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Abstract

Objective: The purpose of this study was to assess the hematological, biochemical, and inflammatory parameters in
predialysis patients with CKD and their correlation with an estimated glomerular filtration rate (¢GFR).

A cross-sectional study involving 60 participants (40 pre-dialysis CKD patients and 20 healthy controls) was conducted
at Health Quest Imaging & Diagnostics, Gurugram, India. Hematological, biochemical, inflammatory markers were
analyzed, and eGFR was calculated using the CKD-EPI equation.

Results: Compared with healthy controls, CKD patients exhibited significant hematological, biochemical, inflammatory,
and electrolyte abnormalities, including reduced eGFR, elevated ESR and CRP, and significant correlations between
e¢GFR and multiple laboratory parameters (P < 0.05). Univariate linear regression analysis identified serum creatinine,
blood urea, hemoglobin, ESR, sodium, age, uric acid, and potassium as significant predictors associated with eGFR.
Conclusions: Hematological, biochemical and inflammatory markers have seen to be quite different in pre-dialysis CKD
patients than in healthy controls. Most of these abnormalities are linked to lowered eGFR, which is indicative of systemic
effects of poor renal function. Raised ESR or CRP also highlights the presence of chronic inflammation in the progression
of CKD. Routine assessment of these markers may support early diagnosis and effective CKD management.
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Introduction carried out by laboratory examination of kidney functions,

The urinary system is important in the removal of
metabolic waste, and in regulating fluid and electrolyte
levels such as sodium, potassium, chloride, calcium,
phosphorus and magnesium. [1]. Kidney failure is when
the kidneys can no longer remove waste products and keep
the body's water and mineral salt (salts) balanced [2].
CKD is a permanent worsening of the renal functioning
where kidneys lose much of their filtration ability and
physiological potential. Diagnosis of kidney failure is
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and in other cases, by kidney biopsy [3]. The primary
issue of the chronic kidney failure patients is a rise in
blood acidity and urea and nitrogenous compounds level
and a clinical uremia syndrome [4]. The prevalence of
chronic kidney disease (CKD) in the Middle East has
more recently been reported to be very high, about
100,000 people are affected, and a prevalence of 430 cases
per million population (c/million) has been estimated [5].
Chronic kidney disease (CKD) is a progressive disease of
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the kidneys in which the kidneys are damaged over time.
Hypertension,  diabetes  mellitus, and  genetic
predisposition are the major risk factors. The more a
kidney fails, the more likely other problems will occur,
including cardiovascular disease and anemia [6]. Early
detection and treatment are crucial to mitigate the
progression of CKD and improve patient outcomes; CKD
is a progressive disease with no cure and high morbidity
and mortality that is common in the general adult
population, especially in patients with DM and HTN [7].
Increased fluid in the body (which causes swelling),
elevated acid levels, elevated potassium and phosphate
levels, decreased calcium levels, and anemia in later
stages are all possible issues with renal failure [8].
Endstage renal illness is often the consequence of chronic
kidney disease (CKD). According to [9], Chronic kidney
disease is characterized by kidney damage or a decline in
kidney function lasting for three months or longer, and it
is more common among individuals with diabetes, high
blood pressure, and older adults.

eGFR is a creatinine-based estimate of kidney function,
which is a reflection of the glomerular filtration rate
(GFR). It is a crucial parameter for the diagnosis and
monitoring of CKD progression. [10]. The early diagnosis
of chronic kidney disease is often based on the
measurement of blood urea and creatinine, but creatinine
is an insensitive marker of early renal disease as it does
not increase until there is already substantial renal damage
(that is, about 40-50% of renal function) [11]. Thus, early
kidney injury can go undiagnosed and untreated, causing
a delay in diagnosis and treatment. [12]. The study of
hematological, biochemical, electrolyte as well as
inflammatory parameters in relation to eGFR in pre-
dialysis CKD patients is scarce in the Indian population
based studies. This comprehensive evaluation might help
to better understand the severity of the disease and
systemic complications associated with worsening renal
function.

