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Abstract: 

Background: Chronic kidney disease is a condition that results from an indefinite change in the structure 
and function of the kidneys. A slow, steady progression characterizes it and is irreversible.  

 Objectives: This study aims to evaluate the findings of certain biochemical and hematological tests in 
samples from Iraqi CKD patients. 
 Methods: This study included 90 subjects, where 70 patients with chronic kidney disease and 20 healthy 
individuals. Blood samples were collected from the patients during their visits to Ghazi Al-Hariri Surgical 
Specialties' Hospital- Medical City, Baghdad, Iraq. Age, sex and body mass index were assessed for each 
participant followed by renal function tests [serum blood urea, creatinine, uric acid and estimated 

glomerular filtration rate], and complete blood count. Also, serum levels of uromodulin and cyst atin C 
were measured statistically studies were carried out using analysis of variance (ANOVA).  
Results:  the study demonstrated a highly significant (P<0.001) increase in blood urea, serum creatinine 
and uric acid levels, while a significant (P<0.05) decrease in estimated glomerular filtration rate levels in 
patients compared to the control group. On the other hand, it showed a highly significant ( P<0.001) 
decrease in hemoglobin and hematocrit values and a significant (P<0.05) decrease in the red blood cell 

count. Patients had revealed a significant (P<0.05) increase in cystatin C level and a decrease in 
uromodulin level when compared to the control group.  
conclusion: the present study shows that chronic kidney disease patients have upregulated renal function 
parameters blood urea, serum creatinine and with downregulated estimated glomerular filtration rate, 
while hematological disorder was more prevalent in patients.  On the other hand, cystatin C level revealed 
an increase while uromodulin level showed a decrease in Iraqi patients.  
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Introduction:  

 

Chronic kidney disease (CKD) is a disorder that 
affects multiple systems and organs, the increased 

rates of cardiovascular morbidity and mortality, as 
well as bone disease development. The main risk 
factors for developing renal dysfunction into uremia 
include arterial hypertension (AH), diabetes mellitus 
(DM), dyslipidemia, and glomerular or congenital 
abnormalities (1).  The kidney structure or function 

persists for more than three months abnormal are 
diagnosed according to the Kidney Disease 
Improving Global Outcomes (KDIGO) initiative as 
CKD (2)Since 1990, the incidence of CKD has risen 
by about 30%, mainly due to renal replacement 
therapy (RRT) and the long-term use of dialysis for 

patients with end-stage kidney disease (ESRD). CKD 
will develop a serious public health problem due to its 
prevalence, risk of death, recurrent hospitalizations, 
and economic burden (3). Anemia is a communal 
significance of CKD and its incidence increases as the 
eGFR falls.  Several mechanisms have been proposed 

to explain  
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CKD-related anemia, including relative 
erythropoietin insufficiency, shortened red cell life 
span, aberrant iron metabolism, chronic 
inflammation, metabolic abnormalities (3). Blood 

urea, creatinine, and eGFR are the typical methods for 
measuring kidney function (4). Cystatin C (Cys C) is 
a fairly reliable substance that can be examined 
quickly, correctly, and precisely by an automated 
analyzer. Furthermore, in CKD and lower renal 
filtration disorders, cys C levels predict mortality and 

morbidity more strongly than S. Cr. Levels (5) 
Uromodulin (Umod) is separated as a highly 
glycosylated mucoprotein that inhibits viral 
hemagglutination, is expressed primarily in the 
kidney. Almost all uromodulin in the kidney is 
released from the luminal surface of tubular epithelial 

cells between the thick ascending limb (TAL) of 
Henle's loop and the early distal convoluted tubule. 
Uromodulin is cleaved by proteases and eliminated in 
the urine(6). It is the most abundant protein in urine, 
and kidney tubular epithelial cells manufacture and 
secrete it (7). The decline in Umod levels associated 

with the stages of CKD recommends reduced cell 
viability in the TAL segment (8).  
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Material and Methods:  

Study subjects 

Ninety subjects were analyzed in this study, who were 
divided into two groups. The first group comprised 70 
CKD patients, while the second group consisted of 20 
healthy individuals who served as the control group. 

The study was conducted between October 2022 and 
February 2023, and the study subjects were patients 
at Ghazi Al-Hariri Surgical Specialties Hospital - 
Medical City in Baghdad, Iraq. The study design 
included descriptive data such as (age, sex and BMI), 
as well as clinical data such as (disease duration and 

stages of the disease (G2, G3, G4).  
 
