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I. INTRODUCTION 
Chronic kidney disease (CKD) has become a mjour 

health problem worldwide.
[1]

 National Kidney foundation 

“ Kidney disease outcomes quality initiative (KDOQI) 

defines CKD is characterized by a gradual decline 

kidney function which causes kidney damage.
[2] 

Chronic 

kidney disease develops over months or years leads 

eventually to end stage renal failure. Kidney amage 

indicated by persistant proteinuria, haematuria & 

anatomical abnormality.(2) Decreased kidney function 

indicated by a glomerular filteration rate (GFR) of less 

than 60 ml/min/1.73m
2 

 present  for 3 or more months
[2]

,  

CKD induces a slow and progressive decline of kidney 

function enhanced by various factors including 

infections, auto immune diseases, diabetes and other 

endocrine disorders, cancer, and toxic chemicals.
[3] 

It is 

usually a result of complications arising from other 

serious medical conditions. Unlike acute renal failure, 

which happens quickly and suddenly, chronic renal 

failure occurs gradually - over a period of weeks, 

months, or years - as the kidneys slowly stop working, 

leading to an end-stage renal disease (ESRD).
[2,3]

 

 

The most important complication is cardiovascular 

morbidity/mortality associated with CKD. The high 

mortality rate among patients in initial stages of CKD 

who finally requires dialysis. The kidney and the 

skeleton have intimate biological relationships that can 

affect bone strength as well as renal physiological 

functions.
[3] 

High blood pressure is one of the leading 

causes of kidney failure. It may also damage the blood 

vessels in the kidney affecting the secretion of waste 

products. Waste may secrete extra cellular fluids and 

further raise the blood pressure eventually leading to 

ESRD.
[4,5,7] 

Dialysis improves many symptoms of kidney 

failure, but some problems including hypertension, 

anemia and itch often require additional drug treatments 

as well. The progression of kidney damage is marked by 

the rise in two important chemical substances in the 

blood - creatinine and urea whose evaluation in serum 

helps to assess Glomerular Filtration Rate (GFR) 

followed by renal function. Creatitine nor urea is directly 

toxic and they are only a measure of kidney function.
[6,7]

 

Creatitine is produced from muscles and is excreted 

through the kidneys along with other waste products. 

Creatitine concentration in serum is maintained by the 

balance between its generation and excretion by the 

kidneys. The quantity of Creatitine in serum depends on 

their generation, glomerular filtration and tubular 

secretion of serum Creatitine. Calculations based on 

serum Creatitine and the age groups of the patient are 

used to estimate more precisely the degree of kidney 

function. Urea is an organic compound and plays a vital 

role in the metabolism of nitrogen-containing 

compounds. It is a waste product from dietary protein 

and is also filtered into urine by the kidneys.
[6,7]

 Urea 

nitrogen is a normal waste nitrogen product found in 

blood that comes from the breakdown of protein from 

foods. Healthy kidneys remove urea nitrogen from blood, 

but the level of urea in blood rises with kidney failure 
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occurs.
[7] 

Calcium is essential for building new bone & 

keeping bones strong. In diet and supplements 

sometimes calcium pills are provide extra calcium levels 

instead of these high phosphorous foods for people with 

chronic kidney disease.
[8]

 Limiting dietary phosphates is 

essential for control hyper phosphatemia. This can be 

difficult for CKD patients. Dialysis removes phosphates 

but routinely and it is important to know the levels in 

predialysis CKD patients.
[9]

 Due to kidney failure 

calcium  levels in blood becomes  low and decreased 

phosphorus excreation  due to kidney failure, parathyroid 

glands begin removing calcium from bones to get 

calcium for maintained in blood over months & years, as 

calcium is stripped from bones this can make the bone 

weak.
[8,16]  

Urea, Creatitine, Calcium and phosphorus 

levels are important biomarkers as they play a pivotal 

role in diagnosis and follow-up of kidney failure.
[10,11] 

 

Aim: To study Serum Urea, Creatitine, Calcium and 

Phosphorus in all stages of chronic kidney disease 

patients. 

 

II. MATERIAL AND METHODS 
The present study was carried out at the Department of 

Biochemistry and Department of Nephrology Bharati 

Vidyapeeth (Deemed To Be University) Medical College 

and Hospital, Sangli., Maharashtra, India  during the 

period  2018  to 2020  with approval of  Institute of 

Ethical Committee (IEC/ Dissertation 2017-18/246). In 

period over 2 year. 175 of  CKD patients. (35 patients of 

each stage) in the age group of 20-60 yrs, will be  

included. Staging of CKD and other than factors will be 

done by Nephrologists. Patients information was filled in 

proforma contains patients name, age, sex, diet (veg/non-

veg/mixed), habits, clinical history, family history. study 

Serum Urea, Creatitine, Calcium and Phosphorus  was 

done by Meril 400i Fully autoanalyzer. 

