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Abstract Abstract 
Introduction:Introduction: Chronic kidney disease (CKD) is one of the leading causes of morbidity and mortality 
worldwide. CKD and Peripheral arterial disease both independently increase the risk for cardiovascular 
disease (CVD) events and contribute significantly to morbidity and mortality. There is limited data about 
the co-relation between ultrasound measures of the femoral artery in peripheral vascular disease (PVD) & 
renal functional status. This research hence will help us in the establishment of a relationship between 
femoral intima-media thickness (fIMT) with CKD. Also, IMT assessment might help in earlier detection of 
atherosclerotic plaques & hence PVD. 

Materials and methods:Materials and methods: A cross sectional study was conducted for 1 year in a tertiary care hospital. 99 
CKD patients with no history of smoking & hypertension were enrolled, who underwent femoral Doppler 
ultrasonography. The findings of ultrasonography were analysed. Descriptive analysis was carried out for 
the quantitative data. 

Results:Results: The mean age was 52.42 ±15.95years, mean femoral intima media thickness (fIMT) was 0.08± 

0.02cm and mean estimated glomerular filtration rate (eGFR) was 17.44±15.44ml/min/1.73m2. In this 
study men were more commonly affected, most vulnerable age being >60 years. Out of 99 subjects, 69 
had raised IMT and 30 patients had normal IMT. Prevalence of atherosclerosis in the given study group 
was found to be 69.70 %. Higher prevalence of raised IMT among diabetics (75.0%) was present. Not all 
CKD groups had significant co-relation with IMT. 

Conclusion:Conclusion: Prevalence of atherosclerosis was high in CKD population, more common in men and in the 
older age group. None of the CKD Stages had any significant co-relation with PVD. Femoral artery plaques 
identified by ultrasound are independently associated with lower eGFR. Femoral artery doppler 
ultrasonography will be a promising tool for identifying atherosclerosis in kidney disease in its earlier 
course. 

Keywords Keywords 
Atherosclerosis, chronic kidney disease, ultrasonography, peripheral vascular disease, plaque, intima 
media thickness. 
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Introduction  

Chronic kidney disease is one of the leading causes of morbidity and mortality 

worldwide. Exact prevalence of chronic renal disorder is not known in Indian 

subcontinent since not many longitudinal studies have been done. As per a few 

studies, however, it is estimated approximately to be 800 /million population.1 

Atherosclerosis is a major mortality factor in India, commonly noticed with chronic 

kidney disease (CKD) patients. CKD-related metabolic abnormalities, endocrine 

abnormalities, and inflammatory conditions have also been known to play a role in 

atherosclerosis in cardiac disorder patients2 Chronic kidney disease (CKD) is 

associated with peripheral artery disease (PAD)3.CKD and Peripheral arterial disease 

both independently increase the risk for cardiovascular disease (CVD) events and 

contribute significantly to morbidity and mortality.4-6 For more than 40 years ankle -

brachial index (ABI) has been used for peripheral arterial disease7, however, this index 

is considered less sensitive in the early stage of PAD, where there is earlier 

development of atherosclerosis and vessel dysfunction than a lower ABI since it needs 

a plaque that's sufficiently occlusive enough to decrease blood pressure distally. Also 

using ABI in CKD patients is troublesome as there is a higher chance of them having 

stiff arteries, leading to a lower sensitivity of ABI.8-10 Many studies have shown that 

there is an association between increased carotid Intima Media Thickness (cIMT)11-12 

and decreased kidney function, in fact, it has been proved many times that there is a 

faster increase in cIMT.13However, in contrast to carotid atherosclerosis, femoral 

atherosclerosis has been less studied. Some studies have shown that subclinical 

atherosclerosis is most likely identified in femoral arteries than carotid arteries (54% 

vs34%)14,15. Hsu et al found that CKD was quantifiably having association in relation 

to plaque prevalence of femoral artery, even in subjects with normal ABI.16 
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There is limited data about the co-relation between USG measures of the 

femoral artery of peripheral vascular disease & renal functional status. Hence This 

study was done to study the relationship between femoral artery intima-media 

thickness and atherosclerosis in patients with chronic kidney disease using femoral 

Doppler ultrasonography. IMT assessment might help in earlier detection of 

atherosclerotic plaques & hence podcast-effectiveness, patient ease, reduced 

radiation risk has made femoral Doppler ultrasonography a preliminary investigation 

in assessing peripheral vessels. 

