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ORIGINAL ARTICLE

Study of Interleukin-17 as an Add-on Biomarker for
Evaluation of Lupus Nephritis Activity

Abdel Wahab Mohammed Lotfy a, Ibrahim Mohamed Rageh b, Farag Khalil Farag a,
Mahmoud Mostafa Kamel a,*

a Department of Internal Medicine, Faculty of Medicine for Boys, Al-Azhar University, Egypt
b Department of Clinical Pathology, Faculty of Medicine, Benha University, Kalubia, Egypt

Abstract

Background: The T helper 17 (Th17)/interleukin-17 (IL-17) axis is characterized primarily by its effector and proin-
flammatory properties. Present serologic and urine indicators are not linked well with nephritic activity in systemic
lupus erythematosus (SLE), despite the great efficacy of biomarkers for the diagnosis of SLE.
Aim and objectives: We plan to study the role of adding IL-17 to C3 and C4 as a complementary indicator of lupus

nephritis (LN) activity.
Patients and methods: This cross-sectional observational research, includes 60 patients selected from attendee of

immunology and allergy center, AL-Azhar University.
Results: There was a statistically significant variance among our research populations regarding contrast amongst

erythrocyte sedimentation rate (ESR) 1st H and C-reactive protein (CRP), C3 and C4, Contrast amongst the three
examined groups regarding to anti-DNA and antinuclear antibodies (ANA) and contrast among the three examined
groups regarding to IL-17 (ng/l). There was a statistically substantial negative association amongst IL-17, C3 and C4 with
P value of 0.001, and less than 0.001 in all participants, statistically significant negative correlation with C4 in SLE cases
with active renal disease and statistically significant negative association between IL-17 and C3 in SLE cases without
active renal disease.
Conclusion: Not all cases of LN have consumed complement C3 and C4. Some cases have normal C3 and C4, serum IL-

17 can be utilized as an adjunctive marker for LN activity in addition to complement C3 and C4 and substantial asso-
ciation of serum IL-17 with SLE when compared with markers of SLE activity like anti-dsDNA antibodies and urinary A/
C ratio.

Keywords: Biomarker, Interleukin-17, Lupus nephritis activity

1. Introduction

C linical exacerbations and remissions define
systemic lupus erythematosus (SLE), a chronic

autoimmune illness that may impact any organ
system at any time. The pathophysiology of SLE is
unclear and complicated, as it involves several
subsets of the immune system.1

The serum levels of interleukin-17 (IL-17) and IL-
23 were higher in both active and inactive SLE cases,
but IL-22 levels were lower in those with active
lupus. However, lupus nephritis (LN) was not

associated with either IL-6 or IL-10 levels. Elevated
levels of IL-6 and tumor necrosis factor alpha (TNF-
a) were both associated with disease activity in their
own investigations.2

The chance of getting SLE is greatly increased in
those with a family history of complement C4
insufficiency, but C3 deficiency is relatively infre-
quently linked to SLE-like disease. It is hypothesized
that in lupus, there is a failure in the clearance of
immunological complexes and/or apoptotic debris,
both of which are aided in large part by comple-
ments. By facilitating the negative selection of self-
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reactive B cells, the innate immune system, which
includes complement, protects against lupus.3

These Th17 cells release a pleiotropic proin-
flammatory cytokine known as IL-17. Increased
production of IL-1, IL-6, TNF-a, and chemokines is
the result of this compound's ability to induce the
differentiation of epithelial, endothelial, and fibro-
blastic cells. Although IL-17 performs a crucial
function in the immune response against germs
and fungi, it has also been linked to the develop-
ment of a number of inflammatory and autoim-
mune illnesses, for example, psoriasis, RA, IBD,
SSc, and SLE. The conditions under which it is
made have a substantial impact on its final
characteristics.4

The main aim of the study was as complement C3
and C4 are not constantly in linear correlation with
LN activity, we plan to study the role of adding IL-17
to C3 and C4 as a complementary indicator of LN
activity.

