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ABSTRACT

Background: Systemic lupus erythematosus is a multiorganic, chronic immune disease and
lupus nephritis, a severe manifestation, represents the strongest predictor of a poor outcome
of this pathology. Cytokines play an important role in lupus nephritis and consequently, their
use as biomarkers of active systemic lupus erythematosus disease is of particular interest.
The purpose of this work was to study the pro-inflammatory role of interleukin-17 in renal
involvement in patients with systemic lupus erythematosus (SLE). 
Methods: We performed a retrospective study of 87 patients diagnosed with SLE according
to the Systemic Lupus International Collaborating Clinics 2012 diagnosis criteria. In this
study, we determined the serum levels of interleukin-17 by ELISA. 
Results: It was observed that 49 patients in the study group presented with positive values of
interleukin-17, range (1.12 - 23.66) pg/ml. There was a positive correlation of interleukin-17 with
active SLE as assessed by the Systemic Lupus Erythematous Disease Activity Index. No 
association was found between serum interleukin-17 level and renal pathology at the inclusion
or in the clinical history of the patients. Patients with leukocyturia and hematuria presented 
higher values of serum interleukin-17 than those without these manifestations. In the linear
regression model, after adjusting for age, gender and treatment we found an independent 
association between serum IL-17 levels and leukocyturia presence with OR=2.06, 95% CI range
(1.22-2.89).
Conclusions: A positive correlation has been observed between serum IL-17 and the SLE
disease activity as assessed by the SLEDAI score computed without anti-DNA antibodies.
Also, the IL-17 levels was strongly associated with the presence of leukocyturia and 
hematuria, even in patients with no clinical evidence of renal disease that might have silent
lupus nephritis usually associated with a benign renal outcome.
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INTRODUCTIONINTRODUCTION

Systemic lupus erythematosus (SLE) is a prototypic systemic autoimmune
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disease characterized by heterogeneous, multisystem
involvement and the production of a large array of
autoantibodies (1).

Renal involvement is common in SLE. Many patients
presenting at the time of diagnosis of SLE, lupus 
nephritis (LN), an abnormal urinalysis associated 
sometimes with an increased concentration of serum
creatinine. A large amount of clinical, immunopatho-
logical and experimental data support the hypothesis
that glomerolonephritis have an immunological 
determinism (2, 3). 

The pattern of glomerular injury seen in SLE is 
primarily related to the site of formation of the immune
deposits, which are located in the mesangium, sub-
endothelial and/or sub-epithelial compartments of the
glomerulus. 

The immune deposits consist mainly of anti-double-
stranded DNA antibodies (anti-ds DNA or anti-DNA)
directed against nucleosomes. Some antibodies may
bind directly to components of glomerular basement
membrane and mesangium (4,5).

Two immune mechanisms are responsible for
glomerular injury: an inflammatory and a non-
inflammatory mechanism. When inflammatory mecha-
nism is involved, like in glomerulonephritis, the
immune deposits are localized in mesangium and 
sub-endothelial space, proximal to the glomerular
basement membrane (GMB), and are therefore in 
communication with the vascular space. These deposits
can activate the complement with generation of chemo
attractants C3a, C5a, resulting in the influx of 
neutrophils and mononuclear cells. These changes
appear histologically as a mesangial, focal or diffuse
proliferative glomerulonephritis and clinically by an
active urine sediment (red cells, white cells, cellular and
granular casts), proteinuria and often an acute decline
of renal function.

The deposits in sub-epithelial space can also 
activate complement; there is no influx of inflammatory
cells since the chemoattractants are separated from the
circulation by the GMB. This immune non-inflammatory
glomerular lesion has as clinical expression proteinuria
and the nephrotic syndrome with little or no hematuria
and no red blood cell casts. 

Glomerular injury of immune origin is mediated by
the actions of components of both the innate and
adaptive immune system. 

Cytokines play an important role in LN, so use of
cytokines as biomarkers of disease activity in SLE and
LN is of particular interest (6). 

Recent studies indicate a central role of inter-
leukin-17 (IL-17) in the pathogenesis of lupus 

nephritis (7). IL-17 is a prototypical T helper-17 
(Th-17) cells subset evolved from CD4+ T cells under
the influence of interleukin-6 (IL-6), interleukin-21
(IL-21) and interleukin-1 (IL-1). It is known that this
cytokine has a strong pro-inflammatory effect,
induces other cytokines synthesis, promotes 
recruitment of inflammatory cells and facilitates 
T-cells infiltration (8).  