Objectives  

• To assess the femoral vessel IMT in CKD subjects. 

• To calculate the estimated eGFR in CKD patients & analyse the relationship of 

femoral IMT in subjects with low eGFR 

 

 

Materials and methods  

The study was a hospital-based cross-sectional study carried out on 99 patients 

between January 2020 – December 2020 who were known cases of CKD patients 

referred from department of nephrology to the radiology department of KLE'S Dr. 

Prabhakar Kore Hospital Belagavi for femoral Doppler ultrasonography. As stated 

by the kidney International Journal, CKD is defined as when the GFR is less than 60 

ml per min per 1.73 m2 for more than 3 months, irrespective of cause. 17 
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Exclusion criteria were  

• Patients diagnosed with type I diabetes mellitus or hypertension or with history 

of smoking which are also risk factors for atherosclerosis. 

• Patients who underwent surgical / interventional treatment of carotid arteries 

for atherosclerotic disease. 

• Patients diagnosed with gestational diabetes mellitus. 

• Patients with past renal transplant  

• Patients with a known case of renal malignancy based on their history and 

medical records. 

• Patients who underwent surgical/interventional treatment of femoral arteries for 

atherosclerotic disease. 

This research was accepted by an institutional human ethics committee 

(MDC/DOME/292). An informed written consent was received from all the subjects. A 

pre-structured proforma was used to gather baseline demographic and clinical data. 

Using the demographic data and creatinine values, the GFR was estimated using the 

recent CKD EPI formula18. 

The CKD EPI equation being: 

GFR = 141 x min (S. creatinine /κ,1) α x max (S. creatinine /κ, 1)-1.209 x 0.993Age x  

1.018[for  female] x 1.159 [for African] 

 κ = 0.7 in female and 0.9 in male,  

α = -0.329 in females and -0.411 for male. 
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Ultra sound protocol and vascular measurement  

The study population was subjected to femoral artery Doppler ultrasonography 

on GE VOLUSON machine (GE Healthcare, USA) fitted with a linear array transducer 

of 7.5-12 MHz high frequency. 

Patients were positioned supine with their legs extended.  The examination was 

started with a transverse scan of the left and right thigh regions. Scanning was 

performed in the following areas: right and left femoral area. The CFA & SFA would be 

focused, & IMT would be measured on the transverse axis. 

High-resolution ultrasonography is used to visualize various strata of arterial 

walls. In the long axis, the two walls appear as hyperechoic lines with a dark region in 

between. The initial echoic line on the farther wall originates from close opposition 

between vascular lumen, while later nearer echoic line originates from apposition 

between medial & adventitial layer. The inside margin of an echoic adventitial layer is 

sharpened by a less bright medial layer. Combined intima-media thickness is the 

length between the distance from the first bright line along the far wall to the second 

bright line. 

Plaque: It is defined as a focal structure that encroaches into the arterial lumen 

of at least 0.5 mm or 50% of the surrounding IMT value or demonstrates a thickness 

>1.5 mm as measured from the media-adventitia interface to the intima-lumen 

interface. Plaques were detected by B-mode ultrasonography, value ≥1.2 mm (lumen 

to adventitia) indicated the presence of plaque.19 
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Statistical Analysis: 

 In the present cross-sectional analysis, the mean and standard deviation were 

determined for the continuous quantitative variables. For comparative purposes, the 

continuous variables were compared using appropriate methods, such as ANOVA, 

correlation, regression, etc. Discrete variables were represented by a median. The 

relation between the result, clinical and demographic characteristics were evaluated 

using either the Chi-square or the exact Fisher test. The value of p less than 5% (0.05) 

will be considered important for all the tests.  

