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The research aimed to evaluate the hematological and biochemical parameters in
patients with kidney failure who are being treated at the nephrology department.
This study was performed on 100 samples (50 males and 50 females) of patients
who attended the nephrology department at Ibn Sina University Hospital. The
survey of these samples was carried out among patients attending from January
to May 2023. This study depended on the analysis of individual samples obtained
from patient records, expressed as complete blood count (CBC) as well as
biochemical changes in kidney function. It was found that most patients suffered
from a decrease in hemoglobin, WBCs, and RBCs levels. According to the
obtained results in this study, we found a significant decrease in the
concentrations of hemoglobin, platelets, and leukocytes in both genders, while we
found a significant increase in the concentrations of urea and creatinine. The
results revealed no decline in potassium ions in patients, but sodium ions slightly

decreased somewhat in males alone and not in females.

1 Introduction

Kidney failure is defined as a disorder in which the
kidneys lose their ability to remove the waste product
from the bloodstream (Prasad, 2014). Kidney ailment is
a serious and widespread health problem. The
manifestations of this disease are changes that affect the
ability of the kidneys to remove toxins, dysregulation of
salt, and water balance (Perco et al., 2006). Impairment
of normal kidney function affects the metabolic secretion
of many endocrine hormones, including thyroid
hormones, insulin, and sex hormones (Kaka et al., 2022).
The physiological spectrum of kidney disease is divided
into two general aspects, which are “acute kidney injury
(AKI) and chronic kidney disease (CKD)” (Khan et al.,
2005).

AKI is a quick deterioration in kidney function that
worsens over days or weeks and is usually accompanied

by smaller volumes of urine and increase creatinine
concentrations in the bloodstream (Figure 1). Acute
kidney disease coincides with a significant increase in
mortality by 40-80% and thus also contributes to fatal
acute anemia (Lafrance & Miller, 2010).

CKD is a worldwide public health problem that confuses
many health institutions around the world (McClellan &
Powe 2009). It can be explained as a significant decrease
in kidney excretory function or evidence that the kidneys
have suffered significant damage (Genovese et al., 2010).
More than 200 papers were analyzed to better recognize
the disease that exterminates more than 30,000 people
each year (Priyadarshani et al., 2023). CKD is a clinically
silent disease in up to 90% of individuals until it reaches
a high-risk condition (Chadban et al., 2003; John et al.,
2004).

117

Corresponding author: E-mail: fawziya.marie@su.edu.ly

SJFSSU 2024


mailto:fawziya.marie@su.edu.ly
https://doi.org/10.37375/sjfssu.v4i1.2642

SJFSSU Vol. 4, No. 1 (2024) 117-123

Marie et. al.

Encephalopathy
Uremic toxins and

.,
—

1
Lung injury
Fluid overload,

kidney cell debris-related
microvascular injury

inflammatory mediators %ﬂ”
& 1
/ ) /&
!
IJ

\
2

Heart failure

Fluid overload,

arrhythmia owing to
hyperkalaemia

Kidney injury
Fluid retention,
cell debris release, \\[

9
/ disturbed homeostasis \ /
<

| y,
| i
4
: ST
Liver [ ,_
dysfunction ¥E ~—

_ microbiota disruptions

Fluid overload,
systemic inflammation

Bone marrow and
immune system effects
Cytopenia, systemic

J
M i
\’V_( Q
i :;“J’ 3
AT 1f
'5_ g Intestinal and

Fluid congestion, ischaemia
acidosis, changes in
microbiota secretome,
barrier translocations

inflammation, acquired
immunodeficiency

Figure (1) Systemic consequences of AKI (Kellum et al., 2021).

As for Libya, in 2003 the occurrence of the ailment was
200 patients per million people, and in 2007 the
occurrence of the disease increased to 350 patients per
million people. “Between 2007 and 2009, the number of
patients undergoing dialysis in Libya increased from
2116 patients to 2417 patients, and the number of
dialysis patients is expected to increase from 2417
patients in 2009 to 7667 patients in 2024 (Akkari 2013).
Data published by the World Health Organization in
2012 revealed that the global occurrence of kidney
failure was 282 individuals per million people, and the
occurrence of the ailment increased to 624 individuals
per million people (Goleg et al., 2014).

Chronic kidney failure is an irreversible destruction of
the kidneys' nephrons that occurs slowly; the disease
process is advanced and continuous until most of the

kidney's nephrons are destroyed and replaced by fibrous
tissue (Vaidya & Aeddula 2022). This failure may occur
slowly in patients with normal diseases or kidney
vesicular ailments, or it may result from injury to the
kidneys (Figure 2). In chronic kidney failure, the kidneys
lose their functions in filtering and maintaining blood
balance due to inflammation of the kidney cells or
nephrons (Kelly, et al, 1996).