The purpose of this work was to study the correla-
tion of IL-17 with the renal involvement in SLE patients. 

MATERIAL AND METHODSMATERIAL AND METHODS

Clinical assessment of the patients

The study included 87 patients, with the age over 18
years, diagnosed with SLE based on the Systemic Lupus
International Collaborating Clinics (SLICC) 2012 
diagnosis criteria (9). Patients were hospitalized
between January and December 2014 in Internal
Medicine Clinic of Colentina Clinical Hospital Bucharest,
Romania. Written informed consent was obtained from
all subjects. The clinical and biological data were 
gathered retrospectively.

We have established baseline variables: age, sex,
age body mass index, smoking, hypertension, standard
therapy and treatment duration at the moment of
inclusion in the study.

Disease activity was assessed on the basis of
Systemic Lupus Erythematosus Disease Activity Index
(SLEDAI). Also, a SLEDAI score without the data for the
anti-DNA antibodies was computed (10).

Biological assessment of the patients

Data regarding the erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP), hemoglobin, erythro-
cytes, leukocytes, lymphocytes, creatinine, anti-dsDNA
antibodies and the urinalysis (leucocyturia, hematuria,
proteinuria) were collected from the patients’ clinical
files. 

Method of determination of serum IL-17
(Serum cytokine quantification)

Serum IL-17 was determined using a commercial
ELISA kit (Human IL-17 Quantikine ELISA Kit, R&D
Systems, Minneapolis, MN, USA), according to manufac-
turer instructions (http://www.rndsystems.com/
Products/D1700) on samples stored at −70°C in the
Immunology Laboratory of Colentina Research Center,
Bucharest. All samples were analyzed in duplicate and
mean optical density at 450 nm was considered for 
evaluation of IL-17 concentrations after interpolation on
a standard curve.



Statistical analysis
Continuous variables were presented as mean ±

standard deviation if the distribution was normal and as
median, minimum and maximum values if the distribu-
tion was not normal. Fischer’s exact test was used in
order to evaluate whether two categorical variables
were associated. Non-parametric Mann Whitney U tests
was used to assess the differences between serum con-
centrations of the cytokine. Spearman’s rank correlation
coefficient was used in order to determine if there were
linear correlations between continuous variables.
Independent association between variables, was
assessed by linear regression models performed with
serum IL-17 levels as dependent variables and relevant
clinical and paraclinical features as independent 
variables. Statistical significance was set at the level of p
< 0.05. Statistical analysis was performed using SPSS,
version 16 for Windows.

RESULTSRESULTS

The distribution of SLE patients according to sex and
age was as follows: female 76 patients (87.6%) and
median (inf;max) age was 45 (20;78) years. 16 of the
SLE patients (18.4%) taken in the study, presented with
renal involvement at the time of recruitment and 37
patients (42.5%) had renal impairment in their clinical
history. 

Clinical and laboratory investigation results are 
summarized in table 1.

We observed a highly significant association
between higher SLEDAI in renal impaired at recruitment
or in clinical history of the patients with SLE (p<0.001 in
both situations). 

49 patients (56.3%) had a positive value of serum
concentration of interleukin-17 (IL-17) and the mean 
IL-17 concentration was 3.71 pg/mL. Median (inf;max)
serum IL-17 was 2.25 (0; 23.66 pg/ml). Serum IL-17 was
undetectable in 38 patients. 

We observed a positive correlation between serum
IL-17 and SLE disease activity assessed by SLEDAI 
without anti-DNA (r= 0.178; p= 0.03) and marginal 
correlation with the SLE disease activity as assessed by
SLEDAI score ( r= 0.178; p= 0.063).

No association was found between serum IL-17 
levels and renal involvement at the time of recruitment
or in the clinical history of the patients. There was no
correlation between serum IL-17 and anti-dsDNA 
antibodies, CRP and ESR.

Patients with leukocyturia and hematuria had 
higher concentration of serum IL-17 compared to
patients with absence of leukocyturia and hematuria -

6.76 (0 - 23.66) pg/mL versus 0 pg/mL (0 - 15.77
pg/mL), p<0.001, patients with only leukocyturia 3.38
pg/mL (0 - 23.66 pg/mL) versus 1.12pg/mL (0 - 19.15
pg/mL) p= 0.05   patients with only hematuria).

Leukocyturia and hematuria were present in 23
patients (47%) from the IL-17 positive group (49
patients) with positive value of serum IL-17; 10 (43.5%)
patients had just leukocyturia, 7 patients (30.4%) had
leukocyturia and hematuria, 4 (17.4%) patients had
leukocyturia and proteinuria, 2 patients (8.7%) had
leukocyturia, hematuria, proteinuria,  and 3 patients
had urinary infection. 