Results  

Total ninety-nine CKD cases were prospectively studies in this study. The 

study had most of the subjects from age of 51-60 years (26.26%), trailed by 61–70-

year (23.23%) age group. The mean age was (52.39± 15.89) years. In the current 

study percentage of male patients were more (70.71%) as compared to the female 

patients (29.29%). Out of 99 CKD patients ,46(46.46%) had a symptom of oedema, 

28(28.28%) had symptoms of decreased urine output ,15 (15.15%) had blackish 

discoloration of foot and 10(10.10%) had urticaria. The study had borderline high 

percentage of non-diabetics, the percentage being 51.52%, whereas diabetics in study 

constituted 48.48% (Figure 1 or Table 1). Maximum number (61) of patients had eGFR 

values < 15 mL per min per 1.73m2. 4 patients had eGFR values between 60-90 mL 

per min per 1.73m2 range. Majority of patients were in stage 5(61.62%) followed by 

stage 4(22.22%), stage3B (8.08%), stage 2(4%) and stage 3A (4%) (Figure 2 or Table 

2). 

In the current research, 69 cases (69.70 %) had raised IMT and 30 (30.30%) 

cases did not have any atherosclerotic changes, suggesting a significant prevalence 

of atherosclerosis. Maximum numbers of cases with raised IMT were in the age 
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group of 61-70 years, however all the subjects of age group of 71 to 80 years had 

raised IMT, making it the vulnerable age group (Figure 3 or Table 3). Majority of 

patients (92) had creatinine in the range of 1.3-10 mg/dl, 6 patients had in the 11-

21mg/dl range and just one patient had creatinine >21mg/dl.  

In the present study it showed that out of the 48 diabetic patients, 36 diabetic 

patients (75.0%) had raised IMT though statistically not significant (p= 0.1190).31 

patients out of 69 patients with raised IMT had femoral wall thickness, but it was 

statistically not significant(p=0.6) (Figure 4 or Table 4). Out of 99 subjects 20 patients 

had peripheral vascular disease. The study showed that all the patients with eGFR 

range 30-44 mL/min/1.73m2 had raised IMT and most of the patients (86.36%) with 

eGFR range 15-29 mL/min/1.73m2 had raised IMT. (Figure 5 or Table 5). The study 

showed that patients with eGFR range 15-29 (mL/min/1.73m2) had maximum 

triglyceride levels which is statistically significant (Figure 6 or Table 6). The present 

study showed that, about 91.92 % of the CKD subjects were anaemic and 16.16% 

subjects undergoing haemodialysis treatment. 

Discussion 

Chronic kidney disease is a stand-alone threat for atherosclerosis. 

Atherosclerosis is a gradually progressing disease over several decades before signs 

and symptoms. It would be too late by the time complications arise as it's a silent 

disease and would have already caused irreversible histological alterations Colour 

Doppler ultrasonography is a non-invasive and cost-effective imaging modality that 

has a vital function in assessing the severity of atherosclerosis and  PVD in CKD 

patients. The current study included 99 patients; among them male patients (70.71%) 

were more than female (29.29%) patients.  The maximum number (19) of subjects 

who had raised IMT were from the age group of 61-70 years. However, all the patients 
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of age group 71-80 years had raised IMT, making this age group the most vulnerable 

age for atherosclerosis. Men were more affected as compared to women. Research 

by Simon Hsu et al. showed that the prevalence of plaque was higher in males, which 

is consistent with our study.16 

In this study out of 99 patients, 69 patients (69.70%) had raised IMT, whereas 

30 patients (30.30%) did not have raised IMT without evidence of any atherosclerotic 

plaques, making the prevalence of atherosclerosis in the given CKD population as 

69.70%.This was in consistency with a research of Nariman et al, who had higher 

femoral IMT in chronic kidney disease subjects in comparison with normal 

individuals.20The result was also matching with a study by Simon et al., who had a 

plaque prevalence of 46% among 156 CKD patients .In another observational study 

conducted  by Gracia et al on 1553 CKD patients who underwent USG carotid and 

femoral  found that high prevalence of atherosclerosis (68.9%) and also found that 

plaque progression was associated with concurrent CKD progression21. 

