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ABSTRACT

Introduction: Systemic lupus erythematosus (SLE) is resulted from loss of immunological tolerance.
Interleukin-2 (IL-2) plays an important role in loss of tolerance in SLE through its influence on Treg and Th17
balance. This study was conducted to determine the correlation between serum IL-2 level with Treg/Th|7
ratio in active SLE.

Methods: This cross-sectional analytic study included thirty newly diagnosed SLE patients. IL-2 level was
measured using ELISA, whereas Treg and Th |7 expressions were measured using the flow cytometry method,
then the ratio was calculated. The Systemic Lupus Activity Measure (SLAM) scores were used to assessed SLE
disease activity.

Results: All patients were female with mean age of 31110 years. Hematological conditions and arthritis were
the most prominent clinical manifestations. All patients were in active SLE conditions with a high mean SLAM
score of 29+4. Serum IL-2 level was lower in SLE patients compared to healthy subjects (median 7.12 pg/mL vs
49.31 pg/mL, respectively). Treg/Thl7 ratio was also lower in SLE patients compared to healthy subjects
(median 0.405 vs 0.830, respectively). There was a significant correlation between serum IL-2 level with

Treg/Th17 ratio (r = 0.463; P = 0.01).

Conclusion: Serum IL-2 level is associated with Treg/Th|7 ratio in active SLE.
Keywords: SLE, IL-2, Treg/Th|7 ratio, disease activity, SLAM.

INTRODUCTION

Systemic Lupus Erythematosus (SLE) is a chronic
autoimmune systemic disease that involves
diverse pathogenesis and various illnesses, from
mild to life-threatening [1,2]. Lupus symptoms
that appear af any time are very potenfial to
disrupt daily activities and cause many other
problems. To achieve optimal health status and
high quality of life, SLE patients must be proactive
in managing the disease [3]. All changes in
conditions must be experienced by patients with
SLE both in environmental aspects, such as social
support, physical aspecs and emotional aspeds
affecting changes in their life quality [4].

It is known that the pathogenesis of SLE is based
on inferactions of genetic predisposition,
hormonal factors, and environmental triggers.
The previous study presented the marker of SLE
disease activity might be Midkine serum level and
have a role in the pathogenesis of SLE [5].
However, to date, the spedfic cellular and
humoral  mechanisms  underlying  immune
dysfunction in SLE have not been fully understood.
The main factor in the occurrence of autoimmune

in SLE is the loss of tolerance [6]. SLE
pathogenesis is characterized by the absence of
self-tolerance, with autoreactive T-cells and the
aclivation of autoreactive B-cell, resulting in
pathogenic autoantibodies and tissue damage.
Self-antigen tolerance is retained by T cell
subpopulations, referred to as Regulatory T
(Tregs), which help to control immunological
balance, and tolerance loss is an underlying
autoimmune  pathology  [7,8].  Decreased
production of IL-2 in SLE is a factor in immune
dysregulation that underlies the loss of tolerance
in SLE. IL-2 is important in maintaining self-
tolerance and inhibit autoimmunity. Low [L-2
contributes to a deaease in the number of Treg
cells, which are essential to the regulation of
autoreactive T cells expansion [9]. The decrease
of IL-2 levels in SLE have been reported in various
studies and are thought to play a major role in
loss of tolerance[9,10] through their influence on
Treg and Th17 balance [11,12].

The reduction in IL-2 development also results in
a disruption in cell death induced by acfivation
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induced cell death (AICD) that is necessary to
downregulate T cell clone growth [13]. In order to
produce the CD8 + T-Cell Effector functions and
CD8 + T cell memory development, IL-2 is also
necessary. The failure of the CD8+4T cytotoxic
feature increases the risk for SLE patients of
intracellular infection [9]. Increasing the number
of Treg cells by IL-2 can be a specific therapeutic
strategy to restore self-tolerance to SLE, but
functional improvement and abnormal immune
responses must be carefully analyzed in SLE
patients given the complexity of the pathogenesis
and etiology of SLE disease.