Is there a significant correlation between hematological,
biochemical, and inflammatory markers and the estimated
glomerular filtration rate (¢GFR) in patients with chronic
kidney disease prior to dialysis compared to healthy
individuals?

Aim of the Study

The aim of this study was to compare the revelance of
haematological, biochemical and inflammatory markers
with estimated glomerular filtration rate in patients with
pre-dialysis chronic kidney disease with healthy
individuals.

Material and Methods

Ethical Committee Approval

The research study was approved by the Ethics Decision
Committee of Health Quest and Diagnostic in June 2025
with Decision number 00198 .

Study Area and Design

The study involved 60 participants (40 patients with CKD
and 20 healthy controls) from Health Quest Imaging &
Diagnostics, Gurugram, India, from June to November
2025. This was an exploratory, cross-sectional study that
enrolled all eligible CKD patients who presented to the
center during the study period in a consecutive manner.
The CKD group consisted of 25 males and 15 females
(mean age 31-82 years) and the control group comprised
10 males and 10 females (mean age 27-81 years).
Standardised conditions were observed for the collection
of venous blood samples. Sample

Collection Sample

Collection

Demographic and clinical data—such as age, gender,
blood pressure, blood type, and serological status
regarding Hepatitis B virus (HBV), Hepatitis C virus
(HCV), and Human Immunodeficiency Virus (HIV)—
were recorded. Venous blood samples (total volume: 5
mL) were collected from both chronic kidney disease
patients and a group of healthy individuals (control
group). The collected blood samples were aliquoted into
three separate tubes: 1 mL was placed in an
EDTAcontaining tube for hematological analysis (white
blood cells, red blood cells, platelet count, hemoglobin,
and hematocrit); 2 mL of whole blood was used to
measure the erythrocyte sedimentation rate (ESR); and 3
mL of whole blood was transferred to a plain tube
containing gel (without anticoagulant) for biochemical
analysis. Following clot formation, the samples were
centrifuged at 3000 rpm for 10 minutes; the separated
serum was then collected and stored at 2—4°C pending
biochemical analysis.

Blood pressure measurements were obtained using a
calibrated sphygmomanometer after participants had
rested in a seated position for at least 5 minutes. Systolic
blood pressure (SBP) and diastolic blood pressure (DBP)
were recorded according to standard clinical procedures.
Procedures Experiments Laboratory

Estimation of the Haematological Parameters: Complete
blood count (CBC) was done to assess hematological
parameters such as red blood cells (RBC), white blood
cells (WBC), platelets, hemoglobin and hematocrit. All
measurements were performed with an Erba HS560
Hematology Analyzer, following the manufacturer's
instructions.

Estimation of Biochemical Parameters:

Estimate of the Blood Glucose level: Enzymatic
procedures are chosen because they are easier, more
precise, and more specific. The most used technique for
estimating glucose among them is the GOD-POD
approach.

Estimation of the Erythrocyte Sedimentation Rate:
Westergren Method Widely used method for ESR
estimation, its common method that we are going to use
in today laboratory

Estimation of the Blood Urea: by using Berthelot Method
kit (DELTA UREA-BERTHELOT Company)

1JDDT, Volumel6 Issue 81s, May 2026

Page: 2356



"Comprehensive Evaluation of Hematological, Biochemical and Inflammatory Markers in Relation to Estimated
Glomerular Filtration Rate (¢GFR) in Pre-Dialysis Chronic Kidney Disease Patients"

Estimation of the CREATININE Concentration by Using
JAFFE KINETIC Method

Estimation of the Glomerular Filtration Rate: by using
CKD-EPI 2021 Equation is:
eGFR=142xmin(Scr/k, 1 )axmax(Scr/k,1)—1.200x0.9938
Agex(1.012 if female)

Estimation of the Uric acid in the serum / plasma by using
Uricase method

Estimation of the Sodium and Potassium Level in the
Serum by using Electrolyte test kit

Estimation of the Chloride level in the serum / Plasma by
using SBIO KIT (Thiocyanate Method) invitro diagnostic

Estimation of the C —Reactive Protein : Serum C-reactive
protein (CRP) levels were quantitatively determined using
an automated latex-enhanced immunoturbidimetric assay
(ERBA Diagnostics), in accordance with the
manufacturer's instructions.

