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Article Info ABSTRACT

Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by
Received autoantibody's presencein the circulationandinvolvement of manysystems. The currentstudy
03/04/2023 aims to study the role of some immunological and non-immunological parameters in SLE
development and to illustrate the correlations between these parameters. The current study
Revised included 50 blood sa_lmples collected from SLE patientsand apparently healthy control. The
13/06/2023 methods of work included Complete Blood Count (CBC) analysis to assess blood
components, you meanto analyse Hb, WBC, ESR, ELISA technique to measure serum levels
of TLR-7, IL-17, and TNF-y, antinuclear antibody test (ANA) and double-strand DNA
Accepted antibody (anti ds DNA). The study results showed a significant increase in serum levels of
08/07/2023 each WBC (p< 0.005), ESR (p< 0.001), IL17(p<0.004), TLR7(p< 0.005), IFN-y (p< 0.001),
ANA (p<0.001), and anti dsDNA (p<0.001) in SLE patients compared to apparently healthy
Published control but the Hb is decreasing level was low in the SLE patients compared with control. In
30/12/2023 conclusion, the low hemoglobin, WBC, and ESR are non-specific parameters associated with
SLE pathogenesis. ANA, Anti-ds-DNA as excellent biomarkers for the diagnosis of SLE
and serum level of TLR-7, TNF-y, and IL-17 were evaluated in SLE patients compared to

healthy people and they may be suggested as a prognostic tool in SLE patients.

Keywords: ANA, anti-dsDNA, autoimmune disease, IFN-y, IL17, Systemic lupus
erythematosus, TLR7.
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INTRODUCTION due to auto-antibodies. The pathway of
Systemic lupus erythematosus (SLE) is an ~ immunopathology  involved in  SLE
autoimmune characterized by the involvement ~ development is not understood despite many
of many systems in the body by inflammation theories are suggested by the researchers. For

29

@ @ @ Copyright © 2023 Al-Mustansiriyah Journal of Science. This work is licensed under a Creative Commons Attribution ‘\iSI
Noncommercial 4.0 International License. A.,...m Lo



mailto:asmasabah659@gmail.com

Jassim et al.

Role of some Immunological and non-lmmunological Parameters in Prognosis and diagnosis of Systemic lupus erythematosus in Iragi women patients

2023

thisreason, SLE diagnosis is difficultto do even
after the advanced methodology involved in the
diagnosis of this autoimmune disease [1]. The
current study was designed to evaluate some
immune markers (Toll-like receptor-7(TLR-7),
Interleukin-17(IL-17), and Interferon-y (TNF-
v)) and their Correlation to SLE disease Innate
and adaptive immunity are both involved in the
pathogenesis of the disease. Toll-like receptor
(TLR) is one of the mechanisms of innate
immunity of SLE. TLR is activated by nucleic
acids (RNA and DNA) released from dead cells,
especially TLRs that are found on the cell's
membrane. The TLR activation by the nucleic
acids leads to the activation of pro-inflammatory
cytokines activating transcriptional factor (like
nuclear factor kappa beta, NF-Kb) leading to
cytokine production and release. The activation
of endosomal TLRs (TLR-7 and TLR-9) are due
to binding the TLRs with de-methylated DNA
and RNA leading to DNA and RNA-specific
autoantibodies in SLE patients [2][3]. Cytokines
are soluble factors which are mostly generated
by immune cellsand in turn play crucial roles in
the differentiation, maturation, and activation of
various immune cells. These cytokines may
exert either proinflammatory or anti-
inflammatory effects. The abnormal release or
functions of diverse cytokines may reflect the
imbalance among different immune cell subsets,
such as Thl1/Th2 and Th17/Treg, thus
contributing greatly to SLE pathogenesis [4].
Interleukin-17 is another cytokine that has a role
in the pathogenesis of SLE as this type of
cytokine works to protect the host as a pro-
inflammatory  cytokine.  However, this
interleukin is associated with undesired
consequences as it has a role in the progression
of autoimmune diseases and cancer [5]. The
targeting of IL-17 can be a treatment strategy to
treat SLE inclinical trials [6]. The inflammatory
cytokines release is due to the stimulation of
some TLRs (TLR7) for a long time which leads
to the production of IL-17 from T cells [7]. The
role of some immunological and non-
immunological parameterslike Hb, ERS, WBC,
TLR7, IL17, IFN-gamma, ANA, and dsDNA in
SLE development and diagnosis is the aim of
this study.
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MATERIALS AND METHODS

