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ABSTRACT
Background: Around 10% populations worldwide develop chronic kidney disease and two million people require
frequent dialysis due to it1. Cardiovascular diseases related complications are more common in chronic kidney
patients and responsible for greater morbidity and mortality. This study is designed to determine the peripheral artery
disease in patients with chronic kidney disease in our clinical setup and risk factor associated with them.
Methods: In present study 140 patients with chronic kidney disease were enrolled for this study. Demographic profile
of each patient was recorded. Detailed history of patients regarding claudication was taken. Ankle-brachial index was
calculated in each patient with CKD for diagnosis of PAD based on American heart association guideline.
Results: There was male predominance. History of smocking was present in 80 (57.14%) patients and absent in 60
(42.85%) patients. Symptom of PAD was present in 28 (20%) patients and absent in 114(80%) patients. AnkleBrachial Index was positive in 38(27.14%) patients and absent in 102 (72.85%) patients. 80 (57.14%) patients were in
stage 3 and 24 (17.14%) patients were in stage 4. Diabetes mellitus was present in 26 (18.57%) patients, Hypertension
was present in 64 (45.71%), IHD was present in 22 (15.71%) remaining have no risk factor.
Conclusions: From present study we can conclude that PAD was common in CKD patients more than 50 years of age
and here is male predominance. It is more common in smoker and in most of the patients it was asymptomatic.
Prevalence of PAD was 27.14% in CKD patients. In our study PAD was more common in stage 3 CKD and least
common in stage 2, and cardiovascular risk factor was more common in PAD patients then CKD in general.
Keywords: Peripheral arterial diseases, Chronic kidney disease, Risk factor

INTRODUCTION
Around 10% populations worldwide develop chronic
kidney disease and two million people require frequent
dialysis due to it.1 cardiovascular diseases related
complications are more common in chronic kidney
patients and responsible for greater morbidity and
mortality. Patients with chronic kidney disease are at
higher risk of developing peripheral artery disease than
normal population not only because of atherosclerosis as
common risk factor but chronic kidney disease itself can
become risk factor because of chronic inflammation,
hypoalbuminemia, and a pro-calcific state.2-4 But
peripheral artery diseases are largely overlooked when

chronic kidney patients are evaluated for cardiovascular
risk factor. But peripheral artery disease can work as
predictor for coronary artery disease and mortality
associated with it. As the incidence of peripheral arterial
disease are more in chronic kidney disease patients so it
can work as guide for nephrologists to access the risk
cardiovascular disease in chronic kidney disease
patients.4,5 De-Loach et al has reported that
cardiovascular disease is a major source of morbidity and
mortality for patients with chronic kidney disease (CKD).
Peripheral arterial disease (PAD) is a strong predictor of
coronary artery disease and a risk factor for mortality in
the general population.5 Yevzlin et al from their study
concluded that peripheral arterial disease (PAD) is a
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cardiovascular disease risk equivalent and is a common
problem in chronic kidney disease patients.6 Ix JH et al
has reported that among subjects with CKD, arterial
disease may be due to atherosclerosis, medial arterial
calcification (MAC), or both conditions concomitantly. It
is important for clinicians to recognize both conditions. 7
Muñoz-Terol et al has concluded from his study that
peripheral arterial disease (PAD), that is associated with a
high mortality rate, is not usually assessed in these
patients.8 Based on above literature search we have
designed present study to determine the peripheral artery
disease in patients with chronic kidney disease in our
clinical setup and risk factor associated with them.

for calculation of GFR.11 Ankle-brachial index was
calculated in each patient with CKD for diagnosis of
PAD based on American heart association (AHA)
guideline.12 For diagnosis of hypertension (JNC8)
guideline was used and for diagnosis of diabetes mellitus
ADA Classification and diagnosis of diabetes: Standards
of medical care in diabetes 2019 was used.

METHODS

RESULTS

This is a prospective, cross sectional, observational study
and analytic study conducted in the department of general
medicine and nephrology Konaseema institute of medical
science Amalapuram India from June 2019 to March
2021.

During our study period of one year and 10 months we
have enrolled 140 patients with chronic kidney disease
were enrolled for evaluation of peripheral arterial disease.
As per (Table 1), regarding profile of patients with
chronic kidney disease (CKD), the mean age of patients
with CKD was 55.64±18.71 years.

Patients with chronic kidney disease admitted in the
department of general medicine and nephrology were
included for this study as per following inclusion and
exclusion criteria. A written informed consent was
obtained from all patients before enrolling them for
study.
Inclusion criteria
Inclusion criterion for current study was all patients
diagnosed cases of chronic kidney disease of age above
18 years and both sex.

Statistical analysis
Data were recorded in excel sheet and statistical analysis
was done with software SPSS-14 version. Qualitative
data were calculated as percentage and proportions.

Table 1: Profile of patients with chronic kidney
disease.
Variable
Age
Mean= 55.64±18.71
years
Sex

Exclusion criteria

H/O smocking

Exclusion criterion for current study was pre-existing
peripheral arterial disease, congestive heart failure, aortic
regurgitation and amputation of lower limb.

