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INTRODUCTION 

Chronic Renal Disease (CRD) is defined as the 

progressive loss of renal function [1]. It is a condition in 

which the kidneys fail to function normally, in excretory 

and regulatory capacities especially, due to infections 

(infections), immune diseases (autoimmunity), diabetes, 

hypertension, cancer and or toxicants [2]. CRD is 

emerging as an important public health threat [3] and has 

begun to reach epidemic levels worldwide [4].  

Chronic renal failure (CRF) is an illness that needs 

specific replacement therapy of renal function as 

dialysis, to manage a gradual loss of function [5]. 

The estimated incidence of chronic renal failure 

has been estimated incidence rate of one in every 

5000 individuals, primarily affecting middle aged 

and older adults. The accurate rate of this disease is 
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ABSTRACT: 

Background: Hemodialysis is a critical therapeutic intervention for 

patients with chronic renal failure (CRF), aimed at removing metabolic 

waste products and maintaining fluid and electrolyte balance. Regular 

monitoring of biochemical parameters is essential to assess dialysis 

efficacy and patient outcomes. Objective: This study aimed to evaluate the 

longitudinal changes and correlations among selected serum biochemical 

markers in CRF patients undergoing maintenance hemodialysis over a 

four-week period. Methods: A longitudinal observational study was 

conducted on 110 patients (54 males, 56 females) with CRF undergoing 

hemodialysis at a hospital in Babylon, Iraq, between October 2025 and 

February 2026. Serum samples were collected weekly for four weeks post-

dialysis. Biochemical parameters including urea, creatinine, sodium, 

potassium, calcium, hemoglobin, iron, total iron binding capacity (TIBC), 

albumin, and phosphorus were measured. Data were analyzed using SPSS 

version 24.0, with one-way ANOVA and independent t-tests applied to 

compare mean differences across weeks. Results: Significant reductions 

were observed in serum urea (from 46.18 mmol/L in week 1 to 4.74 

mmol/L in week 4) and creatinine (from 761.53 µmol/L to 158.6 µmol/L) 

over the four weeks (p < 0.0001 for both). Calcium levels decreased 

progressively (p = 0.010), while iron, TIBC, and albumin showed 

fluctuating trends with significant overall changes (p < 0.0001). Sodium, 

potassium, hemoglobin, and phosphorus did not show statistically 

significant changes. A strong positive correlation was noted between urea 

and creatinine, while TIBC showed a significant negative correlation with 

urea. Conclusion: Hemodialysis effectively reduces serum urea and 

creatinine levels in patients with chronic renal failure, confirming its role 

in waste product clearance. However, fluctuations in other biochemical 

markers highlight the need for comprehensive monitoring and 

individualized dietary and therapeutic adjustments. Further large-scale, 

controlled studies are warranted to optimize dialysis protocols and improve 

patient outcomes. 
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challenging to establish due to the asymptomatic 

nature of its early stage. CRF is typically 

progressive and irreversible, potentially leading to 

complete renal failure [6, 7].  

The kidneys play a vital role in filtering waste 

materials and fluids from the bloodstream and 

excreting them through the urinary system [8]. One 

treatment option for individuals who have 

experienced an unexpected loss of renal function or 

who are in end stage renal disease is dialysis, which 

removes excess toxic fluids and metabolic by 

products from the body [9]. This study aimed to 

evaluate the effects of dialysis on patients with 

chronic renal failure by analyzing the post dialysis 

mean values of serum biochemical indicators. The 

investigation was conducted to gain a deeper 

understanding of the physiological effects of 

dialysis on individuals with chronic renal failure 

after medical diagnosis by specialist doctors at the 

hospital.  

MATERIALS AND METHODS:  

The actual size of the study included (n=110) 

patients, aged groups from 18 years to 70 years, this 

age group was selected based on the number of 

patients visiting the hospital during the study 

period, both sex male and female, suffered from 

with chronic renal failure and undergoing 

hemodialysis. This study was conducted in the city 

of Babylon in Iraq due to the significant increase in 

the number of cases in this decade. It was therefore 

very important to conduct studies on this subject in 

order to find appropriate solutions in health 

institutions, the laboratory and clinical data for all 

patient were collected through four weeks interval. 

The biochemical variables that were estimated are 

serum urea, creatinine, sodium, potassium, calcium, 

hemoglobin, Iron, total iron binding capacity 

(TIBC), albumin, and phosphorus. Some 

pathological conditions such as (Acute renal failure, 

malignancy, active infection), were excluded to 

avoid their interfering effects on the values of 

certain biochemical variables, which would cause 

inaccurate results. 

Patient's sample: blood samples (5 ml) were 

withdrawn from each patient before and after the 

administration of hemodialysis. The samples were 

centrifuged at 3500 rpm for 10 minutes to isolate 

the serum, which   was   then    subjected to 

biochemical evaluation. The collected serum 

samples were stored in deep freeze at a temperature 

of -20°C to maintain their stability and integrity.  

The study relies on all patients for a four-week 

period only, based on the standard medical 

treatment provided at the hospital for this condition. 

The group of officers was not included as they were 

not subject to dialysis and therefore did not 

participate in the research findings. 