 

Estimation of Serum Urea, Creatitine and S. Calcium 
Estimation of Serum Urea, Creatitine, S.Calcium and 

Phosphorus are  done on AUTOQUANT 400i  (Meril) 

fully Autoanalyzer in Department of Biochemistry  

Bharati Vidyapeeth (Deemed To Be University) Medical 

College and Hospital, Sangli. 

1) Estimation of Serum Urea:- Urease- GLDH, Fixed 

Time method is used. 

Reference Value is 13-45mg%.
[12]

 

2) Estimation of Serum Creatitine:- Jaffe‟s Method, 

Initial Rate method is used 

Reference Value is 0.6 – 1.4  mg%
[12]

 

3) Estimation of Serum Calcium:-Arsenazo III. End 

Point method is used. 

Reference Value is Serum Calcium: - 8.4 -10.4 mg%.
[12]

 

4) Estimation of Serum Phosphorus:- Ammonium 

MolybdateMethod, End – Point 

Reference Value:-  Serum Phosphorus : - 2.5  to 4.5 

mg%.
[12]

 

AUTOQUANT 400i (Meril) fully Autoanalyzer are 

calibrated by BIOCAL and Controls is BIOPATH and 

BIONORM.
[13,14]

 

 

III. Statistical analysis 
Statistical comparisons were performed with spreadsheet 

software (Excel, Microsoft). The statistical analysis was 

done using the ANOVA, “t” and Chi-Square  test. All 

results were calculated as mean ± SD and a “p” value of 

<0.05 was considered statistically significant. 

 

IV. RESULTS :-  In this study 175 Diagnosed patients of 

chronic kidney disease of I to V stages  (35 patients of 

each stage) in the age group of 20-60 yrs, in which 117 

Male & 58 Female will be included. 

 

Table no 1: CKD stages wise distribution of patients. 

Sr. No stage Male Female Total 

1 I 25 10 35 

2 II 22 13 35 

3 III 21 14 35 

4 IV 21 14 35 

5 V 28 7 35 

 Total 117 58 175 

 

Table no- 1 shows CKD stagewise distribution of 

patients in each 35 CKD patients. Distribution of cases in 

various stages of CKD were as follows There were 

totally 175 cases; they were divided into various stages I 

to V. 

 

Table no 2: Agewise distribution of CKD patients. 

Sr. No Age Male Female Total 

1 20-30yrs 14 8 22 

2 31-40yrs 16 8 24 

3 41-50yrs 16 11 27 

4 51-60yrs 71 31 102 

 Total 117 58 175 

 

Table shows CKD Agewise distribution of patients. Age 

group 20-30yrs, 31-40yrs, 41-50yrs, 51-60 yrs.  

According to  their age. Maximum number of patients, 

102 in the age group of 51-60 years,  Minimum number 

of patients followed by 22 patients in 20-30 years. 

 

Table 3: Stagewise values of biochemical parameter in CKD patients. 

Stage 
S.Urea (mg%) 

(Mean±SD) 

S.Creatitine (mg%) 

(Mean±SD) 

S.Calcium (mg%) 

(Mean±SD) 

S.Phosphorous 

(mg%) (Mean±SD) 

I 92.49±38.11 4.26±2.26 8.54±0.61 4.25±1.16 

II 79.06±35.11 4.54±2.79 8.84±1.06 4.34±1.16 

III 84.83±36.74 4.59±2.38 9.01±0.90 4.24±1.24 

IV 96.91±33.36 4.26±2.48 8.44±0.87 4.36±1.40 
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V 115.37±34.92 6.59±12.10 8.70±0.82 4.27±1.18 

Total 93.73±37.42 4.85±5.85 8.71±0.88 4.29±1.22 

 
F= 5.322 

(p=0.00) 

F=0.999 

(p=0.410) 

F=2.482 

(P=0.046) 

F= 0.074 

(p=0.990) 

 

 
Graph no-1 shows stage wise serum urea levels in CKD patients. 

 

 
Graph no-1 shows stage wise serum Creatitine levels in CKD patients. 
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Graph no-1 shows stage wise serum Calcium levels in CKD patients. 

 

 
Graph no-1 shows stage wise serum phosphorous levels in CKD patients. 

 

Table and graph shows S.Urea, S.Creatitine & S.Calcium 

Mean±SD values in I to V stages in CKD patients. 

S.Urea is significant in all stages (p<0.00) increase 

values in as compaired to I to V stages.  S.Creatitine & 

S.Phosphorus in I to V stages is not significant. 

S.Calcium in I to V stages is significant (p<0.05).  

S.Urea, S.Creatitine, S.Calcium & S.Phosphorus values 

are compaired with standard and controls of  kit. 

