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Kidney disease is one of the most common causes of kidney failure in the world. Dysfunctional
kidneys cannot effectively eliminate harmful toxins and maintain normal body functions. To
eliminate accumulated toxins, individuals suffering from this condition undergo hemodialysis or
peritoneal dialysis. This study aimed to evaluation of the effectiveness of dialysis in removing toxins,
as well as the effects of hemodialysis on electrolytes and biochemical substances. Method: 24
haemodialysis patients were recruited from the Ubari region in the south of Libya. Blood samples
were collected before and after dialysis and analysis of blood biochemical, haemotoligical and
electrolytes parameters. In each patient, the average concentrations of these parameters and the rate
of urea decline were calculated. Results: It showed in Al-Tanahma Dialysis Unit, WBC and MCHC,
urea, creatinine, uric acid, and potassium concentrations were significantly different (P<0.05) before
and after hemodialysis. Hb, RBC, Hct, MCV, MCH, PLT, CL-, and Na+ before and after
hemodialysis showed no significant differences. In the Ubari Dialysis Unit, there are significant
differences (P<0.05) before and after hemodialysis in Hb, RBC, Hct, Na+, K-, urea, creatinine, and
uric acid. No significant differences in MCV, MCH, MCHC, WBC, PLT, and CL- before and after
hemodialysis. Most patients (71.4%) in the Al-Tanahma Unit had urea decline rates under 65%, and
28.6% had urea decline rates over 65%. In the Ubari Unit, half of the patients (50%) had a rate under
65% and (50%) were rated higher than 65%. Conclusion, both units, as well as each patient, was
found to be ineffective with hemodialysis. A comparison of similar studies with several dialysis units
in this area will allow us to determine factors that contribute to the ineffectiveness of dialysis in
kidney disease patients.
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Introduction

Kidney failure refers to the kidneys' inability to filter and excrete
waste from the body due to a deficiency in their functions. In the
body, the kidney regulates water and salt levels and maintains blood
pressure, which leads to metabolic waste accumulation [1]. Kidney
failure is one of the most common diseases in the world, which
affects people of all ages and sexes, and affects elderly males more
than females [2]. The disease is a major public health problem that
has a significant economic impact on the healthcare system. A
number of chronic diseases cause kidney failure or insufficiency,
including high blood pressure, diabetes, vasculitis, and recurring
chronic bacterial and viral infections [3]. In addition, it is caused by
severe or sudden dehydration of the kidneys, obstructions of the
urinary tract, or immune disorders such as lupus erythematosus [4],
[5]. In the advanced stages of kidney disease, swelling in the legs and
difficulty breathing are caused by the accumulation of fluids in the
body due to the lack of urine volume and the weak kidneys [6].
Reduced glomerular filtration rate (GFR) of less than 60 ml/min is a
sign of kidney damage and reduced functioning, which is much
higher in people with diabetes [7], [8]. The kidneys gradually
deteriorate until dialysis is necessary when the patient reaches the
final stage of renal failure. Resulting in high levels of urea, creatinine,
reduce filtration and metabolic wastes [9], [10]. There is always a
relation between serum urea concentration and clinical indices for
estimating renal function. As a result of kidney disease, blood urea
nitrogen (BUN) levels increase, with levels exceeding 100 mg/dL
indicating severe kidney damage, while levels decrease with fluid
excess [11]. Creatinine is often measured as a measure of kidney
function, creatinine clearance valves (110-150ml/min) are used in
males and females (100-130 ml/min) [12].

The process of hemodialysis involves pumping blood from the
artificial kidney into the purification fluid, which removes toxins and
excess salts from the body [13]. In chronic kidney disease, red blood
cells exhibit abnormal morphological changes. There is an increase
in blood viscosity in kidney disease patients, which may be related to
changes in red blood cell shapes and reduced functional abilities [14],
[15]. A study reported that 99.5% of patients with renal failure had a
decreased platelet count and hemodialysis affects haemoglobin and
anaemia of normochromic normocytic type [16]. Anaemic diseases
are often common among patients with chronic renal disease. This
causes a reduction in the amount of oxygen reaching the heart and
makes it harder for it to pump enough red blood cells to the organs
and tissues [17]. A recent study reported, kidney failure adversely
affects blood electrolytes, resulting in negative health effects
throughout the body [18]. Therefore, effective hemodialysis can
improve a patient's quality of life and reduce kidney failure
complications [19]. A study suggested that subcutaneous (Eprex)
injections and morning dialysis can improve dialysis adequacy, but
the type of device dialysis used has no significant effect [20]. There
are also a number of factors that can contribute to the inefficient
dialysis method, such as inappropriate filters, and short dialysis
period of time [21], [22]. However, dialysis is an effective treatment

method for patients with end-stage renal disease [23].

In this study, we aimed to assess hemodialysis' efficiency, its ability
to eliminate metabolic toxins from the body, and the effect of the
dialysis process on blood values. This study was conducted on
patients with chronic kidney disease in the symmetrical dialysis
Ubari Region.