Statistical analysis: Statistical Package for (SPSS; 

IBM, version 24.0) was used for Data analyzed.  

Mean (Standard deviation [SD]) was calculated for 

all variables; age, urea, creatinine, potassium, 

calcium, sodium, hemoglobin, iron, total iron 

binding capacity, albumin, and phosphorus as data 

was normally distributed. For sex and the 

comorbidities like diabetes mellitus, hypertension, 

heart disease, family history and obesity, Pearson 

Chi-square was applied to find the association 

between the categorical variables like sex and co-

morbid. While Independent t-test was applied to 

find the mean difference in age between males and 

females. Also, one-way ANOVA test was applied to 

show the significant mean differences between the 

first, second, third, and fourth weeks of biochemical 

parameters.  

RESULTS:  

The present study has total of 110 patients, their 

mean age at the time of estimation was 50.2±18.5 

years.  The median ages of males and females were   

47.5±13.3 and 53.4±17.0 respectively as shown in 

[Table 1]. There were 42 patients over 60 years old, 

with the majority being female at 27and male at 19 

persons. All patients underwent dialysis three times 

per week. Diabetes mellitus was the most prevalent 

comorbidity, following by hypertension, heart 

diseases, smoking and obesity. Additionally, a 

family history of chronic kidney disease was noted 

in 68 patients. A significant difference in smoking 

habits was observed between males and females 

(p<0.0001).  

 

Over the four-week hemodialysis period, serum 
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urea and creatinine demonstrated the most 

pronounced and statistically significant reductions, 

confirming the efficacy of dialysis in clearing 

nitrogenous metabolic waste products. Urea levels 

declined progressively from 46.18 mmol/L in the 

first week to 20.89 mmol/L in the second week, 

further dropping to 13.05 mmol/L in the third week, 

and reaching 4.74 mmol/L by the fourth week (p < 

0.0001). Similarly, serum creatinine decreased 

substantially from 761.53 µmol/L in week 1 

to 532.05 µmol/L in week 2, 385.56 µmol/L in 

week 3, and finally 158.6 µmol/L in week 4 (p < 

0.0001). This steady and marked decline reflects the 

effectiveness of repeated hemodialysis sessions in 

removing these uremic toxins. 

Serum calcium also exhibited a significant 

decreasing trend over the four weeks, falling 

from 9.37 mmol/L in the first week to 8.28 

mmol/L in week 2, 5.76 mmol/L in week 3, 

and 4.25 mmol/L in week 4 (p = 0.010). This 

progressive reduction may be attributed to dialysis-

induced calcium loss or altered calcium metabolism 

commonly observed in patients with chronic kidney 

disease. 

In contrast, serum sodium (ranging from 133.92 to 

148.37 mmol/L), potassium (3.99 to 5.02 

mmol/L), hemoglobin (11.4 to 12.28 g/dL), 

and phosphorus (4.53 to 6.2 mmol/L) showed no 

statistically significant changes over the four-week 

period (p > 0.05 for all). These findings suggest that 

these parameters remained relatively stable despite 

ongoing dialysis, which may reflect adequate 

dietary control, effective electrolyte management, 

or the influence of concurrent medications. 

Iron metabolism markers and albumin revealed 

more complex and fluctuating patterns. Serum iron 

decreased significantly from 21.55 µmol/L in week 

1 to 14.35 µmol/L in week 2, then rose slightly 

to 16.88 µmol/L in week 3, before declining again 

to 13.75 µmol/L in week 4 (p < 0.0001). Total iron 

binding capacity (TIBC) showed a similar 

fluctuating trend, starting at 36.17 mmol/L in week 

1, increasing to 39.58 mmol/L in week 2 and 42.75 

mmol/L in week 3, then dropping to 36.39 

mmol/L in week 4 (p < 0.0001). Serum albumin 

levels also varied significantly, beginning at 37.62 

g/L in week 1, decreasing to 36.38 g/L in week 2, 

rising to 38.22 g/L in week 3, and then falling 

to 33.15 g/L in week 4 (p < 0.0001). These 

fluctuations may be influenced by multiple factors, 

including the type of dialyzer membrane used, the 

patient's nutritional status, dietary protein intake, 

fluid balance, and the cumulative physiological 

stress of repeated dialysis sessions. 

These results confirm that hemodialysis is highly 

effective in significantly reducing serum urea and 

creatinine levels. However, the variable responses 

observed in calcium, iron, TIBC, and albumin 

highlight the importance of comprehensive 

biochemical monitoring and individualized patient 

management to optimize dialysis outcomes and 

prevent nutritional or metabolic complications 

[Table 2]. 