Though the prevalence of atherosclerosis in the CKD population was high 

(69.70%), the percentage of subjects having peripheral vascular disease was 20.20 

%, which is similar to the study by  Ohare et al where the prevalence of PAD in renal 

insufficiency was found to 24%3 .The prevalence of PVD in other studies ranges from 

24% to 37% which is consistent with the present study.22,23 ARIC study by Wattanakit 

et al concluded that incidence of PAD was 8.6per 1000per year in CKD patients with 

RR of 1.56(95%CI 1.13 to 2.14)24 

In the present study out of 99 subjects, 48(48.48%) subjects had diabetes. Of 

the 48 diabetic patients, 36 diabetic patients (75.0%) had raised IMT, suggesting a 

high prevalence of atherosclerosis among diabetics. The study by Le et al also had 
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similar results wherein femoral artery was thickened in 38.2 % of diabetics.25in a study 

conducted by Palance et al on 1548 CKD patients ,419 patients were diabetic 

constituting 27%. The frequency of femoral plaques at any site (with or without the 

presence of carotid plaques) was significantly higher in DM patients (58.5% vs. 47.5%, 

p < 0.001). However, no significant differences were found in the percentage of 

patients with femoral plaques but without carotid plaques. The proportion of patients 

with atherosclerotic plaques in both sites, carotid and femoral, was also higher in DM 

patients (46.1% vs. 34.2%, p < 0.001). The prevalence of patients presenting plaques 

at either the carotid or the femoral site was significantly higher among patients with 

DM (81.4% vs. 64.1%, p < 0.001).26 

In our study only groups with eGFR values 15-29 & 30-44 mL/min/1.73m2 had 

a strong positive correlation fIMT. This is in contradiction to the study by Hsu et al, who 

had a significant association with lower eGFR values and higher fIMT values16. 

However, the adjusted model in terms of age, sex, race, the association was no longer 

was significant. Similar results were obtained as stated above since CKD 

categorization into stages depends on the eGFR values. Our study showed that only 

CKD Stages 4 & 5 had more prevalence of higher IMT. 

According to the presents study results, 13.11 % of patients with eGFR < 15 

mL/min/1.73m2 had PVD ,36.36 % of patients with eGFR range 15-29 mL/min/1.73m2  

had PVD, 25% of the patients  with  eGFR range 30-44 , 45-59 & 60-90 mL/min/1.73m2 

had PVD .(p = 0.22) This suggests that none of the eGFR patients groups had any 

significant co-relation with PVD. 

NEFRONA study showed a clear trend towards higher prevalence of plaques 

with more advanced CKD categories, confirming that severity of CKD is an 

239

Digital Journal of Clinical Medicine, Vol. 5 [2023], Iss. 5, Art. 10

https://rescon.jssuni.edu.in/djcm/vol5/iss5/10
DOI: 10.55691/2582-3868.1170



independent factor influencing subclinical atheromatosis (odds ratio [OR] G3: 1.29; 

95% CI, 0.99–1.67; P=0.058; OR G4: 1.72; 95% CI, 1.32–2.24; P=0.001; OR G5: 3.74; 

95% CI, 2.80–4.98; P<0.001 versus control patients.27-29. 

Accordingly, none of the CKD Stages had any significant co-relation with PVD. 

