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Aims The current investigation aimed to study the effect of certain parameters, including 
IL-17A, creatinine, lymphocytes, and basophils, on patients suffering from systemic lupus 
erythematosus-induced renal failure. 
Materials & Methods This clinically controlled study involved 105 patients (35 males, 
70 females) confirmed to have systemic lupus erythematosus in Thi-Qar Province, Iraq. 
Researchers collected 5ml of venous blood from 50 healthy controls to conduct immune tests 
(to determine the levels of IL-17A by ELISA), biochemical tests (to measure creatinine levels 
by colorimetric method), and CBC tests (to assess lymphocyte and basophil counts). The data 
was analyzed using SPSS 23 software using the Chi-square and Welch’s T-tests. 
Findings The systemic lupus erythematosus rate was 83%, and females exhibited a higher 
infection rate (66.7%) than males (33.3%). Significant differences between the sexes were 
identified. Also, significant increases were seen in the levels of IL-17A and creatinine in 
patients compared to healthy controls. Furthermore, females aged 13-45 were more affected 
than males. While levels of IL-17A and creatinine were elevated in some patients, lymphocyte 
and basophil levels were decreased in others compared to the healthy group. 
Conclusion IL-17A, creatinine, lymphocytes, and basophils play a fundamental role in the 
pathogenesis of systemic lupus erythematosus.
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Introduction 
Systemic lupus erythematosus (SLE) is a chronic 
multisystem autoimmune disorder that affects 
various organ systems, characterized by relapsing 
and remitting episodes. It predominantly affects 
women of childbearing age, showing a 9:1 female-to-
male ratio [1]. In SLE, different immune cells and 
inflammatory mediators, especially dysfunctional T 
and B cells, are harmful. The activation of both the 
innate and adaptive immune systems is linked with 
the loss of B- or T-cell tolerance to self-antigens, 
which can be triggered by hormonal, environmental, 
or genetic factors [2]. A key characteristic of SLE is the 
production of autoantibodies by autoreactive B cells 
that react to self-antigens, initiating a massive 
inflammatory response [3]. These autoantibodies or 
immune complex depositions lead to tissue damage 
in various organs and systems, such as the kidneys, 
heart, blood vessels, central nervous system, skin, 
lungs, muscles, and joints, resulting in significant 
morbidity and mortality rates [4]. Patients with SLE 
often suffer from lupus nephritis (LN), a kidney 
condition that is associated with poorer prognoses 
and is a major cause of death and morbidity in this 
group [5].  
Helper T cells (CD4+ T cells) are fundamental in 
building the immune system. Based on the cytokines 
they produce, these cells are classified into several 
types, including Th1, Th2, Th17, follicular helper T 
(Tfh) cells, and regulatory T (Treg) cells [6]. Th17 cells 
secrete interleukin-17 (IL-17), IL-21, and IL-22, 
which are crucial in initiating inflammation in 
various organs. Additionally, IL-17A, IL-17B, IL-17C, 
IL-17D, IL-17E, and IL-17F, part of the IL-17 family, 
are considered type I transmembrane proteins [7]. IL-
17A is notably essential in contributing to 
inflammatory damage [8]. IL-17 stimulates the 
production of inflammatory cytokines and 
chemokines, aiding in the recruitment of monocytes 
and neutrophils to affected organs [9].  
The pathogenesis of SLE has not been well elucidated, 
but it has been reported that interleukin-17 (IL-17) 
and Th17 cells play important roles in the 
pathogenesis of SLE. Also, activation of cytokines and 
low complement levels are common in SLE patients. 
IL-17A amplifies the immune response by inducing 
the local generation of chemokines and cytokines, 
recruiting monocytes and neutrophils, augmenting 
the generation of autoantibodies, and aggravating the 
damage and inflammation of target organs, like the 
kidney in SLE. Hristova et al. indicated that IL-17A 
rs2275913, IL-17RCrs708567, and TGFB1 
rs1800469 polymorphisms are involved in the 
susceptibility and the clinical manifestations of SLE 
and serum levels of IL-17A should be monitored in 
the course of SLE [10]. In addition, Tang et al. assessed 
the relationship and clinical significance of cytokines 
and complements with SLE activity and found a 
positive correlation between the SLEDAI-2K scores 

and serum IL-6, IL-17, and hsCRP levels. They 
concluded that the serum IL-6, IL-17, and hsCRP 
levels were correlated with the disease activity [11]. 
Accordingly, due to the role of IL-17A and some 
biochemical factors in SLE-induced renal failure, we 
investigated the role of IL-17A, creatinine, 
lymphocytes, and basophils in patients with SLE-
related renal failure and compared them with healthy 
controls. 