Subject and Blood Samples Collection

This study included 50 SLE female patients and
50 healthy females, their ages ranged between
16 to 50 years, which collected from Medical
City (Consultant of Arthritis, Consultant of
Dermatology, Lobby of Hematology and
Arthritis)/ Baghdad Teaching Hospital. The
blood samples were collected during the period
from August 26 to October 20, 2022. The SLE
patients were diagnosed by the consultant and
the immunology unit in the above-mentioned
hospital according to the protocols followed by
them. The data related to age, duration of illness
treatment, and history of other diseases were
recorded in addition to the fact that the diagnosis
was made by clinical examination (the
consultant physicians). The study was
performed according to the Helsinki Declaration
of ethical principles for medical research
involving human subjects.

Hematological and Serological Analysis

The collected blood samples of patients and
controls were distributed into two portions, 2 mi
in an ethylene diamine tetra-aceticacid (EDTA)
tube which was used to measure total Hb,
erythrocyte sedimentation rate (ESR) using the
Westergren method, and cell blood count (CBC)
using Automated CBC analyzer. Three milliners
of the collected blood samples were placed in a
gel tube and the serum was separated using a
centrifuge (3000 rpm for 10 min), and then the
serum was distributed into 0.5 ml Eppendorf
tubes that were immediately frozen at -20° C
until the evaluation of other understudying
parameters which included antinuclear antibody
test (ANA) and double-strand DNA antibody
(dsDNA). The diagnostic criteria involved the
assessment of total erythrocyte sedimentation
rate (ESR), WBC count, antinuclear antibody
test (ANA), and dsDNA. As well as, the primary
diagnosis was made by the specialist doctor in
the hospital through the patient's initial
symptoms and signs in addition to the above-
mentioned laboratory analyses.

Serum Cytokines Determination

The cytokines were measured using Enzyme-
linked Immunosorbent Assay kits. Interferon-
gamma (Sandwich Human IFN-y ELISA Kit),
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IL-17A (PicoKine™ ELISA), and TLR7 the
three cytokines Kkites were adapted from
MyBioSource, Inc California, San Diego
(USA). ELISA was performed according to the
manufacturer's instructions.

Statistical analysis

Statistical Package for Social Science (SPSS)
was used to elucidate the differences in
parameters using IBM SPSS Statistics 26.0.
(Armonk, NY: IBM Corp). Normality test was
used to estimate the normal and non-normal
distribution of data, Analysis of Variance
(ANOVA) (parametric test for normally
distributed data), Mann-Whitney (non-
parametric test for abnormally distributed data),
and chi-square test was used to compare
between studied groups. To evaluate the
discrimination value of the study parameters for
SLE and normal subjects, we evaluated the area
under the curve (AUC) using the receiver
operating curve (ROC). Data analyses were
performed by using SPSS 17.0.

RESULTS AND DISCUSSION

Some haematological parameters in SLE
patients and controls were measured like
haemoglobin and white blood cell account
(Table 1). Haemoglobin was significantly
higher in the control group’s serum (13.65 +
0.12 gm/dl) than in the SLE patients’ serum
(11.8 £ 0.29 gm/dl, p< 0.001). White blood cell
account was significantly higher in the SLE
patients (7.8 + 0.61 X103%/ul) than in the control
group (593 + 0.22 X10%ul, p=0.005).
Erythrocytes sedimentation rate (ESR) was also
measured in both groups (Table 2). ESR is
significantly high in SLE patients (29.42 + 2.5
mm/hr) than in the control group (14.48 £ 0.79
mm/hr, p<0.001).

