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Abstract

Interleukin-18 (1L-18) is a vital cytokine, which mediated organ failure and elevated in autoimmune
disorders as Systemic Lupus Erythematosus. This study investigated the importance role of IL-18 as a
diagnostic marker for disease activity of systemic lupus erythematosus (SLE) and development of lu-
pus nephritis (LN). This cross-sectional study was carried out on 41 SLE patients with LN, 31 lupus
non-nephritis patients and 20 healthy controls. The IL-18 serum levels were measured by 1L-18 ELISA
kit, to evaluate the activity of Systemic Lupus Erythematosus Disease Activity Index (SLEDALI) score.
The results showed significant increase in serum IL-18 level in patients with LN (174.09+33.19) than
both lupus non nephritis patients (9139.45+64.39) and healthy control (46.06+16.42), with significant

correlation between 1L-18 level and SLEDA.
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Introduction
Autoimmune diseases as systemic lupus
erythematosus (SLE) distinguish by autoan-
tibodies generation, polyclonal T activation
and B-lymphocytes and formation of im-
mune complexes causing tissue and organ
damage (Kaplanski, 2018). The common
complication of SLE is Lupus nephritis (LN)
which impacts numerous of patients. Up to
half of SLE patients develop LN so renal
failure is a risk factor for death during the
disease course (Park et al, 2007; Dinarello,
2007). Kidney damage of LN induced fun-
damentally by unusual generation of cyto-
kines and chemokines (Liu et al, 2012).
Deposition of cytokine in kidney mediates
inflammation by stimulation number of in-
flammatory reactions causing tissue hurt by
the immune complexes (Tucci et al, 2008;
Avihingsanon and Hirankarn, 2010). IL-18
is a proinflammatory cytokine isolated in
1995 as a co-factor that triggers production
of Thl cells to gamma interferon (INF-y)
(Harrison et al, 2015). The 1L-18 secreted by
macrophages Kupffer cells, keratinocytes
and other antigen-presenting cells mediated
ischemic injury in kidney, brain, heart nerv-
ous system, serous membranes and/or othe-
rs (Fessler and Boumpas, 1995). The IL-18
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associated with numerous inflammatory dis-
eases including infections, autoimmune dis-
eases, rheumatoid arthritis, cancer, metabol-
ic syndrome and atherosclerosis activates
natural killer cell and stimulates the produc-
tion of Th2 cytokines (Beker et al, 2018).
IL-18 expression in glomerular intercalated
cells of late distal convoluted tubule, con-
necting tubule, & collecting duct causing LN
(Chen et al, 2009; Boraschi and Dinarello,
2006).
Patients and Methods

Seventy two patients affected with SLE, as
diagnosed according to the 1982 American
College of Rheumatology (ACR) revised
classification criteria for SLE, modified in
1997 were consecutively recruited from in
and outpatient clinic of Rheumatology and
Rehabilitation Department, Zagazig Univer-
sity Hospitals, in this cross sectional study
from May 2017 to February 2018. The Re-
gional Ethics Committee of Zagazig Univer-
sity Hospitals approved the study and writ-
ten informed consent was individually ob-
tained. Those with age belowl8, diabetes
mellitus, uncontrolled hypertension, overlap
syndrome, malignancy, or chronic infections
were excluded.

The study reviewed these patients’ medical



records (socio-demographic, age, sex, marit-
al status, residency, occupation, educatio-
nal level, socioeconomic status), the past
medical history with disease duration, and
comorbidities were recorded. Disease activi-
ty was performed by rheumatologist using
the SLE Disease Activity Index (SLEDAI)
(Bombardier et al, 1992).

Blood and urine samples were collected.
Serum was isolated and stored at -80°C for
the biochemical analysis: full blood picture
(CBC), ESR, CRP, serum creatinine, ALT,
AST, C3, C4, ANA, and anti-dsDNA and
complete urine analysis and estimation of
24hrs urinary protein were done. The serum
IL-18 was measured by Bioneovan Human
IL-18 ELISA kit (No. 18, Keyuan Road,
DaXing Industry Zone, Beijing, China). Ac-
cording to the renal involvement; the SLE
patients were divided into two groups: GI:
31 SLE patients with no renal involvement
(lupus non-nephritis), and GII: 41 SLE pa-
tients with renal involvement (lupus nephri-
tis) LN. Lupus nephritis patients were de-

fined by the persistent proteinuria > 0.5g/
24h, hematuria and cellular casts (Lit et al,
2006). GllI: 20 ages and sex matched appar-
ently the healthy persons who served as con-
trol group.

