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ABSTRACT 

Background: Peripheral arterial disease (PAD) is common in patients with end-stage renal disease on 

hemodialysis, but is frequently underdiagnosed. The risk factors for PAD are well known within the general 

population, but they differ somewhat in hemodialysis patients. This study aimed to determine the prevalence 

of PAD and its risk factors in patients on hemodialysis. 

Objective: To assess the prevalence of peripheral arterial disease in end stage renal disease patients on 

hemodialysis. 

Patients and Methods: This was across-sectional study carried out at Hemodialysis Unit of Al-Hussein 

University Hospital over a period of six month; from September 2019 to April 2020, and conducted on 80 

hemodialysis patients. Demographic data and clinical information were recorded. Laboratory data including 

CBC, calcium, phosphate, total cholesterol, triglyceride, high-density lipoprotein, and iron profile were 

evaluated. The ankle-brachial index was measured in all patients. PAD was diagnosed if ankle-brachial index 

< 0.9. Duplex ultrasound for arterial system of both lower limb was done for patient with ankle / brachial 

index>0.9. 

Results: As regard description of demographic data, the mean age of all studied patients was 45.3 ± 8.8 years 

with minimum age of 24 years and maximum age of 62 years. There were 43 males (53.8%) and 37 females 

(46.3%). Thirty-five patients (43.7%) were diabetic, and 48 patients (60%) were hypertensive. According to 

laboratory profile, the mean of WBCs, Hb, platelets, serum calcium, PO4, and iPTH were 6.5 x10³/ul, 10.4 

g/dl, 228.2 x10³/ul, 8.3 mg/dl, 9.4 mg/dl and 477.2 ug/ml respectively. Regarding lipid profile, the mean of 

total cholesterol, HDL and triglyceride were 214.7 mg/dL, 41.9 mg/dL,and 172.2 mg/dL, respectively. 

Regarding to iron profile, the mean of iron serum, ferritin and TIBC were 62.7 mg/dl, 603.3 ng/ml and 236.7 

mg/dl, respectively. According to ABI, there were 22 patients (27.5%) ≤ 0.9, while there were 58 patients 

(72.5%) > 0.9. The prevalence of peripheral arterial disease among HD patients was 27.5%. 

Conclusions: High prevalence of peripheral arterial disease in CKD patients on hemodialysis and Ankle –

brachial index was clearly more sensitive than physical examination in detecting of peripheral arterial disease 

in CKD patients on hemodialysis. 

Key words: Peripheral arterial disease among hemodialysis Patients, ankle brachial index. 

 

INTRODUCTION 

     Peripheral arterial disease (PAD) of the 

lower extremities is widespread, and it 

affects over 200 million people 

worldwide. The prevalence of PAD has 

increased over the last decade, particularly 

in low-income countries (Fowkes et al., 

2017). It is also highly prevalent among 

patients with end-stage renal disease, and 
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it has serious consequences that influence 

patient outcomes (Viazzi et al., 2017). 

PAD increases with age and is 4.5–14.5% 

more prevalent among individuals aged 

≥65 years (Criqui and Aboyans, 2015). 

Chronic kidney disease (CKD) is a global 

public health problem with a rising 

prevalence. Low glomerular filtration rate 

is associated with higher risk for kidney 

failure requiring dialysis, as well as with 

cardiovascular disease (CVD), 

hypertension, anemia, and other metabolic 

Complications (Abdel-Hady et al., 2013). 

Cardiovascular disease is still the most 

common cause of morbidity and mortality 

in hemodialysis patients (Monfared et al., 

2013). Lower-extremity peripheral artery 

disease (PAD) affects approximately 10 

million adults in the United States and 

more than 200 million adults throughout 

the world. Its global prevalence has 

increased by 24% from 2000 to 2010 

(Benjamin et al., 2019). PAD is associated 

with an increased risk for other 

cardiovascular diseases such as 

myocardial infarction and stroke, reduces 

quality of life, and is a leading cause of 

nontraumatic leg amputation (Fowkes et 

al., 2013). However, it is initially 

asymptomatic, and it can only be 

diagnosed through screening tests, the 

ankle–brachial index (ABI) being the one 

used most frequently (Aboyans et al., 

2012). Among patients on hemodialysis 

(HD), the prevalence of PAD is much 

higher, ranging from 17 to 48% 

(Garimealla and Hirsch, 2014). 

