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Abstract: 

Background: Chronic kidney disease (CKD) is becoming a major chronic illness in the world. In 

India, population >1 billion people facing renal disorders, the rising incidence of CKD is expected to 

pose major challenges to both the healthcare system and the economy in the coming years. The 

number of patients with chronic kidney disease (CKD) has been rising, impacting an estimated 843.6 

million people globally in 2017. This increase can be partially attributed to the rise in risk factors, 

such as obesity, hypertension, and diabetes mellitus. Several human and animal studies have 

suggested that vitamin D deficiency may be a contributory factor in the pathogenesis of chronic 

kidney disease. The primary causes of anemia in CKD include low erythropoietin levels from loss of 

erythropoietin synthesis or from presence of inhibitors of erythropoietin production, iron deficiency, 

and decreased half-life of circulating red blood cells. CRP is also a major acute phase reactant which 

is elevated as a response to tissue damage and is considered as an important indicator of systemic 

inflammation 

Materials and Methods: The total study group consists of 200 subjects, of which 100 Hemodialysis 

patients (cases) & 100 were healthy individuals (controls). Venous blood was used for analysis. Renal 

function test were done on Erba EM 200 chemistry analyzer, Serum electrolytes by Ion selective 

electrode on PSR ST 200, Serum VIT-D by Competitive Fluorescent Immunoassay & Serum CRP by 

Turbidimetric method. The data analysis was done by using mean, standard deviation & student t-

test. 

Results: Vit-D (10.79 ± 2.03 vs. 38.81 ± 5.90), Hb (7.13 ± 0.70 vs. 13.35 ± 0.87) were lower in 

Hemodialysis patients than control subjects. The Crp (90.92 ± 34.9 vs. 2.21 ± 1.23) was higher in 

Hemodialysis patients than control subjects.  The level of serum Vit-D & Hb were significantly 

decreased in Hemodialysis patients as compared to healthy individuals.  
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Conclusion: The present study concluded that decrease activity of vitamin D, calcium, Hemoglobin 

& significant elevation of CRP, phosphorus & potassium in Hemodialysis patients as compared to 

healthy individuals. 

Key words: Chronic kidney disease (CKD), Glomerular filtration rate (GFR), C-reactive protein 

(CRP)  

 

Introduction:  

Chronic kidney disease (CKD) is becoming a major chronic illness in the world. 1 In the twenty-first 

century, chronic kidney disease (CKD) has become one of the leading causes of death and suffering. 

The number of patients with chronic kidney disease (CKD) has been rising, impacting an estimated 

843.6 million people globally in 2017. This increase can be partially attributed to the rise in risk 

factors, such as obesity, hypertension, and diabetes mellitus. 2 In India, population >1 billion people 

facing renal disorders, the rising incidence of CKD is expected to pose major challenges to both the 

healthcare system and the economy in the coming years. According to recent estimates, India's age-

adjusted incidence rate of end-stage renal disease (ESRD) is 229 per million people (pmp), and more 

than 100,000 new patients enroll in renal replacement programs in each year. CKD patients are 

detected only at advanced stages due to lack of community-based screening programs. 3,4 

Vitamin D, a fat-soluble vitamin also known as an anti-ricketic factor or sunshine vitamin. Besides 

its pivotal role in calcium homeostasis and bone mineral metabolism, the vitamin D endocrine system 

is now recognized to be involved in a wide range of fundamental biological functions in cell 

differentiation, inhibition of cell growth, and immunomodulation.  Several human and animal studies 

have suggested that vitamin D deficiency may be a contributory factor in the pathogenesis of chronic 

kidney disease (CKD).5,6 Vitamin D deficiency is a rising health issue in patients with CKD. 7 It can 

lead to serious rickets, periodontitis, osteoporosis, weakness, muscle ache, and depression.8 several 

studies have identified an association between vitamin D deficiencies and reduced decreased 

glomerular filtration rate (GFR) in patients with CKD. 9 

The incidence and prevalence of anemia increases as kidney function declines. The primary causes 

of anemia in CKD include low erythropoietin levels from loss of erythropoietin synthesis or from 

presence of inhibitors of erythropoietin production, iron deficiency, and decreased half-life of 

circulating red blood cells.10,11,12 Approximately 30-50% of dialysis patients show symptoms that 

indicate active inflammatory response.13 CRP is also a major acute phase reactant which is elevated 

as a response to tissue damage and is considered as an important indicator of systemic inflammation.14 

