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Abstract  

Diseases of kidney are among the most important causes of death in many countries. The major causes of chronic kidney 
disease include diabetes mellitus and chronic hypertension. This study was designed to evaluate some hematological and 
inflammation aspects in 95 patients, divided into (35) hemodialysis patients with diabetes, (35) hemodialysis patients 
without diabetes and (25) diabetes patients, and who attended at Ramadi General Hospital, in addition to (25) samples as 
control subject. Chemerin, Interleukin-18 (IL-18) and high sensitive C-reactive protein (hs-CRP) were established by 
ELISA. The results showed serum chemerin, interleukin-18 and hs-CRP were significantly higher in HD patients with 
diabetes (230.13±78.26 ng/ml at P=0.034, 677.23±99.14 pg/mL at P=0.026, and 15.77±2mg/L at P=0.048), respectively 
compared with control (110±20.42ng/ml, 143.68±35.78pg/mL, and 4.64±1.27mg/L), respectively. The results showed the 
significant and positive correlations between chemerin and hs-CRP or chemerin and IL-18  (r=0.149 at P=0.004 or r=0.123 
at P=0.0325 in control), (r=0.165 at P=0.007 or r =0.190 at P=0.024 in diabetic patients), (r=0. 237 at P=0.0036 or r =0.263 
at P= 0.038 in HD patients with diabetic) and (r=0. 0.235 at P = 0.0081or r=0.248 at P = 0.041in HD patients without 
diabetic) respectively. The mean of  hemoglobin (Hb), Packed Cells Volume (PCV), Red Blood cells (RBC), White Blood 
Cells (WBC) and Lymphocytes were significantly decreased in HD patients without diabetes (8.55±0.63g/L (at p=0.0423), 
27.63±1.31%(at p=0.028), 3.12±0.56 ˟10P

12
P\ L (at p=0.035),  6.7±0.53 ˟10P

9
P/L (at p=0.021) and 30.23±5.84%(at p= 0.046), 

respectively compared with control. The mean of Monocytes% (17.23±7.28% at p=0.031) and Granulocyte% (59.31±9.45 % 
at p=0.042) were significantly higher in HD patients with diabetes,  while mean of Mononocytes% was significant lower  in 
diabetic patients.  This study suggests a significant role of chemerin, hs-CRP and IL-18 in the pathogenesis and progression 
of diabetic complications, and we can use these parameters for predicting the progression of diabetic nephropathy in the 
early stages of CKD. 
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1. Introduction 

Chronic kidney disease is a progressive loss of kidney 
function over a period of months or years through five 
stages. Therefore, CKD is a major global public health 
problem (George et al., 2015). The single most common of 
CKD is diabetic nephropathy (DN), which occurs as a 
result of microangiopathy caused by diabetes, where 
approximately one-third of all diabetic patients are 
affected by DN (Franz et al., 2012). In addition, renal 
involvement is a major cause of morbidity and mortality in 
the diabetic population (Donate-Correa et al., 2015). 
Persistent inflammation is a risk factor of CKD progress, 
thereby inflammation reduction is very significant in the 
treatment of kidney disease (Kurts et al., 2013). 
Interleukin-18 (IL-18) is a pro-inflammatory protein that 
acts as an immunoregulatory agent involved in the 
reactions of both innate and acquired immunity 
(Kraydaschenko et al., 2016). Recently, IL-18 has been 
suggested to play a crucial role in the initiation, 

