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Introduction: SLE pathophysiology shifted to a new paradigm which emphasizing the imbalance
between Th17 and Treg. IL-6 is the main cytokine believed as the regulator of the balance between
Th17-Treg which play a big part in SLE pathophysiology and disease activity. This study is aim to
determining the correlation between serum IL-6 level and Th17/Treg ratio with SLE disease activity
on SLE inpatients.

Methods: This cross sectional study included newly diagnosed SLE patients based on American
College of Rheumatology (ACR) 1997 revised criteria and confirmed by rheumatologist. All subjects
underwent the same examination and assessment, SLE disease activity was scored according to
SLAM score, serum IL-6 level measured using ELISA, and Th17/Treg ratio where the expression
Th17-Treg detected by flowcytometry method.

Results: Thirty female subjects with active SLE had mean age 31,3 [] 10,46 years. The most
frequent clinical manifestations were hematologic disorders and arthritis. Serum IL-6 level was
significantly elevated in SLE patients compare to healthy subjects (200,61 pg/ml versus 45,9 pg/
ml, p =0,028). Th17/Treg ratio were also significantly higher in SLE patients compared to healthy
subjects (2,49 versus 1,20, p = 0,31). Th17/Treg ratio significantly correlated with SLE disease
activity (r = 0,988; p<0,05). There were no significant correlation between serum IL-6 level with
Th17/Treg ratio (r = -0,095; p>0,05) or even SLE disease activity (r = 0,066 ; p>0,05).
Conclusion: Serum IL-6 level had no significant correlation with Th17/Treg ratio or SLE disease
activity. We found significant correlation between Th17/Treg ratio with SLE disease activity.

Introduction

have demonstrated that T cell is actually fundamental in SLE

Systemic lupus erythematosus (SLE) is a diverse inflammatory
chronic autoimmune disorder which characterized by the
participation of multiple-organ systems with varying clinical
exacerbations and also remissions.! The morbidity and
mortality rate of SLE patients is still quite high with almost 5
times higher than normal population.? SLE pathophysiology
is characterized by the involvement of dysfunction of B cells,
T cells, dendritic cells (DC), skewed cytokine production,
abnormality of immunological tolerance, and the production
of antinuclear autoantibodies.?

SLE was classically thought to be a B cells driven disease
because of the breakdown of immunological tolerance is
believed to be one of the main mechanisms which triggers the
production of autoantibodies by B cells. Current evidences
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pathogenesis. T cell enhance the production of autoantibodies
by contributing important help to B cells through stimulating
differentiation, proliferation, and maturation of B cells. It also
supports on class-switching of autoantibodies which B cells
are expressing. Therefore, by directing molecules expressed on
T cells and their signaling pathways can be one of the highly
potential therapeutic strategies in SLE.*

More recently, SLE has been associated to an imbalance
between Th17 and regulatory T-cells (Tregs) cells which shift
towards the pro-inflammatory Th17 side. Th17 are an effector
T-cell subset described to promote inflammation by acting as
antagonists for Treg. Tregs are crucial for the maintenance of
peripheral immune tolerance.® This disequilibrium were found
in active lupus patient and correlated with clinical disease
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activity as well as organ involvement.’

IL-6 is a pleiotropic cytokine involved in the
physiology ofalmost every organ system. Current studies
have showed that IL-6 has a very important role as a
regulator of the balance between Th17 cells and Treg.®
IL-6 initiates the differentiation of Th17 cells jointly
with TGF-B, while it inhibits differentiation process
of Treg. In particular, IL-6 trans-signaling appears to
stimulate the maintenance of Th17 in inflamed tissues
and regulates acute inflammation in vivo. Consequently,
IL-6 promotes a proinflammatory milieu in which
inducible Treg responses are suppressed.” The aim of
this study was to determining the correlation between
serum IL-6 level and Th17/Treg ratio with SLE disease
activity in SLE inpatients at Dr. Soetomo General
Hospital, Surabaya.

