
Interleukin (IL)-1 family cytokine in primary immune
thrombocytopenia: a comparison with systemic
lupus erythematosus-associated thrombocytopenia
Yanxia Zhan 

Zhongshan Hospital
Boting Wu 

Zhongshan hospital
Chanjuan liu 

Zhongshan Hospital
Luya Cheng 

Zhongshan Hospital
Lili Ji 

Zhongshan Hospital
Feng Li 

Zhongshan Hospital Fudan University
Yang Ke 

Zhongshan Hospital Fudan University
Pu Chen 

Zhongshan Hospital Fudan University
Fanli Hua 

Zhongshan Hospital Fudan University
Ling Yuan 

Zhongshan Hospital Fudan University
Zhihui Min 

Zhongshan Hospital Fudan University
Lihua Sun 

Zhongshan Hospital
Hao Chen 

Zhongshan Hospital Fudan University
Yunfeng Cheng  (  yfcheng@fudan.edu.cn )

Zhongshan Hospital, Fudan University https://orcid.org/0000-0002-9581-1134

Research

https://doi.org/10.21203/rs.3.rs-17605/v1
mailto:yfcheng@fudan.edu.cn
https://orcid.org/0000-0002-9581-1134


Keywords: Primary immune thrombocy topenia, Systemic lupus erythematosus, IL 1 cytokine family,
Biomarker

Posted Date: March 18th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-17605/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-17605/v1
https://creativecommons.org/licenses/by/4.0/


Interleukin (IL)-1 family cytokine in primary immune 

thrombocytopenia: a comparison with systemic lupus 

erythematosus-associated thrombocytopenia 

Yanxia Zhan, BS1, Boting Wu, MD, PhD 2, Chanjuan Liu, MD1, Luya Cheng, MD1, 

Lili Ji, MD, PhD 1, Feng Li, MD, PhD 1,3, Yang Ke, MD1, Pu Chen, MD4, Fanli Hua, 

MD, PhD 3, Ling Yuan, MD1, Zhihui Min,MD5, Lihua Sun, MD3, Hao Chen, 

MD,PhD6, Yunfeng Cheng, MD,PhD1,3,5,7* 

1. Department of Hematology, 2. Department of Transfusion Medicine, 4. Department 

of Clinical Laboratory, 5. Institute of Clinical Science, Zhongshan Hospital Fudan 

University, Shanghai 200032, China 

3. Department of Hematology, Zhongshan Hospital Qingpu Branch, Fudan 

University, Shanghai, 201700, China 

6. Department of Thoracic Surgery, Zhongshan Hospital Xuhui Branch, Fudan 

University, Shanghai, 200031, China  

7. Center for Tumor Diagnosis & Therapy, Jinshan Hospital, Fudan University, 

Shanghai, 201508, China 

 

Short Title: IL-1 family cytokine in ITP and SLE 

Keywords: Primary immune thrombocytopenia; Systemic lupus erythematosus; 

IL-1 cytokine family; Biomarker 

 

*Corresponding author 

Yunfeng Cheng, MD, PhD,  

Professor of Medicine 

Institute of Clinical Science, Department of Hematology,  

Zhongshan Hospital, Fudan University,  



180 Fenglin Rd, Shanghai 200032, China 

Telephone: +86-21-60267312 

Email: yfcheng@fudan.edu.cn 

 

Authors’ emails 

Yanxia Zhan: zhan.yanxia@zs-hospital.sh.cn 

Boting Wu: wu.boting@zs-hospital.sh.cn 

Chanjuan liu: 15111210015@fudan.edu.cn 

Luya Cheng: cheng.luya@zs-hospital.sh.cn 

Lili Ji: ji.lili@zs-hospital.sh.cn 

Feng Li: li.feng@zs-hospital.sh.cn 

Yang Ke: ke.yang@zs-hospital.sh.cn 

Pu Chen: chen.pu@zs-hospital.sh.cn  

Fanli Hua: hua_fanli@fudan.edu.cn 

Ling Yuan: yuan.ling@zs-hospital.sh.cn 

Zhihui Min: min.zhihui@zs-hospital.sh.cn 

Lihua Sun: qpsunlh023@126.com 

Hao Chen: h.chen@fudan.edu.cn 

mailto:yfcheng@fudan.edu.cn
mailto:zhan.yanxia@zs-hospital.sh.cn
mailto:wu.boting@zs-hospital.sh.cn
mailto:15111210015@fudan.edu.cn
mailto:cheng.luya@zs-hospital.sh.cn
mailto:ji.lili@zs-hospital.sh.cn
mailto:li.feng@zs-hospital.sh.cn
mailto:ke.yang@zs-hospital.sh.cn
mailto:hua_fanli@fudan.edu.cn
mailto:yuan.ling@zs-hospital.sh.cn
mailto:min.zhihui@zs-hospital.sh.cn
mailto:qpsunlh023@126.com
mailto:h.chen@fudan.edu.cn


Abstract 

Background: Primary immune thrombocytopenia (ITP) is an autoimmune-mediated 

disorder characterized by decreased platelet count. Systemic lupus erythematosus 

(SLE) is also an autoimmune disease which thrombocytopenia is a common 

hematologic manifestation. Interleukin (IL)-1 family cytokines are major 

proinflammatory and immunoregulatory mediators. This study aimed to investigate 

the role of IL-1 cytokines in patients with ITP and SLE and the potential 

pathophysiologic mechanism to differentiate SLE-associated thrombocytopenia 

(SLE-TP) from ITP. 