Statistical analysis: Data were analyzed by
SPSS 14.0 version using one way analysis of
variance (ANOVA) according to Levesque
(2007). Numerical data were expressed as
meanxSD, P values < 0.05 were considered
significant. Pearson correlation co-efficiency
test was used to test association between
variables. P was significant if <0.05 at con-
fidence interval of 95%.

Results

The SLE patients without LN ages ranged
from (19-49) years with a mean of 26.93+
7.28. The SLE patients with LN ages ranged
from (20-49) years with a mean of 27.09+
7.76. The control group ages ranged from
(20-50) years with a mean of 26.14+5.85
years. There was no significant difference
between groups in age or sex (Tab. 1).

Table 1: Demographic and clinical data of patients group.

Variable SLE Patients without LN SLE Patients with LN P
Age (yrs) mean + SD 26.93 +.28 27.09+7.76 0.21
Female (n %) 28 (90.32 %) 38 (92.68%) 0.20
Duration of disease, y (mean+ SD) 4.67+1.18 3.75+ 1.28 0.24
Fatigue (n %) 11(35.48%) 14(34.14 %) 0.22
Arthralgia (n %) 8(25.80 %) 14(34.14%) 0.26
Myalgia (n %) 4(12.90 %) 4(9.75 %) 0.23
Photo sensitivity (n %) 8(25.80 %) 9(21.95%) 0.21
Discoid rash (n %) 3(9.67 %) 3(7.31%) 0.28
Raynaud's ph. (n %) 7(22.58 %) 12(29.26%) 0.25
Neuropsychiatric manifestations 14(45.16%) 16(39.02%) 0.10
Arthritis (n %) 23(74.19%) 22(53.65%) 0.12
Myositis (n %) 0(0 %) 0(0%)

Malar Rash (n %) 31(100 %) 41(100%) 0.001**
Alopecia (n %) 28(90.32 %) 21(51.21%) 0.16
Mucous membrane (ulcers) (n %) 10(32.25%) 12(29.26%) 0.24
Pleurisy (n %) 7(22.58%) 5(12.19%) 0.27
Pericarditis (n %) 3(9.67%) 3(7.31%) 0.39
SLEDAI score (mean + SD) 13.02+6.21 14.79+6.78 0.05*
Mild activity 1-5 (n %) 11(35.48%) 14(34.14%) 0.22
Moderate activity 6-10 (n %) 8(25.80%) 10(24.39%) 0.24
High activity 11-19 (n %) 2(6.45%) 5(12.19%) 0.38
Very high activity > 20 (n %) 9(29.03%) 11(26.82%) 0.41

**P<0.001 highly significant.

The most predominant clinical variable
was malar rash followed by alopecia then

146

arthritis while the least ones were the peri-
carditis and vasculitis followed by purpura.



None of the patient had organic brain syn-
drome, visual disturbance, cerebrovascular
accident, myositis or cranial nerve affection.

SLEDAI of the SLE patients ranged from
0 to 31 for SLE patients without LN and 0 to

39 for LN patients. The frequencies of mild,
moderate, high, very high activity were cat-
egories, while the inactive category was de-
tected in the SLE patients. The majority had
mild disease activity (Tab. 1).

Table 2: Laboratory investigation of groups.

