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Abstract

Chronic kidney disease (CKD) is a major social health problem. CKD is ranked -5 amongst life
threatening disease in Iraqg, the death rate in 2015 of about 6879 patients because of renal failure
according to the statistics of the Republic of Iragi-Ministry of Health/Environment. We aimed to
evaluated (IL-6 & TNF-a) in Iraqi patients with chronic renal failure and assess some biochemical
parameters include (urea, creatinine, sodium, potassium and calcium).This study included 60 cases
and classified as 30 patients with chronic renal failure, these patients with age range (15years and
above) who were admitted to the Al-kadimyiah Teaching Hospital, Baghdad Teaching Hospital
during the period from December 2020 to March 2021and compared with 30 apparent healthy

controls with age range (15-65). Laboratory was depended on using spectrophotometry for detection

biochemical tests. IL-6 & TNFa levels were estimation by Enzyme Linked Immuno-sorbent assay

(ELISA). It was observed that majority of patients with chronic renal failure within age group (40-
60) years that account (60%), most of these patients were females that constituted (73.3%).
Furthermore, preponderance diseases associated with chronic renal patients were associated with
Diabetes Mellitus (23.33%).

Regarding biochemical parameters, it was observed that serum urea (S.urea), serum creatinine
(S.creatinine) ,serum potassium (S. K) were increased in chronic renal cases and decrease in Serum
calcium (S. Ca,),Serum sodium (S. Na ) in comparison with healthy control group. Considering some
cytokines (IL-6, TNFa) revealed increase levels of IL-6 & TNFa significantly (26.26 +1.48),( 92.96
+1.80) respectively in chronic renal patients when compared with control group(13.02 £0.34),( 66.55
+0.45) respectively. Highly significant elevated of pro-inflammatory cytokines which include IL-
6&TNFa in chronic renal diseases indicated these cytokines participate in the pathophysiology of
reduced renal function and role of these cytokines as principle mediators of inflammatory reaction in
renal damage and these cytokines could be potential therapeutic targets.
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Introduction

Chronic Renal Failure (CRF) also called chronic kidney disease (CKD) is defined as the
presence of kidney damage or an estimated glomerular filtration rate (GFR) less than 60 ml/min,
persisting for 3 months or more. It is a progressive loss of kidney function ultimately resulting in
the need for renal replacement therapy (dialysis or transplantation) [1] Kidney damage refers to
pathologic abnormalities either suggested by imaging studies or renal biopsy, abnormalities in
urinary sediment, or increased urinary albumin excretion rates [2]. Worldwide, CKD accounted
for three million and over two million of life-years lost in 2012 [3]. Various symptoms and
disorders including water electrolyte balance disorders, metabolic acidosis, anemia, hypertension,

hypophosphatemia with bone disease [4].
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Risk factor for kidney disease include race, gender, age, and family history are highly
important. Moreover, smoking, hypertension, and diabetes mellitus, obesity can also lead to kidney
disease [5,6]. CKD presented with elevated blood urea and creatinine are found during routine
examination [7,8]. Chronic inflammation is prevalent in patients with chronic renal failure [9].
Numerous studies have demonstrated that chronic inflammation may contribute to the morbidity
and mortality among dialysis patients [10]. Indeed, deterioration of renal function in uremia
increases risk to infection and various abnormalities of the immune system [11] In addition, the
repeated dialysis treatments in patients lead to leucocyte activation and consequently the

production of cytokines. [12].

The upregulation and presence of cytokines such as; tumor necrosis factor-a (TNF-a),
interleukin-1p (IL-1B) and IL-6, in the blood contribute to chronic inflammation [13]. Tumor
necrosis factor (TNF-a) is one of an important proinflammatory cytokine and essential factor of
inflammatory tissue injury. Which release by dendritic cells (DCs) in the renal interstitium . Most
researchers reported a role of TNF in acute and chronic renal disease pathogenesis. Thus, after
renal injury the early proinflammatory mediator is TNF-a. [14]. Interleukin-6 (IL-6) is a
proinflammatory cytokine that was first identified as a B-cell stimulatory factor, 1L-6 has many
functions in the regulation and coordination of the immune system, metabolism, and nervous

system. It plays a role in the body's defense against infection, in many regenerative processes [15].

