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Abstract  
Chronic kidney disease (CKD) is a serious health problem that can lead to end-stage renal disease. 
Patients with CKD are usually suffered from anemia, which is one of the major consequences of 
kidney damage which in turn lead to reduce quality of life, increased risk of cardiovascular disease 
and cognitive impairment. The study aimed to assess the hematological abnormalities in the CKD 
patients during pre-dialyzed conditions in EL-Beyda City. The study was included 107 patients who 

are attended to Nephrology Department in EL-Bayda Medical Center in the period from November 
2021 to March 2022. The study was included all CKD stages and were not on dialysis and they were 
following upped by these centers regularly each month. Data sources were obtained from the personal 
interview with patients and the records files in Nephrology units. Blood samples were taken in EDTA 
tube to measure complete blood counts (CBC) include hemoglobin (Hb), hematocrit (HCT), Mean cell 
volume (MCV), Mean cell hemoglobin (MCH), Mean cell hemoglobin concentration (MCHC), white 
blood cells (WBC) and platelets count (PLT), as well as renal function tests (blood urea and creatinine). 
The data were analyzed by Minitab version17. Out of 107 patients were included in this study, 
63(58.8%) of patients were females and 44(41.1%) were males, The majority of patients had chronic 
diseases which could be the contributing cause of CKD; 62% were suffered from hypertension, 40% 
suffered from diabetes. Anemia was the main abnormality in our study which observed in 49 of 
participants (45.8%) while the others were non anemic accounting 54% (14.6±0.23). There was a 
significant difference in the mean of hemoglobin and hematocrit between anemic and non-anemic 
participants (p- value=0.000). Red cell indices showed normocytic normochromic anemia, 
thrombocytopenia was noticed in 7 (14%) of patients and leukocytosis was reported in 9 (18%) of 

them. We can conclude that developing of anemia in CKD patients is associated with poor outcomes 
and requires a careful management to avoid comorbidities. 
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Introduction 
CKD is a serious health problem that can lead to end-stage renal disease (renal failure), medically, chronic 

kidney disease is diagnosed if there is reduced excretory kidney work (GFR≤ 60mL/min) or proteinuria for 

more than 3 months [1]. Which further can be classified into four stages according to the filtration rate 

value; stage 1 (GFR >90), stage 2 (GFR 60-90), stage 3(GFR30-60), stage 4 (GFR 15-30) and stage five 

(GFR<15) [2-5]. 

Since the kidney is the main source of erythropoietin, about 90% is produced by juxtaglomerular apparatus 
thus EPO insufficiency is a common cause of anemia in the people with CKD [6,7]. The development of 

anemia of chronic kidney disease (ACD) is caused by a number of intricate  mechanisms including reduced 

RBC lifespan [8], decreased of iron release from  its cellular reserves, reducing iron absorption from the 

intestinal mucosa and inability of bone marrow to promote erythropoiesis [6]. As a result, erythroid 

progenitor cells acquire less iron to complete their maturation. All of these factors play a role in the onset of 
ACD [9].  

Renal clearance decreases with time in chronic kidney disease, resulting in the accumulation of urea, 

creatinine and as well as other toxic compounds in the blood [3,10]. The normal serum creatinine level 

ranges from 0.5 to 1.0 mg/dl, depending on diurnal and menstrual variations, exercise and diet[3]. Urea is 

a nitrogen-containing chemical molecule that plays an important function in the metabolism of other 

nitrogen-containing substance [3,7]. Elevated levels of plasma urea and creatinine are indicating that the 
kidneys aren't performing properly. Kidney diseases are usually secondary to other primary causes and 

some of the developing countries have reported that diabetes (DM) and hypertension (HTN) are the most 

prominent risk factors of the renal problems [11]. In the last decade, the incidence of CKD is getting high 

parallel with increase the prevalence of diabetes and hypertension estimating about 13-15% [7]. Recent 