Therefore, many patients on HD with 

PAD could avoid or at least delay adverse 

events, such as amputations, 

cardiovascular events, and death if PAD 

was timely diagnosed and adequately 

treated (Matsuzawa et al., 2015). 

Although these studies were valuable, 

they had different methods for PAD 

diagnosis. The early diagnosis and 

management of PAD can improve the 

prognosis for patients on HD (Ogata et 

al., 2010). 

     The present work aimed to assess the 

prevalence of peripheral arterial disease 

among hemodialysis patients. 

PATIENTS AND METHODS 

     This cross-sectional study included 80 

hemodialysis patients at Nephrology Unit 

Al Hussein University Hospital from 

September 2019 to April 2020. Written 

informed consent obtained from the 

patients for all procedures that performed. 

All procedures followed Al-Azhar 

University Ethical Committee Regulation. 

     All patients received 3 hemodialysis 

sessions weekly. 

Inclusion Criteria: 

1. Patient`s age between 18 and 60 years. 

2. Duration of hemodialysis more than 6 

months. 

3. Uses of native arteriovenous fistula in 

all patients. 

Exclusion Criteria: 

1. Patients less than 18 years or more than 

60 years. 

2. Duration of hemodialysis less than 6 

months. 

3. Un controlled hypertension or diabetes 

mellitus. 

4. Recent infection. 

5. Known to be collagen disease. 

6. Diagnosis of PAD based on ankle / 

brachial index. 
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All Patients in this study were subjected 

to the following: 

1. History and clinical examination 

stressing on ischemic symptoms. 

2. Laboratory Investigations (Serum 

Creatinine – serum Calcium – serum 

phosphorus – intact parathyroid 

hormone – serum iron – serum ferritin 

– transferrin saturation - lipid profile. 

3. Ankle / brachial index measured by 

Doppler ultrasound. 

4. Duplex ultrasound for arterial system 

of both lower limb for patient with 

ankle / brachial index>0.9 will be done. 

     Statistical analysis of data was done by 

using Statistical Program for Social 

Science (SPSS) version 24. Quantitative 

data were expressed as mean± standard 

deviation (SD). Qualitative data were 

expressed as frequency and percentage. 

 

RESULTS 

 

     As regard description of demographic 

data, the mean age of all studied patients 

was 45.3 ± 8.8 years with minimum age of 

24 years and maximum age of 62 years. 

There were 43 males (53.8%) and 37 

females (46.3%). Thirty five patients 

(43.7%) were diabetic, and 48 patients 

(60%) were hypertensive (Table 1). 

 

Table (1): Demographic data of studied patients 

Variables 
Studied patients 

(N = 80) 

Age (years) 
Mean ±SD 45.3 ± 8.8 

Min – Max 24 – 62 

Sex 
Males 43 53.8% 

Females 37 46.2% 

DM 
No 45 56.3% 

Yes 35 43.7% 

HTN 
No 32 40% 

Yes 48 60% 

 

     According to laboratory profile, the 

mean of WBCs, Hb, platelets, serum 

calcium, PO4, and iPTH were 6.5 x10³/ul, 

10.4 g/dl, 228.2 x10³/ul, 8.3 mg/dl, 9.4 

mg/dl and 477.2 ug/ml respectively. 