Methods

This was an analytic observational study using cross-
sectional design. The study was conducted at the
Department of Internal Medicine Dr. Soetomo General
Hospital Surabaya from March to June 2017. The
population studied was all hospitalized SLE patients
in the Department of Internal Medicine Dr. Soetomo
General Hospital Surabaya. The sample studied was all
newly diagnosed SLE patients taken with consecutive
sampling.

The inclusion criteria for this study were newly
diagnosed SLE patients based on American College
of Rheumatology (ACR) 1997 revised criteria
(minimum 4 criteria from 11), aged 16-60 years,
and subjects agreed to participate in the study. The
exclusion criteria in this study were subjects who
took any steroid or immunosuppressant medicine, had
infection, malignancy, had history of smoking, asthma,
acute coronary syndrome, tuberculosis, HIV/AIDS,
overlapping syndrome. This study has been approved
by Ethical Committee in Health Research Dr. Soetomo
General Hospital Surabaya. Patients were informed the
usage of their blood sample and given their consent.

All subjects underwent the same examination and
assessment. Medical records were reviewed and complete
laboratory data were collected. SLE disease activity was
assessed by calculating the Systemic Lupus Activity
Measure (SLAM) score involving lupus impairments,
like constitutional, musculoskeletal, neuromotor,
ocular, cardiovascular, pulmonary, gastrointestinal,
reticuloendothelial, = and  mucocutaneous.  Renal
involvement is evaluated into SLAM score related to
urinary sediment and serum creatinine.

Stimulation process of the cells

This examination was performed to all subjects by the
Clinical Pathology Laboratory Dr. Soetomo General
Hospital Surabaya. Stimulation of normal PBMC in
media for about 5 hours with PMA/Ionomycin (at 50 ng/
ml and 1pg/ml respectively for every 1 million cells)
in the presence of BD GolgiStop™ Protein Transport
Inhibitor (554724, BD Pharmingen). Add 4 pl of BD
GolgiStop™ for every 6 ml of cell culture and mix
thoroughly.

Flow cytometry analysis

Measure Th17 and Treg percentages using Human
Th17/Treg Phenotyping Kit(BD Biosciences, 560762,
51-9006636). Both of cells collected from PBMC of
the SLE patients and healthy subjects. Afterward, cells
were fixed and permeabilized with Human FoxP3 Fix/
Perm solution, washed twice with stain buffer, then
stain with cocktail of PE anti-human IL-17A, PerCP.
cy5-5 anti-human CD4 antibody, Alexa Fluor 647 anti-
human FoxP3 antibody for 40 minutes in the dark. Flow
cytometry was performed using BD FACSCaliburTM
System (BD Biosciences) and analyzed using BD
CellQuestTM Pro Software (BD Biosciences). Th17
were cells which expressed CD4+ IL-17+ and Treg
were cells which expressed CD4+ FoxP3+.

Serum Level Assay of IL-6

This examination was performed to all subjects by the
Clinical Pathology Laboratory Dr. Soetomo General
Hospital Surabaya. Fresh blood from each subjects
collected in serum separator tube was centrifuged
for 15 min at 1000xg at 2-8°C. The supernatant was
collected into fresh tubes and stored in -70°C until the
next process for enzyme-linked immunosorbent assay
(ELISA). IL-6 was quantitatively detected by Human
ELISA kit in duplicate for each subject according to
the manufacturer’s procedure (Elabscience, catalog.
E-EL-H0102).

Statistical analysis

All collected data was arranged in tabular form and
processed statistically using SPSS version 23.0 (IBM,
New York). Normality of the data was analyzed by
Kolmogorov-Smirnov test. The correlation between
IL-6 level and Th17/Treg ratio with disease activity was
analyzed using pathway analysis using Lisrel program.
Then, each of the variables reanalyzed using Pearson
correlation test (when the data was not normally
distributed) or the correlation test of Spearman (when
the data was abnormally distributed) for confirmation.
P < 0,05 was considered significant. The strength of the
relationship was based on the correlation coefficient.

Results

Overall this study obtained 30 females patients who met
the inclusion-exclusion criteria and 3 additional healthy
subjects with no history of autoimmune diseases. The
mean of SLE patients age was 31,3 [1 10,46 years old.
The clinical information and laboratory examination
of SLE patients is shown in Table 1. Most of the
clinical manifestations were hematologic abnormality
(lymphopenia), arthritis, and serositis (Table 2).