Statistical Analysis: Continuous variables were expressed
as mean = SD. Normality was assessed using the Shapiro—
Wilk test. Comparisons between two groups were
performed using the independent samples t-test, while
comparisons across CKD stages were performed using
one-way ANOVA (or Kruskal-Wallis test for nonnormally
distributed data). Spearman's rank correlation was used to
assess associations between laboratory parameters and
eGFR. Univariate linear regression analysis was
subsequently performed to identify

Results

variables significantly associated with eGFR. Variables
with P < 0.05 were considered candidates for further
multivariable analysis. A two-sided P-value < 0.05 was
considered statistically significant.

Table 1. Demographic Characteristics of the Study Participants According to Age Group and Sex

Age Group (Years) Males, n (%) Females, n (%) Total, n (%)
20-39 6(10.0) 4(6.7) 10 (16.7)
40-59 12 (20.0) 8(13.3) 20 (33.3)
60-79 15 (25.0) 11 (18.3) 26 (43.3)

>80 2(3.3) 23.3) 4(6.7)
Total 35(58.3) 25 (41.7) 60 (100.0)

Data are presented as number (n) and percentage (%). Percentages were calculated relative to the total study population
(N = 60). Age groups represent the combined distribution of CKD patients and healthy controls.

Table No 2. Distribution of CKD Patients According to eGFR Stages

CKD Stage eGFR (mL/min/1.73 m?) Number of Patients (n) Percentage (%)
Gl >90 0 0.0
G2 60-89 1 2.5
G3a 45-59 3 7.5
G3b 30-44 11 27.5
G4 15-29 9 22.5
G5 <15 16 40.0
Total — 40 100.0

eGFR was calculated using the CKD-EPI equation. CKD stages were classified according to KDIGO guidelines.

Table 3.Comparison of Hematological, Biochemical, Inflammatory, and Electrolyte Parameters
According to CKD Stage
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Parameter G2 G3a (45— G3b (30— G4 (15— G5
(>60)(n=1) 59)(n=3) 44)(n=11) 29)(n=9) (<15)(n=16)
Hemoglobin (g/dL) 12.79 6.60 9.84 9.93 9.08
ESR (mm/hr) 11.25 44.00 39.92 46.50 47.83
Blood Urea (mg/dL) 25.47 52.00 74.70 113.34 135.36
Serum Creatinine 0.81 1.31 1.78 3.21 6.20
(mg/dL)
Sodium (mmol/L) 139.90 136.00 134.67 136.70 134.92
Potassium (mmol/L) 4.11 5.00 4.72 4.68 4.62
Chloride (mmol/L) 106.20 110.00 106.42 106.60 107.58
CRP Positive, n (%) 0 (0.0%) 0 (0.0%) 10 (90.9%) 9 (100.0%) 16 (100.0%)

CKD stages were classified according to the KDIGO guidelines based on estimated glomerular filtration rate

(eGFR).

Continuous variables are presented as mean values; CRP is presented as number (percentage) of positive cases.

ESR: erythrocyte sedimentation rate; CRP: C-reactive protein.

Table No 4 . Clinical Characteristics of CKD Patients

CKD Patients (N=40)

Parameter
Diabetes Mellitus 31 (77.5%)
Hypertension 33 (82.5%)
Systolic Blood Pressure (mmHg) 148.2 £10.2
92.4+6.8

Diastolic Blood Pressure (mmHg)

Clinical characteristics of the CKD patients are summarized in Table 3. Among the 40 CKD patients, 31 (77.5%) had
diabetes mellitus and 33 (82.5%) had hypertension, with mean systolic and diastolic blood pressure values of 148.2 +

10.2 mmHg and 92.4 + 6.8 mmHg, respectively .

Haematological Parameters:

Table 5 and Figures (1-3 ) compare hematological parameters (RBC, WBC, Hb, PCV, and PLT) between predialysis

CKD patients and healthy controls.

