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Abstract- Renal Function Tests are used to categorize renal dysfunction, severity of renal disease, and for the 

follow-up of renal diseases. Renal disease is any condition that causes renal inflammation or tissue damage and 

affects renal function. The aim of the study was the evaluation of serum iron and calcium parameters in patients 

with renal function test and analysis of the relationships between serum level of iron and calcium in women and 

men according to age in group’s examined. Therefore, this study was carried out to investigate iron and calcium 

status in renal inflammation. The blood samples were analyzed for serum iron, urea, uric acid, creation and 

calcium level. Significantly decreased levels of serum iron, calcium and increased level of serum urea, uric acid 

and creatinine (p<0.0001).  

  

INTRODUCTION 

Iron deficiency is common in patients with kidney disease.1Iron deficiency anemia can develop relatively early in the 

course of chronic renal failure (CRF).2 Anemia is a well-known consequence of chronic kidney disease (CKD), and its 

prevalence progressively increases when the estimated glomerular filtration rate decreases to less than 60 mL/min/1.73 

m2. 3 Anemia is a common comorbidity of chronic kidney disease (CKD). As the diseased kidney loses its ability to 

produce the erythropoietin essential to the production of hemoglobin, anemia ensues.4 Serum creatinine is the most 

commonly used marker for estimation of glomerular filtration rate (GFR).5 Anemia is a universal problem among 

children with chronic kidney disease (CKD). Lower levels of glomerular filtration rate (GFR) are associated with lower 

levels of hemoglobin, and in adults the latter is most pronounced when the GFR falls below 60 mL/min per 1.73 m2 .6 

In children, the relationship between GFR and anemia is less clear. However, treatment of anemia in both adults and 

children has improved dramatically with the advent of regular erythropoietin (EPO) and iron therapy. As well, the many 

studies performed in adults and relatively fewer studies carried out in children have demonstrated that improved 

hemoglobin levels are associated with benefits in quality of life, cognitive function, exercise capacity and cardiovascular 

function .7,8,9,10 Patients with chronic kidney disease (CKD) need regular monitoring, usually by blood urea and 

creatinine measurements, needing venepuncture, frequent attendances and a healthcare professional, with significant 

inconvenience. 11 Anemia resulting from iron and erythropoietin deficiencies is a common complication of advanced 

chronic kidney disease (CKD). 12 Anemia remains an early and common complication of chronic kidney disease that 

causes troubling symptoms and reduced quality of life. 13 Anemia is one of the laboratory and clinical findings of 

chronic kidney diseases (CKD). The presence of anemia in patients with CKD has a wide range of clinically important 

consequences. According to current knowledge, anemia also contributes to the progression of CKD and is one of the 

factors that contribute to the high morbidity and mortality in patients with chronic renal failure and their reduced 

survival.14 Decreased availability of iron for erythropoiesis leads to the anemia of chronic kidney disease. 15 Potential 

renal toxicity from iron induced oxidant stress, especially in patients with underlying chronic kidney disease, merits 

further investigation.16 

Renal anemia is caused by a lack of erythropoietin and iron, and  is associated with increased morbidity and mortality 

in patients with chronic kidney disease.17 Whether calcium channel blockers (CCBs) are associated with lower 

hemoglobin levels in chronic kidney disease (CKD).18 Effect of calcium-based versus non-calcium-based phosphate 

binders on mortality in patients with chronic kidney disease.16 The non-linear relationships between the minerals and 

mortality to obtain accurate effect estimates.17 

                   Various biochemical parameters that are presently determine in serum. Total iron, calcium, urea, uric acid 

and creatinine for the screening and diagnosis of renal disease as well as to alter mine the change that occurs in the 

metabolic process associated with the renal disease complication. The purpose of this research is to establish 

biochemical parameters for the screening and diagnosis of renal diseases and its complication with risk factors of iron, 

calcium. To determine the interrelationship of iron and other diagnosed parameter through them.  
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MATERIALS AND MATHODS 

This study was conducted at the Department of Biochemistry S.S. Medical College Rewa (M.P.). Source of data- The 

study group compared of 111 subjects from 10-90 years of age.  

Specimen collection and preparation/ collection of samples-Venous blood was collected from all subjects after 12 hours 

over night fasting. Fasting venous blood were drawn from all 3 ml of venous blood was collected and stored in a sterile 

vial. Blood was allowed to clot of room temperature. Clot was rimmed, centrifugation serum was separated by low 

speed centrifugation and the serum was stored in a sterile vial hemolyzed and lipemic samples were rejected. 

Biochemical analysis-Serum total protein, bilirubin, calcium and iron were estimated by colorimetric method. Present 

work was approved by institutional research and ethical committee. Mean and standard deviation were determined for 

each variable in all groups. All results were expressed as mean +/-SD. Student “t” test was used to assess statistical 

significance of the results. 

 

OBSERVATION 

Table.1-The level of Serum calcium, iron, urea, uric acid and creatinine in the age group of  10-30 years. 

Variables Male (n=80) Female(n=29) 

 

Serum calcium (mg/dl) 9.10±0.78 8.81±2.72 

Serum iron (mcg/dl) 74.30±60.46 70.44±53.33 

Serum uric acid (mg/dl) 6.26±0.79 6.36±0.55 

Serum Creatinine (mg/dl) 1.33±0.47 1.10± 2.35 

Serum urea (mg/dl) 25.20±10∙44 26.97±10∙08 

 

Table.2-The level of Serum calcium, iron, urea, uric acid and creatinine the age group of 31-60 years . 

