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Abstract: 
Introduction: Renal failure is associated with alterations in biochemical equilibrium conditions as well as the 
manifestation of various clinical symptoms and indications. The utilisation of haemodialysis may be necessary 
for the management of both acute kidney injury (AKI) as well as chronic kidney disease (CKD). The primary 
goal of haemodialysis is to restore the intracellular and extracellular fluid environment that is characteristic of 
normal kidney function. 
Method: After approval from the institutional ethical committee, a prospective study was conducted in the 
Department of General Medicine, NSCB Medical College Hospital, Jabalpur in the period 1st September 2009 to 
5th October 2010. Total 100 diagnosed cases of CKD/AKI were included in the study with the Haemodialysis 
sessions done. All patients were evaluated on the basis of history, examination, haematological and renal 
biochemical investigations done before and 4 hours after haemodialysis. The aim of our study is to investigate 
the renal biochemical changes like haemoglobin, blood urea, serum creatinine, sodium, potassium and calcium 
levels in patients with AKI/CKD before and after haemodialysis. 
Result: The mean decrement of urea and creatinine was 45.30 mg/dl, 2.82 mg/dl respectively, 4 hours after HD 
and it was statistically significant. The mean decrement of haemoglobin was 0.25 mg/dl and was statistically 
significant. The mean increment in calcium was 0.33 mg/dl and was statistically significant. 11 cases were 
hyponatremic, none of the patients were hypernatremia and after HD serum sodium level was within normal 
limit in all cases. Total 9 cases were hyperkalaemia, 7 cases were hypokalaemia and after HD serum potassium 
was within normal limit in all cases. 
Conclusion: Haemodialysis leads to the significant decrease in blood urea, serum creatinine, significant increase 
in serum calcium and sodium concentration and correction of serum potassium level. It is important to closely 
monitor the electrolyte profiles of patients undergoing dialysis, and to tailor the therapy to each individual's 
specific needs. 
Keywords: AKI, CKD, Blood Urea, Serum Creatinine, Serum sodium. 
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Introduction

The kidney assumes a vital function in the 
regulation of the internal environment, known as 
"Milieu interieur," by the elimination of waste 
materials and excess fluid from the living being. 
Renal failure is associated with alterations in 
biochemical homeostasis as well as the 
manifestation of various clinical manifestations. 
The utilisation of haemodialysis may be necessary 
for the management of both acute kidney injury 
(AKI) as well as chronic kidney disease (CKD). 
Small solutes are removed across a semipermeable 
membrane down their concentration gradient 
(“diffusive” clearance) and/or along with the 

movement of plasma water (“convective” 
clearance) [1]. It is a procedure that removes excess 
fluids and toxic end products of metabolism such as 
urea from the plasma, when the kidneys fail and 
correct electrolytes balance by dialyzing the 
patient’s blood against fluid containing no urea but 
with appropriate concentrations of electrolytes, 
free-ionized calcium and some other plasma 
constituents [2]. The primary goal of haemodialysis 
is to restore the intracellular and extracellular fluid 
environment that is characteristic of normal kidney 
function [3]. The indications for dialysis 
encompass a range of factors, including the 
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presence of uremic symptoms, hyperkalaemia that 
does not respond to conservative treatments, on-
going expansion of extracellular volume despite the 
use of diuretic therapy, acidosis that does not 
improve with medical interventions, a tendency to 
bleed excessively, and a creatinine clearance or 
estimated glomerular filtration rate (eGFR) below 
10 ml/min per 1.73 m2 [1]. 

The "optimal" dialysate refers to a synthetic 
solution that encompasses all the components 
found in normal plasma. This solution facilitates 
the removal of excessive chemicals produced in the 
blood of patients with uraemia, while also 
providing certain compounds to their bloodstream. 
These processes align with the standard 
mechanisms employed in haemodialysis [4]. The 
composition of dialysate primarily comprises six 
electrolytes, namely sodium (Na+), potassium 
(K+), calcium (Ca2+), magnesium (Mg2+), 
chloride (Cl–), & bicarbonate (HCO3–). The 
interaction between blood and dialysate, facilitated 
by the semipermeable membrane barrier of the 
dialyzer, might cause electrolytic alterations that 
may result in both immediate and long-term 
consequences, ultimately affecting mortality rates. 
[4]. 

The calculation of the urea reduction ratio (URR) is 
performed using a straightforward equation 
established by Lowrie and Lew in 1991[11]. The 
Urea Reduction Ratio (URR) is determined using 
the equation 100 × (1 - [Ct/Co]), where Ct 
represents the blood urea nitrogen level taken five 
minutes after the completion of dialysis, and Co 
represents the blood urea nitrogen level before to 
dialysis [12]. 