In the present study, the patients with eGFR range 15-29 (mL/min/1.73m2) had 

maximum triglyceride levels which is statistically significant. similar to the present 

study, other study conducted by Wang Y et al found that serum triglyceride level 

showed a negative correlation with measured GFR (mGFR) (β = -0.006, P = 0.006) in 

linear regression analysis and concluded that serum triglyceride level is independently 

association with mGFR. Patients with reduced kidney function are more likely to have 

higher serum triglyceride levels30. 

 

Limitation  

As the present study is a cross sectional study, precludes determination of whether 

femoral artery measures of PAD precede CKD or vice versa. The study includes small 

sample size which may again be a limitation and needs further studies with larger 

sample size.  Future studies should also assess for associations between femoral 

ultrasound vascular measures and change in eGFR over time and whether femoral 

artery ultrasound might identify prevalent PAD. Such studies may ultimately allow early 

detection of PAD and hence prevention of complications associated such as lower limb 

infections and amputations. 
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CONCLUSION: 

Prevalence of atherosclerosis was high in CKD population, more common in men and 

in the older age group. None of the CKD Stages had any significant co-relation with 

PVD. Femoral artery plaques identified by ultrasound are independently associated 

with lower eGFR. Femoral artery ultrasound will be a promising tool for identifying 

atherosclerosis in kidney disease in its earlier course. 

Acknowledgements  

We acknowledge department of radiodiagnosis and statistician for their support. 

Conflict of interest  

None  

 

 

 

 

REFERENCES 

1. Agarwal SK, Srivastava RK. Chronic kidney disease in India: challenges and 

solutions. Nephron clinical practice. 2009;111(3):c197-203. 

2. Subbiah AK, Chhabra YK, Mahajan S. Cardiovascular disease in patients with 

chronic kidney disease: a neglected subgroup. Heart Asia. 2016 Jul 1;8(2):56-61. 

3. O’Hare AM, Glidden DV, Fox CS, Hsu CY. High prevalence of peripheral arterial 

disease in persons with renal insufficiency: results from the National Health and 

Nutrition Examination Survey 1999-2000. Circulation 2004; 109:320-3. 

241

Digital Journal of Clinical Medicine, Vol. 5 [2023], Iss. 5, Art. 10

https://rescon.jssuni.edu.in/djcm/vol5/iss5/10
DOI: 10.55691/2582-3868.1170



4. Go AS, Chertow GM, Fan D, McCulloch CE, Hsu C. Chronic kidney disease and the 

risks of death, cardiovascular events, and hospitalization. N Engl J Med 2004; 

351:1296-305. 

 5. Golomb BA, Dang TT, Criqui MH. Peripheral arterial disease: morbidity and 

mortality implications. Circulation 2006;114: 688-99. 

6. Liew YP, Bartholomew JR, Demirjian S, Michaels J, Schreiber MJ Jr. Combined 

effect of chronic kidney disease and peripheral arterial disease on all-cause mortality 

in a high-risk population. Clin J Am Soc Nephrol. 2008 Jul;3(4):1084-9. doi: 

10.2215/CJN.04411007. Epub 2008 Mar 12. PMID: 18337552; PMCID: PMC2440260. 

7. Sacks D, Bakal CW, Beatty PT, et al. Position statement on the use of the ankle-

brachial index in the evaluation of patients with peripheral vascular disease: a 

consensus statement developed by the standards division of the Society of 

Cardiovascular & Interventional Radiology. J Vasc Interv Radiol. 2002; 13:353. 

8. McDermott MM, Guralnik JM, Ferrucci L, Criqui MH, Greenland P, Tian L, et al. 

Functional decline in lower extremity peripheral arterial disease: associations with 

comorbidity, gender, and race. J Vasc Surg 2005; 42:1131-7. 

 9. McDermott MM, Guralnik JM, Ferrucci L, Tian L, Liu K, Liao Y, et al. Asymptomatic 

peripheral arterial disease is associated with more adverse lower extremity 

characteristics than intermittent claudication. Circulation 2008; 117:2484-91.  

