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Thrombocytopenia is a disease characterized by a decreased platelet count. Some of
the causes are decreased platelet production, increased platelet use, such as due to
infection, and autoimmune causes, namely the loss of tolerance of the immune system
to self-antigens on the surface of the platelets and megakaryocytes marked with a
platelet count <100,000/uL. Based on the pathomechanism, this disease is classified
into primary I'TP, non-primary I'TP, and I'TP caused by other conditions. IL.-4, one of
the cytokines produced by Th2, stimulates B cells to increase antibody production.
This study aimed at comparing the IL-4 levels in primary ITP patients and non-
primary I'TP patients. This study involved 30 primary I'TP subjects and 30 non-primary
ITP subjects obtained based on data from medical records through IL.-4 cytokine level
examination using the ELISA method. The results of this study revealed that the IL-
4 levels of the non-primary I'TP subjects were higher than the primary I'TP subjects,
which signifies differences in I1.-4 levels between both groups.
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INTRODUCTION

Thrombocytopenia is a condition in which
the number of platelets in the body dectreases from
the normal number, which is <150,000 -
450,000/ul of blood. This condition is attributed
to decreased platelet production due to bone
marrow damage, myelofibrosis, myelodysplastic
syndromes, and genetic defects.
Thrombocytopenia is also caused by increased
platelet consumption due to autoimmunity
(Matzdorff et al, 2018). Based on the
pathomechanism, autoimmune thrombocytopenia
consists of primary immune thrombocytopenia
(I'TP), which is characterized by a platelet count of
less than 100,000 pL (Sari T, 2018). Non-primary
ITP is caused by primary diseases, including
infections (such as Helicobacter pylori, Human
Immunodeficiency  Virus/HIV, Hepatitis C
Virus/HCV, etc.), autoimmune disease (such as
Systemic Lupus Erythematosus/SLE,
Rheumatoid — Arthritis/RA,  thyroid disease,
Antiphospholipid ~ Antibody  Syndrome/APS,
Evans syndrome/ES) (Zufferey et al, 2017),
lymphoproliferative disease (chronic lymphocytic
leukemia/CLL.  and
leukemia/LGL) and certain drugs (Cines et al,

granular  lymphocytic
2009). Moreover, thrombocytopenia can happen
due to splenomegaly, bleeding, and severe
infection (sepsis) Matzdorff et al., 2018).
Primary ITP is an autoimmune disease
caused by the destruction of normal platelets due
to the presence of autoantibodies (antibody-
mediated destruction of platelets) and impaired
production of megakaryocytes. This disease is a
disorder attributed to immune dysregulation with
the end result of the loss of the immune system
tolerance to self-antigens that are on the surface
of platelets and megakaryocytes. T cells are
activated due to platelet-specific  antigen
recognition on APC (Antigen Presenting Cell),
which then induces antigen-specific expansion in
B cells. Then, B cells produce autoantibodies
specific to glycoproteins expressed on platelets
and megakaryocytes. The circulating platelets are
bound by platelet autoantibodies and adhesion to
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the spleen macrophage FC receptor happens,
destroying platelets. Also, anti-megakaryocyte
autoantibodies are formed, which reduce the
ability of megakaryocytes to produce platelets
(Sari  Teny Tjitra, 2018). Although the
pathogenesis remains unclear, it is believed that
primary I'TP is resulted from the development of
IgG autoantibodies that target structural platelet
membrane glycoproteins Ilb-1Ila (Zainal et al,
2019).

Based on data from the International World
Health Organization (WHO), the prevalence rate
of ITP is increasing from year to year. The
prevalence rates of ITP in a number of countries
were 1.8 cases/1000 deliveries in Finland, 0.5-1.5
cases/1000 deliveries in the UK and France, and
80% of cases of FNAIT (Fetal Neonatal
Alloimmune Thrombocytopenia) in Japan due to
HPA (Human Platelet Antigen) incompatibilities).
The prevalence rate of ITP among adults in the
US was estimated at 3.3/100,000/year, the
prevalence in children was estimated at
5.3/100,000/year (the number of ITP in children
was diagnosed almost the same every year), and
the prevalence of cases was 9.5/100,000/year. The
ratio of men and women is almost balanced, with
52% of men and 48% of women. About 40% of
all patients diagnosed with ITP were children
under 10 years old, most commonly diagnosed at
2 to 4 years of age (NORD, 2015).