Parameter Healthy Controls CKD Patients P-value
(N=20) (N=40)
RBCs (*10%uL) 4.05+0.43 3.05+0.58 <0.05
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WBCs (x10%/uL) 7.10+ 1.44 14.00 £2.02 <0.01
Hemoglobin(g/dL) 13.59 +1.20 7.56+0.61 <0.001
Packed Cell Volume (%) 40.37 +£0.73 2723+ 1.10 <0.001
Platelets (x103/uL) 303.1+10.3 120.1 £ 9.41 <0.01

Data are presented as mean £ SD. Statistical comparisons were performed using an independent samples t-test, with p <
0.05 considered statistically significant.
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Figure -1 RBCs, Hb and PCV levels in CKD patients compared with healthy control
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Figure -2 WBCs levels in CKD patients compared with healthy controls
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Figure -3 Platelets levels in CKD patients compared with healthy controls
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Figure No-4 Distribution of the blood group between the CKD patients and Healthy group

Biochemical Parameters:

Table 6 and Figure (5- 8) present the comparison of biochemical parameters between pre-dialysis CKD patients and
healthy control.
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Parameter Healthy Group CKD Group Statistical Test P-value

(N =20) (N =40)
Blood Urea (mg/dL) 2538+ 1.63 90.3+5.0 Independent samples t-test <0.001
Serum Creatinine (mg/dL) 0.77 £0.01 3.69 £0.53 Independent samples t-test <0.001
Uric Acid (mg/dL) 4.51+£0.20 7.82 £ 0.64 Independent samples t-test <0.001
Blood Glucose (mg/dL) 96.8 £0.72 239.0+1.70 Independent samples t-test <0.001

Data are expressed as mean + SD. Differences between groups were analyzed using an independent samples t-test.

Statistical significance was set at p < 0.05.
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Figure -5 B.Urea levels in CKD patients compared with healthy controls
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Figure -6 Creatinine Levels in CKD patients compared with healthy controls
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Figure-8 Blood Glucose levels in CKD patients compared with healthy controls
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Figure-7 Uric Acid levels in CKD patients compared with healthy controls
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Table 7 and Figures )9—11( present the comparison of electrolyte levels between pre-dialysis CKD patients and healthy

controls.

Parameter (mmol/L) | Healthy Controls CKD Patients (Mean P-value
(Mean + SD) + SD)

Sodium (Na*) 144.0+1.2 1323+ 1.4 0.001 >

Potassium (K*) 33+£0.7 5.7+£2.8 0.001 >
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Chloride (CI")

105.0+£2.3 108.0+3.1 0.001

Data are expressed as mean + SD. Statistical significance was determined using an independent samples t-test (p < 0.05).
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Figure -9 Sodium levels in CKD patients compared with healthy controls
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Figure-10 Potassium levels in CKD patients compared with healthy controls
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Figure -11 Chloride level in CKD patients compared with healthy control

Table 8 and Figure )12-14 ( present the comparison of inflammatory markers between pre-dialysis CKD patients and
healthy controls.

Parameter (mmol/L) Healthy Controls CKD Patients (Mean + P-value
(Mean + SD) SD)
Sodium (Na*) 1440+ 1.2 1323+14 0.001 >
Potassium (K*) 33+0.7 57+2.8 0.001 >
Chloride (CI") 105.0+2.3 108.0 +3.1 0.001

Data are expressed as mean + SD. ESR: erythrocyte sedimentation rate; CRP: C-reactive protein. Statistical significance

was set at p < 0.05.
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Figure -12 ESR levels in CKD patients compared with healthy controls
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Figure-14 eGFR levels in CKD patients compared with healthy controls

Table No - 9 Correlation between Rate eGFR and Hematological Parameters.