development, and progression of DN inT2DM patients 
(Abid Hammed, 2019). Accordingly, plasma IL-18 may 
reflect insulin-resistance not only in patients with 
established T2DM, but also in non-diabetic 
controls(Fischer et al., 2005). Among inflammatory 
biomarkers, the best evidence to date supports the use of 
hs-CRP as an independent predictor of increased 
cardiovascular disease (CVD) risk in diabetic and non-
diabetic patients(Pfützner et al., 2007). HsCRP  is a well-
known marker of systemic inflammation and a most 
frequently used inflammation marker(Ali et al., 2019). 
These characteristics make hsCRP a reliable marker of 
inflammation(Thaha et al., 2018). In CKD, IL-18 has been 
proposed to be a marker for early detection and outcome 
prediction in patients with acute myocardial infraction, and 
nephropathy(Chang et al., 2015). Adipose tissue produces 
a variety of proteins called adipokines, one of which is 
chemerin, which modulates the function of innate immune 
cells and may be a potential candidate in the pathogenesis 
of cardiovascular complications (Salama  et al., 2016). 
Chemerin positively correlated with inflammatory markers 
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such as hs-CRP(Blaszak et al., 2015). Interestingly, it has 
been previously reported that kidney function is inversely 
related to circulating chemerin in HD patients, chemerin 
features anti-microbial as well as chemotactic properties, 
plays a regulatory role for immune response including 
regulation of specific immune cell migration, and anti-
inflammatory effects on macrophages (Leiherer et al., 
2016; Haddad et al., 2018). Anemia is a common feature 
in patients with CKD and is mainly attributable to the 
relative decrease in erythropoietin (EPO) production by 
the kidneys(Vanholder et al., 2016).   Anemia is defined as 
Hb level lower than (12)g/dL in humans according to 
WHO (Latiweshob et al, 2017). Stanifer et al., (2014) 
reported that mean of RBCs, Hb, and PCV are 
significantly lowered in CKD patients, which occurs 
earlier in these patients and tends to be of greater severity 
by CKD stages. Elevated total WBC and granulocyte 
counts are correlated with the raised progression of CKD 
(Kuo et al., 2018). Therefore, this study aimed to 
determine the association between immunological markers 
such as chemerin, IL-18, and hsCRP and diabetic 
nephropathy diagnosis in hemodialysis patients. 

2. 2. Materials and Methods 

2.1. Time and Location of collection 

 The Specimens collection were started from April, 
2019 till the end of June 2019. HD patients with diabetes 
and HD patients without diabetes samples were collected 
from the Industrial Renal department and T2DM patients 
from the Diabetes Center for Treatment at Ramadi General 
Hospital. 

2.2. Study design 

 The study is designed on 95 patients at age rang (30-
70) years. The patients in this study included (35) 
hemodialytic patients with diabetes and (35) hemodialytic 
patients without diabetes and (25) T2DM patients without 
any other complications. The diagnosis was performed by 
specialist doctors. And (25) samples as control group were 
included in the study. The controls were selected among 
subjects who were healthy in terms of non-diabetic, non-
hypertensive, no other endocrine disorders at the time of 
sampling.  

2.3. Blood Samples Collection 

Before the collection of samples, all patients provided 
written informed consent prior to participation in this 
study, which was approved by institutional ethics 
committees (university Of Anbar\ ethical approval 
committee). From each patient and control, 5 ml of blood 
was obtained. The blood samples were divided into two 
aliquots; 2 ml was dispensed in tube containing ethylene 
diamine tetracetic acid (EDTA). This blood was used for 
CBC estimation such as white blood cells (WBC), WBC 
differentiation, red blood cells (RBC), hemoglobin (Hb) 
and packed cell volume (PCV). While 3ml was dispensed 
in a gel plain tube to collect serum, the serum was used to 
estimate the Chemreine, interleukin-18, and Hs-CRP by 
using ELISA technique. 

2.4. Anthropometric Measurements 

Patients and controls are characterized in terms of age, 
gender, smoking and body mass index (BMI). The BMI is 

calculated by dividing weight (kilogram)/ the squared 
height (meter), BMI= Kg/m2 (Abid Hammed, 2019). 

2.5. laboratory investigation 

Concentrations of serum chemrein was estimated by 
commercially available chemerin ELISA assays kit 
provided from Elabscience Company / U.S.A. The IL-18 
level was estimated by the direct ELISA kit method 
provided from Elabscience Company / U.S.A. The 
concentrations of serum HsCRP was measured by the 
ELISA direct kit method which provided from Shanghai 
company / China. All ELISA procedures were carried out 
according to the manufacturer’s instructions. 

2.6. Determination of hematological parameters 

Hematological parameters in whole blood of all study 
groups are determined by using an automated hematology 
analyzers XT 2000i (from sysmex, Japan).  