2. Patients and methods

The present research was designed as a compar-
ative cross-sectional research was conducted at
Center of Allergy & Immunology, Faculty of Medi-
cine, Al-Azhar University. The research included 60
patients; all participants were separated into two
subgroups. Group A (case group): 40 cases diag-
nosed with SLE and group (B) (control group): 20
healthy age-matched patients. The research proto-
col has been approved by the local ethics committee,
and all participants have given their written
informed permission.
Inclusion criteria: cases must be at least 18 years

old and have SLE confirmed by autoantibody testing
(antinuclear antibody titers 31 : 80, anti-double-
stranded DNA antibodies, or both) according to the
American College of Rheumatology categorization
criteria for SLE as per Shiboski et al.5

Exclusion criteria: cases with other autoimmune
or rheumatic disorders, patients with renal diseases
besides LN, patients with infections or other
comorbidities, and malignant tumors.
Sample size: Epi Info STATCALC was used to

determine the sample size of this investigation, with
the use of the following assumptions drawn from
the work by Galil et al.6 The odds ratio was deter-
mined to be 1.115 at a 95 % two-sided confidence
level, with an 80 % power and 5 % error. From the
Epi- Info output, the maximum possible sample size
was drawn to be 49. As a result, the number of pa-
tients was doubled to 60 in order to account
for potential dropouts throughout the follow-up
phase.

2.1. Methods

All participants divided into two subgroups:
group A (case group): 40 patients diagnosed with
SLE and group (B) (control group): 20 healthy age-
matched patients.
All patients were subjected to: every patient gives

their permission after being fully informed, full
documentation of the past, extensive medical
checkup (general examination and systemic exami-
nation; musculoskeletal and renal), disease activity
assessment, laboratory evaluation, and serum cyto-
kines estimation.
Patients with SLE were split into two groups: 20

cases with newly diagnosed active LN (group A1)
and 20 cases with SLE without renal disease (group
A2) (inactive group) were studied.
Serum cytokines estimation: estimated IL-17

blood concentrations at baseline were performed on
all study populations (healthy controls, active, and
inactive patient groups). Using a commercially
available human development kit, they used sand-
wich enzyme-linked immunosorbent assay to get a
quantitative determination. The test was conducted
in agreement with the manufacturer's guidelines
indicated in the brochure provided. At the time of
the patient's clinical evaluation and evaluation of
SLE disease activity, blood was drawn to measure
serum levels of cytokines and to conduct additional
laboratory tests.

2.2. Statistical analysis of the data

Data analysis was carried out utilizing IBM SPSS,
version 20.0 (IBM Corp., Armonk, New York, USA).
Quantitative and percentage descriptions were uti-
lized for qualitative data. Normality was determined
with the utilization of the ShapiroeWilk test. The
minimum and maximum values, as well as the
mean, SD, median, and interquartile range, were
utilized to characterize the quantitative data. The
acquired findings were deemed significant at the
5 % level.

3. Results

Table 1.
There was no statistically substantial variance was

found between SLE cases with active renal disease,
and SLE cases without renal disease as regards de-
mographic data except for residence being fre-
quency of urban residence more among inactive
renal disease with P value of 0.001 (Table 2).
There was statistically significant higher erythro-

cyte sedimentation rate (ESR) and C-reactive
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protein (CRP) among SLE patients compared to
control group with P value of 0.020, and less than
0.001, respectively (Table 3).
There was statistically substantial lower C3 and

C4 among SLE cases with nephritis and without

nephritis than control group with P value less than
0.001, with more consumption of C3 and C4 in cases
without nephritis (Table 4).
There was a statistically substantial positive anti-

nuclear antibodies (ANA) and anti-dsDNA among

Table 1. Contrast among the three examined groups according to demographic data.

