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ABSTRACT

Chronic kidney disease (CKD) is a major public health concern worldwide and is associated with high morbidity and mortality. End-stage renal
disease (ESRD) occurs only in 0.15-0.20% of CKD patients per year. However, the risk for cardiovascular (CV) events increases ten to100 fold in
such patients, and hence preventive measures are warranted. Peripheral arterial disease is a marker of cardiovascular diseases such as myocardial
infarction and stroke. The ankle-brachial index (ABI) is a sensitive and cost-effective screening tool for PAD. The present study was taken up to
find out the prevalence of PAD in ESRD and its association with the risk factors. A total of 100 CKD patients with ESRD were included in the study.
The age of the patients ranged from 18 to 76 years, with a mean of 55.10 £ 14.2 years. Of all the patients, 62% were male, and 28% patients were
female. Diabetes mellitus (DM), hypertension and smoking were present in 58%, 73% and 33% of the patients respectively. 42% of the patients had
an ABI <0.9 and hence had PAD. Serum urea, creatinine, and eGFR were significantly higher in the PAD group of ESRD (p=0.003, 0.01) compared
to the patients without PAD. We conclude that the detection of PAD in ESRD is of paramount importance. Timely intervention with statins and
antiplatelet agents may reduce the morbidity and mortality in these group of ESRD patients.
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INTRODUCTION

Chronic kidney disease (CKD) is a major public health concern
worldwide and is associated with high morbidity and mortality [1,2].
itis the seventeenth most important cause of death all over the world.
In India, chronic kidney disease is the eighth leading cause of death
[3,4]. Prevalence of CKD is 13-15 % with stage 1, 2 and 3 as 6.6%,
5.4% and 3.0% respectively [5]. With increasing life expectancy and
the high prevalence of metabolic diseases, many parts of the world
have witnessed a rise in the prevalence of CKD in the last few years
[6]. End-stage renal disease (ESRD) occurs only in 0.15-0.20% of
CKD patients per year. However, the risk for cardiovascular (CV)
events increases ten tol00 fold in such patients, and hence
preventive measures are warranted [7]. Peripheral arterial disease
(PAD) is characterized by decreased blood flow to the limbs, due to
an obstruction or narrowing of the peripheral vessels. It is a marker
of cardiovascular diseases such as myocardial infarction and stroke.
The ankle-brachial index (ABI) is a sensitive and cost-effective
screening tool for PAD. ABI is valuable for screening of peripheral
artery disease in patients at risk and for diagnosing the patients with
lower-extremity symptoms [8].

There is a paucity of data regarding the prevalence of PAD in patients
with ESRD, as well as its association with the risk factors. The present
study was taken up to find out the prevalence of PAD in ESRD and its
association with the risk factors

METHODS AND MATERIALS

This is an observational study on patients with ESRD visiting a tertiary
care hospital in eastern India for hemodialysis from February 2019 to
January 2020.

Subjects: The sample size is based on the prevalence study by PP
Verma [9], who found the prevalence of stage 3 CKD to be 6.3%. Stage
3 patients have chances of progression to ESRD. With a 95%
confidence interval and a margin of error of 5%, the required sample
size was 91. Further, considering an attrition rate of 10%, a total of 100
cases were recruited for the study. As patients departed the study
(because of death, withdrawal, or transfer to other hospitals),
replacement patients were randomly selected. Patients new to
hemodialysis were added in place of the departed patients.

Data Collection: Data regarding patient demographic characteristics,
comorbidities, risk factors, and medical history were collected at
patient entry with the use of standardized proforma. History of
cigarette smoking was taken as nonsmoker versus current smoker.

Diagnosis of PAD: Diagnosis of PAD wad made based on the ankle-
brachial index value. ABI measurement was done with a handheld

dopplerand a cuff. ABI <0.9 was considered as PAD [10],[11].

Biochemical analysis: Random blood sugar, serum urea, serum
creatinine, and urinary protein creatinine ratio was measured in a fully
automated biochemistry analyzer from Dirui CS-t 240, from Korea
using a photometric method. eGFR was calculated using the MDRD
formula[2].

Statistical analysis

The statistical analysis was conducted using the SPSS software
version 20.0. Descriptive statistics were used to get baseline
characteristics of the patients. Independent sample t-test was applied to
find out the test of significance. P values less than 0.05 were considered
significant.

