: Peripheral artery disease (PAD) is highly prevalent in patients with diabetes mellitus. The ankle-
brachial index (ABl) measurement is used to diagnose peripheral arterial disease, and little is known about
its prevalence in asymptomatic type 2 Diabetic patients. This study aimed to determine the prevalence of
subclinical peripheral artery disease in patients with type Il diabetes mellitus.

Methodology: It was a descriptive study conducted at the Peshawar Institute of Medical Sciences, from Feb
2022 to Aug 2022. Two hundred sixty-four patients with type Il diabetes (for more than three years) with no
clinical features of peripheral arterial disease were assessed by measuring ankle brachial pressure index for
subclinical peripheral arterial disease. Reading less than 0.9 was positive for peripheral artery disease in the
lower limbs.

Results: Peripheral Arterial Disease was present in 115 (43.6%) patients and absent in 149 (56.4%) patients.
The peripheral artery disease was significantly more in males, those with age greater than 55 years, smokers,
and hypertensive patients (p-value < 0.05) but was not associated with the duration of diabetes or BMI of
the patient (p-value > 0.05)

Conclusion: There was a high prevalence of asymptomatic peripheral artery disease in Type 2 Diabetic
patients using ankle-brachial pressure index measurement. Those with ages greater than 55 years, smokers,
hypertensive, and males were particularly at higher risk.
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Introduction

We have a diabetes mellitus pandemic, and more
than 170 million people across the globe suffer
from diabetes mellitus (DM), with projected figures
of 366 million by 2030". Peripheral arterial disease
(PAD) is one of the major macrovascular
complications of type 2 DM that contributes
significantly to diabetes-related morbidity and
mortality’. It is characterized by stenosis or
occlusion of arteries, mainly affecting lower limbs
due to atherosclerosis. Studies have linked the rise
in PAD incidence to diabetes, which is associated
with a higher risk of atherosclerosis®. The incidence
of PAD is two to fourfold in the diabetic population,
with a prevalence of 9.5% in patients older than 40
years compared to 4.5% in the non-diabetic
group”.

PAD has a chronic and predominantly
asymptomatic course in patients having Diabetes
Mellitus. Between 9% and 23% of people older
than 55 years are affected by PAD, but only a minor
percentage (10%) of the individual will present with
the classical disease findings. Diabetes and PAD
increase the risk of amputation significantly, and
both can be asymptomatic in the initial course of
the disease. Ankle Brachial Pressure index can be
calculated in outpatients or bedside and is a simple
and safe screening tool for both symptomatic and
asymptomatic PAD>.

Peripheral arterial disease in diabetic patients has
been documented in different studies conducted
worldwide. Still, the true prevalence of PAD has
been difficult to determine because of its
asymptomatic nature at an early stage. Despite
being a known complication of diabetes, PAD
remains underdiagnosed till the late stage. Early
identification of PAD at the subclinical stage in
diabetic patients may help preventive design
strategies and possible early interventions to
prevent associated morbidity and mortality.
Furthermore, it can also indicate Cardiovascular
and cerebrovascular-related risks in these patients
at an early stage. International and local literature
is available that looks into the disease burden of
PAD in diabetic patients®”. Still, most have included
all diabetic patients without considering the
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presence or absence of clinical features of
peripheral arterial disease. We mainly focused on
finding PAD prevalence in the lower limbs of
diabetic patients at the subclinical stage. This will
depict its burden at an early stage and may help in
the early prevention and treatment of peripheral
arterial disease & associated complications.

Methodology

This observational cross-sectional study was
conducted at the Peshawar Institute of Medical
Sciences, Peshawar, after obtaining approval from
the institutional ethical committee and informed
consent was taken from all the study participants.
The study duration was six months and was
conducted from 121 Feb to 11" Aug 2022. Patients
diagnosed with type 2 diabetes for at least three
years duration, age group between 40-70 years
with either gender, were included in the study.
Patients were clinically assessed for symptoms and
signs of peripheral arterial disease. Any patient
having a prior diagnosis of peripheral arterial
disease, history of intermittent claudication, leg
ulcer, gangrene, coronary stenting, or ischemic
heart disease was excluded from the study. We also
excluded patients with a history of vasculitis,
previous trauma to the arterial vasculature,
diminished lower limb peripheral pulses, or any
arterial graft procedures known from patient
history and records. The sample size was taken 264,
keeping the prevalence of PAD in diabetic patients
at 22% based on a previous study', with a
confidence interval 95% and a margin of error of
5% using the WHO sample size calculator.

