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1. INTRODUCTION 

     Chronic kidney disease (CKD) is a non-communicable disease that includes a range of 

different physiological disorders that are associated with an abnormal renal function and 

progressive decline in GFR  (1). CKD is a silent disease, as most people with it have no 

symptoms until their kidneys function It decreases to 15-20% of normal, (2). The main 

symptoms in the advanced stage of CKD are: Feeling exhausted and lack of energy, 

concentration problems, lack of appetite, sleep Problems, muscle cramps at night, swelling in the 

legs and ankles, swelling around eyes, dry skin with intense itching and frequent urination, 

especially at night( 3).  

      The most important and effective parameter for evaluating renal function is eGFR, which 

measures the ability of the kidneys to filter blood. The glomerular filtration rate is the best 

measure of renal function and is usually assessed (eGFR) by the results of a creatinine blood test. 

The eGFR value refers to milliliters per minute per 1.73 m2 (mL/min/1.73 m2). Renal function 

can be classified into 5 stages according to eGFR. Chronic kidney disease includes five stages of 

kidney damage, from mild kidney impairment to complete failure. Generally, a person who has 
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ABSTRACT:   Chronic kidney disease (CKD) is a condition of progressive loss of kidney function diagnosed 

when the estimated glomerular filtration rate (GFR) is less than 60 mL/min/1.73 m2, persisting for three 

months or longer. Epidemiological updates for 2022 indicate that the current total number of individuals with 

CKD at stages 1 to 5 worldwide is estimated at 843 million. Risk factors can be identified by studying blood 

components, where statistically significant differences are found in statistical analysis of some blood 

parameters (Red blood cells RBC , Hemoglobin Hb, Hematocrit PCV and Sedimentation rate ESR), in addition 

to decreased production of endogenous Erythropoietin (EPO), a hormone involved in the differentiation and 

maturation of red blood cells. Other contributing factors have been identified, such as poor bone marrow 

response to erythropoietin, decreased availability of iron for red blood cell formation, or Vitamin deficiencies 

(vitamin B12 or folic acid). Furthermore, the kidney is the main regulator. 90 subjects of both genders were 

collected, including 60 patients and 30 from the control group. The results showed that the level of blood 

parameters had significant differences compared to the control group at p ≤ (0.05). The studied parameters 

contribute as indicators of the development of health risks to the body and kidney health in chronic kidney 

disease patients. 
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stage 3 or 4 CKD is considered moderate to severe kidney damage (4). In CKD anemia may 

occur in the early stages (CKD stages 2 and 3, from the KDIGO Guidelines). Hemoglobin levels 

drop when the estimated glomerular filtration rate (eGFR) is approximately 70 mL/min/1.73 m2 

(for men) and 50 mL/min/1.73 m2 (for women). However, anemia is more common in stage 4 

CKD (even in early diabetic patients) and gets worse as CKD progresses. In advanced stages of 

CKD and anemia in hemodialysis patients are present in up to 90% of patients  (5). 

2.   MATERIALS AND METHODS 

2.1   Study Subjects 

     This study was conducted at the Department of Biology - College of Science / Wasit 

University in cooperation with Al-Zahra Teaching Hospital / Dialysis Unit of the Wasit Health 

Department and some private clinics in the city of Kut - Wasit Governorate / Iraq, during the 

period from October 2022  ـ Until April 2023. The study included 90 samples, whose ages ranged 

from 18 to 85 years, 60 patients of both gender, who were clinically diagnosed with CKD (based 

on creatinine levels, age, gender) by a specialized physician  and 30 healthy control. and verbal 

consent was obtained from the participants and they all agreed to contribute to the study. 

Samples (viral, immunological and hormonal diseases) were excluded. 

2.2:   Methods 

     5 ml of venous blood was drawn for both healthy and sick patients, and each sample was 

directly divided into two parts, the first part 1 ml of blood was placed in an EDTA K3 tube for 

blood tests that includes a complete blood picture, and the second part 4 ml of blood was placed 

In gel tubes to obtain blood serum for measurement of  indicators of renal function  

        Blood samples were examined using the German-made Ruby device, according to the 

manufacturer's instructions (Abbot).The values of blood parameters were calculated for both 

patients and healthy subjects,by and the readings is recorded. Where the levels  of (Hb 

concentration, RBC rate, and P.C.V Packed Blood Cell Volume and Sedimentation rat ESR) 

were calculated. 

2.3   Statistical analysis  

     The statistical analysis of the current study was based on (SPSS) version 19, which was based 

on the value of (Mean ± SD) to detect the effect of variation factors in the study parameters, 

using  (ANOVA) method was used to find the least significant difference. (LSD) is used to 

compare the two groups (patients and control) within the tests studied under the probability level 

(P ≥ 0.05), 

3.   RESULTS AND DISCUSSION 

    Anemia is a common complication in patients with CKD and has a wide range of adverse 

consequences including, reduced renal function and CKD progression, increased cardiac 

output, left ventricular hypertrophy, angina, congestive heart failure, and reduced survival, 
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(6). Therefore, identifying risk factors and minimizing modifiable determinants may help 

prevent anemia and its adverse outcomes in CKD patients (7).     

    The results of the current study of blood components, as shown in Table 1 As for our 

results for red blood cells (RBC), there is a significant difference, as shown in Figure (1), and 

the readings were as follows, respectively, by comparing the control group with chronic 

kidney patients in stages 3, 4, and 5, (4.98 ±0.11), (4.54 ±0.21), (4.21 ±0.28) and ( 3.40 

±0.14). 