Collection of blood samples 

Blood samples of five millilitres were collected from 
CKD patients and the controls through a venous 
blood draw and the samples were divided into two 

tubes: the first tube contained ethylene diamin 
tetraacetic acid (EDTA) for assessing complete blood 
count (CBC); the second tube contained gel, and was 
then centrifuged at 4000 rpm for 4 min to collect the 
serum used in the renal function tests. 
Renal function tests 

 The levels of B. urea and S.Cr. were measured by 
Siemens’s diagnostic equipment to obtain the results 
for patients and control. The level of UA was 
measured by spectrophotometry with BioSystems kit. 
The CKD-EPI 2021 equations, on the other hand, are 
used to calculate the level of eGFR. It is possible to 

program the eGFR was creatinine equation for age’s 
≥18 years in a single sentence for eGFRcr:           
eGFRcr = 142 × min (Scr/ κ, 1(ª ×max (Scr /κ, 1) ̄ ¹·²⁰ 
×0.9938ᴬᵍᵉ× 1.012 [if female]  
Where κ = 0.7 (females) or 0.9 (males). 
 a = -0.241 (female) or -0.302 (male). 

Scr = serum creatinine in mg/dL; divide by 88.4 for 
creatinine in mmol/L   
Age (years)  (9).  
Hematological tests 

 The complete blood count (CBC) was measured by a 
NIHON KOHDEN auto hematological analyzer to 

measure several hematological parameters namely 
hemoglobin (Hb) level, hematocrit (HCT), red blood 
cells (RBC) count, total white blood cells (WBC) 
count differential WBC (neutrophile, eosinophile, 
basophile, lymphocyte and monocyte), and platelets 
(PLT) count. 

Cystatin C and Uromodulin levels 

Enzyme-linked immunosorbent assay (ELISA) was 
employed to estimate levels of cys C and Umod using 
the Cloud-Clone Crop kit from the USA. 
Statistical analysis 

The data was then analyzed using the Statistical 

Package for Social Sciences (SPSS; Version 28) 
(IBM) program. The statistical studies were carried 
out using analysis of variance (ANOVA). The data 
were provided as mean standard error (M± S.E.) and 
a P-value of (P<0.05) was considered significant. 
 

 
 

Results: 

Descriptive data of the study groups 

 
Table (1) present descriptive information about the 
study subjects. The results presented indicate that 
there were non-significant (P > 0.05) differences 
between patients with CKD and control in regards to 

age, (47.56±1.55 vs 40.65±2.74 years, respectively), 
and BMI values (31.79±4.21, vs 30.79±1.64 kg/m2 
respectively). The sex comparison was made between 
the two groups as follows; patients [male (59%) and 
female (41%)], and control [male (55%) and female 
(45%)]. The findings revealed that the percentage of 

the males were significantly higher (p< 0.05) than that 
of the percentage of females. 
 
Table (1): Descriptive data of the study groups 

Groups Descriptive data (Mean ± SE) 
Age (year) BMI 

(kg/m2) 
Gender 

No (%) 
 

  Male Female 

Patient

s 
47.56±1.5

5 
31.79±4.2

1 
41 (59%) 29 (41%) 

Contro

l 
40.65±2.7

4 
30.79±1.6

4 
11(55%) 9 (45%) 

P-

value 
0.902(NS) 0.036(NS) 0.985(NS

) 
0.995(NS

) 
Ns: Non-Significant 

 

Rena faction tests of study groups 

 Data presented in figure (1), shows the results of the 
renal function tests (B.U., S.Cr. UA, and eGFR) of 
patients with CKD and the control group. A highly 
significant (P<0.001) increase was found in the levels 

of B.U. and S.Cr. (74.26±3.82, 2.31±0.11 mg/dL, 
respectively) compared with values in the control 
group (30.0±2.08, 0.76±0.04 mg/dL, respectively). 
There was a significant (P<0.05) increase in UA 
levels in the patients (6.63±0.19 mg/dL) as compared 
to the control group (5.73±0.35 mg/dL). The eGFR 

value showed a highly significant (P<0.001) decrease 
in the patients (37.46±2.26 ml/min/1.73m2) compared 
with the control group (112.25±4.19 ml/min/1.73m2). 
 