The elevated plasma IL-6 level is commonly observed in CKD patients [16].it has been
suggested that Interleukin-6 accelerates the progression of CKD not only by aggravating kidney
injury but also by initiating its complications, especially the chronic vascular disease (CVD). It is

demonstrated that IL-6 initiates the endothelial injury mainly via reducing endothelial nitric oxide

synthase (eNOS) and adiponectin (an anti-atherogenic adipokine) expression. [ 17].

Materials and Methods

The current study included 30 patients with acute renal failure, these patients with age
group (15-65) years who were admitted to the AL- Kadimyiah Teaching Hospital and Baghdad
Teaching Hospital during the period from December 2020 to March 2021. All patients were

diagnosed as having chronic renal failure based on previous medical reports, laboratory tests and

clinical examination by consultant nephrologists. The results were compared with (30) healthy

subjects with age group (15-65) years as a control group.

P-1SSN: 2664-0562 158

E-ISSN:2664-0554


https://ar-ar.facebook.com/IbnAlBitarCenter
https://ar-ar.facebook.com/IbnAlBitarCenter
https://ar-ar.facebook.com/IbnAlBitarCenter
https://ar-ar.facebook.com/IbnAlBitarCenter

Al-Nisour Journal for Medical Sciences Vol. 4 (2) Auqg. 2022

The control group subjects were selected as healthy individuals without a history of kidney

disease, current or previous kidney stones and not suffering from diabetes mellitus or hypertension

depending on previous medical reports and laboratory investigation. blood sample (5ml) were

taken from each patient and healthy individuals. We collected serum according to the technigue

low speed centrifugation at 3000 x g at 4 °C, for 10 min. The serum was removed, aliguoted and

stored at -20 °C until time of assay. Then serum were used for detection of biochemical parameters

include (urea, creatinine, sodium, potassium and calcium) in addition for cytokines analysis which

include IL-6, TNFa. Laboratory diagnosis was depended on using auto-analyzer known as Cobas

¢ 311, Germany for estimation serum urea and creatinine while serum calcium, potassium, sodium

were measured by using auto-analyzer known as Beckman coulter au480, USA.. in addition IL-6,

TNFa were identified by ELISA test, Human reader, Germany. Methods was conducted according

to the instructions of manufacturing companies leaflet.

Data analysis

In this study Chi-square test was used to detect the significances between variables. All the
statistical analysis was done by SPSS program (version-20). Data was presented as Mean + Stander

error. P-value was considered significant less than < 0.05.
Result

The current study involved 60 samples divided into two groups (30 chronic renal failure and
30 healthy apparent controls). Age of the study population ranged from 15-90 years. Table (1) shows
Chronic patients aged (40-60) had the highest prevalence of 18 (60%) when compared with other
groups while only 6 (20%) of patients within age group (61-90) and 6 (20%) within (15-39). There
are highly significant differences between the incidences of the different age groups among chronic
renal patients (P<0.001).
In same table the study group were categorized according to gender in chronic patients group 22
(73.3%) female whereas 8 (26.7%) were male. According to gender there was non-significance
difference at (p=0.107).

Also the table demonstrated other diseases associated with chronic patients group which
included that 7 (23.33%) of chronic was among diabetic mellitus (DM) followed by 3 (10%)
hypertension (HT) while 20 (66.6%) without any disease.
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Table (1): Demographic of study groups according to clinical characteristics (Age, gender and

other diseases).

Chronic group

Characteristics NO (%)

15-39 6 (20%)

40-60 18 (60%)

61-90 6 (20%)

Age Total (%) 30 (100%)
P-value 0.0007**

Male 8 (26.7%)

Female 0

Gender 2 (13.3%)
Total (%) 30  (100%)

P-value 0.0001**

Diabetic mellitus (DM) 7 (23.33%)

Other Hypertension (HT) 3 (10%)
DISeases o DM and NO HT 20 (66.6%)
Total (%) 30 (100%)

