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ABSTRACT

BACKGROUND

Clinical manifestation of peripheral arterial disease confirmed by reduced ankle-brachial pressure index (ABPI) ranges from the
common asymptomatic disease to the less prevalent intermittent claudication, to the relatively rare critical limb ischaemia with
rest-pain, ulceration or gangrene. Even if peripheral arterial disease does not cause typical claudication, it reduces walking speed
and walking endurance.(!) Regardless of the clinical symptoms, reduced ABPI is a sign of haemodynamic disturbance in the arterial
supply of the lower limbs, which is strongly associated with atherosclerosis in the coronary and carotid territories.(2) Thus,
peripheral arterial disease is associated with increased mortality due to myocardial infarction and ischaemic stroke. Several
studies described 2-3-fold greater mortality in patients with peripheral arterial disease in comparison with age-matched controls
with normal ABPI; patients with peripheral arterial disease had a 5-year mortality of about 30%.3-8) Increasing severity of
peripheral arterial disease, expressed as diminishing ABPI, progressively reduces survival.5-8) Most previously studied cohorts
were either patients referred for non-invasive vascular testing(® or patients with known risk factors such as hypertension(? or
hyperlipidaemia.()

Objectives - To study the prevalence of low ankle brachial pressure index in people with coronary arterial disease when compared
with general population and to find out whether ABPI is a significant individual risk factor for coronary arterial disease.

MATERIALS AND METHODS

ABPI was compared between 100 patients with clinical cardiovascular disease versus 100 controls taken from patients attending
Coimbatore Medical College and general population of Coimbatore respectively. ABPI <0.9 was taken as cut-off as it has a
sensitivity of 90% in detecting peripheral vascular disease, which may also reflect similar pathology in other vascular bed, like
coronary arteries. Prevalence of ABPI less than 0.9 was compared and analysed between the two study populations.

RESULTS

Of the 100 patients with coronary arterial disease, 34% had an ABPI value below 0.9. ABPI in normal range of 0.9 to 1.2 was found
in 58% of total. Another 8% had ABPI in higher range, which is usually associated with calcification of the vessel, which again is a
risk for coronary arterial disease.

CONCLUSION
The study can be concluded by the remark that low ABPI is an individual risk factor for CAD due to its increased prevalence in CAD
group.
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data regarding the utility of ABPI as a screening test in

individuals for whom physicians actually order noninvasive
test for cardiovascular risk prediction.
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So, this study was performed to find the prevalence of low
ABPI (<0.9) in clinical cases of coronary arterial disease
patients and compare it with those who were free of disease
clinically in the same group of population.

Low ABPI reflects peripheral arterial disease of lower
limbs and is used as a tool in treating an ischaemic limb due
to any cause, most common of which is atherosclerosis.
Epidemiological studies have demonstrated that subclinical
cardiovascular disease in one vascular bed is associated with
the presence of clinical disease in another bed as well as with
subsequent cardiovascular and total mortality. As coronary
arterial disease also shares a common aetiology of
atherosclerosis with peripheral arterial disease, ABPI can be
used to predict its risk. Individuals with peripheral arterial
disease of the lower extremities are among the highest-risk
vascular patients. Therefore, presence of peripheral arterial
disease is an indicator of widespread atherosclerosis in other
vascular territories such as the coronary, carotid, and
cerebrovascular arteries (9, a-d).

MATERIALS AND METHODS

ABPI was compared between 100 patients with clinical
cardiovascular disease versus 100 controls taken from
patients attending Coimbatore Medical College and general
population of Coimbatore respectively. ABPI <0.9 was taken
as cut-off, as it has a sensitivity of 90% in detecting
peripheral vascular disease, which may also reflect similar
pathology in other vascular bed, like coronary arteries.
Prevalence of ABPI less than 0.9 was compared and analysed
between the two study populations.

The ABPI was measured according to a standard protocol.
Vascular lower limb examination was done by feeling the foot
pulses (dorsalis pedis and posterior tibial arteries), and
identifying the best palpable one. ABPI was measured by
using the sphygmomanometer and a sonic aid hand-held
Doppler probe (GIMA Ultrasound Technology Ltd, UK),
utilising the best identified note of foot arteries and
measuring its index in relation to the brachial artery. The ABI
measurements were compared between the two groups, with
special concentration on patients with hypertension,
diabetes, hypertension, smoking, PAD, etc as comorbid
associations of atherosclerosis.