Swedish studies have shown that the prevalence of anemia in non-dialysis patients is about 60% and reach 
to 93% in dialysis dependent patients [12]. Other findings have reported that the severity of anemia was 

raised with progression of kidney failing [13]. Patients with chronic kidney disease are usually develop 

normochromic normocytic anemia, sometimes microcytic hypochromic [6]. A numerous of the previous 

studies showed that CKD anemia is contributed to reduced quality of life and predisposing to cardiovascular 

disease, hospitalizations, cognitive impairment, and mortality [14,15]. Some findings have reported that 
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CKD could affect other hematological parameters including eosinophilia, prolonged bleeding time and 

thrombocytopenia [16]. The objective of the present study aimed to assess the hematological abnormalities 

in the CKD patients during pre-dialyzed conditions in EL-Beyda city. 

 

Methods 
Study design and setting 

The study was included 107 patients who were attended the nephrology department in EL-Bayda Medical 

Center in AL-Bayda in the period from November 2021 to March 2022. All of the patients were diagnosed 
with chronic kidney diseases (depending on GFR less than 90/min). The study was included all CKD stages 

(stage 1 to stage 4) and not under dialysis and they were following upped by these centers regularly each 

month which provide accurate diagnostic and laboratory tests for those patients.  

 

Data collection 

Data sources were obtained from the personal interview with patients and the records of patient’s files in 
nephrology units. Blood samples were taken in EDTA tube to measure complete blood counts (CBC) include 

hemoglobin (Hb), hematocrit (HCT), white blood cells (WBC), platelets count (PLT), Mean Cell Volume (MCV), 

Mean cell hemoglobin (MCH) and Mean cell hemoglobin concentration (MCHC) which were assessed by 

hematology analyzer (Diagon-D Cell 60) as well as blood urea and creatinine were measured by 

Photocytometry 4040.  
 

Data analysis 

The data obtained were analyzed by Minitab version 17and the results were presented as mean±SE, 

percentage and P-value less than 0.005 was considered significant. 

 

Results  
Out of 107 patients included in this study, 63 of patients were females and 44 were males, with the mean 

age was 59.23±0.23 years (Table1). The most common age group was (60-79) with 46% followed by age group 

(40-59) with 25.6%, while few cases were found in age group (0-19), (20-39) with 2%, and 12% respectively 

(Figure 1).  

Table 1. gender wise distribution of the CKD patients  
 

 

 

 

 
 

 
Figure 1. Distribution of CKD cases by gender and age 

 
Depending on the information obtained from patient’s files; the majority of patients had primary chronic 

diseases which are the most contributing cause of kidney problems; 62% were suffered from hypertension, 

40% were suffered from diabetes militias, 37% had both hypertension and diabetes, while others cause such 

as thyroid dysfunction, post covid and polycystic kidney reported in minor cases (Figure 2). 
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Figure 2. The percentage of CKD patients in relation to primary causes 

 

Among CBC results of 107 samples, 49 (45.8%) of them were anemic and mean of patient’s hemoglobin was 

found to be (10.1±0.24) which is significantly lower than the mean hemoglobin of non-anemic groups 

(mean14.6±0.23) (p- value=0.000) (Table 2). 

 

Table 2. Mean and standard error of anemic and non- anemic patients and p value 

Parameters 
(Mean±SE) 

Anemic patients 
Non-anemic 

Patients 
P-value 

Hemoglobin 10.1±0.24 14.6±0.23 0.000*** 

HCT 31.15±0.78 41.7±1.6 0.000*** 

 

Others hematological parameters including MCV as well as MCH and MCHC were within normal range and 

not affected to all cases (normocytic). However, thrombocytopenia was found in 7 (14%) of patients and 

leukocytosis was reported in 9 (18%) of them. Biochemical tests especially urea was high in all CKD patients 

with mean 96 mg/dl and mean of serum creatinine was 3.07mg/dl as seen in (Table 3).  
 