2.7. Statistical Methods: 

The data were translated into a computerized database 
structure, and the statistical analyses were carried out 
using SPSS version 25. One way ANOVA test was used to 
find means and standard deviation (SD) for all variables of 
the study. The difference of significances in proportions 
was analyzed by LSD test. The correlations between 
variables was confirmed by Pearson correlation analysis. 
P-value less than 0.05 was considered to be significant. 

3. Results 

3.1. Characteristics of controls and patients: 

These results showed no significant difference at level 
(p≤0.05) in mean of age, smoking, gender and BMI among 
patients and healthy control, as shown in table (1). 
Table 1. Characteristics of controls and patients: 

Factor Control T2DM 
HD patients 
with 
diabetes 

HD patients 
without 
diabetes 

P 

Age(Y) 52.6±6.01 54.12±7.83 55.94±11.2 53 ±12.47 0.065NS 

Gender 
(M/F) 

12M/13F 12M/13F 16M/19F 15M20F 0.507NS 

Smoking 
(S/no S) 

10/15 14/11 17/18 22/13 0.113 NS 

BMI 24.61±0.35 28.97±0.4 28.71±0.54 27.03±0.62 0.777 NS 
Results were expressed as mean ± SD, ANOVA test was used for 
the purpose of comparison between the four groups. * NS: Mean 
non-significant differences at P ≤0.05.  
HD= hemodialysis, BMI=body mass index, M=Male, F=female, 
S= Smokers, no S= no smokers, T2DM= Type II diabetes 
mellitus.  

3.2. Determination of Chemrein between the four study 
groups 

As shown in the table (2), the mean of serum Chemerin 
was significantly higher in HD patients with diabetes 
(230.13±78.26) ng/ml, followed by HD patients without 
diabetes (221.90±65.17)ng/ml compared with control 
(110±20.42) ng/ml. Also, mean of serum chemerin 
significant increased in diabetic patients 
(212.29±70.88)ng/ml when compared with control. 
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Table 2. The difference in chemerin level between the four study 
groups: 
Chemerin (30-190) ng/ml 
Groups N Mean±SD Range 
Control 25 110±20.42a (95-175) 
Diabetes 25 212.29±70.88b (142-275) 
HD patients with 
diabetes 

35 230.13±78.26c (172-297) 

HD patients without 
diabetes 

35 221.90±65.17d (152-273) 

Total  120 183.66±21.68 (95-297) 
*Different Letters (a, b, c, d): Mean significant difference at P 
=0.034. 
SD= Stander Deviation. 

3.3.  Human IL-18(Interleukin 18) level between the four 
study groups 

As demonstrated in table (3), the IL-18 level was 
significantly higher in HD patients with diabetes 
(677.23±99.14)pg/mL followed by HD patients without 
diabetes (589±44.77) pg/mL compared with control 
group(143.68±35.78) pg/mL, also IL-18 level was 
significantly increased in diabetic patients (245.18±87.45) 
pg/mL when compared with control group. 
Table 3. The difference in IL-18 level between the four study 
groups: 

IL-18  (20-800) pg/mL 
Groups N Mean±SD Range 
Control 25 143.68±35.78a (110- 178) 
Diabetes 25 245.18±87.45b (168-332) 
HD patients with diabetes 35 677.23±99.14c (578-776) 
HD patients without 
diabetes 

35 589±44.77d (545-633) 

Total  120 413.12±76.58 (312- 524) 
*Different Letters (a, b, c, d): Mean significant difference at P 
=0.026. 
SD= Stander Deviation, IL-18= Interleukin 18. 
 

3.4. Human high sensitivity C-Reactive Protein (hs-
CRP) level in four study groups 

          As shown in the table (4), the mean of hs-CRP 
was significantly higher in HD patients with diabetes 
(15.77±2) mg/L followed by HD patients without diabetes 
was (14.61±7.13) mg/L compared with control (4.64±1.27) 
mg/L, also mean of serum hs-CRP was significant increase 
diabetic patients (8.06±2.28) mg/L when compared with 
control. 