Regarding lipid profile, the mean of total 

cholesterol, HDL and triglyceride were 

214.7 mg/dL, 41.9 mg/dL, 172.2 mg/dL, 

respectively. Regarding to iron profile, the 

mean of iron serum, ferritin and TIBC 

were 62.7 mg/dl, 603.3 ng/ml and 236.7 

mg/dl, respectively (Table 2). 
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Table (2): Laboratory profiles in studied patients 

Variables 
Studied patients 

(N = 80) 

Iron (mg/dl) 
Mean ±SD 62.7 ± 24.3 

Min – Max 28 – 169 

Ferritin (ng/ml) 
Mean ±SD 603.3 ± 778.3 

Min – Max 15 – 5558 

TIBC (mg/dl) 
Mean ±SD 236.7 ± 778.3 

Min – Max 44 – 555 

T. CHOL (mg/dl) 
Mean ±SD 214.7 ± 50.4 

Min – Max 146 – 388 

T.G (mg/dl) 
Mean ±SD 172.2 ± 48.3 

Min – Max 122 – 321 

HDL (mg/dl) 
Mean ±SD 41.9 ± 5.9 

Min – Max 30 – 56 

CA (mg/dl) 
Mean ±SD 8.3 ± 1.2 

Min – Max 4.5 – 14 

PO4 (mg/ml) 
Mean ±SD 5.4 ± 1.8 

Min – Max 2 – 9.9 

PTH (ug/ml) 
Mean ±SD 477.2 ± 476.7 

Min – Max 12 – 2087 

 

     According to ABI, there were 22 patients (27.5%) ≤ 0.9, while there were 58 patients 

(72.5%) > 0.9 (Table 3). 

 

Table (3): Ankle brachial index in all studied patients 

Ankle brachial index 

Studied Patients (N=80) 
Index ≤ 0.9 Index > 0.9 

N (%) 22 (27.5%) 58 (72.5%) 

Mean ±SD 0.83 ± 0.07 1.12 ± 0.08 

Min – Max 0.7 – 0.9 1 – 1.3 

 

     According to duplex result, the prevalence of Peripheral arterial disease among HD 

patients was 27.5% (Table 4). 

 

Table (4): Duplex results in all studied patients 

Duplex 
Studied patients 

(N = 80) 

Ischemia 22 27.5% 

No ischemia 58 72.5% 

 

DISCUSSION 

     This study was carried out at 

Hemodialysis Unit of Al-Hussein 

University Hospital over a period of six 

month; from September 2019 to April 

2020, and conducted on 80 Hemodialysis 

Patients. 

     As regard description of demographic 

data, the mean age of all studied patients 

was 45.3 ± 8.8 years with minimum age of 
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24 years and maximum age of 62 years. 

There were 43 males (53.8%) and 37 

females (46.3%). Thirty five patients 

(43.7%) were diabetic and 48 patients 

(60%) were hypertensive. Regarding 

pretreatment laboratory profile, results 

showed that the mean of WBCs, Hb, 

platelets, serum calcium, PO4, and iPTH 

were 6.5 x10³/ul, 10.4 g/dl, 228.2 x10³/ul, 

8.3 mg/dl, 9.4 mg/dl and 477.2 ug/ml 

respectively. Regarding lipid profile, 

results showed that the mean of total 

cholesterol, HDL and triglyceride were 

214.7 mg/dL, 41.9 mg/dL, 172.2 mg/dL, 

respectively. 

     Regarding iron profile, results showed 

that the mean of iron serum, ferritin and 

TIBC were 62.7 mg/dl, 603.3 ng/ml and 

236.7 mg/dl, respectively. 

     Regarding results of ABI, there were 

22 patients (27.5%) ≤ 0.9, while there 

were 58 patients (72.5%) > 0.9. The 

prevalence of Peripheral arterial disease 

among HD patients was 27.5%. 

     The results of current study were 

supported by Laghari et al. (2015) in 

which a total of 72 CKD patients were 

included. The age of the patients ranged 

from 18 to 75 years, with a mean of 53.22 

years. Of all the patients, 46 patients 

(63.9%) were male and 26 patients 

(36.1%) were female. Twenty-five 

patients (34.7%) were in stage 3 CKD 

with a GFR of 30–60 mL/min, 27.8% 

were in stage 4 CKD with a GFR of 15–

30 mL/min and 27 patients (37.5%) were 

in stage 5 CKD with a GFR of < 15 

mL/min; of these patients, 25 (34.7%) 

were on hemodialysis. Twenty patients 

(27.8%) had an ABI < 0.9 and hence had 

PVD. In accordance with our results 

Arroyo et al. (2017) in a large multicenter 

cohort enrolled 2445 CKD subjects in 81 

Spanish hospitals and dialysis clinics, 559 

controls with an MDRD > 60 

mL/min/1.73 m2 were recruited from nine 

primary care centers from different 

regions of the country. The mean age of 

the CKD population was 57.9 6 12.8 

years, and 61.7% were male patients. 