 

V. DISCUSSION 

Chronic kidney disease (CKD) refers to all 5 stages of 

kidney damage, from very mild damage in Stage 1 to 

complete kidney failure in Stage 5. Renal failure is a 

gradual, progressive and irreversible loss of normal 

functioning of kidneys. Increased levels of urea and 

Creatitine excretion in blood by impaired kidneys made 

very complication in patients. In present study total of 

175 CKD patients (I to V) who were diagnosed by 

Nephrologist, based on their clinical history, clinical 

examinations and renal function tests were randomly 

evaluated. Biochemical markers levels of such as serum 

Urea, Creatitine and Calcium Mean levels are shows in 

Table no-1 and graph shows 35 CKD patients patients of 

each (I to V) stage 20-60 yrs are studied. S.Urea, 

S.Creatitine S.Calcium & S. Phosphorus Mean±SD 

values in I to V stages in CKD patients. S.Urea & 

S.Calcium is significant increase values in as compaired 

to I to V stages.  S.Creatitine & & S. Phosphorus in I to 

V stages is not significant. S.Calcium in I to V stages is 
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significant (p<0.05). This type of studies supported by 

Sanjay Vikrant and Anupam  Parashar(2016).
[15]

 

 

The  use of Urea & Creatitine measurement to assess 

renal function  levels of both reflect glomerular filtration 

rate (GFR), Irrespective of its cause, kidney disease is 

associated with decrease in GFR, and the severity of 

kidney disease correlates closely but inversely with 

GFR.
[17]

 Urea and Creatitine levels are used to support 

the diagnosis of CKD.
[19]

 In CKD patients progressive 

loss of kidney functions leads to Fluctuation in 

extracellular calcium ion levels is sensed by the 

parathyroid calcium- sensing receptors and subsequently 

regulates the synthesis and secretion of parathyroid 

hormone.
[21]

 PTH is the primary calcium- and phosphate-

regulating hormone produced by chief cells in the 

parathyroid glands.
[19]

 Kidney failure cause a number of 

homeostatic mechanisms that control serum calcium and 

phosphorous and normal bone metabolism.
[19,20]

 

However, our understanding of calcium & phosphorous 

balance throughout the stages of chronic kidney disease 

is important to balance mineral metabolism with a cation 

as complex as calcium, is known, Both negative and 

positive calcium balance have important implications in 

patients with chronic kidney disease, where negative 

balance may increase risk of osteoporosis and fracture 

and positive balance may increase risk of vascular 

calcification and cardiovascular events.
[19]

 

 

In CKD the kidneys fail to maintain the phosphorus load 

so the result is skeleton  disorders of the bone. Previous 

studies shown that phosphorus is involved in the whole 

process of vascular calcification leading renal 

osteodystrophy with CKD mineral bone disorder.
[20,22]

 

This study is designed to examine the frequency and 

severity of the skeletal demineralization in patients of all 

stages of CKD by measurements of serum levels of urea, 

creatitine, calcium and phosphorous. 

 

V. CONCLUSION  

The bone mineral metabolism abnormalities start during 

1
st
 stage of CKD as renal furcation decreases long before 

the need for renal replacement therapy and can be 

positively or negatively influenced by the treatment. It is 

recommended that attending physicians monitor and 

control biochemicals parameters early in the 

development of CKD before the need for dialysis. 

 

VI. ACKNOWLEDGMENT 
I owe an eternal debt of gratitude to Dr. P.E.Jagtap, 

Professor and Head Department of Biochemistry, Bharati 

Vidyapeeth Medical College and Hospital, Sangli. I owe 

my special thanks to Associate Professor Dr.Sushama 

Dhonde, Dr. Nitin Nagane, and Asst. Prof. Dr.Gajanan 

Belwalkar, Dr.Vaishali Bhandare, Dr.Prachi 

NirmaleDepartment of Biochemistry & Department of  

Nephrology of Bharati Vidyapeeth Medical College and 

Hospital, Sangli, for their noteworthy co-operation and 

help. 

 

VII. REFERENCES 
1. Thibedi B, Raubenheimer EJ, Noffke CEE, et.al, 

“Chronic kidney disease and the skeleton: 

Pathogenesis, complications and principles of 

management” METABOLIC SA orthop. 

j. vol.13 n.1 Pretoria Jan./Mar. 2014 

2. Pandya D, Nagrajappa A, Ravi K, “Assessment and 

correlation of urea and creatinine levels in saliva and 

serum of patients with chronic kidney disease, 

Diabetes & hypertension”- A Research study: 

Journal of clinical & Diagnostic Research, 2016 Oct; 

10(10): Zc58-Zc62: Dol:10, 7860/ 20284,8651:58-

62. 