 
Materials and Methods 
In this clinical controlled study from September to 
November 2023, all well-diagnosed lupus patients 
(n=105) blood samples were collected at Al-Hussein 
Teaching Hospital, Iraq. The samples included 70 
females and 35 males aged between 8 to 50 years. For 
each participant, 5ml of blood was drawn. The first 
2ml of each sample was transferred to a tube 
containing EDTA and gently swirled for a few seconds 
to prevent clotting, which was used for hematological 
analysis to determine levels of lymphocytes and 
basophils. The remaining blood was placed into a gel 
separator tube and left to coagulate for 10 minutes at 
37°C in a water bath (Backman/Counter; Germany), 
then centrifuged at 3000×g for 10 minutes. The clear 
serum was aliquoted and stored at -20°C for further 
IL-17A and creatinine levels analysis. Hemolyzed 
serum samples were discarded. A group of 50 healthy 
individuals was also selected and underwent the 
same procedure as the control.  
Evaluation of IL-17A by ELISA  
Serum IL-17A levels in the 105 patients with 
confirmed SLE-related renal failure and 50 healthy 
controls were measured using an enzyme-linked 
immunosorbent assay (ELISA) kit (Bioassay 
Technology Laboratory; China). The protocol for the 
IL-17A ELISA kit involved bringing the frozen serum 
samples to room temperature and mixing thoroughly. 
Initially, 50μl of the standard was added to the 
standard wells (excluding the blank control well). 
Then, 40μl of sample or standard was added to the 
appropriate wells, followed by 10μl of anti-IL-17A 
antibody and 50μl of streptavidin-HRP. The wells 
were mixed well, sealed with a plate sealer, and 
incubated for 60 minutes at 37°C. After incubation, 
the plate was washed five times using a wash buffer. 
For each wash, 0.35ml of wash buffer was added to 
each well and left for 30-60 seconds before being 
aspirated thoroughly using an automated washing 
system. This was repeated five times, and the plate 
was then blotted dry using absorbent material such 
as paper towels. Subsequently, 50μl of substrate 
solution A and 50μl of substrate solution B were 
added to each well. The plate was resealed and 
incubated for another 10 minutes at 37°C in the dark. 
Following incubation, 50μl of Stop Solution was 
added to each well, changing the solution from blue 
to yellow. Each well's optical density (OD) was read 
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within 10 minutes of adding the stop solution using a 
Thermo Scientific microplate reader set to 450nm. 
Detection of creatinine 
In this method, picric acid and creatinine react in 
alkaline solutions to form an orange-red creatinine-
picric complex.  
The absorbance of this complex, which indicates 
creatinine levels, is measured at a mercury 
wavelength of 492nm, within a spectral range of 490-
510nm. The optical path length is set at 1cm, and the 
temperature for the reaction may be maintained at 
either 25 or 37°C. Enhancing the anti-air 
measurement improves absorption. The sample 
volume used is 100µl, with 1000µl of reagent added. 
The process begins by starting a stopwatch 
simultaneously with mixing the sample and reagent. 
The initial absorbance (A1) was observed and 
recorded after 30 seconds, followed by the 
measurement of absorbance A2 exactly two minutes 
later. 
Detection of lymphocyte and basophile 
Lymphocytes and basophils were measured using a 
complete blood count (CBC) with 2ml of venous 
blood collected in an EDTA tube (HumaCount; 
Germany). 
Statistical analysis 
The data was analyzed using SPSS 23 software using 
the Chi-square and Welch's T-tests. A receiver 
operating characteristic (ROC) curve was used to 
show all the model's classification thresholds.    

 
Findings 
Females were more likely than men to get infected. 
There was a significant difference in the infection rate 
between sexes (p<0.05). A higher percentage of 
infection (51.44%) was found within the age group 
25-45 years, followed by the age group 5-25, and the 
lowest one was (22.86%) within the age group 5-10 
(Table 1).  
 
Table 1. Frequency of baseline characteristics of the study 
participants in the systemic lupus erythematosus (SLE) with renal 
failure (RF) and control groups 
Characteristics SLE with RF (n=105) Control (n=50) p-Value 
Age  
(year) 

5-25 24 (22.9) 24 (48.0) 0.07 
25-45  54 (51.4) 20 (40.0) 
≥45 27 (25.7) 6 (12.0) 

Gender Male 35 (33.3) 25 (50.0) 0.43 
Female 70 (66.7) 25 (50.0) 

 
The levels of IL-17A in infected patients (70.94g/mL) 
were significantly (p=0.004) higher than those in the 
control group (28.20g/mL). IL-17A had 100% 
sensitivity, 83.0% specificity, and 92.0% accuracy at 
the cutoff point (13.42) to predict SLE positively 
(86.4%) and negatively (100%; Figure 1). 
The levels of lymphocytes and basophils in patients 
were lower than those of controls, and the creatinine 
levels in patients were significantly higher than in 
controls (Table 2). 