IL-6 level, Th17/Treg ratio, SLAM, Correlation
between variables and other disease activity
parameters

IL-6 levels were significantly higher in SLE patients
compared to healthy subjects (200,61 pg/ml versus 45,9
pg/ml, p=0,028). Th17/Treg ratio were also significantly
higher in SLE patients compared to healthy subjects
(2,49 versus 1,20, p = 0,31) (figure 1). Comparison of
variables between SLE patients and healthy control was
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using Mann-Whitney U test. All of SLE subjects were
in active condition with mean score 29,3 £+ 3,9, vary
range between 22 to 37.

Only Th17/Treg ratio had significant strong positive
correlation with SLE disease activity measured with
SLAM (p=0,000). There were no significant correlation
between IL-6 level and Thl7 percentage (p=0,585),
no significant correlation between IL-6 level and
Treg percentage (p=0,665), no significant correlation
between IL-6 level and Th17/Treg ratio (p=0,619),
and also no significant correlation between IL-6 level

and SLAM (p=0,066). Statistics analysis were using
Pathway analysis and reconfirm with Spearman’s
correlation.

We found significant positive correlation between
SLAM with CRP (p=0,023), C3 (p=0,000), C4 (p=0,000).
We also found significant positive correlation between
Th17/Treg ratio with CRP (p=0,016), C3 (0,000), C4
(p=0,000). We found significant positive correlation
between IL-6 level and anti ds-DNA level (p=0,040).
Statistics analysis were using Spearman’s correlation.

Table 1. Clinical information and laboratory examination for subjects in this study

Total (n=30)

Indicator
n (%) Mean + SD Minimum Maximum

Sex

Male 0(0)

Female 30 (100)
Age (years) 31,3 +10,46 16 53
BMI (kg/m2) 18,88 £ 2,42 13,67 24,44
Hemoglobin (gr/dl) 7,13 +£2,32 2.3 12,4
Leucocyte (cell/mm3) 8055,67 +£3442,18 2200 17220
Lymphocyte (cell/mm3) 967,87 £427,78 260 2210
Thrombocyte (cell/mm3) 212766,67 +206889,06 2000 744000
ESR (mm/hour) 61,83 + 38,18 2 130
CRP (mg/dl) 30,16 + 59,45 0,10 290,77
C3 (mg/dl) 28,88 +£12,98 6,00 59,50
C4 (mg/dl) 16,95+ 11,72 5,00 54,30

Table 2. Clinical manifestations according ACR 1997 criteria for

subjects in this study

Characteristic ACR 1997 Total Percentage (%)
Malar rash 4 13,3
Discoid rash 8 26,7
Photosensitivity 13 433
Oral ulceration 10 333
Arthritis 23 76,7
Serositis 14 46,7
Nephritis 8 26,67
Neurological manifestations 20,0
Hematologic manifestations 30 100,0

Hemolytic anemia with Areticulosis 4 13,3
Leucopenia < 4000/mm3 1 3,3
Lymphopenia < 1500/mm3 27 90,0
Thrombocytopenia < 100.000/mm3 12 40,0
fr?l?/ H?IS:)DNA positive (> 92,6 WHO 12 40,0
ANA test positive (> 20 unit) 24 80,0
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Figure 1. A. The mean of serum IL-6 level of the SLE subjects. B. The mean of Th17/Treg ratio of SLE subjects

Figure 2. Correlation between serum IL-6 level, Th17/Treg ratio, and SLAM score from the SLE subjects. A.
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Discussion

To the best of our knowledge, this is the first work analyze
correlation between serum IL-6 level and Th17/Treg ratio.
We demonstrated serum IL-6 level had no significant
correlation with Th17/Treg ratio or SLE disease activity
and also there is significant correlation between Th17/Treg
ratio with SLE disease activity.