Table 1. Some Hematological Parameters in SLE patients
and Controls.

; SLE
Hematological ; Control
Patients _ P-value
Parameters (No. = 50) (No.=50)
Hb Mean+S.E. | 11.8+ | 13.65%
(gm/dI) 029 | o012 | <0001
WBC Mean + 7.8+ 5.93 + 0.005
S.E.(X103/ul) 0.61 0.22 '

Mann-Whitney test was used to compare between non
parametric data (Non-immunogenic Parameters) of
studied groups

Table 2. Erythrocytes sedimentation rate in SLE patients
and control group.

ESR Patients Control
(No. = 50) (No. = 50)
Mean £ S.E. (mm/h | 29.42 +2.5 | 14.48 £0.79
P-value < 0.001

Mann-Whitney test was used to compare between non
parametric data of studied groups.

The receiver operating characteristic (ROC)
curve isused to evaluate the prediction accuracy
of a classifier model. The WBC (with AUC
0.667, cut-off value >7.835 10%/uL, had 44%
sensitivity and 90% specificity) and ESR (with
AUC 0.799, cut-off value > 24 mm/hr, had 60%
sensitivity and 98% specificity) of SLE patients
are more discriminative than Hb (with AUC
0.204, cut off value >16.60 g/dL, had 0.2%
sensitivity and  100%  specificity) in
distinguishing between SLE patients and control
group as shown in Figure 1 and Table 5.

ROC Curve
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Figure 1. Receiver operating characteristic (ROC) of
three parameters of SLE patients.

The three parameters are hemoglobin (Hb),
white blood cells (WBC), and erythrocytes
sedimentation rate (ESR). SLE: systemic lupus
erythematosus. Hb (with AUC 0.204, cut-off
value >16.60 g/dL, had 0.2% sensitivity and
100% specificity) was less discriminative power
than the reference line. WBC (with AUC 0.667,
cut-off value >7.835 10%uL, had 44%
sensitivity and 90% specificity) and ESR (with
AUC 0.799, cut-off value > 24 mm/hr, had 60%
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sensitivity and 98% specificity) are more
associated with SLE development.

Some immunological parameters, IFN-y, 1L-17,
and TLR-7 were measured, and study the
association of these parameters with SLE (table
3). The IFN-y serum level was significantly high
(271.11 = 5.1 pg/ml) in SLE patients’ serum
than in controls serum (147.67 £ 9.9 pg/ml. p<
0.001). IL-17 serum level was also significantly
high in the SLE patients’ serum (406.17 = 16.01
pg/ml) than in the serum of controls (249.77
29.1 pg/ml, p=0.004). TLR-7 serum level was
significantly higher in the SLE patients’ serum
(28.46 = 0.71 ng/ml) than in the serum of
controls (21.24 = 1.6 ng/ml, p=0.005).

Table 3. Some immunological parameters in the SLE
patients’ serum and control group serum.

Immunological | Patients Control P-
Parameters (No. =50) | (No.=50) | value
IFN-y Mean = | 27111+ | 147.67 £ <
S.E. (pg/ml) 5.1 9.9 0.001
IL-17 Mean £ | 406.17 + | 249.77 £ 0.004
S.E. (pg/ml) 16.01 29.1 '
TLR-7 Mean + 28.46 * 21.24 0.005
S.E. (ng/ml) 0.71 1.6 '

Mann-Whitney test was used to compare between non
parametric data of studied groups. S.E: Standard Error

All three immunological parameters (IFNy, IL-
17, and TLR-7) are associated with SLE
development. The level of serum IL-17 of SLE
patients (with AUC 0.951, cut-off value >
282.642 pg/ml, had 100% sensitivity and 92%
specificity) was more sensitive and specific
parameter associated with SLE development
followed by serum IFNy (with AUC 0.909, cut
off value > 216.257 pg/ml, had 98% sensitivity
and 85% specificity) and TLR-7 (with AUC
0.882, cut off value >23.778 ng/ml, had 92%
sensitivity and 82% specificity) respectively as
shown in Figure 2 and Table 5 when measured
by ROC.

