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ABSTRACT

Aims: Hemodialysis uses a semi-permeable membrane and electrochemical gradient to balance
fluid and essential nutrient levels in the body. The kidneys perform this function in healthy
individuals. The study aims to analyze the biochemical parameters of patients undergoing
hemodialysis.

Study Design: Cross-sectional study.

Place and Duration of Study: The study enrolled 130 patients with chronic renal failure
undergoing hemodialysis in King Khalid Hospital Tabuk, Saudi Arabia between January 2023 and
February 2023.
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Methodology: The study applied correlation analysis to determine the nature of the relationships
between the biochemical parameters during hemodialysis. Descriptive statistics were also used to
determine the mean concentrations for the parameters during hemodialysis.

Results: The concentrations of urea dropped from 45.12mmol/l from week one to 5.74mmol/l in
week four. While the concentration of creatinine dropped from 761.53umol/l from week one to
160.60umol/l in week four. The study used correlation analysis to establish that there was a
statistically significant strong positive correlation between urea and creatinine, calcium, iron, total
iron binding capacity (TIBC), and albumin had their concentrations vary during dialysis weeks, with
their concentrations increasing during some weeks and decreasing during others. It was also
determined that there was a significant negative correlation between urea and TIBC.

Conclusion: The study established that there was a significant reduction in the concentration of
urea and creatinine during the fourth week of dialysis compared to the first week of dialysis.
Therefore, dialysis helps to remove toxic waste products from the bloodstream.

Keywords: Renal failure; hemodialysis; blood serum; creatinine; urea.

1. INTRODUCTION

Chronic Renal Disease (CRD) is characterized
by a gradual decline in renal function [1]. It is a
disorder in which the kidneys lose normal
function, particularly excretory and regulatory
functions, as a result of infections, autoimmune
illnesses, diabetes, hypertension, cancer, or
exposure to toxic substances [2]. CRD is on its
way to becoming a significant public health issue,
[3] with epidemic proportions spreading around
the globe [4].

Chronic renal failure (CRF) is a severe disease
that requires specific replacement therapy for
renal function, such as dialysis, to control
progressive functional loss [5]. CRF has an
estimated incidence rate of 1 in every 5000
persons and primarily affects middle-aged and
older people. The true rate of this disease is
difficult to determine due to the asymptomatic
nature of the early disease. It is mostly
progressive, and irreversible and may eventually
result in complete renal failure [6,7].

The kidney's physiologic role entails removing
waste materials and fluids from the bloodstream
and disposing of them through the urinary
pathway [8]. One line of treatment for individuals
who have unexpectedly lost their renal function
or who have reached end-stage renal disease is
dialysis, which includes the elimination of excess
toxic fluids and metabolic end-products from the
body [9]. The present study aimed to evaluate
the impact of dialysis on chronic renal failure
(CRF) patients by assessing the post-dialysis
mean values of serum renal biochemical
indicators. This investigation was conducted to
gain a comprehensive understanding of the
physiological effects of dialysis on CRF patients.
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2. MATERIALS AND METHODS

The analytical study enrolled 130 patients with
chronic renal failure undergoing hemodialysis in
King Khalid Hospital Tabuk, Saudi
Arabia. Patient’'s clinical and laboratory data
were collected from the first week to the fourth
week for this study. The patients on hemodialysis
were in the age group of 18 to 81 vyears
consisting of males and females. The patients
undergoing renal dialysis were tested for serum
urea, serum creatinine, sodium, potassium,
calcium, hemoglobin, Iron, total iron binding
capacity (TIBC), albumin, and phosphorus.

Patients sample: In this study, blood samples (5
ml) were obtained from the participants both
before and after the administration of
hemodialysis. These samples were centrifuged
at 3000 rpm for 10 minutes to isolate the serum,
which was then subjected to biochemical
evaluation. The resulting serum samples were
stored at a temperature of -20°C to maintain their
stability and integrity.

