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Introduction: 
It is estimated that up to 50% of the 

population suffers from chronic kidney disease 
(CKD), which affects the elderly, individuals 
with communicable diseases (CDs) such as 
HIV/AIDS, and those with non-communicable 
diseases (NCDs) including hypertension and 
type 2 diabetes mellitus (T2D). [1,2] This 
condition is associated with numerous 
metabolic abnormalities [4], a significant and 
prolonged decline in glomerular filtration rate 

[3], as well as various clinical signs and 
symptoms, such as altered sexual function, 
neurological disorders, skin disorders, 
osteodystrophy, and digestive problems, as well 
as hematologic abnormalities and 
cardiovascular issues [5, 6, 7], are all 
characteristics of chronic renal failure. The most 
frequent cause of anemia is hematological, 
especially when it impacts indices of red blood 
cells (RBCs). Anemia, the most prevalent, 
severe, and long-lasting of the several 
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Back ground: Assessing the main pathophysiological changes in individuals with chronic 
renal failure—which is characterized by either a persistent, substantial drop in 
glomerular filtration rate or a prolonged, irreversible loss of kidney tissue—is the aim of 
the study. It is also distinguished by a variety of clinical signs and indications as well as a 
broad spectrum of metabolic abnormalities. 
Material and methods: From July 2019 to July 2021, a cross-sectional study was 
conducted in Kirkuk City, Iraq, where 100 patients with stage 3-5 chronic renal illness 
were admitted to private clinics, Azadi Teaching Hospital, and Al-Jamhorri General 
Hospital over a two-year period. There were forty-six women and fifty-four men. There 
was a comparable control group selected for comparison. Peripheral venous blood was 
drawn in five milliliters per usual procedure. A test tube was filled with 2.0 ml of blood, 
dried EDTA for a complete blood count, and a Hematology Cell Counter (SysmexKX21) for 
a hematological study.  
Results: The hematological parameters and individuals with chronic renal failure were 
significantly correlated. At a p-value of 0.000, the study's results showed that the VLDL 
and triglyceride levels were highly statistically significant between the control and study 
groups, and that 44% of the male patients were between the ages of 40 and 59 and 60 and 
79, respectively. 
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hematological illnesses, has been found to be 
more prevalent in Black Africans. [8]. 

Although anemia can occur at any stage 
of the disease, it worsens as it progresses and is 
present in nearly all patients with end-stage 
kidney disease (CKD stage 5). [9]. Anemia in 
CKD is primarily caused by the kidneys' inability 
to produce adequate endogenous 
erythropoietin, in addition to the decline in GFR. 
[11, 10]  

A patient's quality of life is negatively 
impacted by untreated anemia in chronic 
kidney disease (CKD), which also raises their 
risk of cardiovascular and all-cause death and 
increases morbidity [9]. Because untreated 
anemia causes tissue hypoxia and changes renal 
hemodynamics, it may hasten the deterioration 
of renal function [12,13]. 

All existing guidelines have included 
patients with chronic kidney disease (CKD) 
among those at high or very high risk, based on 
GFR values. This is because multiple studies 
have demonstrated that cardiovascular (CV) 
mortality increases as GFR decreases [14,15].  
Even though the kidney doesn't directly 
regulate lipoprotein metabolism, end-stage 
renal disease (ESRD) is frequently associated 
with high rates of cardiovascular morbidity and 
death. Rapid atherosclerotic lesions and the 
progression of renal illness are both 
significantly impacted by this metabolic shift, 
which is typified by both quantitative and 
qualitative changes in lipoproteins [16,17]. 

This metabolic shift, which is marked by 
alterations in lipoproteins both quantitatively 
and qualitatively, has a significant effect on the 
rapid development of atherosclerotic lesions 
and most likely the course of renal disease. 
Hypertriglyceridemia is frequently caused by 
elevated triglyceride-rich lipoproteins (TRL), 
which include VLDL, chylomicrons, and their 
remnants, in people with chronic kidney disease 
(CKD) [18,19] [20–22]. TRL is broken down less 
peripherally and produced more hepatically, 
which results in hypertriglyceridemia [23–25]. 