Variables Male (n=42) Female(n=60) 

 

Serum calcium (mg/dl) 7.90±6.0 7.0±1.52 

Serum iron (mcg/dl) 70.28±27.11 62.60±41.21 

Serum uric acid (mg/dl) 9.46±7.48 9.60±1.13 

Serum Creatinine (mg/dl) 1.77±0.43 1.50± 0.30 

Serum urea (mg/dl) 41.92±28.51 40.25±18.24 

 

Table.3-The level of Serum calcium, iron, urea, uric acid and creatinine in the age group of 61-90 yrs. 

Variables Male (n=38) Female(n=34) 

 

Serum calcium (mg/dl) 6.87±1.40 6.50±1.83 

Serum iron (mcg/dl) 65∙57±32∙13 56∙18±17∙48 

Serum uric acid (mg/dl) 10.8±13.7 10.0±1.55 

Serum Creatinine (mg/dl) 2.25±0.32 2.0± 2.98 

Serum urea (mg/dl) 65.9±14∙62 63∙5±20∙12 

 

Correlation coefficient and significance in the study group. 

Parameter Correlation coefficient P value 

Serum uric acid and Serum iron -0.54 P<0.0001  

Serum calcium and Creatinine -0.81  P< 0.001 

Serum uric acid and Serum 

calcium 

-0.51 P<0.0001 

Serum creatinine &  

Serum Iron 

-0.62 P<0.0001 

Serum Calcium &  

Serum Iron 

+0.63 P<0.0001 

Serum urea and Serum iron -0.65   P < 0.0001 

Serum urea and Serum calcium -0.60  P < 0.0001 
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RESULT 

The present study was done with an aim to screen the subjects10-90 years of age in urban region for renal diseases. The 

serum iron level obtained was then correlated with another parameter with determined. descriptive statics of diagnostic 

parameters presented in Table I. There was a statistically significant decreased level of the serum total protein, calcium, 

iron and increased serum bilirubin level in all groups. Table II- Description about correlation coefficient and 

significance with diagnosed parameters in the study groups. 

 

DISCUSSION 

Screening and early detection are important since significant renal damage may occur with few or no symptoms. 

Abnormal RFT, first indication of sub clinical renal disease and may thereby guide further diagnostic evaluation. 

Anemia frequently complicates the course of chronic kidney disease (CKD). Although erythropoietin deficiency is the 

major cause of anemia, iron deficiency occurs commonly and may evoke poor response to erythropoietin .21 The 

independent contribution of chronic kidney disease (CKD) and age to anemia in older nursing home residents.22 

Prevalence of anemia (hemoglobin <13 g/dL for men and <12 g/dL for women) and CKD (estimated glomerular 

filtration rate <60 mL/min per 1.73 m(2), according to Modification of Diet in Renal Disease criteria) and the 

contribution of CKD and age to the prevalence of anemia.22 Overall, these results suggest that CKD contributes more 

strongly than older age to the high prevalence of anemia in older nursing home residents.22,23 Anemia is a common 

comorbidity of chronic kidney disease (CKD). The age-related rise in CKD makes anemia in CKD a problem of 

increasing prevalence among residents of long-term care facilities.23 Anemia is a frequent complication of chronic 

kidney disease (CKD). Inadequate production of erythropoietin by the failing kidneys leads to decreased stimulation of 

the bone marrow to produce red blood cells (RBCs). Anemia of CKD develops early and worsens with progressive 

renal insufficiency. 24,25 Iron deficiency is frequently seen in anemic CKD patients. Iron supplementation is essential 

for the treatment of patients with anemia of chronic kidney disease (CKD). 26 Anemia develops during the early stages 

of CKD and is common in patients with ESRD. 27 cardiovascular disease (CVD) remains the leading cause of morbidity 

and mortality in patients with end-stage renaldisease (ESRD).28,29,30,31 Intravenous (IV) iron is used in the treatment 

of anemia in patients with chronic kidney disease (CKD). 32 Hyperuricaemia has long been known to be associated 

with cardiovascular disease, and it is particularly common in patients with kidney disease, metabolic syndrome and 

diabetes mellitus.33 

          Iron deficiency is the most common cause of hypo responsiveness to erythropoiesis-stimulating agents (ESAs) in 

end-stage renal disease (ESRD) patients. Intravenous iron therapy into anemia management allowed attainment of target 

hemoglobin values in the majority of pediatric and adult CKD and ESRD patients.34,35,36 The prevalence of chronic 

kidney disease (CKD) is high and diabetic nephropathy is a leading cause of CKD. One of the most common 

complications of CKD is anemia, the frequency and severity of which increase as kidney failure progresses. Renal 

anemia is primarily caused by reduced renal erythropoietin production. It can also be associated with iron deficiency 

caused by reduced iron absorption, occult blood loss and impaired iron mobilization. 37. Partial, but not complete, 

correction of anemia is associated with improved outcomes in patients with CKD. Chronic renal disorders have a 

progressive course in most cases, and finally result in end-stage renal disease (ESRD).38 Association between serum 

concentrations of parathormone, calcium and phosphorus in hemodialysis patients.39 40,41 Hyperuricemia is associated 

with renal disease, but it is usually considered a marker of renal dysfunction rather than a risk factor for progression. 42 

Although hyperuricemia has long been associated with renal disease, uric acid has not been considered as a true mediator 

of progression of renal disease. However, recent epidemiologic evidence suggests a significant and independent 

association between the level of serum uric acid and renal disease progression with beneficial effect of decreasing uric 

acid levels.43 Furthermore, our experimental data using hyperuricemic have provided robust evidence regarding the 

role of uric acid on progression of renal disease. 
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