3. Eduardo OC, Kaue A, Idania AA, et al. Influence of 

hemodialysis on the plasma concentration of 

adenosine deaminase in patients with chronic kidney 

disease. J Bras Patol Med Lab, 2015; 51: 153-157. 

4. Rusul Arif AA, Haider S. A study of some 

biochemical changes in patients with chronic renal 

failure undergoing hemodialysis. Int J Curr 

Microbiol App Sci, 2014; 3: 581-586. 

5. Noor ul A, Raja Tahir M, Javaid Asad M, et al. 

Evaluating urea and creatinine levels in chronic 

renal failure pre and post dialysis: A prospective 

study. J Cardiovasc Disease, 2014; 2: 1-5. 

6. Azra K. Estimation of blood urea (BUN) and serum 

creatinine level in patients of renal disorder. J 

Fundam Appl Sci, 2014; 4: 199-202. 

7. Nisha R, Srinivasa Kannan SR, Thanga Mariappan 

K, et al. Biochemical evaluation of creatinine and 

urea in patients with renal failure undergoing 

hemodialysis. J Clin Path Lab Med, 2017; 1(2): 1-5. 

8. Entedhar RS, Nawal AM, Biochemical changes in 

chronic renal failure pre and post hemodilysis. J 

Environ Sci Eng Technol, 2016; 5: 190-195. 

9. Reena Popat, Chronic Kidney Disease: Managing 

the complications; Clinical Pharmacist, Jan 2011.Vol 

3. 

10. Shivananda Nayak B. Manipal manual of clinical 

biochemistry. Jay Pee Brothers‟ Medical Publishers 

(p) Ltd, New Delhi, 2002; 98-99. 

11. Davita-Renal Osteodystrophy-Bone Disease and 

Kidney Failure. https//www.davita.com/kidney- 

disease/dialysis/life-on-dialysis/renal-

osteodystrophy/5293. 

12. Burtis, CA, Ashwood, ER, editors. Tietz Textbook of 

Clinical Chemistry. 2
nd

 ed. Philadelphia, W.B. 

Saunders Company, 1994, p.1528-1531. Date on 

file: Meril Diagnostics. 

13. NCCLS. Clinical and Laboratory Standards EP 25A 

Vol.29 No,20: Approved Guideline. Date on file: 

Meril Diagnostics. 

14. NCCLS. Clinical and Laboratory Safety, Approved-

second Edition, Date on file: Meril Diagnostics. 

15. Sanjay Vikrant, Anupam Parashar, Prevalance and 

severity of disordered mineral metabolism in 

patients with chronic kidney disease: A Study from a 

tertiary care hospital in India. Indian Journal of 

Endocrinology and Metabolism, 2016; Jul-Aug 

20(4): 460-467. 



Kiran et al.                                                                           European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com          │         Vol 8, Issue 5, 2021.          │         ISO 9001:2015 Certified Journal         │ 428 

16. Nikolov Igor, Ivanovski, Joki Nobubhiko, The New 

Kideny and Bone disease: Chronic Kidney Disease-

mineral and bone disorder (CKD-MBD): 

www.intechopen.com/books ISBN:978-953-51-

0171-0. 

17. Higgins: Urea and creatinine concentration, the urea: 

creatinine ratio: Article downloaded from 

acutecaretesting.orgChris. 

18. Pandian Ganesha, Estimation of calcium, 

phosphorus, alkaline phosphatase and intact 

parathyroid hormone in various stages of chronic 

kidney disease: Tamilnadu Dr. MGR Medical 

University, 2018. 

19. Kittrawee Kritmetapak and Chatlert Pongchaiyakul, 

Parathyroid Hormone Measurement in Chronic 

Kidney Disease:From Basics to Clinical 

Implications: Hindawi; International Journal of 

NephrologyVolume 2019, Article ID 5496710, 9 

pageshttps://doi.org/10.1155/2019/5496710. 

20. Fourtounas C, Phosphorus metabolism in chronic 

kidney disease; HIPPOKRATIA, 2011; 15(Suppl 1): 

50-52. 

21. R.Freethi, A. Velayutha Raj, Kalavathy Ponniraivan, 

M. et al. „Study of serum calcium, phosphorous and 

alkaline phosphatase in chronic kidney disease‟ 

Dept. of Biochemistry, Chennai medical college and 

research centre, Trichy. International Journal of 

Medical Reasearch and Health sciences, 2016; 5,3: 

49-56: ISSN no.2319-5886. 

22. Vickram Tejwani and Qi Qian, Calcium regulation 

and bone mineral metabolism in elderly patients 

with CKD. Division of nephrology & dept. of 

Medicine, mayo clinic college of medicine, 

Rochester, MN 55905, USA. Nutrients, 2013; 5: 

1913-1936; doi 10.3390/nu5061913. 

http://www.intechopen.com/