Data from various studies on IL-2 in SLE have
shown opposing results about the role of IL-2 in
SLE. Multiple studies reported a relationship
between IL-2 levels and SLE disease activity [14-
16]. Whereas, another study reported that IL-2
levels were not associated with SLE disease activity
[17]. Various studies on the therapy of low-dose
IL-2 in SLE have also been carried out. Low-dose
IL-2 therapy increases the population of Treg cells
and decreases the number of TFH and Th17 cells,
followed the decreased of disease activity in SLE
pafients [18,19].

Considering the importance of IL-2 in SLE and the
limited research data on the role of IL-2 in the
mechanism and achivily of SLE disease in
Indonesia, this study was conducted fo determine
the correlafion between serum IL-2 levels and
Treg/Th17 ratio in active SLE patients. Serum IL-2
level was measured using the ELISA method,
while Treg and Th17 counts were measured using
flow cytometry technique. The Systemic Lupus
Activity Measure (SLAM) score was used to
assessed SLE disease activity because it is the
easiest and most efficient, does not require a high
cost, reliable, valid, responsive to changes in
disease activity over fime, with sensitivity and
specificity equivalent o SLEDAI. To avoid bias in
the results of the study, the study subjects were
naive SLE patients who had never received prior
intervention. This study aimed to regarding the
relationship  between Treg/Th17 and various
cytokines with disease activity in SLE patients at
Dr. Soetomo Hospital, Surabaya.

METHODS

This was an observational cross-sectional analysis
study. The study was conducted at dr. Soetomo
General Hospital, Surabaya. The population
studied were all patients with SLE who were
treated as an inpatient at dr. Soetomo General

Hospital, Surabaya. A consecutive sampling
method was used to select the participant for this
study.

Criteria for inclusion in this study were that the
subjects agreed to participate in the study, patient
with SLE based on ACR criferia, active SLE based

on SLAM score, and aged 16-60 years. Patients

that were or have been receiving steroid and or
immunosuppressant  therapies, patients  with
infection, tuberculosis, morbus hansen, HIV/AIDS,
malignancy, asthma, acute coronary syndrome,
mixed connective fissue disease and smoking were
excluded.

Serum IL-2 level was measured using ELISA, while
Treg and Th17 counts were measured using flow
grtometfry. SLAM scores was used the assessed
SLE disease activity.

Data were analyzed with analytic statistics and
presenfed in fables, grophics and diagrams.
Correlation between serum IL-2 level and
Treg/Th17 ratio was analyzed using Spearman’s
correlation test. Statistical analysis was performed
using the SPSS software version 23.0, and a p
value <0.05 was considered stafistically
significant. The Ethics Committee Health Research
of Faculty of Medicine, Universitas Airlangga has
approved this study with 0346/KEPK/V1/2018.

RESULTS

Thirty SLE patfients who were treated at the
inpatient department of the internal medicine
department of the dr. Soetomo General Hospital,
Surabaya, Indonesia who met the inclusion and
exclusion criteria were enrolled in this study,
consisting of thirty (100%) females. General
characteristics of study subjects are shown in
Table 1. Data such as age, hemoglobin, WBC,
lymphocyte, ESR, C3 and SLAM score were
normally distributed, whereas data such as
thrombocyte, CRP and C4 were not normally
distributed. Test of normality were performed on
all data using Shapiro-Wilk test.

The diagnosis of SLE in this study was assessed
using the ACR 1997 criteriq, fulfilling ot least 4 of
11 symptoms and signs. Table 2 shows the
distribution  of  clinical and  laboratory
manifestations of research subjects based on ACR
1997 criteria.

