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1.Introduction:   
  chronic heart failure is a complex of symptoms  fatigue, shortness of breath, and congestion  that are related to the inadequate perfusion of tissue during exertion and often to the retention of fluid ( 1 )، Despite remarkable therapeutic advances in the management of patients with heart failure (HF), the mortality due to this  syndrome remains high ( 2 ) Chronic heart failure (CHF) is a  progressive and disabling condition that significantly impacts patients' daily lives ،One of its effects is decreased opportunities to participate in social life, leading to reduced social interaction, loneliness, social isolation and lack of social support to continue with their daily life activities ( 3 ).  There are causes and factors that affect the heart .Usually, high blood pressure, obesity, type 2 diabetes [T2DM], coronary artery disease [CAD], and heart valve diseases [VHD]), which more affect both the heart and blood vessels,( 4 )،In chronic v heart failure, the reduction of cardiac result and increased systemic vascular resistance to reduce blood flow to many regional vascular family, especially kidney [1-3].  The reduction of renal blood flow is accompanied by reducing the globatic nomination (GFR) and the renal streaming of sodium and water, which contributes to the composition of the edema،( 5 )، and Creatinine and urea concentrations in the blood change backward with the changes in GFR,( 6 ) The levels of urea in the blood are completely sensitive indicators for kidney disease, and they are high when the renal function drops to about 25-50% of natural,( 7 ) Creatinine levels were increased slightly due to the damage to the kidny by rdusced glumelar filtration rate ( 8 ).


 2 .Literature Review
1.2.1Heart failure:
 Is a clinical syndrome that results when the heart is unable to provide sufficient blood flow to meet metabolic requirements or accommodate systemic venous return.HF may be right-sided, left-sided, or both. Patients with left HF may have symptoms of low cardiac output and  elevated pulmonary venous pressure; dyspnea is the predominant feature. Signs of fluid retention predominate in right HF.be right-sided, left-sided, or both. Patients with left HF may have symptoms of low cardiac output and elevated pulmonary venous pressure; dyspnea is the pre-dominant feature. References ‏( Current medical diagnoses And treatment 2025).( 9 )
1.2.2symptoms of heart failure 
Symptoms of heart failure Shortness of breath (dyspnea),Fatigue and weakness,  Edema, Rapid or irregular heartbeat (palpitations),Persistent cough or wheezing, Increased need to urinate at night (nocturia),Abdominal swelling (ascites),Sudden weight gain ,Lack of appetite and nausea, Difficulty concentrating or decreased alertness ( 10 ).
2.2 pathophysiology:
Heart failure is caused by any condition that reduces the efficiency of the heart muscle, through damage or overloading. Over time, these increases in workload, which are mediated by long-term activation of neurohormonal systems such as the renin–angiotensin system and the sympathoadrenal system, lead to fibrosis, dilation, and structural changes in the shape of the left ventricle from elliptical to spherical.[22]The heart of a person with heart failure may have a reduced force of contraction due to overloading of the ventricle. In a normal heart, increased filling of the ventricle results in increased contraction force by the Frank–Starling law of the heart, and thus a rise in cardiac output. In heart failure, this mechanism fails, as the ventricle is loaded with blood to the point where heart muscle contraction becomes less efficient. This is due to the reduced ability to cross-link actin and myosin myofilaments in over-stretched heart muscle.( 11 )
1.2.3Laboratory Findings
blood count may reveal anemia and a high red-cell distribution width (RDW), both of which are associated with poor prognosis in chronic HF through poorly understood mechanisms. Kidney function tests can determine whether cardiac failure is associated with impaired kidney function that may reflect poor kidney perfusion. CKD is another poor prognostic factor in HF and may limit certain treat-ment options. Serum electrolytes may disclose hypokalemia, which increases the risk of arrhythmias; hyperkalemia, which may limit the use of inhibitors of the renin–angiotensin system; or hyponatremia, an indicator of marked activation of the renin–angiotensin system and a poor prognostic sign.‏( Current medical diagnoses And treatment 2025)( 12 )
UREA: 
The NPN compound present in highest concentration in the blood is urea .Urea is the major excretory product of protein metabolism ,it is formed in the liver from amino groups (-NH2) and free ammonia generated during protein catabolism Since historic assays for urea were based on measurement of nitrogen,the term blood urea nitrogen (BUN) has been used torefer to urea determination. Urea nitrogen (urea N) is amore appropriate term.urea is carried in the blood to the kidney, where it is readily filtered from the plasma by the glomerulus. Most of the urea in the glomerular filtrate is excreted in the urine, although some urea is reabsorbed by passive diffusion during passage ofthefiltratethrough the renal tubules.normal range of urea (10-50) mg/dl
CREATININE:
Creatinine is formed from creatine and creatine phosphate in muscle and is excreted into the plasma at a constant rate related to muscle mass. Plasma creatinine isinversely related to glomerular filtration rate (GFR) and, although an imperfect measure, it is commonly used to assess renal filtration function.Creatinine is released into the circulation at a relatively constant rate that has been shown to be proportional to an individual’s muscle mass. It is removed from the circulation by glomerular filtration and excreted in the urine, Small amounts of creatinine are secreted by the proximal tubule and reabsorbed by the renal tubules, Daily creatinine excretion is fairly stable.
Normal range of creatinine  in female (0.9-1.2)mg/dl and male(0.6-0.9)mg/ dl
Sodium:
Is the most abundant cation in the ECF, representing 90% of all extracellular cations, and largely determines the osmolality of the plasma. A normal plasma osmolality is approximately 295 mmol/L, with 270 mmol/L being the result of Na and associated anions. Na concentration in the ECF is much larger than inside the cells. Because a small amount of Na can diffuse through the cell membrane, the two sides would eventually reach equilibrium. To prevent equilibrium from occurring, active transport systems, such as ATPase ionpumps, are present in all cells. K (see Potassium) is the major intracellular cation. Like Na , K would eventually diffuse across the cell membrane until equilibrium is reached. The Na ,K -ATPase ion pump moves three Na ions out of the cell in exchange for two K ions moving into the cell as ATP is converted to ADP. Because water follows electrolytes across cell membranes, the continual removal of Na from the cell prevents osmotic rupture of the cell by also drawing water from the cell.