Materials and Methods

Patients with renal failure from Ubari region that undergo a regular
Dialysis in both Ubari Dialysis Unit (UDU) and Al-Tanahma
Dialysis Unit (ADU) were selected as subjects in this study, The
group of participants ranged in age from 20 to 70 years old (average
age of 45 years). After a fast of at least eight hours, Venous blood
samples were collected before and after dialysis and were divided
into two parts. In the first part anticoagulant EDTA was added to be
used for hematological tests, complete blood count (CBC) by using
Mindray- BC300 plus. While the second part of the blood sample was
collected in a plain tube (without adding any anticoagulant) and left
to clot and serum was separated by centrifugation for the
determination of biochemical tests, like, Urea, Creatinine and
electrolytes were done by photometry 4040 and Medica- Easylyte
plus. For dialysis a Freseius medical care 4008s and 5008s were used
in both units.

Statistical Analysis
The obtained results were statistically analyzed using the Minitab
program. The mean and standard deviation of the values of
haematological and biochemical tests were calculated, as well as the
statistical measures of the relationship between the values of the
variables for groups. Significant differences at the level of P < 0.05
were used. To assess the efficiency of hemodialysis, the low urea rate
for patients was calculated using the following equation.
Urea Reduction Ratio; (ratio is higher than 65% evidence of dialysis
efficiency [24]).

pre — dialysis urea — post — dialysis urea

URR =— ——— x 100
pre — dialysis urea

Results

The results of the hematological and biochemical values of the
cases in the hemodialysis, ADU.

As shown in Tables 1 and 2, Results showed that mean values before
and after hemodialysis were different. A significant difference in the
mean values of white blood cells (WBC), as well as the mean value
of corpuscular haemoglobin concentration (MCHC) before and after
hemodialysis, was found at P<0.05. The mean value concentrations
of urea, creatinine, uric acid and potassium before and after
hemodialysis were significant (P<0.05). While no significant
differences were recorded with the haematological parameters
haemoglobin (Hb), red blood cells (RBC), hematocrit (Hct), mean
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corpuscular volume (MCV), mean corpuscular haemoglobin (MCH)
and platelet (PLT) and biochemical parameters, chloride (CL-) and
potassium (K+) between before and after hemodialysis.

Table (1): Comparison between the mean values of hematological
tests before and after hemodialysis, Al-Tanahma Dialysis Units.

Parameters Mean + standard deviation P- value
in ADU Before dialysis After dialysis (P<0.05)
Hb@m /dl) 92:1.6 10.0:2.1 0.1
RBC(x1012/L ) 3.02:0.6 2.8+1.1 0.5
Hct (%) 28.36:6.8 26.65+6.5 0.4
MCV (fl) 89.2+8.1 88.1:8.9 0.17
MCH (pg) 30.5+2.7 31.2+2.6 0.3
MCHC (L/ L) 35.07+1.4 34.1+1.6 0.002
WBCx109/L ) 6.8+1.7 42+1.8 0.000
PLT(x109/L) 226.5+101.8 166.3+45.3 0.07

Table 2: Comparison between the mean values of biochemical
tests before and after hemodialysis, Al-Tanahma Dialysis Units.

Parameters Mean + standard deviation P- value
In ADU Before dialysis | After dialysis | (P<0.05)
Urea (mg/dL) 194.9+61.8 92.4+46.8 0.1
Creatinine (mg/dL) 1157 +4.4 54+26 0.5
Uric Acid (mg/dL) 7.1+13 2708 0.4
Na+ (mmol/L) 134.7 £5.08 1356 +3.2 0.17
CL- (mmol/L) 93.2+9.2 94,9+ 3.8 0.3
K+ (mmol/L) 4.8+0.8 3.8£0.4 0.002

The results of the hematological values of the cases in the
hemodialysis, UDU

The results of the mean of haematological and biochemical values
obtained before and after hemodialysis were as in Tables (3 and 4)).
Significant differences were found when at (P<0.05) between the
mean values of each Hb, RBC and Hct parameters of P < 0.05 and
mean value concentrations of urea, creatinine, uric acid, Na+and K-
were also a significant different P < 0.05 between before and after
hemodialysis. While no significant differences were found with the
haematological MCV, MCH, MCHC, WBC and PLT and
biochemical parameters CL- between before and after hemodialysis.

Table (3): Comparison between the mean values of hematological
tests before and after hemodialysis, Ubari Dialysis Unit.

Parameters Mean + standard deviation P- value
In UDU Before dialysis After dialysis | (P<0.05)
Hb@m/dl) 8.55+1.33 1.4410.12+ 0.001
RBC(x1012/L) 2.9:0.48 3.5:0.44 0.000
Hct (%) 25.37+3.88 30.39:4 0.000
MCV (fl) 85.76+4 86.75:4.41 0.31
MCH (pg) 28.9+1.47 28+2.27 0.3
MCHC (L/ L) 33.68+1.03 32.33:3.28 0.225
WBC x109/L) 5.49+1.80 5.81+£1.85 0.6
PLT (x109/L) 177.1+66.7 187.1+67 0.69

Table (4): Comparison between the mean values of biochemical
tests before and after hemodialysis, Ubari Dialysis Unit.