Variable Correlation Coefficient (p) P-value Interpretation

RBCs (x10¢/uL) -0.232 0.406 Not Significant

1JDDT, Volumel6 Issue 81s, May 2026
Page: 2365



"Comprehensive Evaluation of Hematological, Biochemical and Inflammatory Markers in Relation to Estimated
Glomerular Filtration Rate (eGFR) in Pre-Dialysis Chronic Kidney Disease Patients"

WBCs (x10%/uL) -0.618 0.014 Significant™®
Hemoglobin (g/dL) -0.225 0.421 Not Significant
Hematocrit (%) 0.331 0.228 Not Significant
Platelets (x10%/puL) 0.076 0.790 Not Significant

Table No-10 Correlation between (e¢GFR) and Renal Failure tests

Variable Correlation Coefficient (p) P -value Interpretation
Urea (mg/dL) -0.629 0.012 Significant inverse correlation
Creatinine(mg/dL) -0.753 0.001 Strong significant inverse correlation
Uric Acid (mg/dL) -0.694 0.004 Significant inverse correlation

Table No — 11 Correlation between (eGFR) and Inflammatory Markers

Variable Correlation Coefficient (p) P-value Interpretation

ESR (mm/hr) -0.523 0.046 Significant inverse correlation*

CRP (mg/dL) -0.681 0.005 Strong significant inverse correlation®*

1JDDT, Volumel6 Issue 81s, May 2026
Page: 2366



"Comprehensive Evaluation of Hematological, Biochemical and Inflammatory Markers in Relation to Estimated
Glomerular Filtration Rate (eGFR) in Pre-Dialysis Chronic Kidney Disease Patients"

Table 12. Linear Regression Analysis of Factors Associated with Estimated Glomerular Filtration Rate (¢GFR) in Pre-

Dialysis Chronic Kidney Disease Patients

Independent Variable Direction of Association with eGFR | Pvalue | Statistical Interpretation
Serum Creatinine Negative <0.001 Highly significant
Blood Urea Negative <0.001 Highly significant
Erythrocyte Sedimentation Rate Negative <0.001 Highly significant
(ESR)
Hemoglobin Positive <0.001 Highly significant
Sodium Positive <0.001 Highly significant
Age Negative <0.001 Significant
Uric Acid Negative <0.001 Highly significant
Potassium Negative 0.003 Significant
White Blood Cell Count (WBC) Negative 0.081 Not statistically
significant
Platelet Count Positive 0.578 Not statistically

significant
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Data were analyzed using univariate linear regression with estimated glomerular filtration rate (eéGFR) as the dependent
variable. A two-tailed P-value < 0.05 was considered statistically significant. Variables demonstrating statistical
significance in the univariate analysis were considered candidates for inclusion in the subsequent multiple linear

regression model.

Discussion

The present study showed that the prevalence of anemia
was significantly higher in patients with chronic kidney
disease (CKD) than in healthy controls. The red blood cell
(RBC) count, hemoglobin (Hb), packed cell volume
(PCV) and hematocrit (HCT) were significantly lower in
CKD group than in control group (P<0.05). This was also
reflected in a lower count of platelets, but not as
significantly (< 0.05). These results agree with the results
of other studies that reported anemia is a frequent
complication of impaired renal function, and also with the
results of McClellan et al. [13] who reported a high
prevalence of anemia among CKD patients. Normocytic
normochromic anemia is the most common anemia type
seen in CKD, which is thought to be due to the decreased
production of erythropoietin by the diseased kidneys,
since this hormone is responsible for erythropoiesis in the
bone marrow [14]. Diabetic nephropathy and
hypertension are common conditions associated with
CKD in most parts of the world. In the current study, the
prevalence of diabetes mellitus was 77.5 % and of
hypertension was 82.5 %, indicating that these two
conditions play a significant role in the pathogenesis and
complication of renal dysfunction. The mean platelet
count in the CKD group [120 x 10°/uL] was not
suggestive of general bleeding risk, but there was a
significant difference between the platelet counts in the
two groups, with the mean count in the CKD group below
the level generally considered to be associated with a risk
of spontaneous bleeding. This is an area requiring further
investigation to understand the implications for clinical
practice. White blood cell counts were significantly
elevated in the CKD group compared with the control
group (P < 0.05), in contrast to previous studies that
showed that the total white blood cell count is mildly
elevated in patients with CKD. The mean levels of blood
urea, creatinine, and uric acid levels were significantly
higher in the patients with CKD than in controls (P <
0.05), which is consistent with previous studies [15, 16,
17]. The findings of these studies suggest that urea,
creatinine and uric acid are the most abundant nitrogenous
wastes excreted by the kidneys and their levels are
elevated in CKD due to decreased renal clearance of
nitrogenous wastes. Some studies found that serum urea
and serum creatinine were both important indicators of
acute and chronic renal failure, but others showed that
serum creatinine was the better indicator of renal function
in all renal insufficiency, because the serum urea
concentration would be more affected by the non-renal
physiological and dietary factors. [19] The level of blood
glucose was also significantly elevated in the CKD
patients as compared to the control, which corroborated
with studies conducted earlier in the year 2006 and 2011