Demographic data Group A1
(N ¼ 20) [n (%)]

Group A2
(N ¼ 20) [n (%)]

Group B
(N ¼ 20) [n (%)]

P

Sex
Male 5 (25.0) 4 (20.0) 8 (40.0) 0.344
Female 15 (75.0) 16 (80.0) 12 (60.0)

Age (years)
Minimumemaximum 20.0e59.0 16.0e43.0 21.0e60.0
Mean ± SD 33.70 ± 11.41 27.60 ± 9.20 35.75 ± 15.60 0.104
Median (IQR) 31.50 (25.0e41.0) 22.0 (20.0e36.50) 28.0 (25.0e56.50)

Residency
Rural 10 (50.0) 9 (45.0) 0 0.001*
Urban 10 (50.0) 11 (55.0) 20 (100.0)

F, F for one way analysis of variance test; IQR, interquartile range.
P: P value for comparing between the three studied groups.
Group A1: patients with recent onset active lupus nephritis (active group). Group A2: patients without renal disease (inactive group).
Group B: control group.
* Urban residence more among inactive renal disease with P value of 0.001.

Table 2. Contrast among the three examined groups regarding to ESR 1st H and CRP.

Group A1
(N ¼ 20)

Group A2
(N ¼ 20)

Group B
(N ¼ 20)

P

ESR 1st H
Minimumemaximum 29.0e133.0 10.0e120.0 1e20
Mean ± SD 84.70 ± 38.92 54.50 ± 34.54 10 ± 10 0.020a

Median (IQR) 77.50 (47.50e120.0) 52.50 (35.0e60.0)
CRP

Mean ± SD 32.30 ± 56.01 3.0e192.0
Minimumemaximum 3.0e57.0 12.35 ± 15.42 <0.001a

Median (IQR) 6.0 (4.50e11.0) 12.0 (7.0e19.0)
Sig. bet. Grps P1 ¼ 0.044a, P2 ¼ 0.02 6a,

P3 < 0.001a

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate.
P: P value for comparing between the three studied groups.
P1: P value for comparing between group A1 and group A2.
P2: P value for comparing between group A1 and group B.
P3: P value for comparing between group A2 and group B.
a Statistically significant at P value less than or equal to 0.05.

Table 3. Contrast amongst the three examined groups regarding to C3 and C4.

Group A1
(N ¼ 20)

Group A2
(N ¼ 20)

Group B
(N ¼ 20)

P

C3
Minimumemaximum 16.0e187.0 40.0e80.0 120.0e140.0
Mean ± SD 92.05 ± 47.20 58.40 ± 13.29 127.45 ± 5.74 <0.001*
Median (IQR) 97.0 (55.50e110.0) 57.50 (47.0e71.0) 127.5 (122.0e131.5)

Sig. bet. Grps P1 ¼ 0.022*, P2 < 0.001*,
P3 < 0.001*

C4
Minimumemaximum 5.0e33.0 3.0e25.0 26.0e45.0
Mean ± SD 18.65 ± 9.94 8.40 ± 4.62 33.65 ± 5.89 <0.001*
Median (IQR) 19.0 (10.0e27.50) 8.0 (6.0e9.0) 32.50 (28.50e38.50)

Sig. bet. Grps P1 ¼ 0.014*, P2 < 0.001*, P3 < 0.001*
* Urban residence more among inactive renal disease with P value of 0.001.
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SLE cases with active renal disease and SLE cases
without active renal disease compared to control
group with P value less than 0.001, respectively
(Table 5).
There was a statistically significant higher IL-17

among SLE cases with active renal disease contrasted
with SLE cases without active renal disease and
control group with P value less than 0.001 (Table 6).
There was a statistically substantial negative as-

sociation among IL-17, C3 and C4 with P value 0.001,
and less than 0.001 in all participants, statistically
significant negative correlation with C4 in SLE cases
with active renal disease with P value less than
0.024, and statistically significant negative correla-
tion between IL-17 and C3 in SLE cases without
active renal disease with P value 0.047 (Fig. 1).