Another study from France reported an
overall incidence of I'TP of 2.92/100,000/yeat.
The prevalence rate in women
(3.03/100,000/year) was higher than in men
(2.77/100,000/year). Meanwhile, incidence of
non-primary ITP  occurred with various
conditions, such as malignant lymphoid disorders
(5.9%), SLE (2.5%), myelodysplastic syndrome
(2,3%), immune deficiency (1.7%, excluding HIV
infection), HIV infection (0.9%), sarcoidosis
(0.6%), antiphospholipid syndrome (0.3%), and
HCV infection (0.2%), as well as adult patients
(1.63%) and children (1.1%) with Evans syndrome
(Moulis et al., 2014).
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Cytokines are molecules that are

responsible  for  controlling  intracellular
communication and directing immunological
reactions (Abbas, 2016). Cytokine balance
regulates the immune system under normal and
disturbed conditions in many autoimmune
diseases. Several studies support the role of serum
cytokines in the pathogenesis of ITP and provide
evidence showing that polarized T-helper
lymphocytes into Th1 and Th2 immune responses
lead to B cell differentiation with the production
of autoreactive antibodies in ITP (Paveli¢, 2013.
Differentiation of naive T-helper cells into Th2
cells is stimulated by IL-4, which may be produced
by mast cells, other tissue cells, and T cells
themselves. Th2 cells also produce more IL-4
which stimulates B cells to increase antibody
production (Abbas Ak, 2010).

showed that 1L-4

contributed to the pathogenesis of ITP as

Several  studies
evidenced by an increase in serum IL-4 levels and
the presence of 1L.-4 gene polymorphisms in I'TP
patients compared to healthy control. Research
Srdana Culic, et al. (2013) explained that the serum
IL-4 levels of I'TP patients were higher than that
of healthy control. The study by Manal Mohamed
M and Samah Mohamed AE (2014) examined the
IL4 and IL10 gene polymorphisms in 70 ITP
patients and 50 healthy controls. It was found that
IL4 RP2 and IL10 A alleles were detected more
frequently happened among ITP patients
compared to controls. Combined polymorphisms
of IL4 and IL10 genes are associated with a
greater risk of I'TP (Makhlouf & Elhamid, 2014).

Ma et al (2014
concentrations of plasma cytokines associated
with Th1 (IFN-y, IL-2), Th2-related cytokines (IL-
4, 1L-10), Thl7-related cytokines (IL-17), and
cytokines associated with Treg (TGF- 1) in 52
adult ITP patients and 30 healthy controls,
evaluated using the ELISA (Enzyme-Linked
Immunosorbent Assay) assay method. The results

measured  the

showed that the concentrations of Th2 cytokines
(IL-4 and I1.-10) were significantly higher in ITP

patients compared to in the controls.
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A recent study by Noriyuki Takahashi, et al.
(2017) evaluated the impact of Th1/Th2 cytokine
receptor functional polymorphisms in 126 patients
with chronic Immune Thrombocytopenia (cITP)
and 202 healthy controls. The results showed that
cytokine polymorphisms affected Th1/Th2 and
increased the susceptibility and severity to cITP.

Based on the background description, 11.-4
contributes to the pathogenesis of ITP as
evidenced by an increase in serum IL-4 levels and
the presence of IL-4 gene polymorphisms in
patients with ITP. In this study, the researchers
compared the levels of IL-4 in the serum of
patients with primary I'TP and non-primary I'TP.

MATERIALS AND METHODS

Research procedure

This research was conducted from August
to December 2019 in HUM-RC Laboratory of
Hasanuddin University Hospital and the research
samples were taken from Dr. Wahidin
Sudirohusodo  Central Public Hospital in
Makassar.

A total of 60 samples were used in this
research, with 30 subjects of primary ITP
thrombocytopenia and 30 subjects of non-primary
ITP, who had routine blood tests and showed a
platelet count <100,000/ul. The subjects wete
officially diagnosed and proven from the medical
record data. The samples were gathered using a
purposive  sampling technique. The IL-4
examination was performed using the ELISA
method.

Data Analysis

The data on the characteristics of the
research subjects were presented descriptively. To
determine the data distribution, the Shapiro-Wilk
test was performed. Since the data were not
normally distributed, the Mann-Whitney test was
conducted.
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RESULT AND DISCUSSION

This research involved 30 subjects of
primary I'TP and 30 subjects of non-primary I'TP,
aged two to 79 years old. The characteristics of the
subjects are presented in Table 1. In terms of sex,
the subjects of primary I'TP were 24 women and
six men, and this is in line with the result of the
study by Emmanuel Andrés (2016) in France,
primary ITP commonly occurred in women with
the ratio of 3-4:1, compared to men. This is
attributed to sex hormones, which can play a role
in susceptibility to ITP. Apart from having an
impact on the immune system, sex hormones can
also change the clinical features and response to
therapy, as in some experimental animals, estrogen
promotes a B-cell mediated autoimmune disease,
while androgen is the opposite (Andres, 2016).
The subjects of non-primary I'TP subjects in this
study consisted of 12 women and 18 men.