. SLE Patients without | SLE Patients with
Variable LN LN P value
Leucopenia<3000/mm® (N%) 10(3.22%) 8(19.51%) 0.31
Thrombocytopenia<100000/mm® (N %) | 6(19.35%) 7(17.07%) 0.48
ESR level mm/hr (1* hour (M£SD) 41.36+23.18 43.40+19.91 0.56
CRP level (M+SD) 9.56x17.70 9.99+14.93 0.46
Albumin(g/dl) (M£SD) 3.30+0.53 3.32+0.49 0.62
ALT (W/L) (M+SD) 24.78+7.96 25.13+6.74 0.52
AST (/L) (M£SD) 31.47+13.40 32.35+11.36 0.56
Blood Urea (mg/dl) (M£SD) 18.06+7.03 19.50+9.32 0.23
Serum creatinine (mg/dl) (M+SD) 1.26+0.86 1.35+0.92 0.001**
Creatinine clearance (ml/min.) (M£SD) 106.52 + 46.15 110.22+34.7 0.0001**
Pyuria: (>5WBCs/HPF) (N%) 13(41.93%) 30(73.17%) 0.21
Hematuria: (>5RBCs/HPF) (N%) 12(38.70%) 17(71.46%) 0.14
Casts (N%) 8(25.80%) 14(34.14%) 0.11
Proteinuria: >500mg /24hrs urine. (N%) | 16(51.61%) 22(53.65%) 0.001%*
(M£SD) (575.5+4.73) (819.67+5.95) '
ANA(MzSD) 57.72+14.27 62.72+29.39 0.16
Anti-dsDNA(MzSD) 36.30+13.74 47.25+£12.62 0.14
C3 level (M£SD) 67.57+34.06 55.84+20.59 0.12
C4 level(M+ SD) 21.03+5.93 19.19+3.43 0.13
IL-18(M+SD) 139.45+ 64.39 174.09+ 33.19 0.0001**

**p<0.001=highly significant, Erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), Alanine
aminotransferase (ALT), Aspartate aminotransferase (AST).

Abnormalities in the blood picture were
evident with leucopenia < 3000/mm?® found
in (3.22%) SLE patients without LN and
(19.51%) in SLE patients with LN, throm-
bocytopenia < 100,000/mm?® (19.35%) was
found in the SLE patients without LN and
(17.07%) in the SLE patients with LN.

The kidney functions and urine analysis
abnormalities where the most predominant
result, was proteinuria (> 500mg/day) found
in (51.61%) SLE patients without LN,
(53.65%) SLE patients with LN then pyuria
in (41.93%) SLE patients without LN,
(73.17%) SLE patients with LN; hematuria
in (38.7%) patients, (41.46%) LN patients
but casts was found only in (25.8%) SLE
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patients without LN, but (34.14%) were in
SLE patients with LN. ANA was positive in
all patients, while anti-dsDNA was (64.51%)
positive in SLE patients without LN, and
(65.85%) in SLE patients with LN. Low C3
level was (45.16%) in SLE patients without
LN and (48.78%) SLE patients with LN,
while low C4 level was found in (25.80%)
SLE in (56.09%) LN patients.

The serum level of 1L-18 was significantly
higher in patients with LN than in SLE ones
without LN where it was found (139.45+
64.39) in SLE patients without LN, (174.09+
33.19)ng/dl in SLE patients with LN and
from (46.06£16.42)ng/dl in control group
(Tab. 2).



Table 3: Correlation between serum IL-18 levels and other parameters.

Variable Pearson-Correlation R | Sig.(2taild) P value
Age 0.28 0.08
Duration of disease 0.02 0.90
Fatigue 0.09 0.93
Arthralgia 0.10 0.28
Myalgia 0.39 0.56
Photo sensitivity 0.11 0.14
Discoid rash 0.14 0.67
Purpura 0.04 0.81
Raynaud's ph. 0.12 0.47
DVT 0.04 0.15
Vasculitis 0.26* 0.02*
Arthritis 0.34** 0.04*
Myositis 0.14 0.14
Malar Rash 0.45 0.67
Alopecia 0.15 0.88
Mucous membrane 0.05 0.31
Pleurisy 0.07 0.49
Pericarditis 0.14 0.11
Fever 0.02 0.14
Neuropsychiatric manifestation 0.33** 0.05*
SLEDAI score 0.42** 0.0001**
Leucopenia 0.29* 0.05*
Thrombocytopenia -0.31* 0.002**
ESR 0.32 0.001**
CRP 0.24 0.003**
Albumin -0.21* 0.36
ALT 0.18 0.06
AST 0.19 0.10
Urea 0.14 0.17
creatinine 0.32** 0.002**
Creatinine clearance 0.37** 0.000**
Proteinuria 0.42** 0.000**
ANA 0.60** 0.000**
Anti-dsDNA 0.50** 0.000**
C3 -0.42** 0.000**
C4 -0.40** 0.000**