Table (4): The difference in hsCRP level between the four study 
groups: 

Hs-CRP  (0.05-12)mg/L 

Groups N Mean±SD  Range 

Control 25 4.64±1.27P

a (3.44-5.8) 
Diabetes 25 8.06±2.28P

b (5.78-10.3 
HD patients with 
diabetes 35 15.77±2P

c  (13.7-17.7) 

HD patients without 
diabetes 35 14.61±7.13P

c (7.3-21.7) 

Total  120 10.42±4.40 (4.4-20.6) 
*Different Letters (a, b, c): Mean significant difference at P 
=0.048. 
SD= Stander Deviation, hs-CRP= high sensitivity C-Reactive 
Protein. 

3.5. Correlation between Chemerin and hs-CRP or 
Chemerin and IL-18 between the four study groups. 

As shown in Figures (1) and (2), there were significant 
and positive correlations between chemerin and hs-CRP (r 
=0.149, P =0.004; Figure A1) or chemerin and IL-18 
(r=0.123, P= 0.0325; Figure B1) in control group. The 
correlations between chemerin and hs-CRP were (r=0.165, 
P=0.007; Figure A2) and (r=0. 237, P=0.0036; Figure A3) 
or chemerin and IL-18  were (r =0.190, P=0.024; Figure 
B2) and (r =0.263, P=0.038; Figure B3) in diabetic patients 
group and HD patients with diabetic group respectively. 
Figure A4 indicates the correlation of chemerin with hs-
CRP (r=0. 0.235, P = 0.0081) and chemerin with IL-18  
(r=0.248, P = 0.041; Figure B4) in HD patients without 
diabetic group. 

3.6. Determination of Hb, PCV and RBC in the four 
study groups. 

        The result indicates the significant difference in 
mean of  Hb, PCV, and RBC in groups of the study. The 
levels of Hb, PCV, and RBC were significantly decreased 
in HD patients with diabetes group and HD patients 
without diabetes group (8.76±0.78 and 8.55±0.63)g/L, 
(28.29±1.62 and 27.63±1.31)%, and (3.27±0.40 and 
3.12±0.56) ˟1012\ L respectively, compared with control 
group (13.32±1.70)g/L, (41.88±2.90)% and 
(4.81±0.60)*10P

12
P\L, while Hb, PCV, and RBC showed 

non-significant difference in diabetic patients group: 
(13.1±1.41) g/L, (41.78±1.33)%, and (4.651±0.70) ˟10 P

12
P\ 

L compared with control, as shown in the table (5).
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Figure 2. Correlation between serum Chemerin and Interleukin-18 (IL-18): Figure B1: In control at P= 0.0325.Figure 
B2: In diabetic patients at P=0.024.Figure B3: In HD patients with diabetes at P= 0.038. Figure B4: In HD patients 
without diabetes at P = 0.041. 

 

 

 

  

Figure1. Correlation determine between serum Chemerin and  high sensitivity C-Reactive Protein (hs-CRP): 
Figure A1: In control  at P =0.004.Figure A2: In diabetic patients  at P=0.007.Figure A3: HD patients with diabetes at 
P=0.0036.Figure A4: HD patients without diabetes  at P = 0.0081. 

A1 A2 

R2= 0.099 
R2= 0.027 

Factor: diabetic patients  

A4 A3 

R2= 0.056 
R2= 0.055 

Factor: HD patients without diabetes 

B2 B1 

R2= 0.015 R2= 0.036 

B4 
B3 

R2= 0.069 R2= 0.062 
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Table (5): The difference in Hb, PCV and RBC in the four study 
groups. 

SD= Stander Deviation, Hb= Hemoglobin, PCV= packed cell 
volume, RBC= Red Blood Cell.  