Table 3. The hematological values in term of mean± standard error for CKD patients 

 

 

 

 
 

 

 

 

 

 

Discussion 
Chronic kidney disease is a major public health issue that causes significant morbidity and mortality around 

the world. The rate of kidney damage is used as indicators to diagnose stages of kidney diseases. Our study 

found that the most of CKD patients were elderly with the mean age 59.23 years and 46% of them were in 
age group 60-79 years, which are consistent with other studies in India, Malaysia, and the northwest of 

Ireland who published that the renal impairment developed in elderly peoples as result of reduced 

glomerular filtration rate with increasing age [17]. In contrast, this contradict a study in Tripoli  showed that 

nearly two-thirds of the patients were aged 40 years, and about one-third were aged 60 years or more (38.7%) 

[18]. 
The present study demonstrated that the overall prevalence of anemia was 45.8%. This finding is in 

agreement with research conducted in Nigeria with 54.5%. Similar reports came from Catalonia and Spain 

with (58.5%), North Korea (44.9%), and China (51.5%). However, the prevalence was relatively low in United 

States and Japan accounting 15.4 % and 32.3% respectively [11].  

Some researchers revealed that 86.7% of CKD patients in Ghana had anemia at the time of presentation[19]. 

Similarly, a study conducted in Enugu-Nigeria showed that 77.5 % of CKD patients were anemic, and 94.3 % 
of patients of end stage renal disease were suffered from anemia [20]. The main cause of reducing of 

hemoglobin level in CKD peoples is due to insufficient erythropoietin production since that 90% of EPO 

comes from kidney thus in absence of EPO the rate of erythropoiesis by bone marrow will be minimized [21]. 

In addition, the role of hepacidin hormone in sequestering iron in its stores in macrophage and reducing 
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iron absorption by intestine as well which thus no iron is available for erythropoiesis [6,9]. 

The result found that about of 62% of kidney diseases patients were suffered from hypertension [22]. 

Similarly, a study conducted in Tripoli observed that hypertension was the most often reported disease. 

Another study in North Africa found that HTN is responsible for approximately 35% of progressing of the 
renal problems, indicating that high blood pressure may cause damage to the kidney᾽s blood vessels, 

impairing waste product discharge [18]. In United States, an increase in systolic or diastolic blood pressure, 

or both leads to hypertensive renal alterations and lead to CKD and eventually renal failure [18].  

Although it is unclear whether HTN causes CKD or CKD causes HTN, it is well established that the two are 

intimately linked. In our study Diabetes Mellitus (DM) represented the second implicated factor to renal 

insufficiency with 40% and 37% had both hypertension and diabetes respectively. The previous studies 
showed that uncontrolled diabetes led to death due to coronary heart disease, blindness, and renal failure. 

According to WHO report that diabetes was afflicted around 422 million peoples in 2016 [18]. Our finding is 

in agreement with other publications found that DM and HTN are the common risk factors of kidney 

dysfunction and subsequent renal failure around the world [17,22]. 

Mean of hemoglobin for anemic patients was (10.1±0.24), while in non-anemic was 14.6±0.23)g/dl, this 
reduction is related to accumulation of waste products such as urea (mean (96.19±5.47mg/dl) which 

suppress erythropoietin production [23], and further shorten the life span of red blood cells by increasing 

the expression of phosphatidyl-serine on their outer surfaces enhances their recognition by splenic 

macrophages and accelerate RBCs destruction, finally give rise to anemia [24]. In addition to anemia, the 

platelet count drops only in 14% of total cases. However, this constitutes a minor change in comparing with 

the previous study showed that peoples with renal insufficiency are at high risk of haemorrhagic diathesis, 
and this indicated that megakaryocyte colony stimulating factors, acetlyhydroase (PAF-AH), and 

paraoxonase are  potentiated by erythropoietin [16]. Moreover, erythropoietin acts as the principal humoral 

regulator of platelet mass, the identification of erythropoietin receptors in megakaryocytes is possible [25].  

Regarding to White blood cells count, their mean in our study was 8.79±0.62, with only 18% of patients had 

a leucocytosis. These findings are consistent with other studies discovered that CKD patients had a slightly 
higher WBC count than healthy people [26], and that dialysis treatment also raises WBC counts. The 

presence of pro-inflammatory cytokines may be related to up-regulation of interleukin-6 (IL-6) and tumor 

necrosis factor (TNF) in the blood, which contributes to chronic inflammation in the uremic condition 

[16,27]. While Ashrafur stated that WBCs count remain unchanged during all CKDs stages [28]. 