in India among CKD patients [20, 21, 22] . In addition,
there was a significant (P < 0.05) difference in potassium
concentration between CKD and control groups. Due to
the involvement of kidneys in regulating fluid balance,
electrolytes and acid base status, CKD often leads to
abnormalities like hyperkalemia, metabolic acidosis and
can contribute to complications such as mineral bone
disorder, muscle wasting, and vascular calcification [23].
Hyperkalemia is known to be a common and life-
threatening electrolyte dysfunction in CKD [24]. The
chloride level was also slightly higher in the CKD patients
than in the controls. This hyperchloremia can be caused
by either a water retention or a loss of free water in excess
and may be additionally affected by the decrease of the
glomerular filtration rate. The serum sodium levels were
lower in the CKD group, however, which may indicate
poor sodium control in the kidneys, secondary to
dysfunction in the aldosterone control of sodium levels,
and lead to increased renal sodium losses [25].
Erythrocyte sedimentation rate (ESR), which is a broad-
spectrum inflammatory marker, was also elevated in CKD
patients, indicating that there is an acute-phase response
to inflammation that is mediated by the presence of more
pro-inflammatory cytokines and their receptors in
circulation. This agrees with work by Maradit-Kremers et
al. 2007 [26] who reported that inflammatory markers,
functional status and laboratory indices of immune
activation such as ESR are useful for the assessment of
disease activity in renal conditions; however, ESR is not
disease-specific but remains a convenient, cost-efficient
marker of the acutephase response, as reported by Peyton
et al. 2015 [27]. CKD patients had significantly higher
levels of Creactive protein (CRP) than healthy controls,
and were associated with higher levels of serum
creatinine, indicating poorer renal function. Increased
systemic inflammatory state may be linked to the
deteriorating renal function, as indicated by the parallel
rise in both CRP and creatinine, possibly because of the
build-up of uremic toxins and decreased clearance of
inflammatory mediators. Chronic inflammation can, in
turn, worsen kidney damage, indicating a two-way
relationship  between inflammation and kidney
dysfunction. Moreover, the group of patients with
increased CRP levels had lower estimated glomerular
filtration rate (eGFR) levels, consistent with a hypothesis
of a link between impaired renal function and increased
systemic inflammation due to impaired clearance of
inflammatory mediators and uremic toxins. This inverse
association highlights the possibility of a bidirectional
association between renal function and systemic
inflammation and serves as a foundation for further
investigation into the connection between lower renal
function and higher levels of systemic inflammation. This
indicates that CRP might be a valuable indicator of the
severity of disease in CKD, but larger prospective studies
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are needed for confirmation of its clinical value. [28] The
present study further extended the analysis by applying
univariate linear regression to identify laboratory
parameters associated with renal function. The findings
demonstrated that serum creatinine, blood urea,
inflammatory markers, and hemoglobin were significantly
associated with eGFR, suggesting that deterioration of
renal function is influenced by multiple hematological,
biochemical, and inflammatory factors rather than a single
biomarker.The use of simple linear regression analysis
enabled the identification of variables most strongly
associated with a decline in the estimated glomerular
filtration rate (eGFR) prior to constructing the multiple
regression model. The results indicate that markers of
renal function—such as creatinine and urea— as well as
indicators of inflammation and anemia, are clearly
associated with the deterioration of kidney function; this
confirms that a decline in eGFR is influenced by multiple
interrelated pathological factors rather than by a single
biomarker alone.