Anemia is indicated by a low erythrocyte count or an
inadequate quantity of hemoglobin (Hb) within
erythrocytes (Begum & Latunde-Dada, 2019). It is
estimated that more than half of those with CKD suffer
from anemia (Bolignano et al., 2015). The lack of iron
results when there is a need for more iron than can be
released from iron reserves to promote Hb production
(Nairz et al., 2016). Anemia can cause the heart muscles
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to enlarge, increase the heart rate, and lead to cardiac
failure in individuals with acute or chronic renal failure;
this does not mean the heart stops functioning
completely (Somvanshi et al., 2012).
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Figure (2) Systemic consequences of CKD (Benzing &
Schumacher, 2023).

When the body lacks iron, it can result in a reduction in
the formation of hemoglobin in red blood cells (RBCs),
which can cause hypochromic anemia Srinivasan et al.,
2016). Chronic anemia can be caused by a significant
decrease in erythropoietin (EPO) hormone levels, as
EPO hormone is responsible for the formation and
increase of RBCs. Certain factors, such as signals sent
from the bone marrow, can affect its production and
release (Besarab et al., 2000).

2 Materials and Methods

This study aimed to investigate the hematological and
biochemical variables in adult patients suffering from
kidney failure. The variables evaluated included total
white blood cell count (WBCs), estimated Hb
concentration, total platelet count (PLT), and RBCs
count, as well as creatinine, urea, sodium, and
potassium. A total of 100 samples were analyzed, with
an equal representation of both genders (50 males, 50
females) from the adult group.

A Chemistry AccentT 200 analyzer was utilized to
measure various biochemical parameters. In addition,
CBC Sysmex analyzer was employed to measure
hematological parameters.

2.1  Data source and patients

100 patients have admitted to the Ibn Sina Teaching
Hospital at Sirte (Libya) had been selected with age 40
years or above, who agreed to participate in the study.
All of the selected patients (50 males and 50 females)
had chronic kidney disease. A retrospective chart review
was performed of those patients who attended the
nephrology department between January 2023 and May
2023.

2.2  Statistical analysis

The analysis of the data was conducted through the
utilization of IBM's Statistical Package for the Social
Sciences (SPSS) software version 23.0 for windows
(Armonk, New York: IBM Crops). Variables are
compared using (cross tab) and Fisher's exact test, and
differences between two means are used with
(independent t-test). P value < 0.05 was taken as level
for statistical significance.

3 Results

The measurements of hematological and biochemical
variables are summarized in Tables 1 and 2. There was
a significant decrease (P-value < 0.05) in haemoglobin
concentration in both genders. This indicated the
existence of anaemia in patients with kidney failure.
There is a slight increase in the number of WBCs in the
blood of patients with kidney failure compared to the
normal range for this variable. The current results
showed a significant decrease (P-value <0.05) in the
number of platelets in the patients with kidney failure
compared to the normal range of platelets.

The results of this study showed that the number of
RBCs decreased significantly in patients with kidney
failure, whether male or female, compared to normal
levels, and that anaemia was noticeable in patients with
chronic kidney failure. The results showed significant
increases in both urea and creatinine compared to the
normal levels of these variables.

The results in this study also indicated that there was a
slight decrease in the concentration levels of sodium ions
among patients with kidney failure compared to the
normal levels of these variables. The results revealed no
decline in potassium in patients with CKD.
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Table (1) shows the hematological parameters (Hb level, WBC, red blood cell distribution width (RBC), and platelet counts) of the

patients.
Hematological unit Males Females
parameters

Normal range* Mean £ S.D Normal range Mean = S.D

Hb g/dl 14-18 96+14 12-16 96+14

WBCs x10°/L 4.8-10.8 6.3+17 4.8-10.8 6.5+2.1

RBCs x1012/L 4.5-6.0 3.1+£05 4.1-5.1 32105
PLT x10°/L 175-450 203.1+£77.3 175-450 2184+ 74.1

*from the references: (Billett, 1990; Marshall, 2022).

Table (2) shows the biochemical parameters (urea, creatinine, sodium, and potassium) of the patients.

EloenemieE Sl Unit Gender Normal range* Mean + S.D
parameters

Creatinine umol/L Male 61.9-114.9 131.75 + 26.42
Female 53-97.2 117.25 + 37.14

Urea mmol/L Male 29-7.1 9.05+1.86

Female 29-71 8.099 + 2.76
Sodium mmol/L Male 136 - 145 135.99 + 3.04
Female 136 - 145 136.595 + 2.57

Potassium mmol/L Male 3.5-5.0 4,899 +0.74

Female 35-5.0 4.366 +0.98

*from the references: (Lee, 2009 & Tyagi, 2023).

4  Discussion

Hb levels in patients with kidney failure: “Many
studies have indicated that anaemia represents one of the
most important complications that accompany kidney
failure” (Costa et al., 2008 & Hsu et al., 2001).This may
be attributed to a deficiency in the secretion of the
hormone EPO which is responsible for stimulating the
process of forming RBCs (Erythropoiesis in the bone
marrow) according to (Brunelli et al., 2009 & Erslev
1997). Additionally, the deficiency in the iron element
in the patients with kidney failure suffer from (Kausz
2000). “Another reason that leads to the occurrence of
anaemia in patients with Kkidney failure is the
accumulation of nitrogenous wastes in the blood that
inhibit the production of cells that generate RBCs in the
bone marrow” (Besarab 2000).