**Correlation significant at 0.01 level (2-tailed), * Correlation significant at 0.05 level (2-tailed).

Serum IL-18 titers were very high in pa-
tients with (182.91+11.46, 143.21+10.06pg/
ml) followed by high (174.75+1.96, 139.68+
2.66pg/ ml), moderate (173.34+3.26, 137.72

+2.31pg/ml), and least ones were for mild
activity (170.74+2.06, 133.41+2.39pg/ml)
for LN patients and SLE patients without
LN respectively (Tab. 3).

Table 4: Comparison between IL-18 levels in different classes of SLEDAI score.

Variable Mild Moderate High Very High p
Group I(1L-18) 133.41+2.39 | 137.72+2.31 | 139.68+2.66 143.21+10.06 0.02*
Group I1(1L-18) 170.74+2.06 173.34+3.26 174.75+1.96 182.91+11.46 0.001**

**p<0.001 highly significant.

Significant correlation was between ser-
um IL-18 level and arthritis, psychosis and
vasculitis without significant correlation
with other clinical variables. A positive sig-
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nificant correlation was between IL-18 and
total SLEDAI score, serum creatinine, 24h
urinary protein, anti-dsDNA abs titer in all
patients. A negative significant correlation



was between IL-18 and C3 & C4, without
significant correlation between serum IL-18
and ESR (Tab. 4).

Discussion

The present study showed a significance
increase in the mean serum IL-18 level of
patients with LN than in the SLE patients
without LN (139.45+64.39 versus 174.09+
33.19), P <0.001)ng/dl, SLE and LN patients
showed significance increase in the mean
serum IL-18 level as compared to healthy
control (46.06+£16.42, P <0.001) ng/dl. The
great challenge in diagnosis and monitoring
of SLE return to the pathogenic complica-
tion and variable clinical symptoms as the
skin, renal, central nervous system, glomeru-
lonephritis, dermatitis, seizures vasculitis &
thrombosis were reported (Sui et al, 2013),
as well as evidence improves the pathogenic
role of cytokines in influences the clinical
manifestations in SLE (Yap and Lai, 2010).
Also, there was elevation of proinflammato-
ry cytokines of Thl, Th2 (IL-12, IL-17, IL-
18, IL-4) in the SLE patients (Wong et al,
2002).

The present results complied with the sim-
ilar previous studies (Shimizu et al, 2012;
Mohsen et al, 2013; Chu et al, 2015; Italiani
et al, 2018); who found the potent role of
IL-18 in pathogenesis of SLE, this result
which was supported by the suitable role of
the IL-18 in the pathogenesis of SLE partic-
ular in LN.

In the present study, no significance diff-
erence was between IL-18 level and age or
sex, which agreed with Mikita et al. (2011)
and Jafari-Nakhjavani et al. (2016).

The present study showed significance re-
lation and correlation between the IL-18
level and (SLEDAI) score (P=0.05), im-
proved by more evidence that the biomarker
levels of T cell activation increased with the
disease severity (Medrano et al, 2018).

In the present study, examination of the
relationship between serum IL-18 level and
SLEDAI score in patients with LN revealed
positive and critical correlation observed
between IL-18 and SLEDAI (r =0.42, P
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=0.0001). The same result was affirmed by
previous studies (Italiani et al, 2018; Lv et
al, 2018; Weiss et al, 2018).

By increasing the SLE disease activity and
its complications especially LN, the mean
level of IL-18 increase. It is noticed that the
mean IL-18 level IL-18 level in active SLE
patients was significant increase than the
mild SLE ones (133.41+2.39 versus 139.68+
2.66), with P <0.02)ng/dl and (170.74+2.06
versus 182.91+11.46), with P <0.001) ng/dl
for LN patients.