In the linear regression model, after adjusting for
age, gender and treatment there was an independent
association between serum IL-17 levels and leukocy-
turia presence (OR=2.06, 95% CI 1.22-2.89).

DISCUSSIONDISCUSSION

Several studies have shown a significant increase of
IL-17 in patients with SLE, a multi-organ chronic
immune disease. IL-17 is a cytokine with a powerful
pro-inflammatory activity and IL-17 producing T cells
are present in the kidneys of patients with lupus 
nephritis (LN)  (11, 12). 

Different authors reported in their studies 
significantly higher levels of serum IL-17 in patients with
SLE than in controls (11 ). 

In our study conducted on 87 patients with SLE it
was observed that 49 patients presented positive 
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Table 1. Baseline characteristics of the SLE patients

Characteristic

Female gender, no (%) 76 (87.6%)
Age, years 45 (20-78)
Renal impairment, no(%) 16 (18.4%)
Cutaneous impairment 26 (29.9%)
Articular impairment 29 (33.3%)
Serositis 3 (3.4%)
Neurological impairment 6 (69%)
Hematological impairment 33 (37.9%)
Leukocyturia 23 (27.4%)
Hematuria 11 (12.6%)
ESR (mm/h) 19 (2-95)
CRP (mg/dL) 2.36 (0-35.42)
DNA ds antibodies (UI/L) 70.7 (5.6-1615)
Urea (mg/dL) 34 (18.7-115)
Creatinine (mg/dL) 0.73 (0.42-3.89)
Proteinuria/24h (mg/L), med(min;max) 79.5 (0.0;4900.0)
SLEDAI, med(min;max) 6 (0.0;48.0)
SLEDAI without complement 6 (0-46)
Hemoglobin (g/dL), med(min;max) 12.6 (6.8;16.6)



values of IL-17 concentrations while 38 patients had no
detectable serum level of IL-17. Likewise, we found a
correlation between IL-17 and SLE disease activity
assessed by SLEDAI without anti-DNA antibodies and a
trend for correlation with SLE disease activity assessed
by SLEDAI. Conversely, other studies showed no corre-
lations in any patient subset (11, 12, 13). 

In this study we could not find any correlation
between IL-17 and renal impairment at the time of
recruitment or in the clinical history of these patients,
and also with anti-dsDNA antibodies, ESR and CRP. We
mention that at baseline, 16 patients had renal involve-
ment and 37 had renal impairment in their history and
they received corticosteroids or immunosuppressant
therapy. There was no association between IL-17 and
type of treatment or treatment duration. Previously, it
was reported that IL-17-producing cells are present in
the inflamed kidney tissues of the patients with lupus
nephritis (7). 

The reasons for these discrepancies are unknown;
uncontrolled factors such as corticosteroids or
immunosuppressant therapy may influence serum
cytokine levels. Likewise, serum IL-17 levels may not be
an accurate reflection of total IL-17 production. IL-17
may be localized in inflamed tissue in some cases, such
as renal tissue, so the serum IL-17 levels may not be a
faithful reflection of its endogenous production. 

Various studies found that serum IL-17 expression
level was associated with the severity of lupus nephri-
tis, which evaluated IL-17 presence by histopathologic
analysis of the kidney sections and urine protein levels
(14, 15).

Xing et al., however, argued that the serum expres-
sion of IL-17 levels in LN patients exhibited a significant
increase compared to patients without nephritis and
healthy controls (16).

In our study we found 23 patients with an interesting
correlation between IL-17 and leukocyturia and 
hematuria without proteinuria. This correlation may be
the result of mild or moderate renal impairment that
associated just active urinary sediment (leukocyturia
and hematuria). 

The mechanism of renal impairment is determined
by immune inflammation expressed in mesangial, focal
or diffuse proliferative glomerulonephritis. The renal
disease in patients with silent lupus nephritis often
remains clinically silent and is associated with a benign
renal outcome. Renal histopathology by renal biopsy
could help support this hypothesis.

CONCLUSIONCONCLUSION

In this study, a positive correlation has been
observed between serum IL-17 and the SLE disease
activity as assessed by the SLEDAI score computed
without anti-DNA antibodies.  Also, the IL-17 levels was
strongly associated with the presence of leukocyturia
and hematuria, even in patients with no clinical 
evidence of renal disease. These patients might have
silent lupus nephritis that is associated with a benign
renal outcome.
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