Dyslipidemia, a disorder commonly 
associated with chronic kidney disease (CKD), is 
characterized by low HDL cholesterol levels and 
elevated triglycerides. While increased 
triglycerides and cholesterol are linked to 

proteinuria, LDL cholesterol (and thus total 
cholesterol) levels are often not affected. This is 
due to delayed breakdown of triglyceride-rich 
lipoproteins without changes in their 
production rate, leading to downregulation of 
LDL receptors and lipoprotein lipase, as well as 
increased triglyceride levels (9).   

CKD is also associated with decreased 
hepatic expression of apolipoprotein A-I (apo A-
I) and an increased ratio of apo B to apo A-I (10). 
Elevated activity of cholesteryl ester transfer 
protein (CETP) and decreased activity of 
lecithin-cholesterol acyltransferase (LCAT) 
contribute to reduced HDL cholesterol levels. 
Additionally, CKD is linked to lowered HDL 
cholesterol and diminished anti-inflammatory 
and antioxidant functions [26, 27]. As CKD 
progresses, dyslipidemia tends to worsen. Data 
from the National Health and Nutrition 
Examination Survey (NHANES) between 2001 
and 2010 showed that the use of lipid-lowering 
medications increased from 18.1% in stage 1 
CKD to 44.7% in stage 4 CKD, while the 
prevalence of dyslipidemia rose from 45.5% in 
stage 1 to 67.8% in stage 4 CKD [28].  
However, only 15% of the 317 peritoneal 
dialysis patients and 20% of the over 1000 
hemodialysis patients in the study had "normal" 
lipid levels (defined as triglycerides < 150, HDL 
> 40, and LDL<130 mg/dl).  
82% of people with stage 5 CKD had 
dyslipidemia, according to a larger study that 
evaluated the issue in over 21,000 incident 
dialysis patients. The study suggested a 
threshold of non-HDL cholesterol > 100 mg/dl 
(2.6 mmol/L) to identify dyslipidemia in these 
patients [29]. The study aims to assess the main 
pathophysiological changes in individuals with 
chronic renal failure. 
Material and Methods: - 
The study was cross-sectional and involved 100 
patients with chronic renal disease in stages 
three to five.  
How much time was spent studying?  
The study was conducted over the course of the 
last two years, from the beginning of July 2019 
to the end of July 2021, in the labs of the Kirkuk 
General Hospital, the Azadi Teaching Hospital, 
and private clinics in order to find biochemical 
and hematological indicators. Each and every 
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patient who reports having chronic renal failure 
is given serious medical review. after laboratory 
testing, for precise analysis. The sampling 
methodology and sample collection procedure: 
One hundred patients with chronic renal failure 
were asked to provide a 5 ml peripheral venous 
blood sample, following standard procedure. 
The following characteristics were assessed 
using the Hematology Cell Counter 
(SysmexKX21): platelets, hemoglobin, packed 
cell volume, mean corpuscular volume, mean 
corpuscular hemoglobin, mean corpuscular 
hemoglobin concentration, white blood cells, 
red blood cells, lymphocytes, and granulocytes. 
A full blood count was performed using two 
milliliters of blood in a test tube with dried 
EDTA. A test tube was filled with three 
milliliters of blood serum for lipid profile and 
chemical analysis. For further analysis, a 
certified laboratory technician in a hospital 
collects samples and analyzes them for 
triglycerides, cholesterol, HLD, LDL, and VLDL 
[26].  
Data analysis: 
The statistical analysis of the gathered data was 
done using SPSS v.21. If the P-value for the chi-

square test was less than 0.05, the relationship 
between the variables was deemed significant.  
The frequency level was quantified through the 
use of numbers and percentages.  
Concerns were raised about the project's ethical 
status because Kirkuk Medical College and 
Kirkuk Health Directory approved it before it 
started.  
The inclusion criteria were met by all patients 
admitted to the nephrology unit of the 
aforementioned institutions during the study 
period; however, pregnant and lactating 
women, as well as any chronic cases with a 
history of diabetes mellitus, hypertension, or 
other conditions, were excluded. 
 