 
Figure (1): The result of renal faction tests of study 

groups 

 
Hematological parameters of study groups 
Table (2) presents the hematological data, which 

demonstrated a highly significant (P<0.001) decrease 
in Hb and HCT values in the patients (11.22±0.23 
gm/dL, 34.03±0.62 %, respectively) compared with  
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the control (13.06± 0 .48 gm/dL, 39.48±1.22 %, 
respectively). While there was a significant (P < 0.05) 
decrease in the RBC count in the patients (4.35±0.09 
106/μL) compared with the control (4.77± 0.14 
106/μL). Non-significant (P>0.05) differences in the 
MCV, MCH, and MCHC values with patients CKD 

(79.29±1.13 fL, 26.22±0.48 pg, and 32.55±0.34 g/dL, 
respectively); as compared with the control 
(82.10±1.21 fL, 27.42±0.52 pg, and 33.04±0.28 g/dL, 
respectively). Also, non-significant (P>0.05) 
differences were found in the numbers of total WBC 
(7.95±0.33 103/ μL) and differential WBC 

(neutrophils, eosinophils, basophils, lymphocytes, 
and monocytes), (58.83±1.27, 2.23±0.198, 
1.70±0.21, 31.00±1.13, 6.28±0.30 %, respectively). 
In addition, a non-significant (P>0.05) differences in 
platelet count was reported in a CKD patient 
(245.47±8.78 103/ μL) compared with the control 

(260.35±17.05 103/ μL) 
 
Table (2): The results of hematological parameters of 

study groups  

Levels of Uromodulin and Cystatin C in the study 

groups 

The data in figure (2), shows the levels of Urom and 
cys C in the studied groups. Statistically, there was a 

significant (P < 0.001) decrease in Uomd level in 
patients (5.45±0.14 ng/mL) when compared with the 
control group (21.84±1.13 ng/mL). While the level of 
cys C revealed a significant (P < 0.001) increase in 
the patients (18.5±0.39 ng/mL) when compared with 
the control group (9.37±0.48 ng/mL). 

 

 
Figure (2) Levels of uromodulin and cystatin C in the 

study groups 

 

 

Correlation between Uromodulin and studied 

parameter 

 

The data presented in table (3) shows that the 
correlation analysis between the uromodulin level 

and the other parameters tested. Current study 
reported a significant negative correlation between 
uromodulin and the following parameters: B. urea (r= 
-.0321, P=.015), S.Cr. (r= -.341, P=.014), UA (r= -
.294, P= .014) and cys C (r= -.452, P= .000). While a 
significant positive correlation was found between 

the levels of Umod and eGFR (r= .425, P= .003). On 
the other hand, a non-significant (P>0.05) correlation 
was found between Umod and the other parameter. 
 
 Table (3):  Correlation analyses between the level of 

uromodulin and studied parameters 
Parameters R P-value 

Blood urea 

(mg/dL) 

-.0321* .015 

Serum creatinine 

(mg/dL) 

-.341* .014 

Uric acid (mg/dL) -.294* .014 

eGFR 

ml/min/1.73m2 

.425* .003 

Hb (gm/dL) -.103 .397 

HCT (%) -.069 .569 

RBC (106/μL) .037 .764 

MCV (fL) -.130 .283 

MCH (pg) -.147 .226 

MCHC (g/dL) -.135 .263 

WBC (103/ μL) -.017 .886 

Ne. (%) -.086 .477 

Es. (%) -.008 .946 

Ba. (%) .042 .728 

Lym. (%) .090 .460 

Mon. (%) .012 .919 

PLT (103/ μL) .047 .697 

Cystatin C 

(ng/mL) 

-.452** .000 

 
Correlation between Cystatin C and studied 

parameters 

 
The data presented in table (4) shows the results of 
the correlation between of the levels of cys C and the 
other studied parameters. The current finding 
revealed a significant positive correlation between the 
levels cys C and S.Cr. (r= .440, P= .000), while a 

significant negative correlation was found between 
the level of cys C and those of eGFR (r= -.399, 
P=.001) and Umod (r= -.452, P= .000). On the other 
hand, a non-significant (P>0.05) correlation was 
found between the level cyst C and the rest of 
parameters. 
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Control Patients

Hematological 

tests  

Groups (Mean ± SE) 