Table 1. The characteristics of the research subjects

Nurfaizah et al. | 133

The analysis on the characteristics of research
subjects, it was revealed that most primary ITP
subjects (73.3%) were aged 18-65 years. The
prevalence rate was different from that was found
by Sajedeh Saeidi, et.al. (2014), that among the
total thrombocytopenia patients, 223 patients
(69%) were diagnosed since they were childhood,
with a mean age of 3.6 years, and 100 patients
(31%) were diagnosed since adult, with a mean age

34.3 years.

The comparison of IL-4 levels in primary I'TP
subjects and non-primary I'TP subjects

To investigate the comparison of IL-4
levels in primary ITP subjects and non-primary
ITP subjects, the normality test on the samples
was conducted. The results showed that all groups
were not normally distributed; and therefore, a
non-parametric test with the Mann-Whitney test
was performed. The results of the test are
presented in Table 2.

Characteristics Primay ITP (n=30) Non-primary
ITP (n=30)
N % N %
Sex Male 24 80 12 40
Female 6 20 18 60
Age 2 -17 4 13.3 4 13.3
18 - 65 22 73.3 21 70
066 -79 4 13.3 5 16.7
Classification of a. PLT Production | - - 13 43.3
thrombocytopenia b. PLT Consumption 1
e Primary I'TP 30 - - .
e Non-primary ITP - 100 12 40
c. Other types of - - 5 16.6
thrombocytopenia
Average thrombocytes (103/ul) 40.7 49.23
IL-4 (ng/L 26.1 29.5

Table 2. the comparison of 1L-4 levels in primary I'TP subjects and non-primary I'TP subjects

. Interleukin 4 (ng/L) P
Subject N Range Median
Primary I'TP 30 12-75 19.5 0.003
Non-primary ITP 30 15-1054 29.5

*P: Mann-Whitney test
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The results of the statistical test exposed
that the median of IL-4 level in primary ITP
subjects was 19.5 ng/L, while the median of non-
primary I'TP subjects reached 29.5 ng/L, with the
p-value =0,003<a=0,05. In other words, non-
primary ITP subjects had a higher median than
primary I'TP subjects, with a significant difference.
This is associated with the diseases causing non-
primary I'TP that contribute to a higher increase in
1L-4 level.

Diseases that trigger non-primary I'TP were
found in samples with a diagnosis of infection
involving B cell activation. B cell activation and
differentiation produced IL-4-induced antibodies.
IL-4, a mediator that is one of the most frequently
associated cytokines in inflammatory disease, is
mainly produced by activated T helper 2 (Th2)
cells although mast cells, basophils, and
eosinophils are also known to secrete I1L-4. (Abbas
Ak, 2016). One of the causes of infection is HCV,
a virus transmitted through the blood that reaches
the liver through blood circulation. After entering
the liver, this virus replicates in the liver cells
(Kistangari & McCrae, 2013). The study by
Zhitong Wu, et al. (2015) reported that I1L-4
polymorphisms were associated with an increased
risk of HCV infection and hepatocellular
carcinoma, especially among Asian populations.
This study also included the samples of aplastic
anemia, which is a disease of bone marrow
hematopoietic tissue damage and results in
excessive apoptosis of hematopoietic cells. Hong-
Xia Zhang (2016) examined the changes and
significance of Th1/Th2 in patients with aplastic
anemia, with results depicting that Th1 /Th2 cells
in the observation group were significantly higher
than in the control group. This study also reported
that Th1l/Th2-related cytokines, namely IFN-
v/1L-4, in the observation group wete significantly
higher than in the control group. Severe sepsis is
also a diagnosis that commonly occurs in non-
primary I'TP subjects. Schulte et al. (2013) reported
that 1L-4 mRNA expression was associated with
survival in patients with severe sepsis. This study
suggested that 11.-4 plays an important role in the
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pathogenesis of sepsis, even though the exact role
in the disease has not been identified.

CONCLUSION

This study concludes that the IL-4 level of
subjects with non-primary ITP was higher than
that of the subjects with primary ITP, indicating a
difference in the IL.-4 level between both groups.

REFERENCES

Abbas, AK., Licthman, A.H. & Pillai, S. (2016).
Imunnlogi Dasar: Fungsi dan Kelainan Sistem Imun.
Editor Edisi Indonesia ke-5 oleh Handono
Kalim. Elseiver: Singapura.