 
Figure 1. Area under the receiver operating characteristic curve 
of IL-17A in subjects with SLE and controls (standard error under 
the nonparametric assumption=0.023; asymptotic 95% 
confidence interval=0.904-0.995; and asymptotic significance 
level=0.0001)  
 
Table 2. Comparing the mean inflammatory and hemostatic 
parameters between the systemic lupus erythematosus (SLE) 
with renal failure (RF) and control groups using Welch's t-test 
Parameter SLE with RF  

(n=105) 
Control  
(n=50) 

p-Value Normal  
value 

Lymph (×103/μl) 0.80±0.97 3.34±0.92 0.047  1-4 
Basophile (×103/μl) 0.62±1.20 0.92±1.30 0.05  0.5-1 
Creatinine (mg/dl) 14.30±13.10 1.14±0.81 0.039  0.7-1.3 

 
Discussion 
This study compared the role of IL-17A, creatinine, 
lymphocytes, and basophils in patients with SLE-
related renal failure with healthy controls. Chronic 
autoimmune illness SLE has several symptoms. Race 
and nationality affect SLE prevalence differentially 
[12]. The initial documentation of SLE in Iraq dates 
back to 1971 [13]. Variation in incidence rates was 
observed globally, with North America reporting the 
highest incidence [14] and Africa and Ukraine 
reporting the lowest incidence [15, 16]. The occurrence 
of SLE was often lower in Europe compared to Asia, 
Australasia, and the Americas [17, 18]. Our research 
findings indicated variations in disease rates 
between the sexes, with females having a higher 
incidence than males. This finding is consistent with 
multiple investigations [19-25].  
All our cases were adults, which aligns with previous 
research, explaining that females are more likely to 
be affected with SLE after puberty than males due to 
high circulating estrogen levels. This suggests that 
the observed sex difference may result from the 
interaction of genetics, environment, and sex 
hormones during individual development [26]. Lupus 
patients' low progesterone levels might indicate that 
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their immune systems are too sensitive to estrogen 
[27]. Regarding the effect of age on the prevalence of 
the disease, most cases of SLE occurred in the age 
group of 13-45 years, followed by the age group of 
>45 years. These results agreed with other studies [28, 

29]. 
Serum IL-17A concentrations were greater in SLE-
related renal failure patients than in healthy controls. 
The current study's findings were consistent with 
those of other studies [30-32]. Analysis of human kidney 
biopsies revealed that IL-17A+ T cells are associated 
with some diseases [33].  
Serum creatinine levels were reported as one of the 
significant predictors of end-stage renal disease in 
patients with SLE. Our study's results revealed 
increased creatinine levels in SLE patients, which 
agrees with other research [34]. In addition, Ge et al. 
found a significant association between decreased 
creatinine clearance rate (Ccr) and increased risk for 
mortality in patients with SLE. They concluded that 
early clinical interventions to modulate the Ccr of 
patients with SLE can benefit their survival [35]. Also, 
the results of Yang et al. showed that serum urea, 
creatinine, and uric acid levels were associated with 
several laboratory and clinical characteristics of SLE 
[36]. 
Lymphocyte and basophile levels in patients were 
lower than those of controls. This result was 
consistent with previous research [37]. Basophils 
contribute to the immunopathogenesis of SLE. A 
study assessing the blood basophil count as a 
potential marker of SLE activity revealed that 
basophil counts were significantly lower in patients 
with SLE than in healthy controls [38]. Therefore, 
blood basophil counts may be useful in assessing SLE 
activity. The function of lymphocytes in the 
immunological pathways that lead to SLE 
development is well-known. Despite their critical 
involvement in the immune response [39, 40], 
lymphocytes in SLE have only lately been the subject 
of extensive research. The study shows SLE patients' 
lymphocyte levels have decreased [40, 41]. Also, 
Dossybayeva et al. assessed circulating basophils in 
children affected with pediatric SLE and declared a 
significant reduction in peripherally circulating 
basophils in children with SLE patients [42]. 
This study is restricted by the brief duration of the 
study and limited number of samples. Hence, it is 
recommended to extend the duration of the study 
and employ more samples. It is also possible to use 
IL17a as early biomarkers for diagnosis of SLE 
complications & future prevention. The use of renal 
function tests (such as Creatinine) is suggested to 
evaluate the importance of them in early detection of 
impaired renal function in SLE patients. 

 
Conclusion 
IL-17A, creatinine, lymphocytes, and basophils play a 
fundamental role in the pathogenesis of SLE. 
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