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Introduction: Chronic kidney disease is a global health concern that affects millions of people. Electrolyte imbalances 
are a typical CKD consequence that contributes to disease progression. The purpose of this study was to determine the 
extent of electrolyte imbalance and their relationship to CKD progression. Total 89 clinically Material and Methods: 
confirmed CKD patients aged between 20-75 years of both sexes were taken in this study. Serum samples were analyzed 
for electrolyte such as sodium, potassium and ionized calcium and biochemical parameters urea and creatinine. ANOVA 
and correlation were used to assess the statistical analysis. The p value less than 0.05 was considered as statistically 
significant. The mean level of urea, creatinine and potassium were found to be significantly increased with the  Result: 
subsequent stages of CKD while calcium was significantly decreased, and sodium showed non-significant changes. 
Conclusion: Thus the assessment of electrolyte in CKD patients is necessary to prevent the consequences such as 
cardiac arrythmia, bone mineral abnormalities and metabolic acidosis in CKD patients.
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INTRODUCTION
Chronic kidney disease is a major global public health 
concern affecting 5–10% of the world's population [1]. Over 
500 million individuals worldwide suffer with CKD [2,3]. 
According to the Global Burden of Disease 2015 report, renal 
failure claimed the lives of almost 1.2 million people and 
became the 18th leading cause of mortality worldwide. 
According to recent research, the number of disability-
adjusted life years caused by CKD increased from 19 million 
in 1990 to more than 41 million in 2019. Furthermore, it has 
been estimated that the age-adjusted incidence rate of end-
stage renal disease in India is 229 per million people, and 
every year over 100,000 new patients enroll in renal 
replacement programs [4]. In India, the incidence of end-
stage renal disease is 150 to 200 per million population 
whereas the estimated prevalence of chronic kidney disease 
is 800 per million [5]. 

Regardless of the etiology, chronic kidney disease is defined 
as presence of kidney damage or an estimated glomerular 
filtration rate of less than 60 ml/min/1.73 m² persisting for 
three months or more . CKD is frequently accompanied by 
nonspecific symptoms like fatigue and loss of appetite. 
Generally, CKD is diagnosed during screening of high-risk 
patients like those having diabetes, hypertension, 
cardiovascular disease, or a family history of chronic kidney 
disease [6].

Electrolyte homeostasis is vital for proper functioning of 
various metabolic processes and organ function in humans. 
Kidney plays an important role in the maintenance and 
regulation of electrolyte homeostasis. In CKD as kidney 
function declines, an increase in imbalance in the equilibrium 
of minerals and electrolytes occurs. If these abnormalities are 
not identified and treated appropriately, they may worsen 
renal function, cause alterations in the cardiovascular system, 
and raised morbidity and death rates. The most common 
electrolyte imbalances associated with renal failure include 
anomalies in the levels of potassium, sodium, magnesium, 
phosphorus, and calcium that can lead to a serious 
consequences like muscular atrophy, vascular calcification, 
bone demineralization, and even in the worst situations, death 
occur [7,8]. Potassium is the most prevalent intracellular 
cation therefore the patient with chronic kidney disease who 
have impaired regulatory mechanism are susceptible to 
hyperkalemia. While Sodium is the primary extracellular 
cation, maintains nerve and muscle function and aids fluid 

equilibrium in the body. Therefore, the aim of this study is to 
assess the level of electrolyte and its correlation with CKD 
progression.

MATERIAL AND METHOD 
The present study has been carried out in the Department of 
Biochemistry, S.N Medical College Agra. Total 89 clinically 
confirmed patients of chronic kidney disease with different 
stages aged 20-75 years of both sexes from the OPD of 
medicine were taken in this study. Patients with acute renal 
injury, chronic liver disease, ischaemic heart disease, hyper-
hypothyroidism, gout were excluded from this study. 4ml of 
venous blood samples were taken from these patients and 
collected in plain vial under all aseptic conditions. The serum 
was separated after centrifugation for 10-15 minutes at 3000 
rpm and analyzed for electrolytes such as sodium, potassium, 
ionized calcium and biochemical parameter urea and 
creatinine. Electrolytes were measured through Innolyte 
machine using ion electrode method. Urea and creatinine 
were estimated through standard kit method by fully 
autoanalyzer.

Calculation of eGFR 
Diagnosis of chronic kidney disease was established by 
measuring serum creatinine using CKD-EPI equation which 
measure eGFR that helps to determine the stage of CKD. 

The CKD-EPI equation for female:
141 * min (creatinine/ κ, 1) ̂  α * max (creatinine/0.7, 1) ̂ -
1.209 * 0.993^age * 1.018,

The CKD-EPI equation for male: 
141 * min (creatinine/ κ, 1) ̂  α * max (creatinine/0.9, 1) ̂ -
1.209 * 0.993^age * 1.

Where:
Scr is serum creatinine, 
κ is 0.7 for females and 0.9 for males, 
α is -0.329 for females and -0.411 for males, 
min indicates the minimum of Scr/κ or 1 and 
max indicates the maximum of Scr/κ or 1. [9]

Statistical  Analysis:
All the variables were expressed as mean ± SD. The Python 
Programming was used to analyses the data. An ANOVA test 
was done to see any significant difference in electrolyte and 
biochemical parameters level among CKD stages. A 
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correlative study was done to find out correlation of 
electrolytes and biochemical parameter with CKD 
progression. The p value less than 0.05 was considered as 
statistically significant.