Parameters Mean + standard deviation P- value

In UDU Before dialysis | After dialysis | (P<0.05)
Urea (mg/dL) 163.2+13.51 54+16.9 0.000
Creatinine (mg/dL) 9.33+1.90 5.8:2.29 0.001
Uric Acid (mg/dL) 7.8+1.55 3.43:1.23 0.000
Na+ (mmol/L) 134+3.73 132+3.86 0.000
CL- (mmol/L) 93.2 +32 949:3.8 0.47
K+ (mmol/L) 48:0.8 3.8 :04 0.001

Measuring the efficiency of hemodialysis.
According to the results obtained in this study, the urea reduction rate

(URR) was calculated for each patient. There were 10 patients
(71.4%) with a rate less than 65% in ADU, and 4 patients (28.6%)
with a rate higher than 65%. The difference between the two groups
was significant (P<0.001). UDU results showed that 5 patients (50%)
were rated less than 65% and 5 patients (50%) were rated higher than
65%. There was a significant difference between the two groups
(P<0.003).

Discussion

Several patients with hemodialysis renal failure from ADU and UDU
in southern Libya participated in this study. A haematological and
biochemical analysis was performed on all samples twice: before and
after dialysis. A decrease in haematological indices was observed
after dialysis tratment in this study. Results in this study agreed with
previous studies showing changes in blood values are associated with
kidney disease [25]. Significant differences were found in the value
of WBC and MCHC cells, but not in all other parameters before and
after dialysis in the ADU. While no significant differences were
found in the value of WBC and MCHC cells, but only significant
differences in Hb, RBC and Hct parameters in the UDU. These
differences may be caused by the difference in the number of samples
of patients in the two dialysis units and the severity of their anaemia.
Based on the current results, the low haemoglobin values indicate that
the kidneys are producing less erythropoietin, which is necessary to
produce red blood cells [26], [27]. In adults and post-menopausal
women, haemoglobin concentrations below 13.0 g/dL indicate
anaemia, and in pre-menopausal women, concentrations below 12.0
g/dL indicate anaemia [28]. Renal anemia exists when the
hemoglobin level in pre-dialysis and dialysis patients is less than 11
g/dl [29]. Kidney failure is associated with anaemia, which is
expected at all stages but becomes more severe as the disease
progresses [30].

In this study, platelet counts in both dialysis units did not differ
significantly before and after washing. In a previous study, several
chronic kidney failure patients had a marked reduction in platelet
count during dialysis of 50% or more [31]. In the process of washing,
platelets may adhere to the washing membrane, aggregate, and
become activated, which results in a decrease in their number [16].
Results from the ADU showed significant differences in urea,
creatinine and uric acid levels before and after washing. By
measuring these nitrogen compounds in their formation, renal
function is examined, and ammonia and other metabolic compounds
are removed from the body [32]. Blood toxicity can occur when these
compounds accumulate in the blood at high concentrations [33]. In
this study, a rise in potassium and urea with low sodium is a sign of
kidney loss while serum creatinine depends on several factors,
including muscle mass [34]. Results have shown that no significant
differences were found in sodium or chloride concentration, but a
significant difference was found in potassium concentration. While,
a significant difference was observed in the results of UDU, urea, and
creatinine nitrogen compounds in the body, as well as uric acid,
sodium, and potassium levels, but not chlorine. Similarly, the study
suggested that low potassium after dialysis reduces hyperkalaemia
risk in patients at the end stages [35]. Based on these results, urea
clearance can be used to estimate the efficiency of dialysis and the
success of dialysis [36]. Most patients(71.4%) in the ADU had urea
decline rates under 65%, and 28.6% had urea decline rates over 65%,
with significant differences (P< 0.001) between the two groups. In
the UDU, half of the patients (50%) had a rate under 65% and (50%)
were rated higher than 65% with a significant difference (P< 0.003)
between the two groups. These results illustrate the inefficiency of
haemodialysis in both dialysis units in the Ubari region.

Conclusion

In the Ubari region, a study concluded that both dialysis units are
inefficient. According to this study results, performing more similar
studies and comparing them with several dialysis units in this area
will allow us to determine factors that contribute to inadequacy of
dialysis in chronic kidney disease patients.
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Abbreviations and Acronyms

GFR: Glomerular filtration rate, BUN: Blood urea nitrogen, ADU:
Al-Tanahma Dialysis Units, UDU: Ubari Dialysis Unit, EDTA:
Ethylenediaminetetraacetic acid, WBC: White blood cells, MCHC:
Corpuscular haemoglobin concentration, Hb: Haematological
parameters haemoglobin, RBC: Red blood cells, Hct: Hematocrit,
MCV: Mean corpuscular volume, MCH: Mean corpuscular
haemoglobin, PLT: Platelet, CL-: Chloride, K+: Potassium and URR:
Urea reduction rate.
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