Serum IL-2 levels, Treg percentage, Th17
percentage and Treg/Th17 ratio were measured
on all study samples. The normality test using
Saphiro-Wilk showed abnormal distribution of IL-
2, Treg percentage and Treg/Th17 ratio, whereas
Th17 percentage showed normal distribution. The
results of serum IL-2 levels, Treg percentage,
Th17 percentage and Treg/Th17 ratio are shown
in Table 3. For comparison, measurements were
made on healthy subjects with the same methods
and examination tools. In healthy subjects the
median of serum IL-2 level was 49.31 pg/mL; the
median of Treg percentage was 11.75%; the
average of Th17 percentage was 13.01 = 0.91%;
and the Treg/Th17 ratio was 0.830. Figure 1
shows there was a significant correlation (r, =
0.463; P = 0.010) between IL-2 and Treg/Th17
ratio.
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Table 1: General characteristics of the patients

Indicator Results (n=30)
Frequency (%) Mean=SD Median Min Max
Age 31 =10
16-20 year 4 (13%)
20-30 year 12 (40%)
30-40 year 8 (27%)
>40 year 6 (20%)
Hemoglobin (g/dL)
< 12.0 29 (96.7%)
>12.0 1 (3.3%)
WBC (cell/mm?) 8056+3442
< 4000 1 (3.3%)
> 4000 29 (96.7%)
Lymphocyte 968+428
(cell/mm?3) 27 (90%)
< 1500 3 (10%)
> 1500
Thrombocyte 190500 2000 744000
(cell/mm?) 12 (40%)
< 100000 18 (60%)
> 100000
ESR (mm/hour)
CRP (mg/dL) 7.84 0.10  290.77
C3 (mg/dL) 28.88 £12.98
C4 (mg/dL) 15.25 500  54.30
SLAM

Table 2: Distribution of clinical and laboratory manifestations based on ACR 1997 criteria

ACR 1997 criteria Total Percentage (%)
Malar rash 4 13.3
Discoid rash 8 26.7
Photosensitivity 13 43.3
Oral Ulcer 10 333
Arthritis 23 76.7
Serositis 14 46.7
Kidney Disorder 8 26.7
Neurological Disorders 6 20.0
Hematological Disorders
Hemolytic Anemia 4 13.3
Leukopenia < 4000/mm? 1 3.3
Lymphopenia < 1500/mm? 27 90.0
Thrombocytopenia < 100.000/mm?* 12 40.0
Immunology Disorder:

Anti ds-DNA negative (< 92.6 WHO unit/mL) 18 60

Anti ds-DNA positive (> 92.6 WHO unit/mL) 12 40
ANA test:

Negative (< 20 unit) 7 23.3

Positive (= 20 unit) 22 73.3
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Table 3: Serum IL-2 levels, Treg and Th17 percentage, Treg/Th17 ratio

Results (n=30)
Indicator
Results Minimum Maximum
Treg (%) 11.92 1.39 41.20
Th17 (%) 30.09 + 12.60 5.62 56.90
Treg/Th17 ratio 0.405 0.100 0.918
r=0.463; p=0.010
- é
o
- % e " (98
RasloTregThiT

Fig. 1: Correlation between serum IL-2 level and Treg/Th17 ratio in active SLE using
Spearman test, r showed the correlation coefficient.

DISCUSSION

There was a significant correlation between serum
IL-2 levels and Treg/Th17 ratio in acfive SLE. The
decline in development of IL-2 affects the balance
of Treg/Th17 and induces a fransition to T17. In
SLE, there is a disturbance of Treg and Th17
balance in the form of a shift towards Th17.
Furthermore, there is a decrease in the Treg/Th17
ratio. The moderate size of correlation coefficient
might be due to other cytokines that play a role in
Treg/Th17 balance such as TGF-B, TNF-q, IL-1pB,
IL-6, IL-10, IL-21, and IL-23 [2,9].

From the totfal of thirty patients involved in this
study, all pafients (100%) were female. Other
studies also reporfed female dominance in SLE
[20-22]. These studies support the theory that SLE
affects women more than men, presumably due
to the influence of the hormones estrogen and
prolactin. However, another report showed case
in male who had six signs and symptoms, such as
malar rash, arthritis, photosensitivity, anemia,
immunologic disorder, and antinuclear antibody
[23].

The mean age of the study subjects were almost
the same when compared to some previous
studies [16,20-22]. These studies support the
theory that SLE is more common in reproductive
age, presumably due to the influence of the
hormones estrogen and prolacfin.