Statistical analysis: Data were analyzed using
the Statistical Package for Social Studies (SPSS;
IBM, version 24.0 Corporate headquarters 1 New
Orchard Road Armonk, New York 10504-1722
United States). Mean (Standard deviation [SD])
was computed for age, urea, creatinine, sodium,
potassium, calcium, HGB, iron, TIBC, albumin,
and phosphorus as data was normally
distributed. Frequencies with percentages were
computed for sex and the comorbidities like
diabetes mellitus, hypertension, heart disease,
obesity, and family history. Pearson Chi-square
was applied to find the association between the
categorical variables like sex and co-morbid. An
Independent t-test was applied to find the mean
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difference in age between males and females. A
one-way ANOVA test was run to find the
significant mean differences between the first,
second, third, and fourth weeks of biochemical
parameters. A p-value of <0.05 was considered
significant.

3. RESULTS

The present study has total of 130 patients, their
mean age at the time of diagnosis was 51.3+15.7
years. The median ages of males and females
were 49.3x15.3 and 53.4%£16.9 respectively
(Table 1). The male: female ratio was 1:1. There
were 46 patients who were >60 years in which

majority were females 27 (59%) and males were
19 (41%). All patients had dialysis three-time per-
week. Over all diabetes mellitus was the
commonest comorbidity followed by
hypertension, heart diseases, smoking and
obesity; however, family history of CKD was
present in 72 patients. Significant difference was
seen in smoking between males and female
(p<0.0001) (Table 1).

We have observed the significant mean
differences in some biochemical parameters like
urea, creatinine, calcium, iron, TIBC and albumin
over the course of four weeks post dialysis
(Table 2).

Table 1. Demographic and clinical details of the study patients

N=130 Male (67) Female (63) p-value
Age (years) Mean+SD 49.3+15.3 53.4£16.9 0.142a
<60 n (%) 48 (71.6) 36 (57.1) 0.084b
>60 n (%) 19 (28.4) 27 (42.9)

Smoking n (%) 32 (47.7) 0 <0.0001b*
Diabetes mellitus n (%) 67 (100) 63 (100) -
Hypertension n (%) 67 (100) 63 (100) -

Heart disease n (%) 28 (14.8) 27 (42.9) 0.902b
Obesity n (%) 17 (25.4) 10 (15.9) 0.182b
Family History CRD n (%) 38 (56.7) 34 (54) 0.753b

CRD= Chronic renal disease, a= Independent t test, b

= Pearson Chi square, SD= Standard deviation, * =

Significant value

Table 2. Biochemical report post-four-week dialysis

First Week Second Week Third Week Fourth Week p-value
(Mean+SD) (MeanxSD) (MeanzSD) (Mean+SD)
Urea 45.12+22.23 20.99+8.68 12.05+5.19 5.74+2.45 <0.0001*
(mmol/l)
Creatinine 761.53+323.20 532.05+134.93 395.56+£95.82  160.6+102.56 <0.0001*
(umol/l)
Sodium 138.37+3.39 135.92+183.17 138.17+3.89 137.86+4.4 0.996
(mmol/l)
Potassium 4.32+0.74 4.02+66.8 4.46+0.88 4.38+0.99 0.999
(mmol/l)
Calcium 8.57+1.12 8.28+1.06 5.76+1.35 4.25+1.07 0.010*
(mmol/l)
HGB (g/dI) 11.54+1.73 11.68+9.12 12.28+2.02 11.4+1.88 0.577
Iron (umol/l)  20.54+9.00 14.35+4.83 16.88+8.78 13.75+5.83 <0.0001*
TIBC 34.17+8.48 39.5848.6 42.75+9.62 36.39+10.33 <0.0001*
(mmol/l)
Albumin (g/) 35.62+5.20 37.38+3.93 38.18+5.09 34.05+4.433 <0.0001*
Phosphorus  4.65+0.81 5+4.05 5.38+3.59 4.73+0.79 0.224
(mmol/l)

HGB= Heamoglobin, TIBC=Total iron binding capacity, SD= Standard deviation * = Significant value
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Fig. 1. Four-week trend of urea and creatinine
Significant value=* P < 0.05

The significant decreasing trends in the values of
urea (p<0.0001*) and creatinine (p<0.0001%)
were seen in the course of 04 weeks post-
dialysis (Fig. 1).