Regulation:
The plasma Na concentration depends greatly on the intake and excretion of water and, to a somewhat lesser degree, the renal regulation of Na . plasma Na concentration depends greatly on the intake and excretion of water and, to a somewhat lesser degree, the renal regulation of Na . Three processes are of primary importance: (1) the intake of water in response to BUN 2.8 glucose 18 BUN (mg/dL) 3 glucose (mg/dL) 20 thirst, as stimulated or suppressed by plasma osmolality; (2) the excretion of water, largely affected by AVP release in response to changes in either blood volume or osmolality; and (3) the blood volume status, which affects Na excretion through aldosterone, angiotensin II, and ANP (atrial natriuretic peptide). The kidneys have the ability to conserve or excrete large amounts of Na , depending on the Na content of the ECF and the blood volume.Normally, 60% to 75% of filtered Na is reabsorbed in the proximal tubule; electroneutrality is maintained by either Cl reabsorption or hydrogen ion (H ) secretion. Some Na is also reabsorbed in the loop and distal tubule and (controlled by aldosterone) exchanged for K in the connecting segment and cortical collecting tubule.  
Normal range of sodium (135-145) mmol/l(.6th education michael Bishop). 
Effect of heart failure  in renal blood flows : 
When cardiac output is reduced due to impaired left ventricular function, the kidneys again release renin in an attempt to increase blood pressure and preserve renal blood flow.(13)

Rationale 
To safeguard your cardiovascular health, you must know your heart risks and work hard to minimize them.v According to health experts, the greater the number of risk factors and the greater the severity of each factor, the higher the person's overall risk of developing heart disease.
importance of research problem is that it guides the research and helps advance human understanding and the development of practical solutions.All advancement in treatment and diagnosis are directly tied to research. One research discovery—whether it's a breakthrough discovery or a small insight—has the power to lead to a better understanding of other brain diseases, improved treatments, and development of  new diagnostic technology

4.Objectives:
1.4.1.General objectives :
-To study the effect of sodium ,urea and creatinine in patients with heart failure.
1.4.2.Specif objectives :
1.4.2.1To find out correlation between age , urea , creatinine and sodium among heart 
failure patients.
1.4.2.2.Compare means of sodium, urea and creatine between genders among heart failure patients.
1.4.2.3Compare means of sodium, urea and creatine in heart failure patient to to those of healthy participants.