The most common clinical manifestations based
on the ACR 1997 criteria were arthritis, obtained

in 76.7% of the study subjects. Several other
studies also reported arthrifis as the most clinical
manifestation [20,24,25]. Arthritis can be found as
an initial manifestation at the fime of diagnosis or
as an accompanying manifestation of flare. Some
flares are caused by bacterial infections [26,27].
These studies support the theory that
musculoskeletal manifestations are prominent and
often found in active SLE.

This study used the SLAM score to assess disease
activity and obtained an average SLAM score of
29.3. The score <20 indicates the disease is
inactive, while the score = indicates the disease is
active. In this study, all study subjects had SLAM
scores >20 so it was concluded that all subjects in
this study were in active disease condition. All
subjects in this study were naive patients who had
not received corticosteroid therapy or other
immunosuppressants. Various studies reported that
Asian races are associated with higher disease
activity [28-30). A study in Yogyakarta found that
the average SLAM score of hospitalized SLE
patients was by 16.7 [30]. Whereas, research
conducted in 3 countries with a predominanily
white population found that the average SLAM
score were lower at 4.1 in America, 6.3 in the UK,
and 7.3 in Canada [31]. These studies support the
theory that SLE disease activity in Asian populations
is higher than that of white populations. The study
by reported a lower SLAM score than this study, it
might be related to the effect of therapy.
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Indeed, Treg can affect individual cells' ability to
generate cytokines of effectors [32]. For Treg
and Th17 cell growth, IL-2 is a cytokine that is
essential. The differentiation of Treg effector cells
is influenced by IL-2, so in low IL-2 conditions
there is a decrease in the amount of Treg. IL-2
plays a role in the expansion and conversion of
CD4 + Foxp3 T cells into CD4 + Foxp3 + or
Treg T cells. In the pathogenesis of SLE, besides
affecting Treg, IL-2 also affeds Th17. IL-2 is
known to inhibit IL-17A expression and
differentiation of Th17 cells. IL-2 inhibits
differentiation of Th17 through activation of
STATS5, decreased RORyt, and production of Ets-
1[33-35].

Some limitation of this study that could influence
the results, among others, are that this study was
a cross-sectional research so that the serum IL-2
level, Treg and Th17 percentage, Treg/Th17
ratio measurement was only done once.
Moreover, serum IL-2 levels, Treg and Th17
percentages, Treg/Th17 ratio do not have a
universal reference value that applies universally.

CONCLUSION

There was a significant correlation between
serum IL-2 levels and Treg/Th17 ratio in active
SLE . In active SLE, there is a decrease in IL-2
levels which does not fully affect the Treg/Th17
balance. It is thought that there are other
cytokines that aoffect the balance. Further
research need to be done with a comparative
study between healthy and SLE naive patients
with a larger sample size and balanced
proportions between the two groups. A pre- and
post-research is needed to assess changes in IL-
2 levels, Treg percentage, Th17 percentage,
Treg/Th17 ratio, and SLE disease activity after
administration  of  steroid  therapy and
immunosuppressants. Various other cytokines
and chemokines that might be involved in the
Treg/Th17 balance in SLE disease need to be
studied and then analyzed for their strength and
effects with each other.

CONFLICT OF INTEREST
The author stated that there is no conflict of
interest.

REFFERENCES

I. Carter EE, Barr SG, Clarke AE. The global
burden of SLE: Prevalence, health disparities and
socioeconomic impact, MNature Reviews
Rheumatology, 2016; 12(10): 605-20.

2. Crispin |, Tsokos G: T cells and systemic lupus
erythematosus. W: Lahita R, Tsokos G, Buyon |,
Koike T, red. Systemic Lupus Erythematosus,
5th edn. San Diego: Elsevier; 2010, s. 129—42.

3. Sari NPWP. Precipitating Factors and Preventive
Behavior towards the Exposures of Systemic

. Malek TR, Castro |I.

. He ], Zhang X, Wei Y i

Lupus Erythematosus, Jurnal Ners, 2016; |1(2):
212-9.

Yanih |. Quality of Life in Patient with Systemic
Lupus Erythematosus (SLE), Jurnal Berkala
Epidemiologi, 2016; 4(1): 1-12.