Conclusions

CKD patients showed significantly reduced RBCs, PCV,
Hb, and platelet counts, along with elevated WBC counts,
compared with healthy controls (P < 0.05).

CKD patients exhibited significantly higher blood
glucose, urea, creatinine, and uric acid levels, along with
significantly lower eGFR values, compared with healthy
controls (P <0.05).

Significant electrolyte disturbances were observed in
CKD patients, characterized by decreased sodium and
increased potassium and chloride levels compared with
controls (P <0.05).

On the other side the results showed CKD patients
ssignificantly higher ESR and CRP levels than controls,
reflecting increased inflammation.

Regression analysis further demonstrated that serum
creatinine, blood urea, hemoglobin, ESR, and electrolyte
abnormalities were significantly associated with reduced
eGFR, highlighting their potential value as laboratory
indicators for assessing CKD severity before dialysis

Funding Declaration

This work did not receive any dedicated grant or financial
assistance from funding bodies in the public, commercial,
or charitable/not-for-profit sectors.

References

1. Clase CM, Carrero JJ, Ellison DH, Grams ME,
Hemmelgarn BR, Jardine MIJ, et al. Potassium
homeostasis and management of dyskalemia in
kidney diseases: conclusions from a KDIGO
Controversies Conference. Kidney Int.
2020;97(1):42-61. doi:10.1016/j.kint.2019.09.018.

2. Alghythan AK, Alsaced AH. Hematological changes
before and after hemodialysis. Sci Res Essays.
2012;7:490-497. doi:10.5897/SRE11.1534.

10.

11.

12.

13.

14.

15.

Meyer TW, Hostetter TH. Uremia. N Engl J Med.
2007;357(13):1316-1325.
doi:10.1056/NEJMra071313.

Weening JJ, D'Agati VD, Schwartz MM, Seshan SV,
Alpers CE, Appel GB, et al. The classification of
glomerulonephritis in systemic lupus erythematosus
revisited. Kidney Int. 2004;65(2):521-530.
doi:10.1111/1.15231755.2004.00443 .x.

Najafi I. Peritoneal dialysis in Iran and the Middle
East. Perit Dial Int. 2009;29 Suppl 2:S217-S221.
Chesnaye NC, Carrero JJ, Hecking M, Jager KJ.
Differences in the epidemiology, management and
outcomes of kidney disease in men and women. Nat
Rev Nephrol. 2024;20(1):7-20. doi:10.1038/s41581-
023-00784-z.

Pérez-Torres A, Caverni-Muifioz A, Gonzalez Garcia
E. Mediterranean diet and chronic kidney disease: a
practical approach. Nutrients. 2022;15(1):97.
doi:10.3390/nu15010097.

Levin A, Stevens PE. Summary of KDIGO 2012
CKD Guideline. Kidney Int. 2014;85(1):49-61.
doi:10.1038/ki.2013.444.

Gooneratne 1K, Ranaweera AK, Liyanarachchi NP,
Gunawardane N, Lanerolle RD. Epidemiology of
chronic kidney disease in a Sri Lankan population.
Int J Diabetes Dev Ctries. 2008;28(2):60-64.
doi:10.4103/0973-3930.43101.

Trevisani F, et al. Measurement of glomerular
filtration rate in patients undergoing renal surgery
for cancer. Kidney Blood Press Res.
2024;49(1):336-344.

Gadelkareem RA, Abdelraouf AM, Ahmed Al, El-
Taher AM, Behnsawy HM. Predictors of time-
tonadir serum creatinine after drainage of bilaterally
obstructed kidneys due to bladder cancer. Curr Urol.
2023;17(4):246-250.
doi:10.1097/CU9.0000000000000166.

Darabont R, Mihalcea D, Vinereanu D. Current
insights into the significance of the renal resistive
index. Diagnostics (Basel). 2023;13(10):1687.
doi:10.3390/diagnostics13101687.

McClellan W, Aronoff SL, Bolton WK, Hood S,
Lorber DL, Tang KL, et al. The prevalence of anemia
in patients with chronic kidney disease. Curr Med
Res Opin. 2004;20(9):1501-1510.