Symptom of PAD
Ankle-Brachial Index
positive

Sample size
Stages of CKD
Based on previous study indicating that the incidence of
PAD was 24% of patients with renal insufficiency and in
3.7% of participants with normal renal function,
confidence level of 0.95 and power of study 0.8 was
taken to calculated sample size of 140.9,10 Based on
exclusion and inclusion criteria 140 patients with chronic
kidney disease were enrolled for this study.
Procedure
In present study 140 patients with chronic kidney disease
were enrolled for this study. Demographic profile of each
patient was recorded. Detailed history of patients
regarding claudication was taken. Blood sample was
collected for estimation of complete blood count, fasting
and post prandial blood sugar, serum protein, electrolyte,
serum urea and creatinine. CKD-EPI formulae were used

Risk factor

Less than 20
21 to 30
31 to 40
41 to 50
More than 51
Male
female
Present
Absent
Present
Absent
Positive
Negative
Stage 2
Stage 3
Stage 4
DM
Hypertension
IHD
Nil

N
21
22
24
30
43
96
44
80
60
28
112
38
102
46
80
24
26
64
22
28

(%)
15
15.71
17.14
21.42
30.71
68.57
31.42
57.14
42.85
20
80
27.14
72.85
32.85
57.14
17.14
18.57
45.71
15.71
20

Most of the patients were more than 51 years of age 43
(30.71%) which is followed by 41 to 50 years 30
(21.42%). Number of patients less than 20 years were 21
(15%), between 21 to 30 years were 22 (15.71%) and 31
to 40 years were 24 (17.14%). There was male
predominance. History of smocking was present in 80
(57.14%) patients and absent in 60 (42.85%) patients.
Symptom of PAD was present in 28 (20%) patients and
absent in 114 (80%) patients. Ankle-brachial index was
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positive in 38 (27.14%) patients and absent in 102
(72.85%) patients.
Table 2: Profile of peripheral artery patients with
chronic kidney disease.
Variable
Age
Mean (43.15 ±15.94
years)
Sex
H/O smocking
Symptom of PAD
Stages of CKD

Risk factor present in
patients with PAD

Less than 20
21 to 30
31 to 40
41 to 50
More than 51
Male
female
Present
Absent
Present
Absent
Stage 2
Stage 3
Stage 4
DM
Hypertension
IHD
No symptom

N
3
7
8
11
9
30
8
24
14
28
10
8
18
12
14
22
8
6

%
7.89
18.42
21.05
28.94
23.68
78.94
21.05
63.15
36.84
73.68
26.31
21.05
47.36
31.57
36.84
57.89
21.05
15.78

Regarding stages of CKD, 46 (32.85%) patients were in
stage 2, 80 (57.14%) patients were in stage 3 and 24
(17.14%) patients were in stage 4. Diabetes mellitus was
present in 26 (18.57%) patients, Hypertension was
present in 64 (45.71%), IHD was present in 22 (15.71%)
remaining have no risk factor. As per (Table 2), regarding
profile of patients with peripheral arterial disease having
chronic kidney disease (CKD), the mean age of patients
with CKD was 43.15 ±15.94 years. Most of the patients
were from 41 to 50 years of age 11 (28.94%) which is
followed by more than 51 years 9 (23.68%). Number of
patients less than 20 years were 3 (7.89%), between 21 to
30 years were 7 (18.42%) and 31 to 40 years were 8
(21.05%). There was male predominance. History of
smocking was present in 24 (63.15%) patients and absent
in 60 (36.84%) patients. Symptom of PAD was present in
28 (73.68%) patients and absent in 10 (26.31%) patients.
Regarding stages of CKD, 8 (21.05%) patients with PAD
has stage 2 CKD, 18 (47.36%) patients with PAD has
stage 3 CKD and12 (31.57%) patients with PAD has
stage 4 CKD. Diabetes mellitus was present in 14
(36.84%) patients, Hypertension was present in 22
(57.89%), IHD was present in 8 (21.05%) remaining 6
(15.78%) have no risk factor.
DISCUSSION
Peripheral arterial disease is obstructive atherosclerotic
disorder of lower extremities and its incidence is more
common in chronic renal disease patients’ then normal
population. Diagnosis of peripheral arterial disease in

chronic renal disease is always overlooked. It is
associated major amputation and increased mortality and
morbidity in CKD patients.15,16
In present study we have observed that mean age of
patients with CKD was 55.64±18.71 years and PAD with
CKD was 43.15±15.94 years with male predominance.
This finding is supported by the work of Fowkes et al and
McDermott et al.17,18 We have observed that smocking
was common in patients with CKD but it was more
frequent in patients with CKD with PAD (57.14% vs.
63.15 %). This finding is supported by the work of
DeLoach et al and Chen et al.19,20 Symptom of PAD was
present in 28 (20%) patients in total CKD patient but in
patients with PAD symptom was present in 28 (73.68%)
patients. This finding corroborates with the study of
Wattanakit K et al and Liew et al.21,22 O'Hare et al has
reported that PAD is common in patients with CKD, with
a prevalence of 24% which support our study. In our
study prevalence was 27.14%. Garimella et al and
Rajagopalan et al has concluded from their study that
when PAD is broadly defined by an inclusive set of
clinical criteria (including known PAD, symptomatic
claudication, signs of critical limb ischemia (CLI) or
reduced pulses on examination, limb artery
revascularization, or past ischemic amputation), PAD
prevalence ranged from 23-25%.this finding support our
study regarding prevalence of PAD in CKD patients.2,24-26
In current study PAD was more common in stage 3 CKD
and least common in stage 2, and cardiovascular risk
factor was more common in PAD patients then CKD in
general. This finding is supported by the Garimella et al
and O'Hare et al.2,4
CONCLUSION
From present study it was concluded that PAD was
common in CKD patients more than 50 years of age and
here is male predominance. It is more common in smoker
and in most of the patients it was asymptomatic.
Prevalence of PAD was 27.14% in CKD patients. In our
study PAD was more common in stage 3 CKD and least
common in stage 2, and cardiovascular risk factor was
more common in PAD patients then CKD in general.
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