Marpaung B, Ginting AR, Sjah OM. Serum Midkine
levels in systemic lupus erythematosus, Rawal
Medical Journal, 2019; 44(2): 414-7.

Azevedo PC, Murphy G, Isenberg DA: Pathology
of systemic lupus erythematosus: the challenges

ahead. W:SSystemic Lupus  Erythematosus.
Springer; 2014, s. |-16.
Nelson BH. IL-2, Regulatory T Cells, and

Tolerance, The Journal of Immunology, 2004;
172(7): 3983-8.

Malek TR, Bayer AL. Tolerance, not immunity,
crucially depends on IL-2, MNature Reviews
Immunology, 2004; 4(9): 665-74.

Lieberman LA, Tsokos GC. The IL-2 Defect in
Systemic Lupus Erythematosus Disease Has an
Expansive Effect on Host Immunity, Journal of
Biomedicine and Biotechnology, 2010; 20 10.
Interleukin-2 Receptor
Signaling: At the Interface between Tolerance and
Immunity, Immunity, 2010; 33(2): 153-65.

. Bachmann MF, Oxenius A Interleukin 2: From

immunostimulation to immuncoregulation and
back again, EMBO Reports, 2007; 8(12): | 142-8.

. Malek TR. The Biology of IL-2, Annual review of

stem cell development, 2008(Annu. Rev.

Immunol. 2008. 26:453-79 First): 453-79.

. Xu L, Zhang L, Yi Y, Kang HK, Datta SK. Human

lupus T cells resist inactivation and escape death
by upregulating COX-2, Nature Medicine, 2004;
10(4): 411-5.

. Bermas BL, Petri M, Goldman D i wsp. T helper

cell dysfunction in systemic lupus erythematosus
(SLE): Relation to disease activity, Journal of
Clinical Immunology, 1994; 14(3): 169-77.

. Viallard JF, Pellegrin JL, Ranchin Vi wsp. Thl (IL-

2, interferon-gamma (IFN-y)) and Th2 (IL-10, IL-

4) cytokine production by peripheral blood
mononuclear cells (PBMC) from patients with
systemic lupus erythematosus (SLE), Clinical and
Experimental Immunology, 1999; 115(1): 189 95.

. Sedighi S, Aghaei M, Musavi S, Nomali M.

Relationship between serum level of interleukin-
2 in patients with systemic lupus erythematosus
and disease activity in comparison with
control group, Journal of Clinical and
Diagnostic Research, 2014; 8(7): 18-20.

. Ortega C, Garcia-cozar F, Pena |, Sanchez-guijo

P, Santamaria M. Relationship of with Disease
Activity in SLE Patients IL-4, b.d.: 257-60.

. Mizui M, Koga T, Lieberman LA i wsp. IL-2

Protects Lupus-Prone Mice from Multiple End-
Organ Damage by Limiting CD4 — CD8 — IL-17-
Producing T Cells , The Journal of Immunology,
2014; 193(5): 2168-77.

wsp. Low-dose
interleukin-2 treatment selectively modulates
CD4+ T cell subsets in patients with systemic

1424| International Journal of Pharmaceutical Research | Jul - Sep 2020 | Vol 12 | Issue 3




20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31

32,

Yuliasih et al / Serum Inferleukin-2 Level Associated with Treg/Th17 Ratio in Active Systemic Lupus
Erythematosus

lupus erythematosus, Nature Medicine, 2016;
22(9): 991-3.

Zian Z, Maamar M, Aouni M El i wsp.
Immunological and Clinical Characteristics of
Systemic Lupus Erythematosus: A Series from
Morocco, BioMed Research International, 2018;
2018.

Li M, Zhang W, Leng X i wsp. Chinese SLE
Treatment and Research group (CSTAR)
registry: | Major clinical characteristics of
Chinese  patients  with  systemic  lupus
erythematosus, Lupus, 2013; 22(11): 1192-9.
AlSaleh |, Jassim V, ElSayed M, Saleh N, Harb D.
Clinical and immunological manifestations in
I51 SLE patients living in Dubai, Lupus, 2008;
17(1): 62-6.