3.7. The difference in WBC and WBC differentiation 
between the four study groups. 

This study indicates the significant difference in mean 
of WBC, Lymphocytes, Monocytes and granulocytes of 
the study, where the mean of WBC and Lymphocytes were 
significantly lower in HD patients without diabetes group 
and HD patients with diabetes group (6.7±0.53 and 
6.8±0.65) ˟109\ L and  (31.47±4.59 and 30.23±5.84)% 
respectively, compared with control (7.14±1.37) ˟109/L 
and (35.76±4.21)%. While there were no significant 
differences in mean  Lymphocytes between HD patients 
with a diabetes group and HD patients without a diabetes 
group. Also, the level of WBC and Lymphocytes showed a 
significant decrease in diabetic patients (7.12±0.59) ˟109/L 
and (32.34±3.02)% when compared with control. The 
mean of Mono % was significantly higher in HD patients 
with diabetes and HD patients without diabetes 
(17.23±7.28and 16.61±9.17)% respectively followed by in 
diabetic patients (11.17±1.45)% compared with control 
(11.16±1.53)%. Whereas mean of Granulocyte% was 
significantly higher in HD patients with diabetes 
(59.31±9.45)%, while no significant difference among  
diabetic patients, control group and HD patients without 
diabetes group in mean  granulocyte % were (52.71±4.18, 
53.19±4.16 and 53.21±14.16)% respectively, as shown in 
the table (6).  

4. Discussion:  

4.1. Determination of Chemrein between the four study 
groups 

          The results in (Table 2) agreed with (Salama  et 
al., 2016) who showed a significant difference in levels of 
chemerin in HD patients (332.1±21.54) ng/ml compared to 
healthy (278.6±10.02) ng/ml, and who found that the 
chemerin level increased in HD patients with diabetes 
(354.1±1.4)ng/ml compared with HD patients without 
diabetes (329±19.9) ng/ml.  
 

Table (6): The difference in WBC, Lympho%, Mono% and 
Granulocyte% between the four study groups.  

SD=Stander Deviation, WBC=White Blood Cell, Lympho= 
Lymphocyte,                Mono= Monocyte. 

These results were consistent with (Ali and Al Hadidi, 
2013, Coimbra et al., 2014, Ahmed and Tahir, 2015) who 
recorded that the chemerin level significant increase in 
T2DM patients compared with control. These results were 
inconsistent with (Alissa et al., 2016) who recorded that 
the chemerin level non-significantly increased in control 
compared with diabetic patients. In this study, chemerin 
level increased in diabetic patients compared with control, 
and this may be due to taking anti-diabetic drugs by a 
proportion of their T2DM study subjects(Ali and Al 
Hadidi, 2013). 

This adipokine is known to act on glucose metabolism 
in the liver, skeletal muscle and adipose tissue, promoting 
regulation of glucose absorption and modulating insulin 
secretion and sensitivity(Fontes et al., 2018). These results 
showed that the chemerin level increased in HD patients 
compared with control may due to decrease of renal 
function, which has a significant impact on serum 
chemerin concentration(Salama  et al., 2016). The 
increased circulating chemerin concentration observed in 
HD patients is not a consequence of the adipose tissue 
excess, and there is no reason to assume that these 
medications relevantly impacted the presented results, as 
mentioned (Mathew and Corso, 2009, Salama  et al., 
2016). While circulating chemerin level is closely related 
to renal function, its high serum concentration found in 
CKD patients is probably a result of a renal failure-
associated with decrease of GFR rate and impaired 
chemerin urine excretion(Blaszak et al., 2015). Chemerin 
is predictive of renal impairment and patients with high 
chemerin levels are at a significantly higher CVD risk, 
independent from their renal function. From a clinical 
point of view, the treatment of excessive chemerin levels 
to prevent the onset of diabetes or renal diseases might be 
a future task to be addressed by researchers (Leiherer et 
al., 2016). 

 

Mean±SD 
RBCs 
(3.8–5.5) 
˟10P

12
P\ L 

Mean±SD 
PCV % 
(36 – 50)% 

Mean±SD 
Hb 
(12-16) g\L 

N. Groups 

4.81±0.60P

a 41.88±2.90P

a 13.32±1.70P

a 25 Control 

4.651±0.70P

a 41.78±1.33P

a 13.1±1.41P

a 25 Diabetes 

3.27±0.40P

b 28.29±1.62P

b 8.76±0.78P

b 35 HD patients with 
diabetes 

3.12±0.56P

b 27.63±1.31P

c 8.55±0.63P

b 35 HD patients 
without diabetes 

3.55±0.86 34.43±7.69 10.76±2.40 120 Total  

0.035 0.028 0.0423  P Value 

*Different Letters (a, b, c): Mean significant difference at P 
≤0.05. 