The study was approved by the institutional ethical committee, RIMS,
Ranchi. An informed consent was taken from each of the study
participants.

RESULTS:

Atotal of 100 CKD patients with ESRD were included in the study. The
age of the patients ranged from 18 to 76 years, with a mean of 55.10 +
14.2 years. Of all the patients, 62% were male, and 28% patients were
female. Diabetes mellitus (DM), hypertension and smoking were
present in 58%, 73% and 33% of the patients respectively. The ABI
ranged from 0.38 to 1.67. 42% of the patients had an ABI <0.9 and
hence had PAD.

Table 1: Baseline characteristics of the study group.

Variables ESRD patients (n=100)
Age (SD + Mean) 55.10+ 14.2
Urea (SD + Mean) 194.5 +69.0
Creatinine (SD + Mean) 11.23 +£4.0
Spot UPCR (SD + Mean) 4.85+1.48
eGFR (SD + Mean) 4.99 +2.48
Left ABI (SD + Mean) 1.05+0.25
Right ABI (SD + Mean) 1.02+0.22
Male gender (%) 62
Smoking (%) 33
PAD (%) 42
Diabetes mellitus (%) 58
Hypertension (%) 73

The prevalence of the risk factors like DM, hypertension and smoking
were higher in PAD group as compared to non-PAD group. Figure 1
shows the prevalence of the risk factors in the PAD patients and the
patients without PAD.
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Figure 1: Prevalence of the risk factors in the PAD group and the patients without PAD.

The mean age of the patients in PAD group was higher (56.29 + 2.45) than the non-PAD group (54.24 £ 1.69). However, the difference was
statistically not significant. Serum urea, creatinine, and eGFR were significantly higher in the PAD group of ESRD (p=0.003, 0.01) compared to the
patients without PAD. Table 2 outlines the characteristics of the PAD patient population versus patients without PAD.

Table 2: Baseline characteristics of the PAD patient population versus patients without PAD.

Variables No PAD (n=58) PAD (n=42) P-value
Mean + SE 95% CI IQR Mean + SE 95% CI IQR
Age (years) 54.24 +1.69 50.84-57.64 16 56.29£2.45 |51.34-61.24 21 0.480
Serum urea (mg/dl) 177.28 +7.56 162.13-192.42  |56.5 218.4+11.83 |194.5-242.3 130.5 [0.003
Serum creatinine (mg/dl) 10.23 £0.48 9.26-11.20 4.13 12.62+0.63 [11.36-13.89 5.70 0.003
Urinary Protein Creatinine Ratio (mg/mg)[4.67 £ 0.19 4.29-5.05 2.57 5.10+0.23 4.63-5.57 2.55 0.148
eGFR (ml/min/1.73 m’BSA) 5.53+£0.36 4.80-6.25 2.00 424+0.28 |3.66-4.81 2.00 0.01
Abbreviations: PAD (Peripheral arterial disease), BSA (Body surface Funding: None.

area).

The mean age of the patients in PAD group was higher (56.29 + 2.45)
than the non-PAD group (54.24 + 1.69). However, the difference was
statistically not significant. Serum urea, creatinine, and eGFR were
significantly higher in the PAD group of ESRD (p=0.003, 0.01)
compared to the patients without PAD. Table 2 outlines the
characteristics of the PAD patient population versus patients without
PAD.

DISCUSSION:

In a recently published Screening and Early Evaluation of Kidney
Disease study, the mean age of the population was 45.22 + 15.2 years.
They found that the prevalence of CKD with stage 4 and 5 was 0.8%
and 0.8% respectively. 18.8% of their cohort had diabetes, and 43.1%
had hypertension [12]. DM and hypertension were present in 58 and
73% of our patients respectively. The prevalence of PAD in ESRD was
found to be 25.3% in DOPPS study [13]. We found a prevalence of
42% PAD in ESRD patients which was consistent with the USRDS
study [14]. The traditional risk factors of atherosclerosis, such as
smoking, diabetes, hypertension, dyslipidemia, obesity, physical
inactivity, and increased age, are associated with PAD [15]. In our
study, smoking and hypertension had the strongest association with
PAD in ESRD. Serum urea, creatinine, and eGFR were significantly
higher in the PAD group of ESRD (p=0.003, 0.01) compared to the
patients without PAD. Due to the strong association between PAD and
increased cardiovascular mortality rates in ESRD patients, the early
detection of subclinical PAD is crucial. The early recognition of PAD
may allow the timely initiation of preventive measures like
administration of statins and antiplatelet agents for the prevention of
CVD and critical limb ischemia [16]. Hence, we conclude that the
detection of PAD in ESRD is of paramount importance.