      Consistent with previous studies (8).Our analysis showed that the prevalences of anaemia 

and Hb <10 g/dL increased as the CKD stage increased, with anaemia observed in >50% of 

study participants with stage 4 or 5 CKD. This observation may be explained by the 

reduction in erythropoiesis and increase in inflammation, functional iron deficiency and 

erythropoietin deficiency that occurs with the progressive loss of kidney function in patients 

with advanced-stage CKD,( 9). 

 

 

Figure (1): Serum ( RBC) in different Stages of CKD  and control group 

       In addition, the results of the current study of hematological variables showed high 

significant changes and differences regarding blood hemoglobin.For the control group and the 

rest of the patients in the last stages of kidney failure 3, 4, 5, as shown in the Figure (2), (12.42 

±0.26), (11.07 ±0,49), (10.11±0.38) and (8.83±0.39) respectively. 
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     In this study, patients on dialysis had two times higher odds of developing anemia 

compared to patients without dialysis which is similar to the study  conducted at the University 

of Gondar, Ethiopia (10). This is because dialysis requires patients with advanced kidney 

disease, where anemia was prevalent. The current study showed that females were twice as 

likely to develop anemia compared to their counterparts. This finding is supported by previous 

studies conducted in the World Journal of Nephrology, Nepal, and Nigeria ,(11). This would 

indicate that these female patients have lower concentrations of  Hb compared to male patients, 

which likely explains why females have a greater risk of developing cancer anemia. However, 

gender was not significantly associated with anemia as reported in the Korean study,(12). his 

was confirmed by the current study, as shown in the Figure  (2). 

 

Figure (2): Serum ( Hb) in different Stages of CKD  and control group 

       The results of this study of blood components revealed significant differences in the 

statistical analysis of hematocrit as shown in Figure (3), a decrease in PCV after comparing CKD 

patients and the control group for disease stages. The readings were as follows (38.09 ± 0.74), 

(34.63 ± 1.51), (31.95 ± 1.25), and (27.84 ± 1.22), respectively. This study agreed with (13) that 

chronic kidney disease (CKD) is a global public health problem that can develop into end-stage 

renal failure. This study was conducted to investigate the packed cell volume (PCV). In CKD 

patients, PCV was studied and PCV was determined using centrifugation. The PCV index was 
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significantly lower among people with a longer history and severity of kidney disease. In this 

current study, we observed that severe anemia associated with low PCV cell count is a common 

feature among patients with CKD. There is a need to provide erythropoietin to patients with 

CKD and there is a need for regular monitoring of vital signs, including PCV. 

 

Figure (3): Serum ( PCV) in different Stages of CKD  and control group 

       The results showed that ESR levels have high significant differences for patients with CKD 

in the stages of the disease compared to healthy people, as shown in the statistical analysis 

through the Figure (4), (18.03 ±2.61  ) , (63.61 ±1.51), (74.40 ±7.19) and( 94.62 ±9.49) 

respectively.  

      The results of the current study agreed with (14), emphasized that the ESR test can be used 

without restrictions in patients suffering from chronic kidney disease and in patients undergoing 

dialysis and those who have received a kidney transplant (15). Determination of erythrocyte 

sedimentation rate (ESR) is a simple diagnostic tool to estimate systemic inflammation. Whether 

ESR is affected by kidney disease  or RRT. The  incidence of ESR elevations in patients with 

CKD (16). We conducted a single-center retrospective study on inpatients with and without 

kidney disease and on patients with of inverse radiotherapy, by comparing ESR levels and other 

laboratory and clinical information. Results: On average, the ESR was high. They showed a 

marked increase in erythrocyte sedimentation rate.         

         In addition (17) confirmed an increase in ESR values and most red cell indicators in the 

blood after dialysis for all age groups compared to the value in the blood before dialysis and the 
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normal range at P < 0.05 as shown in Table (1) comparison. With values  found in the blood 

before dialysis for people over 50 years of age. 

Fi

gure (4): Serum ( ESR) in different Stages of CKD  and control group 

 

Table (1): Serum ( RBC, Hb, PCV, ESR) in difference stages of CKD 

 

Stage 

Mean ± SE (mg/dl) 

RBC (x106) Hb (gm/dl) PCV (%) ESR (Mm /l) 

Control 
4.98 ±0.11 

a 

12.42 ±0.26 

a 

38.09 ±0.74 

a 

18.03 ±2.61 

c 

Stage III 
4.54 ±0.21 

ab 

11.07 ±0.49 

b 

34.63 ±1.51 

b 

63.61 ±1.51 

b 

Stage IV 4.21 ±0.28 b 
10.11 ±0.38 

b 

31.95 ±1.25 

b 

74.40 ±7.19 

b 

Stage V 
3.40 ±0.14, 

c 

8.83 ±0.39 

c 

27.84 ±1.22 

c 

94.62 ±9.49 

a 
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LSD value 0.538 ** 1.085 ** 3.317 ** 19.116 ** 

P-value 0.0001 0.0001 0.0001 0.0001 

 

4.   CONCLUSION 

 

    The present study revealed that the levels of some blood parameters (ESR, RBC, Hb, PCV) 

changed significantly from the normal average. RBC, Hb, PCV decreased in patients suffering 

from chronic kidney disease of all stages, while the ESR level rose above the normal limit. 
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