The interferon-gamma (IFNy), interleukin-17
(IL-17), and Tool like receptor 7 (TLR-7) are
associated with systemic lupus erythematosus
(SLE) development. IL-17 (with AUC 0.951,
cut-off value > 282.642 pg/ml, had 100%
sensitivity and 92% specificity) was a more
sensitive and specific parameter associated with
SLE development followed by IFNy (with AUC
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0.909, cut-off value > 216.257 pg/ml, had 98%
sensitivity and 85% specificity) and TLR-7(with
AUC 0.882, cut off value >23.778 ng/ml, had
92% sensitivity and 82%  specificity)
respectively.
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Figure 2. Receiver operating characteristic (ROC) of
immunological parameters of SLE patients.

Antinuclear antibody test (ANA) and Double
strand DNA antibody (dsDNA) in SLE patients
and control were estimated (Table 4).

Table 4. Antinuclear antibody test and Double strand
DNA antibody in SLE patients and control

Patients Control
Parameters (No.= 50) | (No. = 40) P-value
ANAS'\éea“ *| 386x | 0988 | _ 0.001
(Uml) 0.26 0.029
dsDNA Mean 3.54 + 0962+
£SE. (Uml) | 021 0039 | <0001

Mann-Whitney testwas used to compare between non
parametric data of studied groups.

The serum ANA of SLE patients was highly
significantly increased (3.86 + 0.26 U/ml) as
compared with serum ANA in the control group
(0.988 + 0.029 U/ml, < 0.001). The serum
dsDNA of SLE patients was also highly
significantly increased (3.54 + 0.21 U/ml) as
compared with serum dsDNA in the control
group (0.962 £ 0.039 U/ml, < 0.001). The
increased antinuclear antibodies (with AUC
1.00, cut-off value >1.782 U/ml, had 100%
sensitivity and 100% specificity) and double-
strand DNA antibodies (with AUC > 1.706
U/ml, cut-off value 1.00, had 100% sensitivity
and 100% specificity) are the highest
discriminative parameters associated with
systemic lupus erythematosus development
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(Figure 3 and Table 5). Pearson Correlation of
the Blood parameters showed that the Hb of the
SLE patients was negatively correlated with
ESR (p=0.0016), IFN-y (p=0.0083), IL-
17(p=0.002), ANA (p=0.002), and dsDNA
(p=0.0058) but not with WBC and TLR-7 in the
SLE patients’ blood.

The WBC of the SLE patients was positively
correlated with IFN-y (p=0.004), but no relation
between WBC and other parameters (ESR, IL-
17, TLR-7, ANA, dsDNA). However, the ESR
was  positively correlated with  IFN-y
(p=0.0052), IL-17 (p=0.008), TLR-7 (p=0.006),
ANA (p=0.0017),and dsDNA (p=0.0072) in the
SLE patients’ blood Table 6 shows these results

ROC Curve

Source of the
Cwrve

dsDNA
—ANA
—Reference
Line

Figure 3. Receiver operating characteristic (ROC) of
antinuclear antibodies and double-strand DNA antibodies
in serum of systemic lupus erythematosus patients.

Table 5. Pearson Correlation of the Blood parameters.