Results of biochemical tests between chronic renal patients group and control group listed in Table
(2) .The results revealed that mean urea for chronic group was (121.78 + 11.94) whereas mean urea
for control (28.35 + 1.42) while mean creatinine for chronic was (3.97 + 0.43) compared to mean
creatinine for control (0.668, + 0.03) the mean serum potassium for chronic was (4.71 + 0.13) while
mean potassium for control (4.21 + 0.08) the mean serum calcium for chronic was (8.62 £ 0.16)
while mean serum calcium for control (9.22 + 0.10) the mean serum sodium for chronic was
(136.34+0.91) while serum sodium for control (139.12 + 0.89). Statistically, highly significant
difference of urea at (p = 0.001), creatinine at (p = 0.001), S. k at (p =0.0061) and S. Ca at (p =0.0043)
while significant difference of serum sodium was found at (p=0.035) between two group.
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Table (2): level of Biochemical tests in chronic patients and control group.

Mean = SE
Studied Urea Creatinine S. K S.Ca S. Na
Groups
Chronic group 121.78 3.97 £0.43 4.71 +0.13 8.62 136.34 +091
+11.94 +0.16
Control group  28.35%1.42 0.668 4,21 +0.08 9.22 139.12
+0.03 +0.10 +0.89
P-value 0.0001** 0.0001** 0.0061** 0.0043* 0.0355*
*

* (P<0.05) Significant, ** (P<0.01) Highly Significant.S.k=serum potaasium,S.ca=
serum calcium, S.Na= serum sodium

As shown in Table (3), the Result of IL-6 between chronic renal patients and control group which
indicated that mean for chronic was (26.26x 1.80) and mean of control (13.02+ 0.34) the results
revealed highly significance difference at (p=0.0001). Regarding to the TNF-a level mean in chronic
group was (92.96+ 1.80) while mean for control (66.55+ 0.45) Statistically, Highly significance at
(p=0.0001).

Table (3): levels of cytokines between chronic renal patients and control group.

Mean + SE
Studied Groups IL-6 TNF-a
Chronic group 26.26 +1.48 92.96 +£1.80
Control group 13.02 +0.34 66.55 +0.45
P-value 0.0001** 0.0001**

** (P<0.01) Highly Significant, IL-6= interleukin 6, TNF-oa= Tumor
necrosis factor, SE=Standard Error

The Correlation between Cytokines (IL-6 and TNF-a) and biochemical parameters among chronic
renal failure were shown in Table (4). The results clarified that there was non significance between
urea, creatinine, S. K, S. Ca and S. Na and cytokines parameters.
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Table (4): Relationship between Cytokine parameters and biochemical parameters among chronic

renal patients.

Pearson Correlation Biochemical parameter
Urea Creatinin S. Na S.ca S. K
R 0.21 -0.23 0.09 -0.15 0.17
IL-6 P- value 0.251 0.180 0.502 0.331 0.294
C/S NS NS NS NS NS
R -0.02 0.31 -0.02 0.32 -0.28
TNF-a P- value 0.973 0.089 0.973 0.083 0.102
C/S NS NS NS NS NS

R*=Pearson correlation coefficient, C/S= correlation significant, NS= Non significant

Discussion

Chronic kidney disease (CKD) is a major social health problem. In the current study
demonstrated that highest prevalence (60%) of chronic renal failure within age group (40-60) years
similar results were found by other Study [18] which confirmed that a high prevalence of CKD in the
elderly less than (65 years). Also in this study, the CKD prevalence in our elderly population was
20% within age group more than 60 years in the same table. this results shown some compatibility to
other studies. [19, 2] which reported that age group more than 60 years constituted (25.8%) from all
cases of CKD patients. Regarding data of the National Institutes of Health in the United State [21]
CKD is more common in people aged 65 years or older (38%) than in people aged 45-64 years (12%)
or 18-44 years (6%) and those results were unlike with the current study. this variation due to the
sample size, geographic distribution, life style different from country to country.

It was proposed that growing prevalence of decreased renal function in older persons can be
due to an increase in age-related risk factors for progression to the CKD such as diabetes,
hypertension and cardiovascular disease [2] however, aging undergoes several changes in body that
impact kidney function, so GFR declines with age [2].