RESULT
This study analyzed 89 CKD patients with different stages, 
ranging from 1 to 5. Table 1: - Showed that with the decrease in 
eGFR range stage of CKD increases. Table No2 (i-ii) showed 
comparative analysis of electrolyte, urea and creatinine level 
across different stages of CKD and it was observed that there 
will be a significant difference in the mean level of potassium, 
creatinine and urea among different stages of CKD while 
sodium and calcium were found to be non-significant. 
Additionally, a correlative study showed serum creatinine, 
urea and potassium levels increased with CKD stage, 
indicating a strong correlation with disease progression. With 
correlation coefficients of 0.86, 0.55 and 0.79, respectively, 
serum creatinine, urea and potassium showed substantial 
positive correlations with CKD stage in the correlation matrix, 
suggesting a strong relationship between these biomarkers 
and CKD progression. The study reveals statistically 
significant correlations (p-value < 0.05), indicating that these 
associations are unlikely due to random chance. While the 
calcium shows a negative correlation (r value of -0.28 and p 
value of 0.05) with CKD stage.

Table No-1: showing eGFR range and CKD stage

Table No2 (i):  Showing the comparative analysis of 
electrolytes among CKD stages

Table No2 (ii):  Showing the comparative analysis of 
biochemical parameters among CKD stages

NS  *** Non significant, Highly significant at p value <0.001

Table No3: showed correlation of electrolyte and 
biochemical parameters with CKD stages

NS  ** *** Non significant, Significant at p<0.05, Highly significant 
at p <0.001

DISCUSSION
The present study was done with the aim of studying serum 
electrolyte level and biochemical parameters in CKD 
patients. In this study, the mean level of urea and creatinine 
were found to be higher than normal range in CKD patients as 
well as the urea and creatinine were also found significantly 
increased (p value < 0.001) with the stages of CKD which 
suggest that the extent of kidney damage assessed by the 
urea and creatinine as the disease progressed. These findings 
were according to the study of Singh et al., 2018 [10]. The 
mean level of potassium was also found to be high while 
sodium and calcium were found in normal range which is 
similar to study of Sharma et al., 2022 [11]. Furthermore, a 
correlative study showed that as the stages of CKD 
progressed, sodium levels was found to be decreased, but the 
difference was statistically insignificant (p value = 0.35) while 
the calcium was found to be statistically significantly 
decreased (p value = 0.05) as CKD stages progressed. In 
contrast, potassium was found to be increased with the stages 
of CKD, and it was statistically significant (p value < 0.001) 
which corresponds to Poudel et al., 2011 [12]. The potassium 
level was increased due to decreased renal excretion as 
kidney function declined, resulting in potassium buildup in 
the blood. Additionally, metabolic acidosis, the use of specific 
drugs such as ACE inhibitors or ARBs and dietary potassium 
consumption can all contribute to hyperkalemia in CKD 
patients. Sodium and calcium levels, on the other hand, stay 
stable due to homeostatic mechanisms, dietary control, and 
medical management, such as the use of phosphate binders 
and calcium supplements, which aid in maintaining balance 
despite declining kidney function.

CONCLUSION
Our study found that electrolyte abnormalities particularly 
raised potassium and lowered calcium levels in CKD patients 
and worsen with disease progression. Hyperkalemia, a risk 
factor for cardiac arrhythmias, and hypocalcemia, which is 
frequently associated with bone mineral abnormalities, are 
major issues in CKD treatment. While the sodium levels did 
not significantly decrease with CKD progression. Based on 
our findings, we suggest that early assessment of serum 
electrolyte is critical for managing CKD patients. Early 
detection and correction of electrolytes can improve the 
prognosis of CKD by preventing serious complications. This 
strategy can aid in disease monitoring and the early 
deployment of therapies to prevent future worsening of 
kidney function and related consequences. The study 
emphasizes the significance of routine electrolyte monitoring 
in CKD patients, even in the early stages of the disease, to 
ensure appropriate therapy and better patient outcomes.
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eGFR Range CKD Stage

93.84-123.88 1

61.72-87.33 2

32.15-58.27 3

20.62-28.93 4

7.06-14.39 5

Paramet
er

Stage 
I

Stage 
II

Stage 
III

Stage 
IV

Stage 
V

F P-
Value

Sodium      
+(Na )

Mean±S
D

140.99 
± 
11.85

145.58 
± 
13.03

141.9
8 ± 
10.80

136.90
± 10.47

135.35
± 4.63

0.73 NS0.58

Potassiu
+m (K )

Mean±
SD

4.01 ± 
0.38

4.52 ± 
0.5

5.3 ± 
0.5

6.56 ± 
0.14

7.43 ± 
0.59

20.79 ***0.00

Calcium 
++(iCa )

 Mean
±SD

1.72 ± 
1.13

1.31± 
0.34

1.24± 
0.22

1.16 ± 
0.03

1.08 ± 
0.10

1.46 NS0.23

Param
eter

Stage I Stage 
II

Stage 
III

Stage 
IV

Stage V F P-
Value

Urea
Mean
±SD

43.34 ± 
18.01

53.43 
±
11.77

51.44 ± 
28.08

119.95
± 46.55

133.91± 
53.78

11.76 **0.00
*

Creati
nineM
ean±
SD

1.08 ± 
0.21

1.32 
±0.22

1.64 
±0.28

3.02 ± 
1.01

4.55 ± 
1.07

81.44 **0.00
*

S.No Parameters CKD stages r value

1 +Sodium (Na ) NS-0.13

2 +)Potassium (K 0.79***

3 ++Calcium (iCa ) -0.28**

4 Urea 0.55***

5 Creatinine 0.86***
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