5. Materials and Methods:
2.1  Study area
2.2  Study Population
2.3 Study Design
d. Sampling strategy
e. Sample Size: equation for calculation of sample size:
f. Selection Criteria
g. Analytical methods. for more details check the appendix.
h. Ethical Clearance
i. Quality Control.
j. Statistical Analysis

5.1.study Area and population :
This study will be carried on Patients samples collected at military hospital in Khartoum State 
5.2.Study design and duration :
This descriptive cross-sectional study will be conducted during the period from 2020 to 2021
5.3.Sampling Technique and Sample Size :  
A Quota sampling technique will be used to select the participants, therefore the sample size of this study will be 40 heart failure patients  and  40 healthy participants

5.4.Selction Criteria :
 Any patient attends the hospital with heart failure Provided that their ages are not less than 18 years old  and healthy participants
5.5.Exclusion properties 
Every person with inflammation and dialysis patients
5.6.Analytical Methods :
Enzymatic method by ureas enzyme for urea estimation ,kinetic colorimetric assay is based on the Jaffe method for creatinine estimation and an Ion-Selective Electrode for sodium estimation .
5.7.Ethical Clearance :
All individuals included in this study were told for study purposes and asked for an agreement and verbal Consent was taken regarding acceptance to participate in the study and - reassurance of confidentiality. Before the sampling from the laboratory.
5.8.Quality Control : 
Normal and abnormal commercial control serum of known concentrations should be analyzed with each run.
5.9Calculation :
The Urea concentration in sample was calculated using the Formula  
Lab Method :
principles:
Kinetic test with urease and glutamate dehydrogenase.2,3,4,5 ,Urea is hydrolyzed by urease to form ammonium and carbonate. In the second reaction 2‑oxoglutarate reacts with ammonium in the presence of glutamate dehydrogenase (GLDH) and the coenzyme NADH to produce L‑glutamate. In this reaction two moles of NADH are oxidized to NAD+ for each mole of urea hydrolyzed.The rate of decrease in the NADH concentration is directly proportional tothe urea concentration in the specimen and is measured photometrically.
This kinetic colorimetric assay is based on the Jaffé method. In alkaline solution, creatinine forms a yellow-orange complex with picrate. The rate of dye formation is proportional to the creatinine concentration in the specimen. The assay uses “rate-blanking” to minimize interference by bilirubin. To correct for non-specific reaction caused by serum/plasma pseudo-creatinine chromogens, including proteins and ketones, the results for serum or plasma are corrected by ‑26 µmol/L (‑0.3 mg/dL).
An Ion‑Selective Electrode (ISE) makes use of the unique properties of certain membrane materials to develop an electrical potential (electromotive force, EMF) for the measurements of ions in solution. The electrode has a selective membrane in contact with both the test solution and an internal filling solution. The internal filling solution contains the test ion at a fixedconcentration. Because of the particular nature of the membrane, the test ions will closely associate with the membrane on each side. The membrane EMF is determined by difference in concentration of the test ion in the test solution and the internal filling solution.

Results :
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Gender frequency among healthy group 
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Gender frequency among heart failure patients




[image: ]

Comparison of blood urea means between heart failure patients and healthy groups,
independent T. test P . value = 0.0001.
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Comparison of blood creainine means between heart failure patients and healthy groups,
independent T. test P . value = 0.0001.
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Comparison of blood Na means between heart failure patients and healthy groups,
independent T. test P . value = 0.2
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Correlation of age to blood urea among heart failure patients, Pearson correlation R = -0.05,
( P.value = 0.8)
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Correlation of age to serum creatinine  among heart failure patients ,
Pearson correlation R = -0.1,  ( P.value = 0.4)
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Correlation of age to blood Na  among heart failure patients ,
Pearson correlation R = -0.1,  ( P.value = 0.5)
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Research Title:
Assessment of Urea, creatinine and sodium 
in patients with heart failure 

Questionnaire:

Patient NO: (        )         						Date:        /        /         
Name: _______________________________
Tel: ____________________  
Address: ___________________________
Age (years): _______________ 
Gender: ____________________________

Results:

	Parameter
	Result

	Age(y)
	

	B.urea (mg/dl)
	

	S.creatinine(mg/dl)
	

	Plasma Na(mmol/l)
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