Andres, E. (2016). What Impact for Sex Difference on
Immune Thrombocytopenic Purpura? Women's
Health - Open  Journal,  2(1), el-e3.
https://doi.otg/10.17140/WHO]J-2-¢004

Cines, D. B., Liebman, H., & Stasi, R. (2009).
Pathobiology of secondary
thrombocytopenia. Sewinars in Hematology, 46(1

immune

Suppl 2), $2-14.
https://doi.otg/10.1053 /j.seminhematol.2008.1
2.005

Hong-Xia Zhang, Guang-Sheng Wu, & W.-L. G. (2010).
Changes and significances of Th1/Th2, related
cytokines and T cell subgroup in aplastic anemia
patients. Journal of Hainan Medical University,

22(10), 96-98. Retrieved from
http:/ /www.hnykdxxb.com/PDF/201610/25.p
df

Kistangari, G., & McCrae, K. R. (2013). Immune
Thrombocytopenia. Hematology/ Oncology Clinies of
North America, 27(3), 495-520.
https://doi.org/10.1016/j.hoc.2013.03.001

Ma, L., Liang, Y., Fang, M., Guan, Y,, Si, Y,, Jiang, I, &
Wang, I (2014). The cytokines (IFN-gamma, IL-
2, IL-4, 1L-10, IL-17) and Treg cytokine (TGF-
betal) levels in adults with immune
thrombocytopenia. Die Pharmazie, 69(9), 694—

697. Retrieved from
http:/ /www.ncbi.nlm.nih.gov/pubmed/252729
42

Makhlouf, M. M., & Elhamid, S. M. A. (2014).
Expression of IL4 (VNTR intron 3) and IL10 (-
627) Genes Polymorphisms in Childhood
Immune Thrombocytopenic Purpura. Laboratory
Medicine, 45(3), 211-219.
https://doi.org/10.1309/LMBOQC5T1RXTTR
7Q



Analysis of Interleukin-4 Level in Patients with Autoimmune

Matzdorff, A., Meyer, O., Ostermann, H., Kiefel, V,,
Eberl, W, Kihne, T., & Rummel, M. (2018).
Immune  Thrombocytopenia -  Current
Diagnostics and Therapy: Recommendations of
a Joint Working Group of DGHO, OGHO,
SGH, GPOH, and DGTI. Oncology Research and
Treatment, 41(5), 1-30.
https://doi.org/10.1159/000492187

Moulis, G., Palmaro, A., Montastruc, J.-L.., Godeau, B,
Lapeyre-Mestre, M., & Sailler, L. (2014).
Epidemiology of incident immune
thrombocytopenia: a nationwide population-
based study in France. Blood, 124(22), 3308-3315.
https://doi.otg/10.1182/blood-2014-05-578336

National Organitation for Rare Disorder. (2015).
NORD gratefully acknowledges the Platelet Disorder
Support Association and PDSA Medical Advisior
Douglas Cines, MD, for assistance in the preparation of
this report

Paveli¢, J. (2013). Immune thrombocytopenia: serum
cytokine levels in children and adults. Medical
Science Monitor, 19, 797-801.
https://doi.otg/10.12659 /MSM.884017

Sacidi, S., Jaseb, K., Asnafi, A. A., Rahim, F,
Pourmotahari, F, Mardaniyan, S., Yousefi, H.,
Alghasi, A., Shahjahani, M., & Saki, N. (2014).
Immune Thrombocytopenic Purpura in Children
and Adults: A Comparative Retrospective Study
in IRAN. International journal of hematology-oncology
and stem cell research, 8(3), 30-30.

Nurfaizah et al. | 135

Sari, T. T. (2018). Immune thrombocytopenic purpura.
Sari Pedjatri, 20 (1).
https://dx.doi.org/10.14238/sp20.1.2018.58-64

Schulte, W., Bernhagen, ], & Bucala, R. (2013).
Cytokines in Sepsis: Potent Immunoregulators
and Potential Therapeutic Targets—An Updated
View. Mediators of Inflammation, 2013, 1-16.
https://doi.otg/10.1155/2013 /165974

Takahashi, N., Saitoh, T., Gotoh, N., Nitta, Y., Alkebsi,
L., Kasamatsu, T., & Murakami, H. (2017). The
cytokine polymorphisms affecting Th1/Th2
increase the susceptibility to, and severity of,
chronic ITP. BMC Immunology, 18(1), 26.
https://doi.org/10.1186/512865-017-0210-3

Wu, Z., Qin, W, Zeng, J., Huang, C,, Lu, Y,, & Li, S.
(2015). Association Between 1L-4
Polymorphisms and Risk of Liver Disease.
Medicine, 94(35), e1435.
https://doi.org/10.1097/MD.000000000000143
5

Zainal, A., Salama, A., & Alweis, R. (2019). Immune
thrombocytopenic purpura. Journal of Community
Hospital Internal Medicine Perspectives, 9(1), 59—61.
https://doi.org/10.1080/20009666.2019.156588
4

Zufferey, A., Kapur, R, & Semple, J. (2017).
Pathogenesis and Therapeutic Mechanisms in
Immune Thrombocytopenia (ITP). Journal of
Clinical Medicine, 6(2), 16.
https://doi.org/10.3390/jcm6020016