Mean±SD 
Granulocyte% 
(50-70) 

Mean±SD 
Mono. % 
(3-15) 

Mean±SD 
Lympho. % 
(20-40)% 

Mean±SD 
WBC 
(4-10) ˟10P

9
P/L 

N Groups 

53.19±4.16P

a 11.16±1.53P

a 35.76±4.21P

a 7.14±1.37P

a 25 Control 

52.71±4.18P

a 11.17±1.45P

a 32.34±3.02P

b 7.12±0.59P

a 25 Diabetes 

59.31±9.45P

b 17.23±7.28P

b 31.47±4.59P

b 6.8±0.65P

b 35 

HD 
patients 
with 
diabetes 

53.21±14.16P

a 16.61±9.17P

b 30.23±5.84P

b 6.7±0.53P

b 35 

HD 
patients 
without 
diabetes 

54.88±9.90 14.52±6.95 32.02±8.82 6.22±2.02 120 Total  

0.042 0.031 0.046 0.021  P Value 

*Different Letters (a, b, c): Mean significant difference at P ≤0.05. 
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4.2. Human IL-18(Interleukin 18) level between the four 
study groups 

The results  in (Table 3)agreed with (Shi et al.,2012, 
Abid Hammed,2019) who recorded that the mean IL-18 
was significantly higher among HD patients with diabetes 
and diabetic patients compared to control. Patients with 
T2DM recently diagnosed appeared to have an essentially 
higher IL-18 level in contrast with non-diabetic 
subjects(Aso  et al., 2003). IL-18 levels were raised by 
acute hyperglycemia in humans through an oxidative 
mechanism(Abid Hammed,2019). The increased IL-18 in 
HD patients is due to many reasons: firstly, CKD 
diagnosis, which is responsible for decreased renal 
clearances of IL-18, was probably the major sites of 
cytokine elimination, the primary factor that could affect 
these results. IL-18 is a mid-molecule and protein-bound 
uremic toxin which is difficult to extract by any of the 
currently available dialytic strategies(Vanholder et al., 
2008), hence the reported IL-18 accumulation in HD 
patients. Secondly, activating the monocyte and 
macrophage network discovered during dialysis session 
produces multiple inflammatory cytokines, which may 
also demonstrate the serum's increase in IL-
18(Formanowicz et al., 2015). Thirdly, serum IL-18 is a 
marker of tubulo-interstitial kidney tissue lesion, so level 
of serum IL-18 directly correlated with necrotic and 
dystrophic changes in epithelial tubules and interstitial 
fibrosis in kidney of HD patient (Kraydaschenko et al., 
2016). This study found that the elevated serum IL-18 
levels in diabetic patients may result from kidney tissue 
from DN patients. IL-18 is increasingly secreted from 
tubular cells through acute ischemic kidney failure. It is 
mainly expressed in tubular kidney epithelium so that IL-
18 levels of tubular cells may also be increased in diabetes 
cases and that the cytokine expect an unsafe activity in 
DN.  

4.3. Human high sensitivity C-Reactive Protein (hs-
CRP) level in four study groups 

The findings in (Table 4) were symmetrical with 
(Shelbaya et al.,2012, Lachine et al., 2016) who recorded 
that the hsCRP levels were increased in the diabetic 
patients and decreased in the control group, with 
statistically significant difference between them (p <0.05).  
And these findings were symmetrical with (Abd Rabo et 
al., 2016, Salama et al., 2016, Leiherer et al., 2016) who 
recorded that the mean of hsCRP levels was increased in 
HD patients compared with control group. These results 
were unsymmetrical with (Shi P