The urea reduction ratio (URR) is determined by 
several factors, including the clearance of urea 
through the blood by the dialyzer, the duration of 
the dialysis procedure, along with the volume of 
distribution of urea specific to each patient. Hence, 
the urea reduction ratio serves as a quantitative 
assessment of a particular patient's urea clearance 
after a solitary haemodialysis session, and may be 
employed as an indicator of the sufficiency of 
solute clearance throughout this therapy. [13-14]. 

The parameter Kt/V, where K represents the 
dialyzer clearance in ml/min, t represents the 
dialysis duration in minutes, and V represents the 
urea distribution volume in millilitres. The 
development of the indicator mentioned in the text 
may be attributed to Frank Gotch and John Sargent 
[16]. Subsequently, Daugirdas made significant 
adjustments to the indicator throughout the 1990s 
[17]. This indicator has now been the predominant 
measure of dialysis adequacy [18,19]. The HEMO 
research, a significant randomised controlled trial 
conducted in 2002, discovered that a single-pool 
Kt/V (spKt/V) value greater than 1.2 is correlated 

with reduced mortality among patients undergoing 
haemodialysis [20]. The present objectives 
encompass achieving a urea reduction ratio of 
greater than 65-70% during each haemodialysis 
session, as well as attaining a body water-indexed 
clearance × time product (Kt/V) of either 1.2 or 
1.05, depending on the equilibration status of urea 
concentrations [1]. The majority of patients 
diagnosed with end stage renal disease typically 
have dialysis for duration of 9 to 12 hours per 
week, which is evenly distributed among three 
sessions. The individualization of the 
Haemodialysis dosage is crucial, as it necessitates 
the consideration of parameters beyond urea 
nitrogen levels. These considerations encompass 
the sufficiency of ultrafiltration, as well as the 
management of hyperkalaemia, hypophosphatemia, 
& metabolic acidosis. 

Measurement of blood urea and serum creatinine 
levels is used to assess and diagnose AKI/CKD. 
Creatinine is produced from muscles and is 
excreted through the kidneys along with other 
waste products [5]. Urea is the metabolized product 
of dietary proteins, the waste product filtered 
through the kidney into the urine [6]. Many studies 
have evaluated the effect of haemodialysis on 
haematological and biochemical parameters [7-10]. 
The aim of our study is to investigate the renal 
biochemical changes like haemoglobin, blood urea, 
serum creatinine, sodium, and potassium and 
calcium levels in patients with AKI/CKD before 
and after haemodialysis. 

Methodology 

This is a prospective observational study conducted 
in the Department of General Medicine NSCB 
Medical College Hospital, Jabalpur from 1st 

September 2009 to 5th October 2010. Institutional 
Ethical Committee clearance was obtained. Total of 
100 Haemodialysis sessions were included in done 
in diagnosed cases of CKD/AKI.  

All patients were evaluated on the basis of history, 
examination, haematological and renal biochemical 
investigations done before and 4 hours after 
haemodialysis. A written informed consent was 
obtained from all the patients before enrolling them 
for the study. The recorded information’s were 
entered in the preformed proforma. The data 
obtained were entered in a Microsoft excel sheet 
and analysed using SPSS software. 

Inclusion criteria: 

1. Diagnosed cases of AKI and CKD requiring 
haemodialysis. 

Exclusion criteria: 

1. Alcohol induced acidosis. 
2. Drug overdose and toxins 
3. Tumor lysis syndrome 
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Result 

Total of 100 haemodialysis sessions done in 44 
diagnosed cases of AKI/CKD were studied out of 
which 70 % HD were of AKI and 30 % HD were of 
CKD, male constituting 65 % and female 
constituting 35 %.  

Most common age group presenting with renal 
failure who had undergone HD was between 30-45 
yrs. and mean age was 38.86±14.84 (mean ± 
SD)(Table 1&2). Table 3 describes changes in 
renal parameters, serum electrolytes and 
haemoglobin before and after haemodialysis. The 
mean urea before and after HD was 183.10 mg/dl 
(BUN=85.56mg/dl) and 137.80 mg/dl 
(BUN=64.39mg/dl) respectively. So the mean 
decrement of urea was 45.30 mg/dl 4 hour after HD 
and it was statistically significant. Mean value of 
Creatinine, pre and post HD in average 4 hours of 
HD was 9.45 mg/dl and 6.63 mg/dl respectively. So 
decrement of creatinine was 2.82 mg/dl and was 
statistically significant. Mean value of haemoglobin 
pre and post HD in average 4 hours of HD was 9.46 

mg/dl and 9.21 mg/dl respectively. So mean 
decrement of haemoglobin was 0.25 mg/dl and was 
statistically significant. In case of calcium, mean 
value pre and post HD was 8.96 mg/dl and 9.29 
mg/dl respectively. Mean increment in calcium was 
0.33 mg/dl and was statistically significant. In case 
of sodium total 11 cases were hyponatremic, none 
of the patients were hypernatremia and after HD 
serum sodium level was within normal limit in all 
cases.  