Results: 
Table 1 displays the four age groups that were 
formed from the 100 patients with chronic renal 
failure who were admitted to Azadi Teaching 
Hospital. Forty-six women and fifty-four men 
were present.  
Table 1 shows a comparison of 44.4% of male 
patients and 47.8% of female patients in the 60–
79 and 40–59 age groups (p-values of 0.177 and 
0.811, respectively), As in table 1: 

Tabel (1) distribution of study sample according to age and gender 

P. value 
 

Total 
Total patients 100 

Age 
group 

Female patients Male patients 
% No. % No. % No. 

0.133 4% 4 8.7% 4 0.0% 0 20-39 
0.177 36% 36 26.0% 12 44.4% 24 40-59 
0.811 46% 46 47.8% 22 44.4% 24 60-79 
0.559 14% 14 17.4% 8 11.2% 6 80-99 

 100% 100 100% 46 100% 54 Total 
 

All of the hematological indicators between males and females are statistically significantly 
correlated (p value 0.00) in Table 2, with the exception of MCH, which does not exhibit any significant 
link (p value 0.0423). Boys' and girls' triglyceride levels are statistically significantly correlated (p. value 
= 0.000), as Table 3 demonstrates. Additionally, a statistically significant correlation (p. value = 0.00) 
exists between VLDL and gender. For both men and women, however, there is a weak statistical 
correlation between HDL and LDL (p. values 0.011 and 0.006, respectively), as its clarified in table 2: 
 

Table (2) Hematological parameters between male and female patients 

p- value Female patients Male patients 
Hematological 

parameters 
0.00 47 Normal 48 Normal 

WBC 
0.00 3 Abnormal 2 Abnormal 
0.00 48 Normal 50 Normal 

Lymphocyte % 
0.00 2 Abnormal 0 Abnormal 
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0.00 49 Normal 45 Normal 
Granulocyte % 

0.00 1 Abnormal 5 Abnormal 
0.00 48 Normal 46 Normal 

RBC 
0.00 2 Abnormal 4 Abnormal 
0.00 35 Normal 50 Normal 

Hb 
0.00 15 Abnormal 0 Abnormal 
0.00 47 Normal 50 Normal 

PCV 
0.00 3 Abnormal 0 Abnormal 
0.00 42 Normal 44 Normal 

MCV 
0.00 8 Abnormal 6 Abnormal 

0.423 27 Normal 37 Normal 
MCH 

0.00 23 Abnormal 13 Abnormal 
0.00 38 Normal 39 Normal 

MCHC 
0.00 12 Abnormal 11 Abnormal 
0.00 49 Normal 46 Normal 

Platelate 
0.00 1 Abnormal 4 Abnormal 

 
Male and female VLDL levels had a larger statistically significant link (p. value = 0.00) than female 
triglyceride levels (p. value = 0.000), as seen in Table 3. But there is a statistically significant difference 
between the LDL and HDL levels in males and females (p. value 0.011, 0.006), as its shown in table 3: 
  
 
 
 
 
 
 
 