Prevalence of hypertension, dyslipidemias 

and diabetes were 89.3, 64.9 and 25.7%, 

respectively. CKD patients had a higher 

prevalence of subclinical PAD than non-

CKD controls (28.0% versus 12.3%, P < 

0.00. 

     PAD is a regular complication of 

hemodialysis patients and is associated 

with poor outcomes. However, it is 

initially asymptomatic, and it can only be 

diagnosed through screening tests, the 

ankle–brachial index (ABI) being the one 

used most frequently (Aboyans et al., 

2012). 

CONCLUSION 

     High prevalence of peripheral arterial 

disease in CKD patients on hemodialysis 

and Ankle-brachial index was clearly 

more sensitive than physical examination 

in detecting of peripheral arterial disease 

in CKD patients on hemodialysis. 
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علرررررري مرررررررض الشرررررررايين الطرفيررررررة شرررررران  فرررررري مرضرررررر  ال لرررررر  المعاشررررررين  خلفيةةةةةةة البحةةةةةة  

، ول رررررن فررررري حييرررررر مرررررن اوعيررررراخ لا يرررررت   ش يصررررر   وعوامررررر  ال طرررررر الاستصرررررفاء الررررردموي

ول نهرررررا   تلرررررا إلررررر  عرررررد مرررررا فررررري ، ل الشررررررايين الطرفيررررر  معروفرررررة  يرررررد اال اصرررررة  ررررراعتا

  ال ل  المعاشين علي الاستصفاء الدمويمرض  

فررررري مرضررررر  ال لررررر    قيررررري  مررررردر إنتشرررررار مررررررض الشررررررايين الطرفيرررررة الهةةةةةدا مةةةةةن البحةةةةة  

 .اء الدمويالمعاشين علي الاستصف

مرررررري  حلرررررري أ ريررررر  لررررر ا الدراسرررررة المقطعيرررررة علررررر   مرررررانين  المرضةةةةةق وطةةةةةرق البحةةةةة  

  وفحررررررري إحليني ررررررري  ررررررر  أخررررررر  التررررررراري  المرضررررررري ال امررررررر خضرررررررعو للكلررررررري  ال لوي و رررررررد

معمليررررررة ل رررررر  المرضرررررري   مررررررا فرررررري  لرررررر  صررررررور  الررررررد  وال اللرررررريو   شررررررام ، واخت ررررررارا 

وال رررررررو ين الرررررردلني عررررررالي ال يافررررررة والفوسررررررفا  وال وليلررررررترول ال لرررررري والرررررردلوخ اليا يررررررة 

وملرررررا الحديرررررد  و رررررد  ررررر   يرررررام م شرررررر ال اعررررر  والعضرررررد فررررري  ميررررر  المرضررررر ، وإعرررررتال 

حمررررررا  رررررر  إ رررررررراء  0,9الشرررررررايين الطرفيررررررة إ ا حرررررراخ م شررررررر ال اعرررررر  والعضررررررد أ رررررر  مررررررن 

ري  الرررررر ي المو رررررا  فررررررول الصررررررو ية المياو رررررة للسهررررررا  الشرررررررياني للطرررررر  اللررررررفلي للمرررررر

  0,9عضد أح ر من / اللدي  م شر ال اع 

، حررررراخ متوسرررررم العمرررررر لسميررررر  تعلرررررف  وصرررررا ال يانرررررا  الديمو رافيرررررةفيمرررررا ي نتةةةةةابح البحةةةةة  