 
Pet al., 2012) who found that 

the mean of hs-CRP was decreased in HD patients. This 
study showed that the inflammatory marker in HD patients 
is the presence of proinflammatory state as evidenced by 
significant increase in hsCRP concentration caused by a 
synergism of different mechanisms, such as malnutrition, 
oxidative stress, genetic factors and chronic 
inflammation(Panichi et al., 2001); in addition, underlying 
etiology of CKD, such as diabetes or hypertension is by 
itself a major contributory factor to the existing 
inflammation(Amanullah et al., 2010; Gowda  et al., 
2015). Alterations in the immune system in CKD by 
uremia are associated with a state of immune dysfunction 
characterized by immune-depression that contributes to the 
high prevalence of infections among HD patients(LagrandP

  

Pet al., 1999). Furthermore, vascular calcification in more 

advanced CKD stage may be another explanation for 
higher hs-CRP levels(Panichi et al., 2001). Also, this study 
recorded an increase of mean hs-CRP levels in T2DM 
patients compared with control,  because a possible 
mechanism by which T2DM patients might induce 
inflammation by increasing advanced glycation end 
products that may activate macrophages and increase 
oxidative stress and IL-6 synthesis, leading to the high 
production of hsCRP, these results suggest a concomitant 
action of T2DM in the occurrence of an increase in the 
inflammatory process that is reflected by an increase in hs-
CRP levels (Lima et al., 2007). 

Correlation coefficient between Chemerin with hs-CRP 
and Chemerin with IL-18: 

These results agreed with (Alissa P

 
Pet al., 2016, Lachine 

et al.,2016) who recorded positive correlation between 
levels of chemerin and hs-CRP among T2DM patients 
compared with control. And these results agreed with 
(Blaszak et al., 2015) who showed a significant positive 
correlation between concentration of chemerin and CRP in 
HD patients compared to the control. These results 
disagreed with (ShuklaP

 
Pet al.,2016) who found no 

difference in the concentrations of IL-18 in HD patients 
compared to the control group. The presence of sustained 
inflammation in adipose tissue is an initial signal for 
increased chemerin formation and production, and adipose 
tissue regulates the ratio of active to total chemerin acting 
within adipose tissue thus affecting the inflammatory 
functions induced by immune cells recruitment(Lachine et 
al., 2016). The elevated chemerin levels in HD patients 
correlated with adipose tissue infiltration by macrophages 
and production of well-established inflammatory 
mediators such as CRP, IL 18, and tumor necrosis factor-
alpha (TNF-α) (Salama  et al., 2016). 

These results showed that chemerin level was 
positively correlated to the IL-18 and hs-CRP in study 
groups, which are considered inflammatory markers. This 
may be explained because chemerin has a dual nature as an 
adipokine and a chemokine (Fontes et al., 2018). Chemerin 
showed positive correlation with markers of inflammation 
in previous study (Lehrke et al., 2009) and the positive 
association between baseline chemerin and hs-CRP here 
suggests that serum chemerin is associated with 
inflammation in T2DM patients and indicating a 
relationship mainly with systemic inflammation (Kim et 
al., 2014). In this study, there is a positive correlation 
between chemerin concentration levels and hs-CRP index 
in HD patients. This fact suggests a key role of the 
ChemR23/ chemerin axis in directing plasmacytoid 
dendritic cell trafficking, which can play a significant role 
in regulating the immune response by enhancing 
chemoattraction of the cells of the immune response 
toward sites of pathological inflammation(Abd Rabo et al., 
2016). HsCRP is a sensitive marker of tissue damage, 
inflammation and infection reflecting the degree of 
underlying inflammatory response and being a  beneficial 
measure of immune injury to tissues (Formanowicz et al., 
2015). Hyperglycemia actuate inflammatory mediators, for 
example, IL-18 in kidney tissue, and since IL-18 receptors 
are present mainly in proximal renal tubules and increment 
with renal tissue damage, so the microalbuminuria will 
increment as long as serum IL-18 increment. IL-18 can be 
considered as great indicators for DN; consequently it 
could be recommended that IL-18 is considered as a 
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predictive factor for checking the early DN and, 
furthermore, the likelihood of having a therapeutic 
methodology impact on DN improvement(Abid Hammed, 
2019). Therefore, serum IL-18 levels present in T2DM as 
result of the predominant viscous deposition of lipids 
related with the disorder. IL-18 levels were gradually 
increased in DN to reach the highest level in the micro-
albumin phase.  