Table (3) Biochemical test between patients and controls 

P. Value Control Patients Biochemical 
parameters 

0.424 Normal 43 Normal 40 Cholesterol 
Mg/dl Abnormal 7 Abnormal 10 

0.000 Normal 37 Normal 40 Triglyceride 

Abnormal 13 Abnormal 10 

0.006 Normal 34 Normal 45 HDL 

Abnormal 16 Abnormal 5 

0.011 Normal 44 Normal 50 LDL 

Abnormal 6 Abnormal 0 

0.000 Normal 35 Normal 7 VLDL 

Abnormal 15 Abnormal 43 

 
Discussion: 
The ages of the males and girls differed 
statistically significantly, as seen in Table 1. 100 
consecutive pre-dialysis CKD patients who were 
followed up with for two years, a total of 100 
age- and sex-matched control volunteers, along 

with patients, were included in a case-control 
study conducted by Oluseyi et al. [27]. The study 
revealed that the male-to-female ratio was 
1.7:1, and the mean ages of the CKD patients and 
control individuals were 46.98 ± 16.81 years 
and 47.57 ± 15.97 years, respectively. Renal 
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mass declines by about 10% every ten years 
between the ages of 30 and 80, which explains 
this. Moreover, renal cortical thickness declines 
by 10% for each decade of age, indicating a 
decline in the number of functioning nephrons. 
Healthy aging, however, does not significantly 
alter single-nephron GFR or glomerular volume 
[28]. In a different study, Xu Lengnan et al. 
looked at how aging affected the renal function 
of a healthy Beijing community [29]. According 
to their evaluation of several glomerular 
filtration rate estimation equations, people's 
renal function remained largely constant as they 
aged, despite the fact that different eGFR models 
yielded data that differed among various subject 
populations. After age 40, GFR decreases in a 
similar manner, and renal blood flow decreases 
by 10% every ten years. 
These days, nephrology clinics frequently see 
senior citizens. There are three factors that 
make this epidemiological finding significant. 
Firstly, a nephrologist is the main care physician 
for a patient who has a clear chronic renal 
disease but does not require dialysis. These 
days, nephrology clinics frequently see senior 
citizens. There are three factors that make this 
epidemiological finding significant. Firstly, a 
nephrologist is the main care physician for a 
patient who has a clear chronic renal disease 
but does not require dialysis. In the past decade, 
the number of elderly individuals sent to 
nephrologists has significantly increased. Third, 
patients who were referred to a nephrology 
global follow-up had more advanced renal 
illness and higher burdens of CVD comorbidities 
[30].  
In a similar study, Liying et al. examined the 
connection between blood lipid levels and lipid 
ratios and Chronic Kidney Disease (CKD) in a 
Chinese population. in China through the use of 
a cross-sectional survey to collect data. Using 
multivariable logistic regressions and 
multivariate regression models, the results 
demonstrated that the lipid profile was 
statistically substantially linked to chronic 
kidney disease (CKD) in males but not to any of 
the serum lipids or lipid ratios in women. The 
only accurate measure of CKD in men, they 
found, is serum TG. However, women's chronic 

kidney disease cannot be predicted by lipid 
ratios or serum lipid levels alone. 33.  
The impact of hemodialysis on the lipid profiles 
of patients with chronic renal failure was 
examined in a different study by Lokesh et al. 
Thirty CRF patients who had never had 
hemodialysis were in Group I, thirty healthy 
controls were in Group II, and thirty CRF 
patients were in Group III.  
They found that, in comparison to controls, 
group II and group III had considerably lower 
HDL values, significantly higher blood 
triglyceride and VLDL levels, and no significant 
change in LDL and total cholesterol levels. They 
hypothesized that this dyslipidemia pattern was 
present in both CRF patients with and without 
hemodialysis [32].  
In their investigation of biochemical changes in 
patients with chronic kidney failure, focusing on 
complete blood count and anemia, Muhammad 
Naeem et al. found that while the mean 
corpuscular hemoglobin (MCH) was within the 
reference range (27–33 pg), the mean 
corpuscular volume (MCV) and mean 
corpuscular hemoglobin concentration (MCHC) 
values were below their respective reference 
ranges (80–90 fl and 33.3–35.5 g/dl) [31]. 
Patients with severe chronic renal disease often 
experience an inflammatory state characterized 
by increased cytokine production, oxidative 
stress, vitamin D deficiency, malnutrition, and 
heightened susceptibility to infections.  
Inflammation exacerbates arterial calcification, 
atherosclerosis, sarcopenia, anemia, and the 
progression of chronic kidney disease. Instead 
of just one of these adverse situations, it seems 
that several of them affect hematological 
markers like RDW and MPV. Red blood cell 
(RBC) and hemoglobin (Hb) levels dropped, per 
a study by Md. Ashrafur et al. Similar findings 
were seen in our investigation, which revealed 
substantial differences in all hematological 
parameters except MCH [35]. Routine 
hematological markers have been connected in 
recent studies to poor clinical outcomes in 
patients with chronic renal illness. Regardless of 
whether these interactions are generally linked 
to residual renal function, chronic 
inflammation, or renal anemia, a recent study 