Besarab , A. ; Amin N. ; Ahsan M. ;Vogels E. ;
Zaznwa G. ; Frinak S. ; Zazra J. and Anandan J.
(2000) . Optimization of epoetin therapy with
intravenous iron therapy in hemodialysis patients . J
Am Soc Nephrol ;11 : 530 — 538 .

Reynolds J, Mavromatidis K, Cashman SJ, Evans
DJ, Pusey CD. Experimental autoimmune
glomerulonephritis induced in two substrains of
Wistar-Kyoto rat. Nephrol Dial Transplant.
1998;13(1):44-52.

Lefta AA. Biochemical studies for some enzymes in
sera of patients with renal failure. J Kerbala Univ.
2010;8(2).

1JDDT, Volumel6 Issue 81s, May 2026

Page: 2369



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

"Comprehensive Evaluation of Hematological, Biochemical and Inflammatory Markers in Relation to Estimated

Glomerular Filtration Rate (¢GFR) in Pre-Dialysis Chronic Kidney Disease Patients"

Srivastava S, Rajput J, Shrivastava M, Chandra R,
Gupta M, Sharma R. Correlation of thyroid hormone
profile with biochemical markers of renal function
in undialyzed CKD patients. Indian J Endocrinol
Metab. 2018;22(3):316-320.
doi:10.4103/ijjem.1IJEM_475_17.

Velayeti J, Mansourian AR, Mojerloo M, Marjani A.
Evaluation of oxidative stress and thyroid hormone
status in hemodialysis patients. Indian J Endocrinol
Metab. 2016;20(3):348-353.  doi:10.4103/2230-
8210.179986.

Chhetri PK, Manandhar DN, Pahari LR, Chhetri SS,
Chaudhary SK. Acute renal failure in Nepal Medical
College Teaching Hospital. Nepal Med Coll J.
2008;10(2):132-135.

Viswanathan V, Snehalatha C, Kumutha R,
Jayaraman M, Ramachandran A. Serum albumin
levels in different stages of type 2 diabetic
nephropathy. Indian J Nephrol. 2004;14(3):89-92.
Calice-Silva V, Muenz D, Wong MMY, McCullough
K, Charytan D, Reichel H, et al. International
practice patterns of dyslipidemia management in
CKD. Lipids Health Dis.

2023;22(1):67. doi:10.1186/512944-023-01833-z.

El Kossi M. Anemia in chronic kidney disease
clinical trials: a critical appraisal. In: Informing
Clinical Practice in Nephrology. 2015:93-101.
doi:10.1007/978-3-319-10292-4 6.

Bellizzi V, et al. Low-protein diets for chronic
kidney disease patients: the Italian experience. BMC
Nephrol. 2016;17(1):77.

Sarafidis PA, Persu A, Agarwal R, Burnier M, de
Leeuw P, Ferro CJ, et al. Hypertension in dialysis
patients: a consensus document. Nephrol Dial
Transplant. 2017;32(4):620-640.
doi:10.1093/ndt/gfw433.

Al-Abachi SZ, Mustafa LA, Hassan DSK, Al-Hadidi
AA. Study of some biochemical changes in serum of
patients with chronic renal failure. Iraqi Natl J
Chem. 2012;12(46):270-280.

Maradit-Kremers H, Nicola PJ, Crowson CS, et al.
Raised erythrocyte sedimentation rate signals heart
failure in patients with rheumatoid arthritis. Ann
Rheum Dis. 2007;66:76-80.

Beighton P, Solomon L, Valkenburg HA.
Rheumatoid arthritis in a rural South African
population. Ann Rheum Dis. 1975;34:136-141.
Amdur RL, Feldman HI, Gupta J, Yang W, Kanetsky
P, Shlipak M, et al. Inflammation and progression of
CKD: the CRIC study. Clin ] Am Soc Nephrol.
2016;11(9):1546-1556.
doi:10.2215/CJN.13121215.

1JDDT, Volumel6 Issue 81s, May 2026

Page: 2370