Mean value of sodium pre and post HD 4 hours 
after HD was 138.77meq/litre and 140.33meq/litre 
respectively. Mean increment of sodium was 
1.56meq/litre and was statistically significant. 
Total9 cases were hyperkalaemia, 7 cases were 
hypokalaemia and after HD serum potassium was 
within normal limit in all cases.  

Mean value of potassium pre and post 
haemodialysis 4 hour after HD was 4.28meq/litre 
and 4.35meq/litre respectively. Mean increment of 
potassium was 0.07meq/litre and was statistically 
significant.

Table 1: Demographic characteristics of study population 
Parameters Patients 
Age (years) (mean ± SD) 38.86±14.84 
Male 32 
Female 12 
No of AKI pts 27 
No of CKD pts 17 
Total no of patients 44 
Total no HD sessions 100 

Table 2: Number of Haemodialysis sessions in CKD/AKI patients 
Type of renal failure No. of HD sessions Percentage 
AKI 70 70% 
CKD 30 30% 
Total 100 100% 

Table 3: Biochemical parameters before and after HD sessions in all patients 
Laboratory parameters Pre dialysis mean Post dialysis mean Difference Significance 
Urea 183.11±59.77 137.81±54.31 44.30 t=35.45; p<0.0001 
Creatinine 9.46±3.94 6.64±3.42 2.82 t=31.28; p<0.0001 
Na+ 138.78±3.86 140.01±1.76 1.56 t=5.59; p<0.0001 
K+ 4.29±0.61 4.36±0.32 0.07 t=1.63; p>0.05 
Ca2+ 8.97±0.56 9.28±0.48 0.33 t=13.82; p<0.0001 
Hb 9.47±1.86 9.22±1.75 0.25 t=6.87; p<0.0001 

Table 4: Biochemical parameters before and after HD sessions in AKI patients 
Laboratory parameters Pre dialysis mean Post dialysis mean Difference Significance 
Urea 180.81±63.34 135.41±56.82 44.30 t=25; p<0.0001 
Creatinine 8.59±3.76 6.22±3.29 2.82 t=28.06; p<0.0001 
Na+ 138.71±3.68 140.29±1.66 1.56 t=4.95; p<0.0001 
K+ 4.24±0.59 4.35±0.30 0.07 t=1.98; p<0.05 
Ca2+ 9.17±0.50 9.46±0.44 0.33 t=10.35; p<0.0001 
Hb 10.09±1.75 9.82±1.95 0.25 t=5.49; p<0.0001 
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Table 5: Biochemical parameters before and after HD sessions in CKD patients 
Laboratory parameters Pre dialysis mean Post dialysis mean Difference Significance 
Urea 188.44±51.14 143.36±48.36 44.30 t=42.63; p<0.0001 
Creatinine 10.60±4.13 7.59±3.56 2.82 t=15.53; p<0.0001 
Na+ 138.91±4.29 140.41±1.98 1.56 t=2.65; p<0.05 
K+ 4.38±0.60 4.36±0.35 0.07 t=0.27; p>0.05 
Ca2+ 8.49±0.37 8.90±0.28 0.33 t=8.61; p<0.0001 
Hb 8.00±1.19 7.79±1.21 0.25 t=4.86; p<0.0001 
 
Discussion 

Uraemia is a clinical phenomenon characterised by 
increased levels of urea in the bloodstream. This 
condition is accompanied by imbalances in fluid, 
electrolytes, and hormones, as well as metabolic 
abnormalities. These manifestations occur 
concurrently with the progressive decline of renal 
function [21]. The term "uraemia," derived from 
the Greek words "ouron" (urine) and "haima" 
(blood), was initially employed by Piorry to denote 
the clinical manifestation linked to renal 
insufficiency. [22,23]. Uraemia occurs more 
commonly in chronic kidney disease (CKD), 
especially in the later stages, but may also develop 
in acute kidney injury (AKI) if loss of kidney 
function is rapid. The treatment for uraemia is 
either haemodialysis, peritoneal dialysis, or kidney 
transplantation. 