Patients  Control    P-value  

Hb (gm/dL) 11.22±0.23 13.06± 0 .48 <0.001* 

HCT (%) 34.03±0.62 39.48±1.22 <0.001* 

RBC (106/μL) 4.35±0.09 4.77± 0.14 0.031* 

MCV (fL) 79.29±1.13 82.10±1.21 0.100 NS 

MCH (pg) 26.22±0.48 27.42±0.52 0.205 NS 

MCHC(g/dL) 32.55±0.34 33.04±0.28 0.462 NS 

WBC (103/ 

μL) 

7.95±0.33 8.07±0.45 0.846 NS 

Ne. (%) 58.83±1.27 55.94±1.77 0.257 NS 

Eo. (%) 2.23±0.198 2.04±0.49 0.684 NS 

Ba. (%) 1.70±0.21 1.32±0.22 0.365 NS 

Lym. (%) 31.00±1.13 34.33±1.62 0.150 NS 

Mon. (%) 6.28±0.30 6.41±0.49 0.833 NS 

PLT (103/ μL) 245.47±8.78 260.35±17.05 0.430 NS 

NS: Non-significant, *: Significant (P≤0.05), **: High 

significant (P< 0.001) 
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Table (4): Correlation analyses between the level 

cystatin C and the other studied parameters 

 
Discussion: - 

The current study showed no age disparity among the 
subjects involved,, which agreed with a previous 
study (10) which revealed that age has no statistically 

significant effect on the presence of CKD. However, 
it disagreed with other studies (11, 12) which 
discovered that the average age of CKD patients was 
older than the control population. The current study 
also discovered a non-significant difference in BMI 
values between studied group. which disagreed with 

other authors (13) who reported that increased 
unhealthy BMI levels were pointedly related to higher 
risk of CKD. On the other hand, the study found a 
non-substantial difference in the sex between the 
patients and control groups. These findings were in  
agreement with previous studies (14, 15)  which 

found non- significant sex differences association 
with the frequency and distribution of the main causes 
of CKD. Nevertheless, the finding in the present 
study that male were a  majority in both study groups 
agreed with the results of an earlier study (16). This 
could be due to premenopausal women having a 

lower incidence of hypertension, less diabetic 
microvascular disease and a slower damage in renal 
function (17).  
Regarding the findings of the increased levels of B. 
urea and S.Cr., a similar study was previously 
conducted (18) showed that B. urea and S. Cr levels 

were considerably advanced in CKD patients. The 
reasons may be due to the fact that patients lose their 
ability to effectively filter waste products from the 
blood by the kidneys. Additionally, increased protein 
intake contributes to higher levels of S.Cr. and B. urea 
due to muscle wasting and protein metabolism 

abnormalities (19, 20). Furthermore, this study 
showed an increased level of  UA in CKD patients, 
which is consistence with previous reports (21). 
These finding may be due to the fact that the kidneys 
are impaired by reduced uric acid excretion with 
subsequent accumulation of UA in the  

 

bloodstream, which was already reported (22, 23). On 

the other hand, The decrease in GFR indicated in the 
current study was consistent with the findings of a 
previous study (24) which found that the S.Cr. level- 
increased whereas the level of eGFR decreased due to 
abnormal kidney function that led to lower  efficiency 
in filtering creatinine and its accumulation in the 

bloodstream. 
The other findings of current study were also in 
agreement with other studies (25, 26) which found 
significant decreases in the values of RBCs, Hb, and 
HCT among CKD patients leading to symptoms of  
anemia. These values of hematological parameters 

are reduced due to the decreased synthesis rate of the 
hormone erythropoietin caused by kidney failure. 
Increased breakdown of RBCs in chronic renal 
disease due to reduced erythropoietin production 
leads to a drop in red blood cell count, which 
decreases Hb concentration and HCT in those 

suffered from CKD with mild to moderate renal 
injury (27). The present finding also showed non-
significant differences in MCV, MCH, and MCHC 
values, which agreed with previously published 
findings (28). This was, however, in disagreement 
with other data (29) who found that the values of 