Demographics like the name, age, and gender of
the participants were noted. Clinical assessment
was done with detailed patient history and physical
examination.  Fasting/Random  blood  sugar,
hypertension, BMI, smoking status, and presence
of peripheral pulses in lower limbs (Popliteal,
Dorsalis pedis, and Posterior tibial) were recorded
on pre-designed proforma. Any patient who had
any feature as per our exclusion criteria was
excluded from the study. Ankle Brachial Pressure
Index (ABI) was taken by measuring the systolic
blood pressure from the Brachial arteries of both
arms and the Dorsalis pedis and posterior tibial
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arteries of both legs. These measurements were
taken after resting the patient in a supine position
for 10 minutes. We measured the pressures with
the right arm, the right leg, the left leg, and the left
arm. Readings were taken with blood pressure cuffs
applied to the patient’s arm and lower calf (above
the cubital fossa and ankle). Systolic pressure
readings were recorded with a standard hand-held
doppler. Both arm pressure readings were taken,
and the higher blood pressure was used to
calculate ABI. For both the ankle pressure
measurements (posterior tibial and dorsalis pedis
arteries), the higher pressure was used to calculate
the ABI of the respective side. Sub-clinical PAD was
confirmed if any of the ABI values, either right or
left, was < 0.90 according to American College of
Cardiology/American Heart Association
(ACC/AHA) recommendations™. All these things
were done by a single physician having at least two
years of clinical experience.

Data collected were analyzed using SPSS version
23.0. Categorical variables such as gender, age
groups, smoking status (current smoker with
smoking more than six cigarettes per day for at
least five years), hypertension (known case of
hypertension with at least 1-year duration and on
medications), and PAD was expressed as
frequencies and proportions. Mean values with
standard deviations were calculated for continuous
variables such as age, weight, height, BMI, and
duration of diabetes. PAD was stratified among age
groups, gender, BMI, smoking, hypertension, and
duration of diabetes to see the effect modification.
Based on WHO-recommended Asian cut-off values
for BMI in kg/m? patients were divided into six
groups; underweight (BMI<18.5), normal (18.5 —
22.99), overweight (23 — 24.99), mild obesity (class
, 25 —26.99), moderate obesity (class Il, 27 — 29.99)
and severe obesity (class Ill, > 30). Post-
stratification Chi-square test / Fisher's exact test
was used to see the association of these variables
on outcome. A p-value of < 0.05 was considered
significant.
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Results

There were 195(73.9%) males and 69(26.1%)
females in our study. There were 155(58.7%)
patients who were less than 55 years of age, while
109 (41.3%) patients were equal to or greater than
55 years old. The mean age was 53.82 + 7.64, the
mean weight was 74.56 + 8.01 kg, the mean height
was 1.49 £ 0.15 meter, and the mean BMI was 25.31
+ 3.84 kg/m° Smoking history was present in
80(30.3%), while it was negative in 184 (69.7%)
patients. Hypertension was present in 131 (49.6%),
while it was absent in 133 (50.4%) participants. We
also stratified our study population according to
BMI as follows. 7 (2.7%) were in the underweight
category, 69 (26.1%) had normal BMI, 54 (20.5%)
were overweight, 50 (18.9%) had mild obesity, 48
(18.2%) had moderate obesity and 36 (13.6%) were
having severe obesity. The mean duration of
diabetes in our study was 8.90 + 4.50 years.

The subclinical peripheral arterial disease was
present in 115 (43.6%) people, while it was absent
in 149 (56.4%) patients. The distribution of
peripheral arterial disease according to age,
gender, smoking, hypertension, duration of
diabetes, and BMI was done as shown in table 2.

In males, 92 (47.2%) showed to be positive for PAD,
and this was higher than that of females in whom
23 (33.3%) showed PAD but didn't reach statistical
significance (p=0.044). Stratification of age showed
that patients of age groups greater than 55 had a
higher prevalence of PAD (57, 52.3%) when
compared to less than 55 years (58, 37.4%). This
difference was significant because the p-value was
0.016.