The association of 25(OH) D levels and CRP level with hemoglobin concentrations in the setting of 

decreased kidney function has not been extensively examined. We examined the association between 

serum 25(OH) D levels, CRP and hemoglobin levels in Hemodialysis patients.  

 

Materials and Methods 

Study Design: 

The present study was hospital based cross sectional observational study, which had carried out in 

the Department of Biochemistry, Rama Medical College, Hapur.  The subjects for the study included 

from Nephrology OPD of Rama Medical College, Hapur. The written consents were taken from the 

patients prior to the study & the objectives of the study were fully explained. The written informed 

consent was taken from the subjects to be included in the study.    

 

Study groups 

The study included a total 200 subjects; which was divided in to two groups. The first group has 100 

cases & second group has 100 controls. Selection of cases was done on the basis of Renal functions 

tests markers. CKD is defined as abnormalities structure or function of a kidney that has been present 

for more than three months and has health implications (not graded) 

Group I (Cases): This group had 100 Patients of Hemodialysis   

Group II (Controls):  This group had 100 Age & gender matched healthy individuals 
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Exclusion criteria for cases 

1. Any other Acute /Chronic inflammatory disorder 

2. Smoking & Alcoholism 

3. Recent use of lipid lowering drugs & corticosteroids 

4. Pregnant or lactating women. 

 

Exclusion criteria for Controls 

1. Any other Acute /Chronic inflammatory disorder 

2. Smoking & Alcoholism 

3. Pregnant or lactating women. 

 

Objectives:  

➢ Estimation of Renal function test markers in Hemodialysis patients & controls 

➢ Compare the result of Renal function test markers in Hemodialysis patients & controls 

➢ Estimation of Vit-D, crp & Hb level in Hemodialysis patients & controls 

➢ Compare the result of Vit-D, Crp & Hb  in Hemodialysis patients & controls 

 

Sample collection: 

Five ml blood will be collected from the patients as well as controls after taking appropriate aseptic 

precaution. The sample was collected in EDTA & plain vacutainer for the estimation of various 

parameters.  

 

     Methods:  

➢ Estimation of Serum Urea by Urease, commercially available kit from ERBA Diagnostics 

Mannheim, Germany 15 

➢ Estimation of Serum Creatinine by Jaffe’s method, commercially available kit from ERBA 

Diagnostics Mannheim, Germany 16 

➢ Estimation of Serum Uric acid by modified Trinder peroxidase method, commercially available kit 

from ERBA Diagnostics Mannheim, Germany 17 

➢ Estimation of Serum electrolytes by Ion selective electrode on PSR ST 200 18 

➢ Estimation of VIT-D by Competitive Fluorescent Immunoassay Technique 19 

➢ Estimation of Serum CRP by Turbidimetric method on ERBA EM 200 Machine 20 

 

Statistical Analysis 

Data and various parameters will be analyzed on SPSS software (USA inc.) version 23. Mean and 

standard deviation of all parameters will be calculated. Chi square test will be applied to non-

parametric variables. Student t-test will used to compare averages in two groups 

 

Results: 

Table 1: Comparison of Renal function test in Cases & Controls Group 

 

 

Parameters 

Group-I (Cases) 

Mean± SD 

Group -II (Controls) 

Mean± SD 
P value 

Serum Urea (mg/dl) 
 

205.88±104.45 

 

29.0 ±5.95 

 

 

<0.001 

 

 

Serum Creatinine 

(mg/dl) 

 

8.78±4.02 

 