In concordance to other studies [20 ,22,24] our study showed a higher prevalence of CKD in
women (73.3%) compared with men (26.7%). So the female gender was the strongest risk factor for
CKD in the current study. It may be a result of the difference between women and men in glomerular

structure, glomerular haemodynamics, muscle mass, and the hormone metabolism , Additionally,
these days the higher CKD prevalence in women might be caused by lower physical activity and high
prevalence of cardiometabolic risk factor [25].
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Moreover, other Study [26] by Population-based studies indicate that CKD epidemiology
differs by sex, affecting more women than men. The result of this study in line with present study.
In Iraq study in 2020 [27] which observed that high percentage of CKD in male (60.8%) more than
female (39.20 %). this results disagreement with our data. the reason for this variation may be to the
difference in sample size. The present study indicated that in CKD patients the level of urea and
serum creatinine were highly significantly increased (p<0.01) in comparison to healthy group. These
results were agreed to the other studies [28, 29] which explained that essential solute were eliminated
by the kidneys include serum creatinine and blood urea, also exposed that urea was the first organic
solvent identified in CKD patients’ blood. In chronic kidney disease if the kidney had lost its ability
to remove nitrogenous wastes from blood, these substances will accumulate leading to raise in urea
and creatinine levels. Blood urea was elevated when renal functions falls to around 25-50% therefore
it considered a sensitive indicator of renal disease [30] but creatinine level slightly increase due to
damage to the kidney therefore decline GFR due to inflammation of the kidney [31]. It has been
noticed in present study that the potassium increase in CKD group in compared with healthy group
with statistically highly significant differences (p<0.01). This results resembling with other
observations [29,32].

In CKD hyperkalemia is very common and life threatening electrolyte disorder [33]. It
becomes highly prevalent as CKD advances [6]. As well as our observation shown that significant
decrease in serum sodium in CKD patients group as paralleled with their associated healthy group.
These findings like with other trends [ 28,34] were demonstrated that Hyponatremia is predominantly
increase in dialysis patients, because of hypotonic fluid intake or excess water. Moreover, other study
[35] which explained that prevalence of hypernatremia, but not hyponatremia, increased in patients
with more progressive kidney disease. These results unlike with our data. Potential explanations for
heterogeneity included the severity of the disease, sample size, study design, cut off value that used
for estimation level of serum sodium in addition the measurement of serum sodium levels at a single
time point could have resulted in the misclassification of dysnatremia due to the fluctuation of sodium
values between dialysis sessions [26].

In addition, the current observation appeared that mean of S. Ca was significant low among
CKD in comparing with control group. This results homogenous with other studies [ 36,37]. In Iraqi,

in 2018 [29] which identified there was decrease in the concentration of total calcium in serum of
CKD patients group in comparing with control group. These results agreement with our results. In

contrast to the present study, previous studies [38,39] which demonstrated that significant increases
of S.Cain CKD.
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This variation in results may be due to the lack of a standardized reference range for serum
calcium, which is instead established by individual laboratories or commercial suppliers of the assays
or analyzers. While guidelines exist for determining normal ranges including subject selection,
sample size, and biologic variables in addition the normal ranges may vary with age, gender, or
ethnicity and are often dynamic in relationship to meals or time of day. Serum calcium is particularly
challenging since it is the ionized component, rather than the total [40].

Studies have shown that patients with CKD will suffer from various inflammations, of which
the pathogenic factors are mainly renal disease and infection immunodeficiency. Inflammatory
infection is not caused by bacteria or viruses, but by higher concentration of IL-6 released by T
lymphocytes and increased expression levels of CRP and TNF-a after the antigen stimulation in CKD
patients. [41, 42]. The present study revealed highly significant increase of IL-6 level in CKD patients
when comparing with control group. these results in keeping with other study [43]. The current
investigation appeared highly significant increase of TNFa levels among chronic renal failure patients
in comparing with control group in the same table. These outcomes consistent with previous studies
[44,4].

The present study concluded that chronic renal patients were prevalent among those Iraqi
females with age group (40-60) years in addition elevated Pro- inflammatory cytokines (IL-6, TNFa)
in chronic renal diseases indicated these cytokines participate in the pathophysiology of reduced renal
function and role of these cytokines as principle mediators of inflammatory reaction in renal damage
and these cytokines could be potential therapeutic targets. so it need more future studies with large

Iragi samples to shed light and confirm the role of cytokines (IL-6, TNFa) in chronic renal patients.
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