Chi-square test was used to compare percentages. A p
value of < 0.05 was considered statistically significant.

Study Population

Patients

100 (50 men and 50 women) randomly selected coronary
arterial disease patients (as evidenced by prior medical
records, recent biochemical, ECG, echocardiographic data,
etc) attending Cardiac Department of Coimbatore Medical
College were screened for ABPI.

Controls

Age and sex matched controls, 100 in number from general
population, who showed no symptoms or signs of coronary
arterial disease.

Special Remarks

Other confounders of CAD like hypertension, diabetes,
dyslipidaemia, genetic predispositions, smokers, etc were not
matched. These were taken as separate variables for
statistical analysis.
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Exclusion Criteria
Patients who were acutely ill or significantly morbid were
excluded from participating in the study.

RESULTS AND DISCUSSION

Relationship of Coronary Arterial Disease to ABPI

Of the 100 patients with coronary arterial disease, 34% had
an ABPI value below 0.9. ABPI in normal range of 0.9 to 1.2
was found in 58% of total. Another 8% had ABPI in higher
range, which is usually associated with calcification of the
vessel, which again is a risk for coronary arterial disease.
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Figure 1. ABPI vs. CAD

The people in the control group had significantly lesser
numbers falling in the abnormal range. 77% percentage of
people had ABPI in the normal range. Only 11% of people had
ABPI in the range of ischaemic limb, i.e. below 0.9. Though
12% had a higher ABPI value, it should be because of the
prevalence of higher age and the comorbid conditions in the

group.
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Figure 2. ABPI vs. non-CAD
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Figure 3. ABPI in CAD vs. non-CAD
Figure 3 shows the comparison of low ABPI in CAD vs.
non-CAD group. There is a significant increase of low ABPI in
CAD group. It was found that in student’s t-test the value was
statistically significant. The correlation coefficient was 0.239
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and Pearson coefficient was 0.239. This further confirms that
the null hypothesis (there is significant difference between
ABPI levels in CAD and non-CAD groups) is true. ABPI level is
high in non-CAD group as compared to CAD group. Non-CAD
groups have normal ABPI value.

Effect of Age on ABPI

The effect of age on ABPI in both groups was studied. With
higher age, more numbers were seen in the abnormal ABPI
range. The trend line was plotted. It was seen that in the
coronary arterial disease patients, people with lower age had
abnormal ABPI readings compared to the normal patients.
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Figure 4 a. Age vs. ABPI (Control group)
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Figure 4b. Age vs. ABPI (CAD Group)

Analysis of Other Comorbid Conditions in the Study
Relation of Hypertension with the Study Groups
80 people in the CAD group had hypertension as compared to
44 in non-CAD group (Figure 5a). The prevalence of low ABPI
in CAD group was increased when compared to non-CAD
group. 33.75% in hypertensive CAD group had low ABPI as
compared to 15.90% in the hypertensive non-CAD group.
Lowest prevalence was in the non-hypertensive, non-CAD
group where the incidence was just 7%.
The highest prevalence was noted in the hypertensive
CAD group, where it formed 33.75% of the group, as seen in
figure 5b.
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Figure 5a. Hypertensive Chart in Real Numbers

Figure 5a shows that the composite analysis chart of
Hypertension and ABPI levels in real numbers. CAD patients
with Hypertension had significantly low ABPI as compared to
non-CAD patients with hypertension. In CAD with Non-
Hypertension group and Non-CAD with Hypertension group
the Low ABPI level is same.

Figure 5b. Graph Plotted in Percentage Prevalence of ABPI
range in Hypertensives In both Groups

Figure 5b shows that the percentage prevalence of ABPI
ranges in hypertensives in both CAD and non-CAD group.
Non-CAD group with Non-Hypertension had lowest
prevalence of ABPIL. Low prevalence of ABPI is more in CAD
with hypertension as compared to non-CAD with
Hypertension. Non-CAD with Non-Hypertension group had
normal ABPI prevalence. In CAD group with Hypertension
and Non-Hypertension the low and normal ABPI prevalence
are approximately same.