0.85 ±0.19 

Serum Uric Acid 

(mg/dl) 
7.688±2.09 4.43±0.85 

Serum Calcium (mg/dl) 

 
8.3±0.27 9.42 ±0.55 

Serum Phosphorus 

(mg/dl) 
6.70±0.73 4.0±0.52 
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Table 2: Comparison of Serum Electrolytes in Cases & Control Groups 
 

 

Parameters 

 

Group-I (Cases) 

Mean± SD 

 

Group -II (Controls) 

Mean± SD 

 

P value 

Sodium (Na) 

(meq/l) 
139.57±4.62 139.5±2.77 

 

<0.941 

 

Potassium (K) 

(meq/l) 
5.32±0.64 3.87±0.21 <0.001 

 

                Table 3: Comparison of Vit-D, Crp & Hb level in Cases & Controls Group 

 

Parameters 

Group-I (Cases) 

Mean± SD 

Group -II (Controls) 

Mean± SD 
P value 

Vitamin D 

(ng/ml) 

10.79±2.03 38.81 ±5.90  

<0.001 

 

 
CRP (mg/l) 90.92±34.9 2.21 ±1.23 

 

Hemoglobin (Hb) 

(g/dl) 

 

7.13±0.70 13.35 ±0.87 

 

 

 
Fig 1: Shows Vitamin –D level   in cases & Controls group 
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Fig 2: Shows serum CRP level   in cases & Controls group 

 

 
Fig 3: Shows Hemoglobin level   in cases & Controls group 

 

 
Fig 4: Shows Significant (r =-0.154) negative correlation between serum Creatinine & 

Hemoglobin level 
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Fig 5: Shows Significant (r =0.554) Positive correlation between serum Creatinine & CRP 

level 

 

Discussion:  

CKD has grown to be a significant public health concern worldwide, especially in developing nations. 

Among CKD patients, diabetes and hypertension are frequent comorbidities. Ninety percent of end-

stage kidney disease patients receiving regular hemodialysis experience anemia. The primary clinical 

outcomes of chronic kidney disease (CKD) include a gradual decline in residual renal function, 

cardiovascular issues, cognitive decline, and a decreased quality of life for hemodialysis patients. 

The result of renal function test in cases & controls is shown in Table 1.  The levels of serum Urea, 

creatinine & Uric acid in the cases were significantly higher than in the controls.  In this study, we 

have also compared the calcium, phosphorus levels in Hemodialysis patients. The findings showed a 

deficiency of calcium level in advanced stages of CKD; while phosphorus has significantly higher 

level. 

The result of serum electrolyte in cases & control is shown in Table 2. The levels of potassium in the 

cases were significantly higher than in the controls. 

 The results shown in Table 3 of Vitamin-D, CRP & Hemoglobin in cases & controls. Serum CRP 

was significantly increased; whereas Vitamin -D, Hemoglobin level was decreased in Haemodialysis 

Patients as compared to healthy controls. 

Kantas T   et al 2021; Conducted a study of 513 patients with CKD were included in the study. The 

results of the study clearly shown that vitamin D deficiency, calcium deficiency, and 

hyperphosphatemia are more common in patients with CKD.21 

 

Kendrick J 2008; Conducted a study among 16,301 kidney disease participants by National Health 

and Nutrition Examination Survey (NHANES).  The study provides evidence that lower 25(OH)D 

and higher CRP levels are independently associated with lower hemoglobin concentrations in kidney 

disease subjects not requiring dialysis. 22 

Our results for serum Vitamin-D, CRP & Hemoglobin are supported by Kendrick J. The decrease 

level of Vitamin-D, Hemoglobin &   higher CRP level along with kidney profile test will help in 

diagnosis of CKD patients.   

  

Conclusion 

Our study shows decrease activity of vitamin D, calcium, Hemoglobin & significant elevation of Crp, 

phosphorus & potassium are more common in patients with CKD, but their severity is more common 
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in advanced stages of CKD. The elevated activity of CRP leading to accelerated systemic 

inflammation and causes renal related complications. 
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