Test Result Variable(s) AUC Sensitivity Specificity Cut off Value P value
Weight 0.687 66 % 70 % > 64.50 Kg 0.001
HB 0.204 0.2% 100 % > 16.60 g/dL <0.001
WBC 0.667 44 % 90 % > 7.835 10-3/uL 0.004
ESR 0.799 60 % 98 % > 24.00 ml/hr. <0.001
IEN-y 0.909 98 % 85 % > 216.257 pg/ml < 0.001
IL-17 0.951 100 % 92 % > 282.642 pg/ml <0.001
TLR-7 0.882 92 % 82 % > 23.778 ng/ml <0.001
Table 6. Pearson Correlation of the Blood parameters. Pearson Correlation of the interleukins
Parameters r- value P-value parameters and toll-like receptor showed that
HB vs. WBC 0.031 0.77 NS IFN-y of SLE patients was positively correlated
HB vs. ESR - 0.438 0.0016™  \jth IL-17 (p=< 0.001), TLR-7 (p=< 0.001),
HB vs. - 0.403 0.0083**  ANA (p=<0.001), and dsDNA (p=< 0.001). The
HB vs. IL-17 - 0.321 0.002** IL-17 of SLE patients was positively correlated
WB Vs, TER-7 -0.204 0.054NS__~ with TLR-7 (p=0.007), ANA (p=0.0014), and
H%Bv\slsaﬁlg\ll\?A : gﬂf 006%%%** dsDNA (p=0.001). While TLR-7 of SLE
' ' ' patients was also positively correlated with
WBC vs. ESR - 0.097 0.36 NS B B ;
WBC vs. IFN-y 0.208 0.002 ANA (p=0,003) and QS_DNA (p=0,002). Fmal_ly,
WBC vs. IL-17 0.065 0.54 NS dsDNA  was . p05|t|vely c)orrelated with
WBC vs. TLR-7 0192 007 NS ANA(p=0.001) in SLE patients’ serum (Table 7)
WBC vs. ANA 0.089 0.4 NS Table 7. Pearson Correlation of the Interleukins
WBC vs. dsDNA 0.122 0.25 NS parameters.
ESR vs. IFN-y 0.413 0.0052** Parameters r- value P-value
ESR vs. IL-17 0.279 0.008** IFN-y vs. IL-17 0.631 < 0.001**
ESR vs. TLR-7 0.286 0.006** IFN-y vs. TLR-7 0.567 < 0.001**
ESR vs. ANA 0.386 0.0017** IFN-y vs. ANA 0.618 < 0.001**
ESR vs. dsDNA 0.406 0.0072** IFN-y vs. dsDNA 0.634 < 0.001**
chi-square test was used to compare between studied IL-17 vs. TLR-7 0.284 0.007**
groups, Ns: no significant IL-17 vs. ANA 0.391 0.0014**
IL-17 vs. dsDNA 0.351 0.001**
TLR-7 vs. ANA 0.315 0.003
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TLR-7 vs. dsSDNA 0.321 0.002

dsDNA vs. ANA 0.814 0.001**

chi-square test was used to compare between studied
groups

Discussion

SLE is characterized by many hematological
disorders. Some important blood issue found in
this study in SLE patients which was low
hemoglobin as compared with the control group.
Anemia is a common blood disorder in SLE
patients, it may be found in 50% of the patients
with SLE which means that the count of red
blood cells is few due to autoimmune
antibodies. The WBC was also found to be low
in SLE patients (leukopenia) but it is more
common than anemiaas it calculates to be about
95% of SLE patients. leukopenia is developing
due to the action of auto-antibodies that destroy
WBC [8]. Another hematological parameter is
ESR which is a non-specific test used to
investigate inflammation. Because the ESR is
non-specific, it can be lowered by the
administration of some anti-inflammatory drugs
like cortisones and can cause misdiagnosis in
SLE patients. ESR was significantly high in
SLE patients in this study who are primarily
diagnosed by physicians.

More specific parameters were also used in this
study for discrimination between SLE patients
and apparently healthy control. Cytokines like
IFN-y and IL-17 as well as TLR-7 appear to be
associated significantly with SLE development.
Studies have shown that the level of IFN-y in the
serum of patients with SLE is higher than that in
healthy individuals [9], and there is a high level
of IFN-y in SLE patients earlier than detection
of auto-antibodies. Another study that
corresponded to this result showed that the level
of TNF-y was significantly elevated in newly
diagnosed SLE patients’ comparison to healthy
controls groups [10]. The B lymphocyte
stimulator/B cell-activating factor/TNF ligand
superfamily-13B is activated by high serum
levels of IFN- y in SLE patients, which is
associated with nephritisand arthritis [11]. IFN-
vy secreted by Thl promotes the immune-
pathogenesis of SLE in turn IFN-y has an
important role in Thl maturation. Moreover,
IFN-y inhibits CD4+ T-cell transformation to
Th2[12]. Another important cytokine other than