 

Conclusion 
CKD is linked to a variety of biochemical and hematological abnormalities; such metrics must be evaluated 

on a regular basis in CKD patients in order to minimize serious impact related morbidity and mortality. This 

research also aids medical scientists, young clinical pathologists, and laboratory scientists in the diagnosis 

of kidney disease by identifying factors detected in the blood as well as biochemical changes. 
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 المستخلص
ق  ت دي ا المرة ا الائكة ا لاليلا   الك ،اتل د ل المرعا ةك ا مك يحاكةفئ    

ا الي  ر التم الذا مرض الكلى المزمن يعتبر من المشاكل  الحاة ا اليرب 
ل فت ه فذا الترا ااا   الى د ا   ا  ا  ب 

ق نلااب بتوره  ت يي ا الى ة،ا ب وخ ما مث  امراض ال  ب والاوة ا التمويا وضااعا ال ترا ةلى الب 
ات فا لتيب 

ق متياا الف ساااااك   شااااام ه الترا اااااا  
ا ب مراض الكلى  ل  مرة ا اليلااااا   الك ،ا فا ق وةتا    107التم ومعكملاده الاخرى لتى الاشااااايكص المحاااااكض  

مريساااااك فا
ا من شاااااااائر  ، مبر  

ق خلا  الشب  ق مر ز الف سااااااااك  الرير
ك ،ا المزمن ول   شاااااااام ه الترا ااااااااا رمال مراة  ال حاااااااا،ر ال  2022الى مكرس    2021امراض الكلى فا

 EDTAيك، ،ا ةلى اليلاااا   الكلى ود  الةحاااا،  ةلى الف ك كت ةن قريل الم كب ا الشاااايحاااا ا  مل المرعا وم شكت اللاااادلات ود   ااااةب ةااكت التم لل
blood  ل  كس صااااااااااااا،را التم الككم ا للCBC  ا الي ا ومت، ااااااااااااات ةد  خلايك التم الةمرا  ومت، ااااااااااااات الئ م،ر وج    ،ا وةت  بمك  ائك نلااااااااااااالا ف م،ر وج  

ت ود  دة    الاتكةن ةن قريل ضر كمن اةحا ا ق ول ت افئرت الحاشكة  التمويا و ريكت التم الف ساك  بكاضاك ا الى   كس وفكةا الكلىل الا،ريك والاريكد ا  
كئ 

% و ك  لتا غكلف ا  8 45  %ت ف  من الا كث و ك ه نلااااااااالا ا يشاااااااااكر ا  م ك 63ل  8 58%ت مائ  الذ ،ر و 44ل  1 41مريساااااااااك   ك     107الاتكةن ا ك من اصااااااااا  
 يعك ،  من امراض اخرى مزماا  ت دك،  هق اللاااااائب الرةلمااااااق  الملاااااائب  لمرض الكلى ة   ة،الىق 

ق الساااااايت التم و62المرعا
%  40% لتيئ  اردشكع فا
ا الذين لتيئ  ا  م ا المشاااااااكر    ا والئ مكد، ريه ض   ق مت، ااااااات  الئ م،ر وج  

ك ةن الاشااااااايكص الاصاااااااةك   لتيئ  مرض اللاااااااكرا  و ك  فاكم  روة معاويا فا
ات قف عاا   000 0ل  ماا الاةتماكل اا % من المرعا  اك  يعاك ،  من اردشاكع  ةات  خلاياك الاتم الف ساااااااااااااااك  و 14ت اماك اةداكم خلاياك الاتم الةمرا    اك اه الميبي

ا يمكااك ال ،  بك  ا  م ك المتع  ا بمرض الكلى المزمن لئك م18 ق الحااااااشكة  التمويا  اخب 
ا  ت د    من ر، ا الة كا %  ك  لتيئ    ص فا سااااااكةشكت خرب 

 الا،م ا  ويتر ب متكبعا     ا  لت     من ة،ام  خرر الامراض المحكةلا  
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