4.4. The difference in Hb, PCV, RBC, WBC and WBC 
type in the four study groups. 

The results in Tables (5 and 6) agreed with results by 
Abd Rabo et al (2016) who found that significantly 
decreased of CBC indices in HD patients compared with 
control. These results agreed with (Shukla et al., 2016) 
who recorded that no significant in Hb, PCV, RBC and 
WBCs between T2DM patients and control. These results 
disagreed with (George et al., 2015, Iyawe and Adejumo, 

2018) who recorded increased of WBCs in HD patients 
compared with control. Hematological investigations, 
especially full blood counts, are good indicators in health 
and disease states, helping to understand the real disease 
presentation juxtaposed to the clinical features in the 
patients(George et al., 2015). This study showed decrease 
in Hb, PCV and RBC in HD patients compared with 
diabetic patients and control; this decrease is due to 
hematuria and gastrointestinal blood loss or due to a 
decrease in the production of erythropoietin by the kidney, 
leading to decreased production of RBC in the bone 
marrow, and anemia that causes hypoxia;  Hypoxia will 
increase hepsidin that causes functional iron deficiency 
through inhibition of iron absorption in the intestine and 
inhibition of Fe distribution in blood circulation as more is 
stored in macrophages or spleen(Abd Rabo et al.,2016, 
Thaha et al., 2018). 

         Kidney function decline will result in a decline in 
EPO  production and, as a consequence, result in 
decreased Hb synthesis, leading to a fall in total RBC 
count; clotting of blood during dialysis is also responsible 
for low Hb level in CKD patients(Kutuby et al., 2015). 
Uremia interferes with erythropoiesis, granulocyte and 
immune functions. As a result, uremic patients are almost 
invariably anemic, and have a high incidence of infections 
and hemorrhagic complications(George et al., 2015). This 
study showed decreased WBC count in HD patients. The 
possible mechanism in which CKD leads to a slight 
decrease in total leukocyte count may be explained by 
complement activation in vivo due to exposure of blood to 
artificial dialyzer membranes in patients undergoing 
dialysis. The complement is typically C3a or C5a, 
produced by the classic complement activation pathway. 
Complement activation induces neutrophil aggregation and 
adherence to endothelial surface with resultant fall in total 
leukocyte count. In patients undergoing hemodialysis, the 
incidence of this affect may be as high as 20% 
(Latiweshob et al., 2017, Iyawe and Adejumo, 2018). This 
study showed that CKD was associated with higher 
monocyte and lower lymphocyte counts; both of which are 
independently associated with the promotion of 
cardiovascular outcomes(George et al., 2018). Granulocyte 
is associated with rapid progression to ESRD, 
cardiovascular morbidity, and mortality. This may, 
therefore, imply that our patients with CKD are at 
increased risk of developing CVD; hence, there is a need 

for aggressive CVD factor modification and treatment 
(Jabbar  et al., 2015, Iyawe and Adejumo, 2018). Also, this 
study show that non-significant decreased of Hb, PCV and 
RBCs in diabetic patients group and control group, where 
chronic inflammatory state in DM due to insulin action on 
the adipose tissue, muscles and liver promote 
differentiation and maturation of WBC via pro-
inflammatory cytokines. Possible mechanisms for 
decreased RBC indices in T2DM are structural 
modifications of erythrocytes membrane, changes of 
surface electric charge, erythrocyte aggregation, that could 
lead to the shorter lifespan of RBC(Milosevic and Panin, 
2019).  

5. Conclusion 

The higher levels of hs-CRP, chemerin and IL-18 in 
HD patients than control are a circulating inflammatory 
marker. This finding suggests that patients with two 
associated diseases have a more active inflammatory state. 
While raised hs-CRP, chemerin and, IL-18 in diabetic 
patients are prone to increase the future relative risk of 
cardiovascular events and other complications. Hence 
raised these markers indicates the role of ongoing 
inflammation in the management of diabetes. This study 
appeared that HD Patients have abnormal hematological 
parameters. It has been suggested that in CKD, weaken 
production of EPO is the major reason for the reduction in 
RBC count, Hb concentration, PCV and, WBC. 
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