MCV, MCH, and MCHC decrease significantly as the 
disease progresses in more advanced stages of 
chronicity. The present results found no significant 
differences in the levels of PLT,  which is in 
agreement with earlier data(30) which found that 
platelets function remained constant or even 

improved as CKD progressed. Also, non-significant 
changes in counts of total and differential WBCs 
presented in the current study, were in agreement with 
other authors (31) who revealed that WBC, 
neutrophils, lymphocytes, monocytes, eosinophils, 
and basophils numbers were found to have no 

correlation with CKD progression. The current 
finding of decreased Umod value in CKD patients 
was in agreement with those published by other 
researcher (32)  who  found that reduced levels of 
Umod are reflected indirectly as impairments in renal 
function. This finding may be due to the tubular cells 

of the kidney being damaged or undergoing structural 
changes that lead to a decrease in Umod production, 
which may be due to fibrosis within kidney tissue (8, 
33). Moreover, the present results showed an increase 
in cys C levels in CKD patients, which was in 
agreement with earlier finding (34) which found 

serum cys C is a reliable biomarker for CKD. It is 
especially useful in patients where traditional 
methods of measuring creatinine and GFR are 
ineffective. CKD patients usually have increased 
levels of cys C due to inflammation, renal tubular 
failure, and decreased muscle mass. Additionally, 

smoking, diabetes, hypertension, and cardiovascular 
disease are risk factors that contribute to higher levels 
of serum cys C (35). The current study showed 
negative correlations between the level of Umod and 
B. urea, S.Cr. and Cys C, while showed a positive 
correlation between  

 

Parameters R P-value 

Blood urea (mg/dL) .234 .051 

Serum 

creatinine(mg/dL) 

.440** .000 

Uric acid (mg/dL) -.208 .083 

eGFR ml/min/1.73m2 -.399** .001 

Hb (gm/dL) -.031 .800 

HCT (%) -.011 .931 

RBC (106/μL) .121 .317 

MCV (fL) -.179 .139 

MCH (pg) -.176 .144 

MCHC (g/dL) -.107 .380 

WBC (103/ μL) -.077 .526 

Ne. (%) -.129 .289 

Es. (%) -.020 .873 

Ba. (%) -.061 .616 

Lym. (%) .117 .334 

Mon. (%) .126 .299 

PLT (103/ μL) -.039 .746 

Uromodulin (ng/mL) -.452** .000 
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Umod and eGFR. These findings were in agreement 

with previously published reports (36) which stated 
the positive correlation between Urom and eGFR and 
the negative correlation of Umod with B. urea, S.Cr., 
and cys C may predict that Umod level may be a 
marker of renal function with similarly high 
diagnostic accuracy. Umod measurements may 

become a method for estimating the number of 
functional nephrons that is independent of nonrenal 
variables and thus greater to GFR calculation-based 
S.Cr. Alternatively, it may be used to supplement 
GFR in the assessment of total renal function (33, 37). 
On the other hand, there was negative correlation 

between Umod and UA value, which was in 
agreement with finding of other authors (38) who 
stated an inverse relationship between Umod and uric 
acid. The current study revealed a positive correlation 
between Cys C and S.Cr, which was consistent with 
previous research (39). The findings of the present 

study can be explained on the ground that the levels 
of Cys C and S.Cr. increased as kidney function 
declined. The findings indicated that Cys C could be 
a dependable marker of GFR. This is especially useful 
when S.Cr. may not accurately reflect kidney 
function. A combination of Cys C and S.Cr can 

provide a more comprehensive evaluation of kidney 
function (40, 41). The result regarding the negative 
correlation between cyst C and eGFR was in 
agreement with earlier findings (42) which  stated the 
precision, sensitivity, and specificity of cys C to 
detect GFR relative to creatinine are valuable in 

clinical research, according to the study. The primary 
rationale for the increased use of cys C tests has been 
their ability to predict the effects of declining GFR. 
The present finding of no correlation between cys C 
and B.urea was in disagreement with another 
previous study (43) which stated a significant positive 

correlation between cys C level with B. urea and uric 
acid.  
 
Conclusions: The present study revealed that CKD 
patients with impaired kidney function show elevated 
values of renal function parameters (B. urea and S. 

Cr) and a decrease in eGFR, in addition to the 
development of anemia. Furthermore. The study 
revealed that cys C level was increased while the 
Umod level was decreased in our patients with CKD. 
Also, a significant correlation was shown between 
uromodulin and cystatin C, on one side, and other 

studied parameters, on the other side. Finally, the 
level of Umod appears to be in better correlation with 
the results of renal function test than the level of cys 
C in CKD patients.  
 