In our study the mean urea before and after HD was 
183.10 mg/dl (BUN=85.56mg/dl) and 137.80 mg/dl 
(BUN=64.39mg/dl) respectively. The mean 
decrement of urea was 45.30 mg/dl 4 hour after HD 
and it was statistically significant. Mean value of 
Creatinine, pre and post HD in average 4 hours of 
HD was 9.45 mg/dl and 6.63 mg/dl respectively. 
The decrement of creatinine was 2.82 mg/dl and 
was statistically significant. In Deepika Modi et al 
study, patients with CKD undergoing 
haemodialysis showed a significant reduction in 
serum creatinine and urea [24]. These findings 
were consistent with the Gonella Geetha 
Meenakshi study, Shekhar S et al study indicating 
the significant role of haemodialysis in the 
clearance of urea and creatinine in the blood [8,25]. 
While in Putra, R. N.et al study, after undergoing 
haemodialysis therapy, it was found that 1 sample 
(1.8%) had low urea levels, 27 samples (50%) had 
normal serum levels, and 26 samples (48.2%) still 
had high urea levels and post HD serum creatinine 
declined in all [26]. In our study mean value of 
haemoglobin pre and post HD in average 4 hours of 
HD was 9.46 mg/dl and 9.21 mg/dl respectively. So 
mean decrement of haemoglobin was 0.25 mg/dl 
and was statistically significant. This consistent 
with Yasir A.H. Hakim et al study which showed 
98.5% of patient has reduced haemoglobin 
concentration after haemodialysis [27]. In our study 
mean value of sodium pre and post HD 4 hours 
after HD was 138.77meq/litre and 140.33meq/litre 
respectively.11 cases were hyponatremic, none of 

the patients were hypernatremia and after HD 
serum sodium level was within normal limit in all 
cases. In the current investigation, the average 
blood sodium levels of post-dialysis patients were 
found to be slightly elevated compared to the 
average level of sodium in the serum of pre-dialysis 
patients. Seethalakshmi et al. observed that the 
mean sodium (Na+) concentration in patients after 
undergoing haemodialysis (138.00 ± 4.41) was 
higher in comparison to pre-haemodialysis patients 
(136.87 ± 4.14). [28]. A study by Nauman et al 
observed that mean serum Na+ post- haemodialysis 
patients (138.00±4.41) were higher when compared 
to pre-haemodialysis patients (136.87±4.14)[29]. 
Similar results shown by the Shekhar study[8]. 
Whereas Gouri A Gulavani et al found Serum 
sodium levels in post-haemodialysis patients were 
lower in comparison with the pre haemodialysis(P 
Value: 0 573 Not significant)[30]. In our study, 
total 9 cases were hyperkalaemia, 7 cases were 
hypokalaemia and after HD serum potassium was 
within normal limit in all cases.  

Mean value of potassium pre and post 
haemodialysis 4 hour after HD was 4.28meq/litre 
and 4.35meq/litre respectively. In Liggy Andrew et 
al study Hypokalaemia (below 3.5mEq/l) was also 
found, in 28 cases (41.18%) in post-dialysis [31]. 
The study conducted by Shekhar S et al. 
demonstrated a substantial decrease in serum 
potassium levels (P<0.001) among post-dialyzed 
patients when compared to the mean serum 
potassium levels of pre-dialyzed patients [8].In the 
present investigation, the mean values of pre- and 
post-haemodialysis calcium levels were found to be 
8.96 mg/dl & 9.29 mg/dl, respectively. The 
observed increase in calcium levels was 0.33 
mg/dl, and this change was found to be statistically 
significant. Sekhar et al. (8) and Bhagat et al. (32) 
observed a notable elevation in serum calcium 
levels subsequent to the administration of 
haemodialysis. 

Conclusion 

Haemodialysis is a lifesaving, affordable and easily 
accessible renal replacement therapy in both AKI 
and CKD patients. Haemodialysis results in a 
notable reduction in blood urea and serum 
creatinine levels, as well as a substantial rise in 
serum calcium & sodium concentrations. 
Additionally, it facilitates the restoration of serum 
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potassium levels. Dyselectrolytemia, whether it is 
disease-associated or a consequence of dialysis, has 
immediate as well as long-term consequences, 
ultimately leading to heightened mortality rates in 
those undergoing haemodialysis, primarily due to 
cardiovascular problems. It is important to closely 
monitor the electrolyte profile for dialysis patients 
and tailor the treatment to their specific needs. 
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