The comparisons between women and men in each SLE
study maybe vary but women are mostly suffered from
SLE. In this study we obtained 30 women SLE sample.
This finding accordance with similar SLE study conducted
in Yogyakarta, South Korea, India, Sudan, and Egypt
(10-14). SLE is more common happen in productive age
accordance to our study and other similar studies.'*'* These
findings related to genetic susceptibility and influence of
hormone such as estrogen and prolactin which have the
highest level in productive age.'>'

IL-6 levels were significantly greater in SLE patients
compared to healthy subjects in this study. Several other
studies reported the same finding about excessive IL-6
level in SLE patients compared to healthy subjects which
contributed to the pathogenesis of SLE.'”" Although we
found significant escalation of IL-6 level, somehow it did
not have any significant correlation with SLAM score in
line with prior results.??* Study by Peterson et al. reported
no correlation between serum and urinary IL-6 in SLE
patients. Nevertheless, they analyzed that urinary IL-6
expression correlated with renal impairment and also with
lupus activity evaluated by SLAM score.?! This finding
supporting the concept from similar studies that assessment
of local levels of IL-6 (CSF, synovial fluid) provides a more
possible reliable marker of specific organ disease activity
than does measurement of circulating 1L.-6.3%*

Our current study found no significant correlation
between IL-6 level and Th17 percentage, no significant
correlation between IL-6 level and Treg percentage, no
significant correlation between IL-6 level and Th17/
Treg ratio, and also no significant correlation between
IL-6 level and SLAM. Other study reported positive
correlation between IL-6 levels and Thl7 percentage,
negative correlation between TGF-f1 levels and Thl7
percentage, and negative correlation between TGF-B1/
IL-6 ratio and Th17 percentage (17). We assume IL-6 do
not have a direct strong influence to Th17-Treg. Although
IL-6 believed as main regulator of the equilibrium between
Th17-Treg, we assume the role of IL-6 in the pathogenesis
SLE is still debatable. This was due to a complex milieu
environment of cytokine and chemokine which affect the
differentiation from CD4+ naive T cells to CD4+ effector T
cells, including TGF-, IL-23, IL-21, IL-2, etc. However,
further study needs to consider to analyzing the role of IL-6
or other cytokines in SLE pathogenesis.

Further analysis in our current study found significant
positive correlation between IL-6 level and anti ds-DNA
level. It was reported that IL-6 level was correlated with
anti ds-DNA from other studies (1,24). IL-6 is one of the
first cytokines studied in the pathogenesis of SLE due to
its close connection with B lymphocytes. One of the key
effect of IL-6 is to promote B lymphocyte maturation into
plasma cells and enhance immunoglobulin production.?
In vitro studies where lymphoblastoid cells isolated from
lupus subjects expressed heightened levels of IL-6 and

immunoglobulin compared to healthy subjects. A blockade
of IL-6 will result in decrease secretion of anti-dsDNA and
immunoglobulin.?*?7

Only Th17/Treg ratio had significant strong positive
correlation with SLE disease activity measured with
SLAM. We found significant positive correlation between
Th17/Treg ratio with CRP, C3, and C4. Further analysis
in our study we also found significant positive correlation
between SLAM with CRP, C3, and C4. SLE has been
associated to an imbalance between Th17 and Treg cells
which shift towards the pro-inflammatory Th17 side.
Th17 are an effector T-cell subset promoting inflammation
by acting as antagonists for Treg. Treg are crucial for
the maintenance of peripheral immune tolerance.® This
disequilibrium in active lupus patient correlated with
clinical disease activity as well as organ involvement.’
These findings accordance to other previous study which
concluded Th17/Treg ratio can be used to differentiate
inactive-active SLE and severity. The greater the ratio
obtained then it more active disease level and severity.?®?

Conclusion

Although IL-6 level had no significant correlation with
Th17/Treg ratio or SLE disease activity (SLAM score).
There was significant correlation between Th17/Treg ratio
with SLAM score. These findings assumes that IL-6 alone
did not has direct influence to the imbalance of Th17/Treg
and also SLE disease activity. IL-6 had a direct effect to
B cell autoreactive, but not towards T cell. IL-6 would
need other cytokine milieu to give a greater effect in T cell
autoreactivity.
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