10. McDermott MM, Guralnik JM, Tian L, Liu K, Ferrucci L, Liao Y, et al. Associations 

of borderline and low normal ankle brachial index values with functional decline at five-

year follow-up. J Am Coll Cardiol 2009; 53:1056-62. 

242

Sogi et al.: Relationship Between Femoral Artery Intima-Media Thickness And At

Published by Research Connect, 2023



11.Angela M. Desbien, Michel Chonchol, Hannes Gnahn, Dirk Sander,Kidney Function 

and Progression of Carotid Intima-Media Thickness in a Community Study, American 

Journal of Kidney Diseases,Volume51,Issue4,2008,Pages 584-593,ISSN 0272-

6386,https://doi.org/10.1053/j.ajkd.2007.11.026. 

12 Margekar,V, Thakur.S, Jatav. O.P., Tiwari, D., Gupta, M.P. et al. Carotid Intimal 

Medial Thickness (CIMT) in Patients of Chronic Kidney Disease (CKD) and its 

Association with CKD Staging. International Journal of Contemporary Medical 

Research 2020;7(3):C7-C9 

13.Desbien AM, Chonchol M, Gnahn H, Sander D. Kidney function and progression of 

carotid intima-media thickness in a community study. American journal of kidney 

diseases. 2008 Apr 1;51(4):584-93. 

14. Laclaustra M, Casasnovas JA, Fernández-Ortiz A, Fuster V, León-Latre M, 

Jiménez-Borreguero LJ, et al. Femoral and carotid subclinical atherosclerosis 

association with risk factors and coronary calcium: the AWHS study. J Am Coll Cardiol 

2016; 67:1263-74. 

15. Lucatelli P, Fagnani C, Tarnoki AD, Tarnoki DL, Stazi MA, Salemi M, et al. Femoral 

artery ultrasound examination. Angiology 2017; 68:257-65. 

16. Hsu S, Rifkin DE, Criqui MH, Suder NC, Garimella P, Ginsberg C, Marasco AM, 

McQuaide BJ, Barinas-Mitchell EJ, Allison MA, Wassel CL. Relationship of femoral 

artery ultrasound measures of atherosclerosis with chronic kidney disease. Journal of 

vascular surgery. 2018 Jun 1;67(6):1855-63. 

17.kidney disease| Improving Global Outcomes. Chapter 1: Definition and 

classification of CKD. Kidney Int Suppl (2011). 2013 Jan;3(1):19-62. 

243

Digital Journal of Clinical Medicine, Vol. 5 [2023], Iss. 5, Art. 10

https://rescon.jssuni.edu.in/djcm/vol5/iss5/10
DOI: 10.55691/2582-3868.1170



18.Levey AS, Stevens LA, Schmid CH, Zhang Y, Castro III AF, Feldman HI, Kusek 

JW, Eggers P, Van Lente F, Greene T, Coresh J. A new equation to estimate 

glomerular filtration rate. Annals of internal medicine. 2009 May 5;150(9):604-12. 

19. Touboul PJ, Hennerici MG, Meairs S, Adams H, Amarenco P, Bornstein N, et al. 

Mannheim carotid intima-media thickness and plaque consensus (2004-2006-2011). 

An update on behalf of the advisory board of the 3rd, 4th and 5th watching the risk 

symposia, at the 13th, 15th and 20th European Stroke Conferences, Mannheim, 

Germany, 2004, Brussels, Belgium, 2006, and Hamburg, Germany, 2011. Cerebro 

vasc Dis 2012; 34:290-6. 

20. Nezami N, Ghabili K, Shokouhi-Gogani B, Mirchi M, Ghojazadeh M, Safa J, 

Zomorrodi A, Gharadaghi A, Mojadidi MK, Tarzamni MK, Khajir G. The relationship 

between carotid and femoral artery intima-media thickness and histopathologic grade 

of atherosclerosis in patients with chronic kidney disease. Nephron. 2018;139(2):159-

69. 

