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Abstract 

Background: Chronic kidney disease (CKD) is a major public health 

problem worldwide and is associated with a considerable increase in 

morbidity and mortality, cardiovascular disease is most common cause of 

death among chronic kidney disease patients. 

Objectives: The aim of study was to determine the association between 

serum ADMA level and cardiac functions assessed by tissue Doppler 

imaging in chronic kidney disease patients. 

Patients and methods: our study conducted on 90 patients from 

outpatient clinic or inpatient department of national institute of 

nephrology and urology. All patients were subjected to full history, full 

clinical examination, laboratory investigations including: serum urea, 

serum albumin, complete blood picture, serum electrolytes (calcium and 

phosphorus), PTH, serum ADMA, lipid profile and echocardiography and 

Tissue Doppler imaging.  

 Results: 90 patients were included in the study. Each group consisted of 

30 patients stage 3, 4, and, 5 non-dialysis patients. Mean age of stage 3, 

stage 4, and stage 5 non-dialysis CKD patients were respectively 42.33  

years, 39.77  years and 38.67  years. The mean levels of ADMA in stage 

3, stage 4, and 5 were  12701 ng/mL, 14853 ng/mL, and18481 ng /mL 

respectively. Analysis of the differences between the groups showed 

significant differences in ADMA levels (p=0.037), as ADMA level 

increase with progression of disease. 

Conclusion: Serum ADMA is negatively correlated with diastolic 

function among CKD patients,, Tissue Doppler imaging is more accurate 

than echocardiography to estimate diastolic function. 

Key words: ADMA, Diastolic Dysfunction, Tissue Doppler imaging. 
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INTRODUCTION 

hronic kidney disease (CKD) has been considered one of 

the risk factors of cardiovascular disease, and even minor 

to moderate renal insufficiency has been reported to be 

associated with adverse cardiovascular events. Furthermore, in 

CKD patients, cardiovascular disease is the major cause of 

death, which cannot be entirely explained by the clustering of 

the traditional cardiovascular risk (Rahman et al., 2014). 

Asymmetric dimethylarginine (ADMA) is a naturally 

occurring modified amino acid in human blood. It inhibits the 

production of nitric oxide, a key regulator of the vascular tone, 

and may thereby contribute importantly to the process of 

atherosclerosis. ADMA has been shown to correlate with 

various measures of subclinical atherosclerosis, including 

carotid intima‐media thickness and flow‐mediated dilatation. 

Additionally, a growing number of studies suggest that high 

values of circulating ADMA concentration are associated with 

the incidence of cardiovascular disease (CVD) outcomes 

(Fliser et al., 2005).  

Nitric oxide deficiency may occur in patients with 

chronic kidney disease and may contribute to accelerate 

progression of chronic kidney disease, hypertension and 

cardiovascular complications. An increase of endogenous nitric 

oxide inhibitors like asymmetric dimethylarginine seems to 

play a major role in this process.. Asymmetric dimethylarginine 

C 
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accumulation predicts both accelerated renal function loss and 

death in patients with chronic kidney disease and incident 

cardiovascular complications in CKD patients (Zoccali et al., 

2001).  

According to studies, high ADMA levels predicted more 

accelerated course of renal function loss and promoted the 

development of renal damage due to the fact that it triggered 

glomerular hypertension, endothelial damage, salt 

accumulation, and cell senescence (Ravani et al., 2005). 

There are some possible molecular mechanisms of 

ADMA involvementin renal impairment (Matsuguma et al., 

2006). 
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AIM OF THE WORK 

o evaluate the relationship between plasma asymmetric 

dimethyl arginine (ADMA) levels and the myocardial 

function assessed by tissue doppler imaging in the CKD 

population. 
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Review of Literature 

Chapter (1) 

CHRONIC KIDNEY DISEASE (CKD) 

hronic kidney disease (CKD) is a type of kidney disease in 

which there is gradual loss of kidney function over a 

period of months to years. Initially there are generally no 

symptoms; later, symptoms may include leg swelling, feeling 

tired, vomiting, loss of appetite, and confusion. Complications 

include an increased risk of heart disease, high blood pressure, 

bone disease, and anemia (Liao, 2012).  

Signs and symptoms 

 CKD is initially without symptoms, and is usually 

detected on routine screening blood work by either an increase 

in serum creatinine, or protein in the urine. As the kidney 

function decreases: 

 Blood pressure is increased due to fluid overload and 

production of vasoactive hormones created by the kidney 

via the renin–angiotensin system, increasing the risk of 

developing hypertension and heart failure. 

  Urea accumulates, leading to azotemia and ultimately 

uremia (symptoms ranging from lethargy to pericarditis and 

encephalopathy). Due to its high systemic concentration, 

urea is excreted in eccrine sweat at high concentrations and 

crystallizes on skin as the sweat evaporates (uremic frost). 

C 

https://en.m.wikipedia.org/wiki/Creatinine#Serum_creatinine
https://en.m.wikipedia.org/wiki/Creatinine#Serum_creatinine
https://en.m.wikipedia.org/wiki/Blood_pressure
https://en.m.wikipedia.org/wiki/Blood_pressure
https://en.m.wikipedia.org/wiki/Renin%E2%80%93angiotensin_system
https://en.m.wikipedia.org/wiki/Renin%E2%80%93angiotensin_system
https://en.m.wikipedia.org/wiki/Renin%E2%80%93angiotensin_system
https://en.m.wikipedia.org/wiki/Renin%E2%80%93angiotensin_system
https://en.m.wikipedia.org/wiki/Renin%E2%80%93angiotensin_system
https://en.m.wikipedia.org/wiki/Renin%E2%80%93angiotensin_system
https://en.m.wikipedia.org/wiki/Hypertension
https://en.m.wikipedia.org/wiki/Hypertension
https://en.m.wikipedia.org/wiki/Hypertension
https://en.m.wikipedia.org/wiki/Hypertension
https://en.m.wikipedia.org/wiki/Heart_failure
https://en.m.wikipedia.org/wiki/Heart_failure
https://en.m.wikipedia.org/wiki/Urea
https://en.m.wikipedia.org/wiki/Urea
https://en.m.wikipedia.org/wiki/Azotemia
https://en.m.wikipedia.org/wiki/Uremia
https://en.m.wikipedia.org/wiki/Lethargy
https://en.m.wikipedia.org/wiki/Lethargy
https://en.m.wikipedia.org/wiki/Pericarditis
https://en.m.wikipedia.org/wiki/Pericarditis
https://en.m.wikipedia.org/wiki/Encephalopathy
https://en.m.wikipedia.org/wiki/Encephalopathy
https://en.m.wikipedia.org/wiki/Uremic_frost