سرررررررنة  43سرررررررنة مررررررر  الحرررررررد اوانررررررر  للعمرررررررر  8 8±  4 .3المرضررررررر  ال اضرررررررعين للدراسرررررررة 

إنرررررررررا   43( و ٪8 4. حرررررررررور   34سرررررررررنة  وحررررررررراخ لنرررررررررا   24والحرررررررررد او صررررررررر  للعمرررررررررر 

 38صرررررررررا ين  اللررررررررر ري، عررررررررراو  علررررررررر  ( م٪3 34مريضرررررررررا   .4(  حمرررررررررا حررررررررراخ 4٪ 32 

( يعررررررررانوخ مررررررررن إر فرررررررراا ضرررررررركم الررررررررد  وحرررررررراخ متوسررررررررم حرررررررررا  الررررررررد  ٪29مريضررررررررا  

ال يضررررررررررراء،والهيمو لو ين، والصرررررررررررفاني الدمويرررررررررررة، ومصررررررررررر  ال اللررررررررررريو ، والفوسرررررررررررفور، 
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/ ايلررررررررريلتر،  ررررررررر 3,19خايرررررررررا/ مي رولترررررررررر , 419×  2,. ،ولرمررررررررروخ الكرررررررررد  السارار يرررررررررة

 4 333مسررررررررر / ايلررررررررريلتر , .,3مسررررررررر  / ايلررررررررريلتر 4,8رولترررررررررر، خايرررررررررا/ مي  419×  4 448

، حررررررراخ متوسرررررررم لتررررررروالي  وفيمرررررررا يتعلرررررررف  ملرررررررا الررررررردلوخ/ ايلررررررريلتر علررررررر  امي رو ررررررررا 

 3,413ال رررررررررو ين الرررررررردلني العررررررررالي ال يافررررررررة, والرررررررردلوخ اليا يررررررررة ال وليلررررررررترول ال لرررررررري, و

لتررررررروالي  وفيمرررررررا / ايلررررررريلتر علررررررر  امسررررررر  4 134، مسررررررر / ايلررررررريلتر 0 31مسررررررر / ايلررررررريلتر، 

الي  ررررردر  إر  رررررا  , وإ مررررراخ متوسرررررم مصررررر  الحديرررررد، والفيرررررريتين، حررررر ملرررررا الحديرررررد يتعلرررررف

/ ايلررررررريلتر علررررررر  مسررررررر  3 442نرررررررانو را / مررررررر  و  4 294مسررررررر / ايلررررررريلتر،  3,24الحديرررررررد 

( أ رررررر  ٪. 43مريضررررررا    44، حرررررراخ لنررررررا     ماشرررررريا  مرررررر  م شررررررر ال اعرررررر  والعضرررررردالترررررروالي

  حانرررررررر  نلرررررررر ة 0,9 (، أح ررررررررر مررررررررن٪. 34مريضررررررررا    8. ، حمررررررررا حرررررررراخ لنررررررررا 0,9مررررررررن 

 ( ٪. 43الإصا ة  أمراض الشرايين الطرفية  ين مرض  الكلي  ال لوي لي 

إر فررررررراا معررررررردل إنتشرررررررار مررررررررض الشررررررررايين الطرفيرررررررة فررررررري مرضررررررر  ال لررررررر   الإسةةةةةةةتنتا  

( وم شرررررررر ال اعررررررر  والعضرررررررد أحيرررررررر ٪. 43المررررررريمن الررررررر ين ي ضرررررررعوخ لكلررررررري  ال لررررررر   

يين الطرفيررررر  فررررري مرضررررر  علاسرررررية مرررررن الفحررررري ال ررررردني فررررري ال شرررررا عرررررن مررررررض الشررررررا

 .ال ل  الميمن المعاشين علي الاستصفاء الدموي

المعاشررررررين علرررررر  الاستصررررررفاء  مرررررررض الشرررررررايين الطرفيررررررة فرررررري المرضرررررر  الكلمةةةةةةال الدالةةةةةةة 

 ، م شر ال اع  والعضد الدموي