This advance showed that the IL-18 play an
inflammatory role in glomerulonephritis of
the LN patients. This result was in concord-
ance and in agreement with another study
which demonstrated significant correlation
between the plasma IL18 concentration and
SLEDAI score in both SLE and LN patients
(Chan et al, 2006; Avihingsanon and Hir-
ankarn, 2010; Liu et al, 2012). The IL-18
was found to be correlated with disease ac-
tivity and kidney damage in both human and
animal model as previously recorded by
(Weiss et al, 2018).

The present study of relationship between
IL-18 level and organs involvement as kid-
neys, CNS and hematologic disorders, the
most predominant clinical variable was ma-
lar rash 100% followed by alopecia 90.32%
then arthritis 74.19% while least frequent
ones were pericarditis and vasculitis foll-
owed by purpura was found.

The present results revealed a significant
correlation of the mean IL-18 level in pa-
tients with (CNS involvement, leukocytope-
nia, thrombocytopenia, vasculitis, arthritis)
(r =0.33 p= 0.05, r =0.29 p=0.05, r =-0.31
p=0.002, r =-0.26 p=0.02, r =0.34p=0.04)
respectively was significantly higher in the
LN patients than SLE, LN patients and
healthy control but, without significant relat-
ion between IL-18 level and organs invol-
vement other than the kidney in the SLE pa-
tients.

Similarly, the IL-18 level increased in the
presence of kidney involvement while other
organs involvement did not influence a sig-



nificant action on IL-18 level (Maczynska et
al, 2006). Moreover, there was higher I1L-18
level in patients with renal involvement
(Calvani et al, 2004; Tucci et al, 2008;
Andoh et al, 2008). Another study indicated
significant correlation between IL-18 level
and severity of kidney involvement in SLE
patients (Tucci et al, 2008).

In the present study, there was a signifi-
cant correlation between IL-18 level and an-
ti-dsDNA in all SLE, LN patients, and mean
IL-18 level in negative anti-ds DNA pa-
tient’s significantly less than positive anti-ds
DNA ones. This result agreed with Hu et al.
(20100 and Wu et al. (2016).

Furthermore, in the present study, there
was significance negative correlation be-
tween 1L-18 level and serum C3, C4 levels
but without significant correlation with ESR.
Similarly, serum IL-18 significantly corre-
lated with anti-ds-DNA during active stage
in SLE patients, while no significance corre-
lated with other laboratory parameters as
ESR, C3 and C4 (Panafidina et al, 2008;
Novick et al, 2010).

In the present study, serum creatinine and
24h urinary protein significantly correlated
with IL-18 level in LN patients. This result
proved that level of IL- 18 can reflect the
disease activity of LN which supports the
other kidney function investigations. The
present results agreed with other authors
who reported significance correlation be-
tween serum creatinine, 24h urinary protein
and IL-18 level in SLE patients (Tektonidou
et al, 2016; Yung and Chan, 2017; Mcllroy
et al, 2018).

In the present study, the prevalence of Thl
cytokines in the kidney and diffuse prolif-
erative LN encourage kidney injury in SLE
patients, which agreed with Kessel et al.
(2017). Up-regulation of IL-18 expressing
proteinuria led to nephritis irritation (Wu et
al, 2016). Generally speaking, the present
results proved that the suitability of IL-18 as
a very important parameter who play crucial
role in the developing SLE and its complica-
tions especially LN.
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Conclusions

The patients with SLE are subjected to
myriad symptoms, complaints, and inflamm-
atory involvement that can affect the virtual-
ly every organ. The commonest pattern is a
mixture of constitutional complaints with the
skin, musculoskeletal, mild haematologic,
and serologic involvement.

The IL-18 proved to have an imperative
part in the development and activation of the
inflammation in SLE and LN by biological
and molecular change, which advance to cel-
lular damage. The serum IL-18 levels can
utilized as valuable bio-dia-gnostic marker
for observing early kidney damage appear-
ance and foreseeing its recuperation in SLE
and lupus nephritis.
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