Limitations of the study: The limitation of our study was that we did
not use doppler ultrasound for the detection of PAD. Although ABI has
been widely used as screening tool for PAD in HD patients, the
measurement of ABI might be strongly influenced in cases of highly
calcified or incompressible arteries in our patients.

CONCLUSION:

Early detection of PAD is crucial. Timely intervention with statins and
antiplatelet agents may reduce the morbidity and mortality in these
group of ESRD patients.

Conflict of Interest: None declared.

REFERENCES:

1.

2.

15.
16.

CoreshJ, Selvin E, Stevens LA, et al. Prevalence of chronic kidney disease in the United
States. JAMA2007;298:2038-47.

Hosseinpanah, F., Kasraei, F., Nassiri, A.A. et al. High prevalence of chronic kidney
disease in Iran: a large population-based study. BMC Public Health. 2009; 9, 44.
https://doi.org/10.1186/1471-2458-9-44.

Wang H, Naghavi M, Allen C, Barber RM et al. Global, regional, and national life
expectancy, all-cause mortality, and cause-specific mortality for 249 causes of death,
1980-2015: a systematic analysis for the Global Burden of Disease Study 2015. The
Lancet. 2016;388(10053): 1459-1544.

V Jha, G Garcia-Garcia, K Iseki, et al.Chronic kidney disease: global dimension and
perspectives. Lancet, 382 (2013),260-272

Varma PP, Raman DK, Ramakrishnan TS, Singh P, Varma A. Prevalence of early stages
of chronic kidney disease in apparently healthy central government employees in India.
Nephrol Dial Transplant.2010;25:3011-7.

Coresh J, Selvin Prevalence LA, Manzi J, Kusek JW, Eggers P, et al. Prevalence of
chronickidney disease in the United States. JAMA.2007;298:2038-47.

Tonelli M, Wiebe N, Culleton B, House A, Rabbat C, Fok M, et al. Chronic kidney
disease and mortality risk: A systematic review. J Am Soc Nephrol.2006;17:2034-47.
Hirsch AT, Haskal ZJ, Hertzer NR et al. ACC/AHA 2005 practice guidelines for the
management of patients with peripheral arterial disease. Circulation. 2006;113: e463-
€654

Varma P P. Prevalence of chronic kidney disease in India - Where are we heading?
Indian J Nephrol 2015;25:133-5.

Rac-Albu, M., Iliuta, L., Guberna, S. M., & Sinescu, C. The role of ankle-brachial index
for predicting peripheral arterial disease. Maedica. 2014;9(3), 295-302.

Tendera M, Aboyans V, et al. ESC Guidelines on the diagnosis and treatment of
peripheral artery diseases. Eur Heart J. 2011;32:2851-906.

Singh AK, Farag YM, Mittal BV, et al. Epidemiology and risk factors of chronic kidney
disease in India - results from the SEEK (Screening and Early Evaluation of Kidney
Disease) study. BMC Nephrology. 2013; 14: 114. DOI: 10.1186/1471-2369-14-114.
Rajagopalan S, Dellegrottaglie S, Furniss AL, et al. Peripheral arterial disease in patients
with end-stage renal disease: observations from the Dialysis Outcomes and Practice
Patterns Study (DOPPS). Circulation. 2006;114(18):1914-1922.

US Renal Data System. USRDS 2007 Annual Data Report: Atlas of Chronic Kidney
Disease and End-Stage Renal Disease in the United States. Bethesda, MD: National
Institutes of Health, National Institute of Diabetes and Digestive and Kidney Diseases;
2007.

Cassar K. Peripheral arterial disease. Clin Evid (Online) 2011.

O’Hare A, Johansen K. Lower-extremity peripheral arterial disease among patients with
end-stage renal disease. JAm Soc Nephrol. 2001;12: 2838-2847.

International Journal of Scientific Research |—| 81 |