WBCs count in patients with kidney failure: it found
that there is a slight increase in the number of WBCs.
This result did not reach agreement with what was
mentioned by Kralova (2009). A notable increasing in
WABCs is considered an inflammatory condition that is
accompanied by uraemia, while it agreed with what was
mentioned in the same study, as the slight increase is
attributed to haemodialysis treatment, as neutrophils and
monocytes are at the forefront of phagocytic cells whose

number increases in response to any opportunistic
stimulation.

PLTs count in patients with kidney failure: it found
that there is a slight decline in the number of PLTs. This
result agreed with Remuzzi (1989). It is believed that the
decrease observed can be caused by the accumulation of
nitrogenous compounds in the bloodstream. Nitrogenous
wastes inhibited the formation of PLTs in the bone
marrow. Moreover, the blood acidity was related to the
decrease in PLT counts (Kopple et al., 2005). One of the
important factors is the decrease in the level of the
hormone thrombopoietin, which is responsible for
regulating the formation process of PLTs and kidney
excretion in the patients may be attributed to the
accumulation of nitrogenous compounds in blood (Altun
et al., 1999). Nitrogenous wastes inhibited the process
of platelet formation in the bone marrow. Moreover, the
blood acidity in patients with kidney failure was related
to the decrease in platelet counts (Kopple et al., 2005).
One of the important factors is the decrease in the level
of the hormone thrombopoietin, which is responsible for
regulating the formation process of platelets and kidney
excretion (Altun et al. 1999).

RBCs count in patients with kidney failure: the
number of RBCs decreased may be due to a lack of

120

Open Access Atrticle is distributed under a CC BY 4.0 Licence.



SJFSSU Vol. 4, No. 1 (2024) 117-123

Marie et. al.

secretion of the hormone (EPO), which is responsible for
stimulating the process of Formation of RBCs in the
bone marrow (Brunelli & Berns 2009; Erslev & Besarab
1997). Additionally, deficiencies in vitamin B12 and
folate, and changes in red cell volume brought on by
dialysis, might cause patients to exhibit macrocytic
anemia (Shastry & Belurkar 2019). These patients have
a lower hematocrit because of hemodilution.

There were noticeable similarities between both genders
(Fig. 4) which suffering from kidney failure according
to their levels of HB, WBCs, RBCs, sodium, potassium,
and creatinine. Males exhibited higher mean PLT and
urea levels than females. The outcomes point out that
there are high connections between some parameters and
gender differences that should be taken into account in
future analyses.
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Figure (4) shows the hematological parameters of the patients

Creatinine and urea concentration in patients with
kidney failure: It is known that urea and creatinine in
blood serum are used as diagnostic tests for kidney
function. The significant increases in urea and creatinine
values are consistent with some previous studies (Zilve
etal., 1989; Meri et al., 2022). The high concentration of
urea and creatinine in the blood serum of patients with
kidney failure may be attributed to the fact that they are
metabolic wastes that are naturally excreted through
urine, and in the case of kidney failure, a defect and
decrease in kidney function occurs, leading to decreased
excretion. These wastes accumulate and accumulate,
increasing their concentration in the blood serum (Zilva
et al., 1989). For the reason that urea is a substance that
is reabsorbed again, it is not an indicator of kidney
dysfunction. However, some studies have suggested that
both serum creatinine and blood urea are the primary

signs of kidney failure in both acute and chronic cases
(Chhetri et al., 2008).

Sodium and potassium concentration in patients with
kidney failure: The results revealed no decline in
potassium in patients (Fig. 5), which differed with
(Kumar 2004), as his study demonstrated that increased
potassium can be attributed to causes many of them
include the role of the kidney in excreting approximately
(90-95%) of the potassium entering the body. When
chronic kidney failure occurs, the efficiency of this
process diminishes. However, the study of (Al-Abachi et
al., 2012), in which the results of their study indicated
that there is a decrease in the level of sodium and
potassium concentration in the blood serum, and the
deficiency of sodium and potassium ions in the blood
serum among patients with kidney failure may be due to
a deficiency of the hormone aldosterone, which it
increases the loss of sodium and potassium ions in the
urine (Al-Abachi et al., 2012).
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Figure (5) shows the biochemical parameters (urea,
creatinine, sodium, and potassium) of the patients

5 Conclusions

Based on the results of this study, a significant decrease
was observed in the concentration levels of
haemoglobin, platelets, and RBCs in patients with
kidney failure compared to the normal levels of these
variables. Even though there was a slight decrease in the
number of WBCs in the patients with kidney failure
compared to normal levels for this variable.
Furthermore, urea and creatinine were found to have
significantly increased. While the results indicated a
little decrease in sodium ions in the male group only and
no decrease in the female group. There was no decrease
in potassium ions in patients. Therefore, the results
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revealed significant changes in both haematological
parameters and some biochemical parameters,
suggesting that kidney failure effects on the blood cell
formation, and electrolyte balance.

Conflict of interest: The authors affirm that there are no
conflicts of interest.
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