Volume 43| May 2025                                       ISSN: 2795-7365 

 

Eurasian Scientific Herald                                                                                                               www.geniusjournals.org 

                                            P a g e  | 6  

attempts to uncover and ascertain the cause of 
these interactions. 
A recent study of patients with advanced 
chronic kidney disease (CKD) discovered that a 
high RDW was linked to several clinical features, 
including anemia, elevated CRP levels, diabetes 
mellitus, cardiovascular disease, comorbidity 
score, decreased renal function, advanced age, 
and male gender. After correcting for a number 
of covariates, the regression model indicated 
that higher RDW levels would more accurately 
reflect the inflammatory condition, anemia, and 
comorbidity burden of CKD patients. 
Conversely, patients with low MPV and CKD had 
lower renal function and higher platelet counts. 
Low MPV and low eGFR were still associated 
even after a number of variables were taken into 
account. Chronic kidney disease (CKD) patients 
with advanced stages may be one reason of this.  
Moreover, there were associations between 
MPV and CRP and albumin levels [37]. 
Individuals with chronic inflammation, high 
comorbidity burden, and end-stage renal 
disease (ESRD) may have low MPV readings 
rather than normal or high ones. Abdullah et al. 
conducted a second study in Kirkuk City to 
investigate the relationship between serum 
magnesium and Helicobacter pylori-specific IgG 
antibodies and serum lipid profiles [38]. 
In order to determine whether hemodialysis 
had any effect on the lipid profiles of CRF 
patients getting dialysis vs those not, a similar 
study was conducted in Kirkuk City. comprise 
30 patients with chronic renal failure and 15 
individuals who appear to be in good condition. 
Triglycerides, HDL-C, LDL-C, VLDL-C, and blood 
total cholesterol were all measured 
enzymatically.  
Although most of the data fell within the normal 
ranges, there was a significant difference in all 
values between hemodialysis and non-dialysis 
patients, except for LDL, which was over the 
range. Individuals with chronic kidney disease 
(CKD), particularly those who continue 
hemodialysis, will benefit from these improved 
outcomes. [39]. 
 
Conclusions: 
The triglyceride and VLDL levels of men and 
women are statistically significantly correlated.  

Males and females have a weak statistical 
correlation between HDL and LDL.  
3. All hematological indicators display a 
substantial statistical association between 
males and females, with the exception of MCH. 
Male participants in the study were mostly 
between the ages of 40 and 59 and 60 and 79.  
 
Recommendation: 
Further research might be conducted on a 
bigger population to ascertain the relationship 
between the hameatological markers and the 
incidence of renal failure. Advanced diagnostic 
methods can be used to determine chronic renal 
failure. In a randomized controlled trial, 
increasing the sample size can improve 
outcomes and reduce biases. In order to 
determine the types and causes of anemia in 
CKD, further hematological abnormalities 
associated with the severity of CKD might be 
examined. Other indicators, such as vitamin B12 
and iron, may be investigated to ascertain their 
correlation with the incidence of chronic failure.  
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