4. DISCUSSION

Renal failure is characterized by the gradual and
irreversible loss of normal renal function, which
leads to compromised excretion of urea and
creatinine into the bloodstream. Individuals with
renal failure experience elevated levels of these
metabolic waste products, which can result in
significant complications before the
administration of hemodialysis [10]. The
investigation involved the random selection of
130 patients who had been diagnosed with renal
failure at King Khalid Hospital Tabuk, taking into
account their clinical history, clinical examination,
and renal function tests. Post-hemodialysis, a
range of biomarkers was evaluated, including
serum urea and blood creatinine. The leading
causes of chronic kidney failure are often
attributed to health issues such as hypertension,
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diabetes mellitus, autoimmune diseases, and
other related conditions, [11] which were in
concordance with our study.

The assessment of renal excretory function can
be accomplished by analyzing the serum
concentrations of various endogenous
compounds that are cleared by the kidneys. In
this regard, the measurement of serum
electrolyte levels, such as sodium and
potassium, in body fluids can be used as a
diagnostic tool to evaluate renal disorders [12-
14].

The Meenakshi GG et al study has demonstrated
that creatinine clearance is the most effective
method of evaluating kidney function in renal
failure patients who are undergoing hemodialysis
[14,15]. This is due to the significant reduction in
serum creatinine levels that occurs during the
process, which can also serve as an indicator of
dialysis insufficiency. Additionally, individuals
between the ages of 41 and 60 are more
susceptible to kidney failure, potentially due to
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underlying conditions like hypertension, diabetes,
or age-related changes [15]. Our study found that
serum sodium levels did not significantly
decrease post-dialysis, which is consistent with
the aforementioned study's findings (p=0.999)
[15]. Furthermore, we observed a significant
decrease in calcium, iron, TIBC, and albumin
levels.

Excess urea from the patient's blood is
eliminated somewhat during hemodialysis to
prevent accumulation [14]. Maintaining a proper
balance of protein intake is a critical measure in
preventing the overproduction of urea [15]. The
hemodialytic cycle completed in the concentrated
on patients was seen to be proficient because
altogether decreased degrees of urea were
recorded ensuingly. Draczevski and Teixeira
[16] showed a substantial decrease in serum
urea levels, showing that hemodialysis is an
effective treatment. Achieving effective waste
removal during dialysis is contingent upon
several factors, including appropriate dialysis
scheduling, patient education, selection of a
suitable dialyzer, and adherence to proper
dietary habits [17]. Urea and creatinine levels
serve as crucial biomarkers in both diagnosing
and tracking the progression of renal failure. As a
byproduct of protein metabolism, urea levels tend
to rise in the blood of patients with renal failure,
ultimately leading to the development of uremia
[18-20].

In the present study, however, as the small
number of patients was assessed, we need a
study on a larger scale to assess these findings
more efficiently.

5. CONCLUSION

According to the study's findings, the authors
hypothesized that calcium absorption is
diminished in patients with uremia. The
concentration of sodium and calcium in post-
dialysis serum is influenced by the dialysate
composition of these elements and the amount of
serum available for ultrafiltration. Serum
creatinine and serum urea levels are strongly
correlated among renal failure patients, providing
information on renal function. Both markers are
commonly used in assessing renal function.
Hemodialysis is an effective and crucial
procedure for removing unwanted metabolites,
such as creatinine and urea, in patients with
significant renal impairment, thereby prolonging
their life expectancy. However, current research
suggests that improved strategies for the early
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detection and prevention of renal problems are
necessary.
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