All 80 smokers (100.0%) were positive for PAD in
our study. However, in 184 non-smoker patients, 35
(19.0%) had PAD, while 149 (56.4%) had no PAD
(p<0.001). There was a significant association in
patients with hypertension, as 94 (71.8%) had PAD.
There was no significant difference in the
distribution of peripheral arterial disease in various
groups according to BMI (p=0.360).
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Characteristics n=264
Male 195(73.9)
Gender Female 69(26.1)
. Yes 80(30.3)
Smoking No 184(69.7)
. Yes 131(49.6)
Hypertension No 264(50.4)
< 55 Years 155(58.7)
Age Groups > 55 Years 109(41.3)
Yes 61(43.6)
PAD No 203(56.4)
. . 4-10 years 101(38.3)
Duration of Diabetes > 10 years 163(61.7)
Underweight 7(2.7)
Normal 69(26.1)
BMI Overweight 54(20.5)
Mild Obesity (Class-I) 48(18.2)
Moderate Obesity (Class-II) 50(18.9)
Severe Obesity (Class-Ill) 36(13.6)
Age (years) 53.82 + 7.63
Weight 74.56 + 8.01
Height 1.48 + 0.15
BMI (kg/m?) 2531+ 3.84
Duration in years 8.91 + 4.51
Fasting Blood Sugar(mg/dl) 162 + 17.51
Random Blood sugar(mg/dl) 223 + 21.31
Categorical variables such as Frequencies and Percentages
Continuous variables as Mean + Standard deviation.
Table 2: Association with study variables with PAD.
. . o
Variables Subclinical PAD [n(%)] p-value
Yes No
Male 92 (47.2) 103 (52.8)
044*
Gender Female 23(333)  46(667) OO
. Yes 80 (100) -
k .001*
Smoking No 35091 149 @810) < O
< 55 years 58 (37.4) 97 (62.6)
A .016*
ge > 55 years 57(523) 52477  O0°
. . 3-10 years 47 (46.5) 54 (53.0)
D fD 44
uration of Diabetes — 68417 95583 O3
.. Yes 94 (71.8) 37 (28.2)
| | PAD .001*
Subclinica No 21058 1242 OO
Underweight 2 (28.6) 5(71.4)
BMI .361
Groups Normal 29(420) 40(80) O30
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Overweight 30 (55.6) 24 (44.4)
Mild Obesity (Class-I) 21(43.8) 27 (56.3)
Severe Obesity (Class-Ill) 12 (33.3) 24 (66.7)

Categorical variables were presented as Frequencies and Percentages, and Chi-square's / Fisher's
exact test was applied. *P-values < 0.05 was considered as significant

Discussion

Peripheral arterial disease is a well-known vascular
manifestation of Diabetes mellitus. It is associated
with mortality and amputation of the limb,
especially in diabetes Mellitus. Coronary artery
disease, age, diabetes, hypertension, smoking, and
hypercholesterolemia are the risk factors for PAD".
Peripheral arterial disease can be asymptomatic at
the initial stage and can be missed if not actively
considered. In  our study prevalence of
asymptomatic peripheral arterial disease as per ABI
in patients who had diabetes mellitus for > 3 years
was 43.6% which is significantly high.

Epidemiologic  studies propose a strong
relationship between diabetes and the prevalence
of PAD.4 Asians are at higher risk for early onset
atherosclerosis and cardiovascular disease. They
are predisposed to conditions like Diabetes
Mellitus and Hyperlipidemia even with lower Body
mass index”, which was evident from our study.
Lower extremity arterial disease is a devastating
manifestation of diabetes mellitus and is usually
diagnosed later because of late clinical
presentation. According to one estimate, 8 % of
diabetic patients have peripheral atherosclerosis at
diagnosis™. High prevalence of peripheral arterial
disease in patients with Type 2 diabetes mellitus
has been shown in a study conducted in Eastern
India, where results showed that 53% of patients
had asymptomatic mild PAD and 14% had
moderate PAD™. Another study conducted in
Natal, Brazil, showed peripheral arterial disease in
13.7% of patients who had Diabetes Mellitus'®.
Asymptomatic peripheral arterial disease has been
linked with higher cardiovascular mortality and
morbidity.