34

IFN-y measured in this study is IL-17 which was
found to be increased in SLE patients [13].
IL-17 has reportedly been linked to the
emergence of inflammation and is crucial for the
development of autoimmune disorders [14].IL-
17 produced from Th1l7 is involved in the
immune-histopathological changes of SLE [15,
16]. Th2 shift to Thl and Th17 in SLE patients
as a consequence of IFN-y production and this
shifting is an important event that mediates SLE
pathogenesis [9]. Studies have found that
positive correlation between serum IL-17 levels
was observed in SLE patients, and suggest that
they have key roles in modulating the course of
this disease [14, 17]. The result of the current
study is in agreement with previous studies of
Wong et al., (2008) and Zhao et al., (2010) who
have reported elevation in IL-17 serum
concentrations, as well as increased number of
Th-17 cellsin adult-onset SLE patients [18,19].
Toll-like receptor 7 appearsto play a key role in
SLE pathogenesis [20]. This study discovered
that TLR7 expression was higher in SLE
patients than in healthy controls because TLR7
generates type | interferon and encourages the
activation of B lymphocytes that are capable of
producing autoantibodies [21]. This result was
agreeing with the previous study that showed
TLR7 serum levels were greater in patients than
in the control group [22]. Both DNA and RNA
bind endogenously with TLR7 in the cell surface
receptors of B cells and auto-antibodies
production [20].

Despite the high level of serum, ANA was
observed in SLE patients in another study, it's
also found to be high in some conditions like
inflammation and metabolic disorders [23] so it
cannot be used this test alone for SLE diagnosis
despite this study confirm that these antibodies
were raised in serum of SLE patients
significantly. It must take into consideration the
clinical picture and symptoms of the disease and
anti-dsDNA antibodies. On the bases of these
facts, the ANA should be companied by anti-
dsDNA antibodies in SLE-suspected individuals
[24]. Both ANA and dsDNA were raised in this
study of SLE patients and both are significantly
associated with SLE and had 100% sensitivity
and 100% specificity. Antinuclear antibody
counts are higher in women and increase with
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age [25]. Sex hormones, particularly estrogens
have a marked influence in the pathogenesis of
autoimmune disorders and predispose the
female sex to the recurrence of these diseases
[26]. While anti-dsDNA antibody, one
canonical parameter to diagnose and classify
SLE, is dependent as a marker for monitoring
the disease prognosis, and its value increased in
the presence of ANA positivity in the patients
[27]. The tested parameters in this study are
correlated with each other. The Hb of SLE
patients is decreased accompanied by an
increase in IFN-y, ESR, IL-17, ANA, and
sdDNA. While WBC is significantly raised in
association with increased serum IFN-y of SLE
patients but there is no association between
WBC and other parameters (ESR, IL-17, TLR-
7, ANA and dsDNA). The increased ESR in
patients’ serum is accompanied by IFN-y, IL-17,
TLR-7, ANA and dsDNA. Most importantly
TLR-7 is associated with ANA and dsDNA and
ANA is associated with and dsDNA in SLE
patients’ serum. The overall results of the tested
parameters can confirm the clinical symptomsin
the diagnosis of the SLE autoimmune disease.

CONCLUSIONS

In conclusion, some SLE parameters are non-
specific for SLE despite, they raised in the SLE
patients like Hb, ESR, and WBC. Other
parameters are relatively specific for SLE like
IFN-vy, IL-17, and TLR-7 and are also raised in
SLE patients. The third group of the SLE
parameters s highly specific for SLE which are
ANA and dsDNA. However, the overall clinical
and these parameters are required for accurate
diagnosis of SLE.
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