Sibarani H, Zubir Z. Systemic lupus
erythematosus in a male patient, |OP Conf
Series: Earth and Environmental Science, 2018;
125(1).

Fawzy SM, Gheita TA, El-Nabarawy E, El-
Demellawy HH, Shaker OG. Serum BAFF level
and its correlations with various disease
parameters in patients with systemic sclerosis
and systemic lupus erythematosus, Egyptian
Rheumatologist, 201 1; 33(1): 45-51.

Tydén H, Lood C, Gullstrand B i wsp. Increased
serum levels of S100A8/A9 and SI00AI2 are

associated with cardiovascular disease in
patients  with  inactive  systemic  lupus
erythematosus, Rheumatology (United

Kingdom), 2013; 52(11): 2048-55.

Patrick ], Marpaung B, Ginting Y. Differences of
serum procalcitonin levels between bacterial
infection and flare in  systemic lupus
erythematosus patients, IOP Conference Series
Earth and Environmental Science, 2018; 125(1).
Miftahussurur ™, Yamaoka Y. Helicobacter
pylori virulence genes and host genetic
polymorphisms as risk factors for peptic ulcer
disease, Expert review of gastroenterology &
hepatology, 2015; 9(12): 1535.

Boers A, Li Q, Wong M, Miller M, Littlejohn G.
Differences in SLE disease activity between
patients of Caucasian and  South-East
Asian/Chinese background in an Australian
hospital, APLAR Journal of Rheumatology,
2006; 9(1): 43-8.

Golder V, Connelly K, Staples M, Morand E, Hoi
A. Association of Asian ethnicity with disease
activity in SLE: An observational study from the
Monash Lupus Clinic, Lupus, 2013; 22(13):
1425-30.

Eritomatosus L, Les S, Paramaiswari A, Kertia N,
Achadiyono DWV. Ayu Paramaiswari, 2014; 4(1):
15-22.

Panopalis P, Petri M, Manzi S i wsp. The systemic
lupus erythematosus tri-nation study:
Cumulative indirect costs, Arthritis Care and
Research, 2007; 57(1): 64-70.

Wammes LJ, Hamid F, Wiria AE i wsp.

33.

34,

35.

Regulatory T cells in human geohelminth
infection suppress immune responses to
BCG and Plasmodium falciparum, European
Journal of Immunology, 2010; 40(2): 437—42.
Harada T, Kyttaris V, Li Y, Juang YT, Wang Y,
Tsokos GC. Increased expression of STAT3 in
SLE T cells contributes to enhanced chemokine-
mediated cell migration, Autoimmunity, 2007;
40(1): 1-8.

Laurence A, Tato CM, Davidson TS i wsp.
Interleukin-2 Signaling via STAT5 Constrains T
Helper 17 Cell Generation, Immunity, 2007;
26(3): 371-81.

Moisan |, Grenningloh R, Bettelli E, Oukka M,
Ho IC. Ets-1 is a negative regulator of Thi7
differentiation, Journal of Experimental Medicine,

2007; 204(12): 2825-35.

1425| International Journal of Pharmaceutical Research | Jul - Sep 2020 | Vol 12 | Issue 3




Serum Interleukin-2 Level Associated with TregTh17 Ratio in
Active Systemic Lupus Erythematosus

ORIGINALITY REPORT

22% 156«  20x O«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

1

Masoud Keikha, Mohammad Ali-Hassanzadeh,
Mohsen Karbalaei. "Association of
Helicobacter pylori vacA genotypes and peptic
ulcer in Iranian population: a systematic
review and meta-analysis", Research Square,
2020

Publication

T

"Original Research", European Heart Journal
Supplements, 2017

Publication

T

Claire Bombardier, Dafna D. Gladman, Murray
B. Urowitz, Dominique Caron et al. "Derivation
of the sledai. A disease activity index for lupus
patients", Arthritis & Rheumatism, 1992