21.Gracia M, Betriu À, Martínez-Alonso M, Arroyo D, Abajo M, Fernández E, et al. 

Predictors of subclinical atheromatosis progression over 2 years in patients with 

different stages of CKD. Clin J Am Soc Nephrol 2016; 11:287-96. 

22.de Vinuesa SG, Ortega M, Martinez P, Goicoechea M, Campdera FG, Luno J: 

Subclinical peripheral arterial disease in patients with chronic kidney disease: 

Prevalence and related risk factors. Kidney Int Suppl S44 –S47, 2005. 

23.Mostaza JM, Suarez C, Manzano L, Cairols M, GarciaIglesias F, Sanchez-Alvarez 

J, Ampuero J, Godoy D, Rodriguez-Samaniego A, Sanchez-Zamorano MA, MERITO 

Study Group: Relationship between ankle-brachial index and chronic kidney disease 

244

Sogi et al.: Relationship Between Femoral Artery Intima-Media Thickness And At

Published by Research Connect, 2023



in hypertensive patients with no known cardiovascular disease. J Am Soc Nephrol 

17[Suppl 3]: S201–S205, 2006 

24. 7. Wattanakit K, Folsom AR, Selvin E, Coresh J, Hirsch AT, Weatherley BD. Kidney 

function and risk of peripheral arterial disease: results from the Atherosclerosis Risk in 

Communities (ARIC) Study. J Am Soc Nephrol 2007;18: 629-36. 

25. Le TD, Nguyen NP, Nguyen ST, Nguyen HT, Tran HT, Nguyen TH, Nguyen CD, 

Nguyen GT, Nguyen XT, Nguyen BD, Trinh ST. The Association Between Femoral 

Artery Intima-Media Thickness and Serum Glucagon-Like Peptide-1 Levels Among 

Newly Diagnosed Patients with Type 2 Diabetes Mellitus. Diabetes, Metabolic 

Syndrome and Obesity: Targets and Therapy. 2020;13:3561. 

26. Palanca A, Castelblanco E, Perpinan H, Betriu A, Soldevila B, Manuel Valdivielso 

J et al. Prevalence and progression of subclinical atherosclerosis in patients with 

chronic kidney disease and diabetes. Atherosclerosis. 2018 Sep;276:50-57. doi: 

10.1016/j.atherosclerosis.2018.07.01826 

27. Junyent M, Martínez M, Borràs M, Coll B, Valdivielso JM, Vidal T, Sarró F, Roig J, 

Craver L, Fernández E. Predicting cardiovascular disease morbidity and mortality in 

chronic kidney disease in Spain. The rationale and design of NEFRONA: a 

prospective, multicenter, observational cohort study. BMC nephrology. 2010 

Dec;11(1):1-8. 

28.Junyent M, Martínez Alonso M, Borràs M, Betriu i Bars M, Coll B, Marco Mayayo 

MP, Sarró F, Valdivielso Revilla JM, Fernández i Giráldez E. Usefulness of imaging 

techniques and novel biomarkers in the prediction of cardiovascular risk in patients 

with chronic kidney disease in Spain: the NEFRONA project. Nefrologia, 2010, vol. 30, 

núm. 1, p. 119-126. 2010. 

245

Digital Journal of Clinical Medicine, Vol. 5 [2023], Iss. 5, Art. 10

https://rescon.jssuni.edu.in/djcm/vol5/iss5/10
DOI: 10.55691/2582-3868.1170



29.Valdivielso JM, Betriu A, Martinez-Alonso M, Arroyo D, Bermudez-Lopez M, 

Fernandez E, NEFRONA Investigators. Factors predicting cardiovascular events in 

chronic kidney disease individuals. Role of subclinical atheromatosis extent assessed 

by vascular ultrasound. PLoS ONE. 2017;12: e0186665. 