  

 
 

Table (1). Demographic and clinical information of the study participants 

N=110 Male (54) Female (56) p-value 

Age (years) Mean± SD 47.5±13.3  53.4±17 0.142 

Smoking  32 (47.7) 0 0.0001 

Diabetes mellitus  58 52 ------ 

Hypertension  55 45 ---- 

Heart disease  26 29 0.902 

Obesity  19 14 0.182 
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Family History CRD  38  34  0.753 

CRD= Chronic renal disease, SD= Standard deviation,  

 

Table (2): biochemical results (after dialysis) through four weeks 

p-value  4
th

  Week  3
rd

 Week   2
nd 

 Week  1
st
 Week   

<0.0001* 4.74 13.05 20.89 46.18 Urea (mmol/l) 

<0.0001* 158.6 385.56 532.05 761.53 Creatinine (umol/l) 

0.996 135.7 138.16 133.92  148.37 Sodium (mmol/l) 

0.999 4.48 5.02 3.99 4.42 Potassium (mmol/l) 

0.010* 4.25 5.76 8.28 9.37 Calcium (mmol/l) 

0.577 11.4 12.28 11.68 11.88 HGB (g/dl) 

<0.0001* 13.75 16.88 14.35 21.55 Iron (umol/l) 

<0.0001* 36.39 42.75 39.58 36.17 TIBC (mmol/l) 

<0.0001* 33.15 38.22 36.38 37.62 Albumin (g/l)  

0.224 4.53 5.38 6.2 4.75 Phosphorus(mmol/l) 

HGB= Hemoglobin, TIBC=Total iron binding capacity, SD= Standard deviation * = Significant value 

DISCUSSIONS: 

The Renal failure is defined by the gradual and 

irreversible loss of normal kidney Function, which 

results in impaired excretion of urea and creatinine 

into the bloodstream. Patients with renal failure 

exhibit elevated levels of these metabolic waste 

products. Potentially leading to significant 

complications prior to the initiation of hemodialysis 

[10]. The study involved the random selection of 

110 patients diagnosed with renal failure at Alsadiq 

hospital in Babylon city (IRAQ), taking into 

account their clinical histories, examinations and 

renal function testes. 

After a hemodialysis various biomarkers were 

assessed, including serum urea and blood creatinine 

levels. The primary causes of chronic kidney failure 

are often to health conditions such as hypertension, 

diabetes mellitus, autoimmune diseases, and other 

related disorder [11], which align with the results of 

this study. Evaluating renal excretory function can 

be achieved by analyzing serum concentrations of 

various endogenous compounds cleared by the 

kidneys.  

In this context, the measurement of serum 

electrolytes level, such as sodium and potassium in 

body fluids, can serve as a diagnostic tool for 

assessing renal disorders [12-14]. Other studies 

indicated that creatinine clearance is the most 

effective method for evaluating kidney function in 

hemodialysis patients who are undergoing 

hemodialysis [14,15].  

This reflects the notable reduction in serum 

creatinine levels that occurs during the procedure, 

which can also indicate dialysis insufficiency. 

Moreover, individuals aged 41 to 60 years old are 

more likely to experience kidney failure, potentially 

due to underlying health issues like hypertension, 

diabetes or age-related changes [15]. In this study 

appear clearly that serum sodium levels did not 

significantly decrease post dialysis, which is in line 

with the previously mentioned studies results 

(p=0.999).    

 Additionally, a significantly decrease in as shown 

in Table 2 shows that there is a decrease in, 

Sodium, Potassium, HGB, Iron, TIBC, and 

Albumin levels during the first and second weeks 

after dialysis, but usually a relative increase in the 

third week followed by a decrease in the fourth 

week. This may be due to the type of treatment used 
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or the patient's diet. Hemodialysis does eliminate 

some excess urea from the patient's blood to prevent 

accumulation [14]. Maintaining a balanced protein 

intake is crucial in avoiding the overproduction of 

urea the hemodialytic cycles observed in the 

patients were effective, as overall decrease in urea 

levels were recorded. Some studies showed a 

substantial reduction in serum urea, indicating that 

hemodialysis is an effective treatment. The 

successful removal of waste during dialysis depends 

on various factors, such as proper dialysis 

scheduling, patient education, selection of an 

appropriate dialyzer, and adherence to suitable diet 

[16-17].  

Urea and creatinine level are essential biomarkers 

for diagnosing and monitoring renal failure 

progression. As a byproduct of protein metabolism, 

urea levels tend to rise in the blood of patients with 

renal failure, eventually leading to the development 

of uremia [18-20]. However, as this study assessed 

a small number of patients, further research on a 

large scale is necessary to evaluate these findings 

more effectively.   

CONCLUSION 

This study confirms that hemodialysis is highly 

effective in significantly reducing serum urea and 

creatinine levels in patients with chronic renal 

failure, demonstrating its essential role in clearing 

metabolic waste products. Urea and creatinine 

proved to be the most reliable biochemical markers 

for monitoring dialysis efficacy and renal function. 

However, the study also observed significant 

fluctuations in calcium, iron, TIBC, and 

albumin levels over the four-week period, 

indicating that dialysis may affect mineral 

metabolism and nutritional status. In contrast, 

sodium, potassium, hemoglobin, and phosphorus 

remained relatively stable. while hemodialysis 

effectively removes uremic toxins, comprehensive 

and regular monitoring of biochemical parameters 

is crucial for optimizing patient management, 

preventing complications, and improving treatment 

outcomes. Further long-term studies are 

recommended to enhance dialysis protocols and 

patient care strategies. 
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