Publication

T

Lee Ann Garrett-Sinha, Alyssa Kearly, Anne B.
Satterthwaite. "The Role of the Transcription
Factor Ets1 in Lupus and Other Autoimmune
Diseases", Critical Reviews in Immunology,
2016

Publication

T




Yorleny Vicioso, Hermann Gram, Rose Beck,
Abhishek Asthana, Keman Zhang, Derek P.
Wong, John Letterio, Reshmi Parameswaran.
"Combination Therapy for Treating Advanced
Drug-Resistant Acute Lymphoblastic
Leukemia", Cancer Immunology Research,
2019

Publication

T

S. Phatak, S. Chaurasia, S. K. Mishra, R. Gupta,
V. Agrawal, A. Aggarwal, R. Misra. "Urinary B
cell activating factor (BAFF) and a
proliferation-inducing ligand (APRIL): potential
biomarkers of active lupus nephritis", Clinical
& Experimental Immunology, 2017

Publication

T

WWW.em-consulte.com

Internet Source

(K

Miao Shao, Jing He, Ruijun Zhang, Xia Zhang,
Yue Yang, Chun Li, Xiaoyun Liu, Xiaolin Sun,
Zhanguo Li. "Interleukin-2 Deficiency
Associated with Renal Impairment in Systemic
Lupus Erythematosus", Journal of Interferon &
Cytokine Research, 2019

Publication

T

N/A. "Current World Literature", Current
Opinion in Rheumatology, 09/2008

Publication

(K




—
o

onlinelibrary.wiley.com

Internet Source

T

—_—
—

Vaishali R. Moulton, Abel Suarez-Fueyo, Esra
Meidan, Hao Li, Masayuki Mizui, George C.
Tsokos. "Pathogenesis of Human Systemic
Lupus Erythematosus: A Cellular Perspective",
Trends in Molecular Medicine, 2017

Publication

(K

—
N

doaj.org

Internet Source

T

—
w

edoc.hu-berlin.de

Internet Source

(K

B

jXym.amegroups.com

Internet Source

T

arthritis.pure.elsevier.com
InternetSourcE <1 %
sinta3.ristekdikti.go.id
Internet Source g <1 %
April Jorge, Victor M. Castro, April Barnado, <'I o

Vivian Gainer et al. "ldentifying lupus patients
in electronic health records: Development and
validation of machine learning algorithms and
application of rule-based algorithms",
Seminars in Arthritis and Rheumatism, 2019

Publication




Miao Miao, Xian Xiao, Jiayi Tian, Yunzhi <1 o
Zhufeng et al. "Therapeutic Potential of ’
Targeting Tfr/Tfh Cell Balance by Low-Dose-IL-

2 in Active SLE: A Post-Hoc Analysis from a
Double-Blind RCT Study", Research Square,
2020

Publication

JmsKams-orkr <1y

P lse <1y

Artono, Bakti Surarto, Nyilo Purnami, <1 o
Fransiska Hutahaen, M. Reza Mahardhika.

"The Association of IL-1 Alpha Level and TNF
Alpha Expressions on Bone Destruction in
Chronic Suppurative Otitis Media and
Cholesteatoma", Indian Journal of
Otolaryngology and Head & Neck Surgery,
2019

Publication

py] H Sibarani, Z Zu!oir. "Systemi; lupus <1 o
erythematosus in a male patient"”, IOP
Conference Series: Earth and Environmental
Science, 2018
Publication

J. Tyrrell-Price. "The effect of interleukin-10 <1 o

and of interleukin-12 on the in vitro



production of anti-double-stranded DNA
antibodies from patients with systemic lupus
erythematosus", Clinical & Experimental
Immunology, 4/2001

Publication

www.pubmedcentral.nih.gov
InternetS(F))urce g <1 %

cancerres.aacrjournals.or 1
Internet Source J g < %

emedicine.medscape.com 7
Internet Source p < %
www.karger.com <1

Internet Source %
S K Katkam, L Rajasekhar, V K Kutala. " The <1

, i . " %

influence of functional polymorphic positions

of molecules on risk for South Indian systemic

lupus erythematosus patients ", Lupus, 2018

Publication

www.intechopen.com
Internet Source p <1 %
Kelly C Cushing, Xiaomeng Du, Yanhua Chen, <'I o