30.Wang Y, Qiu X, Lv L, Wang C, Ye Z, Li S, Liu Q, Lou T, Liu X. Correlation between 

Serum Lipid Levels and Measured Glomerular Filtration Rate in Chinese Patients with 

Chronic Kidney Disease. PLoS One. 2016 Oct 3;11(10): e0163767. doi: 

10.1371/journal.pone.0163767. PMID: 27695128; PMCID: PMC5047470. 

Figure or Tables: 

Figure 1 or Table 1. Demographic features and clinical characteristics 

 

1 Age (in years) distribution  
≤30 
31-40 
41-50    
51-60 
61-70 
71-80 

   
10(10.10%) 
13 (13.13%) 
19 (19.19%) 
26(26.26%) 
23(23.23%) 
8(8.08%) 

2 Mean age (in years)  
 

52.39 ± 15.89 

3 Gender 
Male  
Female  

 
70 (70.71%) 
29(29.29%) 

4 Symptoms  
edema 
Urticaria 
Foot black discoloration 
Decreased urine output 

 
46(46.46%) 
10(10.10%) 
15(15.15%) 
28(28.28%) 

5 Diabetes Mellitus  
Yes  
No  
   

 
48(48.48%) 
51(51.52%) 
 

Figure 1 or Table 1. Demographic features and clinical characteristics 
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Figure 2 or Table 2: Descriptive analysis of distribution in terms of CKD stages 

(N=99  

 

Figure 3 or Table 3: Descriptive analysis of distribution in terms of prevalence 

of raised IMT among different age groups (N=99).  

Age groups Raised IMT 

N(%) 

Not raised IMT 

N(%) 

P value  

<=30yrs 6(60.00%) 4(40.00%) p=0.0070, S 

31-40yrs 8(61.54%) 5(38.46%) 

41-50yrs 10(52.63%) 9(47.37%) 

51-60yrs 18(69.23%) 8(30.77%) 

61-70yrs 19(82.61%) 4(17.39%) 

71-80yrs 8(100%) 0 

Total 69(69.70%) 30(30.30%) 

Stage 2

4.04%
Stage 3B, 

8.08%
Stage 3A

4.04%

Stage 4

22.22%Stage 5

61.62%
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Figure 4 or Table 4: Descriptive analysis of association of DM and femoral wall 

thickness with raised IMT  

 Raised IMT 

 

Not raised IMT 

 

P value 

Diabetes mellitus  
Present  
Absent 

 
36(75.00%) 
33(64.71%) 

 
12(25.00%) 
18(35.29%) 

 
p=0.1190 

Femoral wall 
thickness   
Present  
Absent  

    
 31(86.11%) 
38(60.32%) 

 
5(13.89%) 
25(39.68%) 

 
p=0.6090 

 

 

Figure 5 or Table 5: Descriptive analysis of association between eGFR and IMT 

(N=99). 

eGFR(mL/min/1.73m2) Raised 

% 

Not raised 

% 

Total 

% 

60-90 2(50%) 2(50%) 4(4.04%) 

45-59 5(62.50%) 3(37.50%) 8(8.08%) 

30-44 4(100%) 0 4(4.04%) 

15-29 19(86.36%) 3(13.64%) 22(22.22%) 

<15 39(63.93%) 22(36.07%) 61(61.62%) 

Total 69(69.70%) 30(30.30%) 99(100%). 

Chi-square=6.5232, P = 0.1630 
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Figure 6 or Table 6: Descriptive analysis of association between eGFR and TG 

(N=99). 

eGFR(mL/min/1.73m2) 100-200mg/dl 

(%) 

201-

300mg/dl 

% >301mg/dl % 

60-90 1(25%) 3 75.00 0 0.00 

45-59 2(25%) 1 12.50 5 62.50 

30-44 0 10 45.45 12 54.55 

15-29 2(3.28%) 25 40.98 34 55.74 

<15 0 4 100.0 0 0.00 

Total 5(5.05%) 43 43.43 51 51.52 

Chi-square= 21.4390, P = 0.0060, S 

 

. 
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