Limitation: 

The  study  was  based  and  only  on  center (Kidney 
Disease and Transplant Center) at Ghazi Ai-Hariri 
Hospital For surgical hence, the findings don’t 
represent the whole population. 
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من مرض الكلى المزمن  المعلمات الكيموحيويةتقييم بعض    والدموية في المرضى الذين يعانون 
قاسم داود 1هديل طلال عياش  1مكارم 

 , كلية العلوم, جامعة بغداد. بغداد, العراققسم علوم الحياة 1

 

 لخلاصة:ا

البطيء والمطرد وعدم  .  أو وظيفتها/  هو متلازمة تنتج عن تغيير غير محدد في هيكلية الكلى و  مرض الكلى المزمنخلفية البحث :  يتميز بتطوره 

المريض البالغ مع ظهور مرض الكلى المزمن ، لفترة تساوي أو تزيد عن ثلاثة أشهر ، معدل ترشيح كبيبي.  روجوعه   60أقل من   (GFR) يصنف 
مرض السكري وارتفاع ضغط الدم وأمراض الكلى المتعدد الكيسات والتهاب كبيبات الكلى المزمن وأمراض الكلى الحادة  . 2م   1.73  /دقيقة  /مل 

 .الرئيسية لمرض الكلى المزمن لفترات طويلة هي الأسباب

والدموية في عينات من المرضى العراقيين الذين يعانون من مرض    معلمات الكيموحيويةالهدف من هذه الدراسة هو تقييم نتائج بعض الالاهداف :  
 .الكلى المزمن

شخصا   20مريضا منهم يعانون مرض الكلى المزمن و    70عينة, حيث   90تم استخدام تصميم دراسة الحالات حيث تم جمع     :المواد وطرق العمل

العراق. تم تقييم   -سليم. تم جمع عينات الدم من الرضى خلال زياراتهم من مستشفى غازي الحريري للتخصصات الجراحية المدينة الطبية, بغداد , 
الكلى    (BMI)لة الجسمالعمر و الجنس ومؤشركت , حمض  (S.Cr), الكرياتينين  (B.urea)اليوريا في الدم    [لكل مشارك متبوعا باختبارات وظائف 

          قياس مستويات المصل للسيستاتين سي و اليورومودولين.. ايضا تم  تحليل الدم الكامل(CBC) , و] eGFRو (UA)اليوريك 
بينما  UAو   .B.urea, S.Crزيادة معنوية  في مستويات  بينت هناك  النتائج: الكشف  ،  في المرضى    eGFRمستوى ي  انخفاض معنوي ف نعتم 

ا بالمجموعة  أخرى.  لسليمةمقارنة  ناحية  الهيموغلوبين  ت,  من  قيم  في  انخفاض  تسجيل  الدم  (HCT)والهيماتوكريت  (Hb)م  خلايا  عدد  وفي 
كانت هناك زيادة معنوية في مستوى .  يتعلق باختبارات الدم الاخرى  افيمالسليمة  فرق بين المرضى والمجموعة    نع  الكشفلم يتم .  ( (RBCالحمراء

كشفت النتيجة الحالية عن وجود علاقة سلبية بين مستوى ,  علاوة على ذلك.  السيستاتين سي وانخفاض معنوي في مستوى يورومودولين في المرضى
. كما لوحظ وجود eGFRوالسيستاتين سي بينما تم وجود علاقة ايجابية كبيرة بين اليورومودولين و B.urea, S.Cr , UAاليورومودولين ومستوى  

 .eGFRن, بالاضافة الى ارتباط سلبي مع ارتباط ايجابي بين مستويات السيستاتين سي و الكرياتيني
، إلى جانب eGFRوانخفاض في   S. Cr و B. ureaوظائف الكلى   ايير  معارتفاع في   لديهم   CKD تظهر الدراسة الحالية أن مرضى  الاستنتاجات:

يورومودولين انخفاضا في المرضى العراقيين الذين  عن زيادة بينما أظهر مستوى  سي من ناحية أخرى ، كشف مستوى السيستاتين  .ظهور فقر الدم
ومع معايير دراسية اخرى من جانب  ين اليورمودلين وسيستاتين سي من جانب  علاقة كبيرة ب  نع  لكشفأيضا ، تم ا.  يعانون من مرض الكلى المزمن

 .اخر
 .أمراض الدميورومودولين ، سيستاتين سي ، أمراض الكلى المزمنة ،  :الكلمات المفتاحية