Effect of Diabetes ABPI in the Study Group
In the CAD group, 40% had diabetes.
In the non-CAD group, 38% had diabetes.

Highest prevalence of low ABPI was found in CAD with
diabetes, constituting 40% (Figure 7) of 60 (figure 6b).
Lowest prevalence of low ABPI was found in people without
both diabetes and CAD, constituting 11% (Figure 7) of 62
(Figure 6a).
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ABPI IN NON CAD AS RELATED TO DIABETIC STATUS
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Figure 6a. ABPI in non-CAD as Related to Diabetic Status

Figure 6a shows the ABPI levels on Non-CAD + Non-
Diabetic to Non-CAD + Diabetic. High level of ABPI in Non-
CAD + Diabetic is twice than of Non-CAD + Non-Diabetic. Non-
CAD + Diabetic group had lower ABPI level. Non-CAD + Non-
Diabetic had more normal ABPI levels as compared to Non-
CAD + Diabetic group.
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Figure 6b. ABPI in CAD Patients related to Diabetic Status

Figure 6b shows that the ABPI in CAD + Diabetes patients
and CAD + Non-Diabetes patients. There is significant
difference in Low ABPI levels in CAD + Diabetes group and
CAD + Non-Diabetes group. CAD + Non-Diabetes group had
normal ABPI level. High level of ABPI is less in CAD + Diabetes
group as compared to CAD + Non-Diabetes group.

ML R

== ]

Figure 7. ABPI in Relation to CAD and DM in Percentage

Figure 7 shows that ABPI in relation to CAD and Non-CAD
in both Diabetes and Non-Diabetes, Non-CAD + Diabetes
group had low and High ABPI value. In CAD + Diabetes and
Non-diabetes, the ABPI levels are approximately same. Non-
CAD + Non-diabetes had highest normal ABPI level.
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Effect of Dyslipidaemia on ABPI

Prevalence of low ABPI in dyslipidaemic individuals in both
groups was plotted. 46 of CAD group and 57 of the Non-CAD
group had dyslipidaemia (Figure 8a). Of the dyslipidaemics,
33% of the CAD group and 35% of the Non-CAD group had
low ABPI. Only 11% had low ABPI in the people who did not
have both dyslipidaemia and CAD.

r TABPIINCAD RE LA TED TO DY SLIPIDEIMA

I

s

o W

i
- |a

|
ula
O

[=]
o
:}
b
gn
¥
o
I

Figure 8a. ABPI in CAD related to Dyslipidaemia

Figure 8a shows the ABPI in CAD related to
Dyslipidaemia. In both CAD + Non-Dyslipidaemia and CAD +
Dyslipidaemia the High level of ABPI is same. CAD with Non-
Dyslipidaemia had low level of ABPI than CAD +
Dyslipidaemia. CAD + Dyslipidaemia groups had normal ABPI
level.
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Figure 8b. Composite analysis in Dyslipidaemia

Figure 8b shows the composite analysis of dyslipidaemia
in CAD and Non-CAD groups. High level of ABPI is same in
CAD + Non-Dyslipidaemia and Dyslipidaemia. Non-CAD +
Non-Dyslipidaemia group had low ABPI level. In Non-CAD +
Non-dyslipidaemic group, the low and high ABPI levels are
same. Non-CAD + Non-Dyslipidaemia group had
comparatively normal ABPI level.

CONCLUSION

e There is a definite increase in prevalence of low ABPI in
patients with coronary arterial disease in this study.

e The study can be concluding by the remark that low ABPI
is an individual risk factor for CAD, due to its increased
prevalence in CAD group.

e Increasing age has a lowering effect on ABPI, both in
normal as well as patients with coronary arterial disease.

e Diabetes has significant impact on ABPI in patients with
CAD as observed in the study. It can be concluded that a
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diabetic has a definite risk of lowering ABPI as an isolated
factor, which needs future study.

Hypertension and Dyslipidaemia were also found to
increase the prevalence of low ABPI in coronary arterial
disease patients. Dyslipidaemia has a definite role in CAD
patients and low ABPI is an index which has been
observed.
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