4. Discussion

SLE is a complex autoimmune disease that can
manifest in a variety of ways. There is a 9 : 1 female
to male ratio, with the peak onset age occurring

Table 5. Contrast among the three examined groups regarding to interleukin-17 (ng/l).

IL-17 (ng/l) Group A1
(N ¼ 20)

Group A2
(N ¼ 20)

Group B
(N ¼ 20)

P

Minimumemaximum 66.0e991.0 23.0e693.0 19.0e151.0
Mean ± SD 443.60 ± 326.04 190.45 ± 185.88 68.65 ± 35.90 <0.001*
Median (IQR) 372.0 (117.5e723.5) 92.0 (70.0e274.0) 63.50 (38.50e94.50)
Sig. bet. Grps P1 ¼ 0.013*, P2 < 0.001*,

P3 ¼ 0.016*
* Urban residence more among inactive renal disease with P value of 0.001.

Table 4. Contrast among the three examined groups regarding to anti- DNA and ANA.

Group A1
(N ¼ 20) [n (%)]

Group A2
(N ¼ 20) [n (%)]

Group B
(N ¼ 20) [n (%)]

P

Anti-ds DNA
Negative 4 (20.0) 1 (5.0) 20 (100.0) <0.001*
Positive 16 (80.0) 19 (95.0) 0

ANA
Negative 0 2 (10.0) 20 (100.0) <0.001*
Positive 20 (100.0) 18 (90.0) 0

ANA, antinuclear antibodies.
* Urban residence more among inactive renal disease with P value of 0.001.

Table 6. Association among interleukin-17 (ng/l) and different parameters in each group.

IL-17 (ng/l)

Total patient (N ¼ 40) Group A1 (N ¼ 20) Group A2 (N ¼ 20)

rs P rs P rs P

CRP �0.134 0.410 �0.228 0.334 0.371 0.108
C3 0.515 0.001* 0.393 0.087 0.450 0.047*
C4 0.530 <0.001* 0.504 0.024* 0.356 0.123

rs: Spearman coefficient.
CRP, C-reactive protein.
* Urban residence more among inactive renal disease with P value of 0.001.

Fig. 1. ROC curve for different parameters to predict discriminate SLE
group (n ¼ 40) from control (n ¼ 20). SLE, systemic lupus
erythematosus.
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amongst the late teens and the early 40's in women.
Although there is a complicated genetic basis for
SLE and some environmental triggers, including
sun exposure and certain medications, no one cause
has been discovered.7

The main results were as follows.
As regard to comparison between the three

examined groups regarding to demographic data we
found that there was no statistically substantial
variance found amongst SLE cases with active renal
disease and SLE patients with inactive renal disease
as regards demographic data except for residence
being frequency of urban residence more among
inactive renal disease with P value of 0.001.
Our study was consistent with Hussain et al. who

intended to measure serum complement C3 and C4
concentrations in LN cases in order to determine if
these simple measurements would provide valuable
information to the clinician managing these cases.
As in LN cases, 14 (82.35 %) were women and 3
(17.64 %) were men. Mean age at study entry was
28,1 years (range: 11e60).8

In our study as regard to contrast amongst the
three examined groups regarding to C3 & C4 we
found that there was statistically significant lower
C3 and C4 among SLE cases with nephritis and
without nephritis than control group with P-
value<0.001, with more consumption of C3 & C4 in
cases without nephritis.
In SLE, there is often a decrease in the levels of

complement proteins C3 & C4 due to increased
consumption, autoantibody-mediated consumption,
impaired synthesis, and genetic factors. This can
lead to an increased susceptibility to infections,
particularly those caused by encapsulated bacteria,
and an increased risk of LN. In LN cases, the levels
of complement proteins C3 & C4 are often
decreased due to complement activation, autoanti-
bodies against complement proteins, and genetic
factors. This can lead to an elevated hazard of in-
fections and disease progression.9

In our study, SLE patients with active LN have
higher C3 & C4 contrasted with cases without renal
disease. Our explanation is that during active phase
of LN, it is possible that there may be some increase
in the levels of complement proteins C3 &C4, as
complement activation can occur in the kidneys in
response to immune-mediated inflammation. This
may cause a transient increase in the levels of
complement proteins.
Our study was in disagreement with Hussain

et al.8 who found that in LN, C3, and C4 are
generally associated. Both C3 and C4 levels were
reduced but C4 concentrations were more often and
greater depressiveness than C3 concentration.