LC Stetson et al. "Inflammatory Bowel Disease
Risk Variants Are Associated with an

Increased Risk of Skin Cancer", Cold Spring
Harbor Laboratory, 2021

Publication




aricjournal.biomedcentral.com

InternitSource <1 %
docs.google.com

Internethourceg <1 %

radworks.proquest.com

%ternet Source p q <1 %
repository.wima.ac.id

Intelr:r)wetSourcey <1 %
WWW.jrheum.or

InternetSJource g <1 %

Jing He, Ruijun Zhang, Miao Shao, Xiaozhen <1 o
Zhao et al. "Efficacy and safety of low-dose IL- ’
2 in the treatment of systemic lupus
erythematosus: a randomised, double-bling,
placebo-controlled trial", Annals of the
Rheumatic Diseases, 2020
Publication

José C. Crispin. "T-Cells and Systemic Lupus <1 o
Erythematosus", Systemic Lupus ’
Erythematosus, 2011
Publication

Linda A. Lieberman, George C. Tsokos. "The <'] o

0

IL-2 Defect in Systemic Lupus Erythematosus
Disease Has an Expansive Effect on Host
Immunity", Journal of Biomedicine and
Biotechnology, 2010



Publication

Ifn1te(r)n(2t()sgSrfeearchdata.s3.amazonaws.com <1 o
www.jehp.net
InternetSJource[:) <1 %
www.onlinelibrary.wiley.com <'I
Internet Source %
Abel Suarez-Fueyo, Sean J. Bradley, David <1 o
Klatzmann, George C. Tsokos. "T cells and
autoimmune kidney disease", Nature Reviews
Nephrology, 2017
Publication
Hideyuki Murata, Ryutaro Matsumura, Akio
43 . <l%
Koyama, Takao Sugiyama et al. "T cell
receptor repertoire of T cells in the kidneys of
patients with lupus nephritis", Arthritis &
Rheumatism, 2002
Publication
Rahul Sharma, Gilbert R Kinsey. "Regulatory T <'I o
cells in Acute and Chronic Kidney Diseases", ’
American Journal of Physiology - Renal
Physiology, 2017
Publication
Teresa A Lillis, Vanessa Tirone, Nisarg Gandhi, <1 o

Stacy Weinberg et al. "Sleep Disturbance and
Depression Symptoms Mediate the
Relationship between Pain and Cognitive



Dysfunction in Lupus Patients", Arthritis Care
& Research, 2018

Publication

archive.or

Internet Source g <1 %
cwww.intechopen.com

Internet Source p <1 %
d-nb.info

Internet Source <1 %
journal-cdn.frontiersin.or

JInternetSource g <1 %
repository.um.edu.m

Intelrjnet Sourcey y <1 %

worldwidescience.org <1
Internet Source %

www.medicaljournals.se <1
Internet Source %

"Moderated Poster Presentations", <1

. %

International Journal of Urology, 8/2006
Publication

Christian Lood. "Protein synthesis of the pro- <1 o

inflammatory S100A8/A9 complex in
plasmacytoid dendritic cells and cell surface
ST100A8/A9 on leukocyte subpopulations in
systemic lupus erythematosus", Arthritis
Research & Therapy, 2011



Publication

J Patrick, B Marpaung, Y Ginting. "Differences <1 y
of serum procalcitonin levels between ’
bacterial infection and flare in systemic lupus
erythematosus patients", IOP Conference
Series: Earth and Environmental Science, 2018
Publication

Joo, Young Bin, and Sang-Cheol Bae. <1 o

"Assessment of clinical manifestations,
disease activity and organ damage in 996
Korean patients with systemic lupus
erythematosus: comparison with other Asian
populations", International Journal of
Rheumatic Diseases, 2014.

Publication

Exclude quotes On Exclude matches Off

Exclude bibliography On



Serum Interleukin-2 Level Associated with TregTh17 Ratio in
Active Systemic Lupus Erythematosus

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/ ’I OO Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6