This was shown in a study conducted by Bundo et

al, where they found higher coronary and
cerebrovascular mortality and morbidity in patients
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having asymptomatic peripheral arterial disease.
Javed et al. conducted a multicenter study at eight
focuses all through Pakistan and included 830
patients out of which 262 (31.6%) had PAD, ABI <
0.9 but they did not exclude patients who had
clinical features suggestive of Peripheral arterial
disease™.

Furthermore, the prevalence of subclinical
peripheral arterial disease was significantly higher
in patients having male gender and age greater
than 55 years as compared to females and younger
patients. Older age and male gender are known
cardiovascular risk factors which can lead to
peripheral arterial disease and could be the reason
for the higher prevalence of peripheral arterial
disease in our study”. A study conducted in
Germany in which ABP| was measured showed that
the prevalence of PAD was very high in elderly
diabetics in comparison to non-diabetic patients®.

A systematic review was done by Alahdab et al. on
screening of asymptomatic peripheral arterial
disease by measuring ABPI, which also showed a
higher prevalence of PAD in patients with diabetes
and advanced age?’. Smoking is a known strong
risk factor for atherosclerosis and cardiovascular
disease. In our study, all patients who were smokers
had the subclinical peripheral arterial disease.
Similar results have been founded previously, and
the association of peripheral arterial disease has
been shown in various studies. Its prevalence
increased in patients who are also suffering from
Diabetes Mellitus®*?*. A meta-analysis by Lu and
colleagues also showed a strong association
between peripheral arterial disease and cigarette
smoking®*. In our study, patients with hypertension
94 (71.8%) had PAD. Hypertension has a known
association with accelerated atherosclerosis and
can lead to early PAD in patients with other risk
factors like diabetes and smoking®>?®. There was no
significant difference in the presence of subclinical
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PAD in patients with different BMI in our study.
Studies conducted in Brazil® and USA™ with many
subjects did not show any association of Peripheral
arterial disease in Type 2 Diabetic patients with
physical activity level or body composition
variables, which were consistent with our study
results. Though a study conducted by Masood, A.
et al. at Mayo hospital Lahore reported an
association of peripheral arterial disease with
metabolic syndrome?®.

There were limitations in our study. Firstly being a
cross-sectional study with a limited sample size and
time constraints, it would be difficult to estimate
the prevalence of asymptomatic PAD in patients
with diabetes in the community. Still, it provides
local data and emphasizes that clinicians should
look for subclinical peripheral arterial disease.
Secondly, quantifying smoking is often difficult,
and it could have been better to quantify smoking
and assess its significance in causing peripheral
arterial disease. Though ABI is a simple method, it
can give false positive or abnormal results leading
to unnecessary intervention, and data for its use in
the subclinical setting is insufficient for a general
recommendation.

The genuine prevalence of PAD in individuals with
diabetes has been hard to determine, particularly
when subclinical. It was significantly high in our
study and stressed the importance of routine
screening of diabetic patients for asymptomatic
peripheral arterial disease. Asian ethnicity and late
diagnosis of diabetes Mellitus in our setup could be
the cause for our findings. Assessment of large-
vessel PAD prevalence in patients with clinical
features of PAD will dramatically underestimate the
true large-vessel PAD prevalence™. Detection of
Peripheral arterial disease at the early subclinical
stage can be a double edge sword, as it may be
used as a surrogate marker for the prevention of
cardiovascular and cerebrovascular diseases and
identify patients who need early treatment and
intervention, but at the same time may lead to
overtreatment and may not prove to be cost-
effective.
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Given the limitations of relying on the symptoms or
clinical signs of PAD, an additional noninvasive test,
ABI, can be used to screen patients at an early
stage, as it can determine high-risk subjects who
can potentially benefit from  aggressive
atherosclerotic  risk  reduction.  Furthermore,
lifestyle interventions at an early stage may lead to
a better outcome in terms of cardiovascular
morbidity and mortality.

Conclusion

There was a high subclinical peripheral artery
disease prevalence in diabetic patients in our study
population. Those having an age greater than 55
years, smokers, hypertensive and male gender
were having a higher prevalence of PAD. Screening
at the initial stage might help identify patients with
higher cardiovascular morbidity and mortality who
need early treatment. However, the cost-
effectiveness of screening asymptomatic patients
at the initial stage and the benefit/harm of early
intervention needs further studies.
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