Also, our study was consistent with Contreras
et al.10 who found that C3 levels were higher than
C4 levels.
In our study as regard to contrast among the three

examined groups regarding to IL-17 (ng/l) we found
that there was a statistically significant higher IL-17
among SLE cases with active renal disease con-
trasted with SLE cases without active renal disease
and control group with P value less than 0.001.
Our study was consistent with Wu et al.11 who

aimed to study ‘IL-1b and IL-6 are highly expressed
in RF þ IgE þ SLE subtype’ as there was a statisti-
cally substantial variance amongst the examined
groups as regards IL-17 (P ¼ 0.003).
Also, our study was consistent with Merrill et al.12

who aimed to study‘ the biomarkers of lupus dis-
ease study: a bold approach may mitigate interfer-
ence of background immunosuppressants in clinical
trials’ as there was a statistically substantial variance
among the examined groups regarding IL17RA
(P ¼ 0.01).
In our study as regard to correlation between IL-

17 (ng/l) and different parameters in each group we
found that there was a statistically substantial
negative association amongst IL-17, C3, and C4
with P value 0.001 and less than 0.001 in all par-
ticipants, statistically significant negative correla-
tion with C4 in SLE cases with active renal disease
with P value less than 0.001, and statistically sub-
stantial negative association among IL-17 and C3 in
SLE cases without active renal disease with P value
of 0.087.
The negative association amongst IL-17 and C3/

C4 levels in SLE cases with active renal disease may
be due to the activation of the complement system
by IL-17. IL-17 has been shown to activate the
complement system by stimulating the production
of complement including C3 and C4, making im-
mune complexes and their consumption in the
serum. This can lead to the formation of the mem-
brane attack complex, which can cause tissue dam-
age in the kidneys and other organs.13

As regard to contrast among the three examined
groups regarding to ESR 1st H and CRP we found
that there was a statistically significant higher ESR
and CRP among SLE cases with active renal disease
compared with SLE cases without active renal dis-
ease with P value of 0.020, and less than 0.001,
respectively. This difference could not be explained
easily, as any form of lupus activity (whatever renal
or nonrenal) is associated with high levels of ESR
and CRP. As patients with LN have many comor-
bidities other than renal affection including hyper-
tension and hyperlipidemia, this may explain the
significant increase in their CRP levels in our study,
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yet this finding may need further assessment and
research.
As regard to contrast among the three examined

groups regarding to anti-DNA and ANA we found
that there was a statistically substantial positive
ANA and anti-dsDNA among SLE cases with active
renal disease and SLE cases without active renal
disease compared with control group with ±<0.001.
Our study was consistent with Alba et al.14 who

aimed to study the ‘immunological and de-
mographic factors associated with the development
of LN’ as positive anti-dsDNA was 68.5 (72.1) and
negative was 41.5 (71.7).
Our study was in disagreement with Wolf et al.15

who aimed to study ‘development of biomarker
models to predict outcomes in LN’ as there was no
statistically substantial variance among the exam-
ined groups as regards anti-dsDNA (P ¼ 0.660). This
finding may need further assessment and research.

4.1. Conclusion

Not all cases of LN have consumed complement
C3 and C4, some cases have normal C3 and C4,
serum IL-17 can be used as an adjunctive marker for
LN activity in addition to complement C3 and C4
and significant association of serum IL-17 with SLE
when compared with markers of SLE activity like
anti-dsDNA antibodies and urinary A/C ratio.
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