Methods: Multiplex cytokine assay and real-time polymerase chain reaction 

(RT-PCR) were used to measure the IL-1 cytokines in 17 newly diagnosed ITP 

patients, 17 SLE-TP patients, 19 SLE patients without thrombocytopenia (SLE-NTP) 

and 10 healthy controls.  

Results: The serum levels of IL-1β, IL-18, IL-36α, IL-36β, IL-36γ and IL-33 were 

decreased significantly in ITP patients as compared with SLE-TP, SLE-NTP patients 

and healthy controls (p<0.05). There was no significantly difference in the serum 

level of IL-37 between ITP and SLE-TP patients, however, there is a positive 

correlation between platelet count with IL-37 level in ITP patients. Our data 

suggested that serum IL-1β, IL-18, IL-36α, IL-36β, IL-36γ, IL-33 and IL-37 were 

involved in the pathogenesis of ITP.  

Conclusions: Serum IL-1β, IL-18, IL-36α, IL-36β, IL-36γ and IL-33 could be 

considered biomarkers to differentiate SLE-TP from ITP patients. 



Background 

Primary immune thrombocytopenia (ITP) is an autoimmune-mediated acquired 

bleeding disorder, defined as a platelet count less than 100×109/L without other 

causes of isolated thrombocytopenia [1, 2]. The etiology of ITP is complex and 

heterogeneous. At present, the diagnosis of ITP is still exclusive diagnosis, and there 

is lack of molecular markers specific to diagnosis. Multiple mechanisms have been 

described in ITP such as autoantibodies, T cell dysregulation and impaired 

Megakaryocyte[1, 2], highlighting the heterogeneous nature of ITP. Because of the 

heterogeneous nature of ITP, clinical presentation and the response to regular 

treatment are different among patients. Several causes or diseases such as systemic 

lupus erythematosus (SLE) are associated with thrombocytopenia, defined as 

secondary ITP.  

SLE is a complex autoimmune disease and is usually associated with 

hematological abnormality[3], also with thrombocytopenia. Prevalence of 

thrombocytopenia in SLE patients has been reported to be 7%-30% [4]. Conversely, 

prevalence of SLE in all ITP cases in adult is approximately 5%, which is the most 

common cause of secondary ITP[5]. Sometimes in the early stages of SLE, when 

there are only symptoms of thrombocytopenia, it is difficult to differentiate between 

the ITP with SLE[5]. SLE-associated thrombocytopenia (SLE-TP) is defined as a 

platelet count less than 100×109/L in the absence of any other identifiable cause[6]. 

The pathogenesis of thrombocytopenia in SLE is heterogeneous and multifactorial. 

However, it is widely accepted that increased platelet clearance mediated by 



autoantibody against platelet contributes to the pathogenesis, which is analogous to 

the mechanism of ITP. Different from primary ITP, clinical treatment for 

thrombocytopenia secondary to an identifiable cause is often targeted toward the 

ongoing disorder. However, the biomarker to differentiate SLE-TP from ITP is still 

not very clear [7-9]. 

The family of interleukin 1 (IL-1) cytokines consists of 11 members, including 7 

pro-inflammatory agonist, IL-1α (IL-1F1), IL-1β (IL-1F2), IL-18 (IL-1F4), IL-33 

(IL-1F11), IL-36α (IL-1F6), IL-36β (IL-1F8) and IL-36γ (IL-1F9), initiating the 

proinflammatory signal and 4 antagonists or anti-inflammatory activity, IL-1 

receptor antagonist (IL-1Ra, IL-1F3), IL-36Ra (IL-1F5), IL-37 (IL-1F7) and IL-38 

(IL-1F10), inhibiting inflammation or trigger anti-inflammatory reactions[10]. IL-1 

cytokine family is a family of protein molecules that play a crucial role  as a major 

proinflammatory and immunoregulatory mediator in a wide range of 

autoinflammatory, infectious, tumor and autoimmune disease which act through 

receptors of the Toll-like/IL-1 receptor superfamily[11-15]. The productions of 

inflammatory cytokines such as IL-1, IL-36 and IL-18 activate target cells through 

the receptors superfamily then amplify the immune response. However, the 

antagonist such as IL-1Ra is the receptor antagonist of IL-1, including IL-1α and 

IL-1β, which act as an inhibitor of IL-1 dependent inflammation. 

Recently, IL-1 family cytokines have gained extra attention. It has been reported 

that blocking IL-1, particularly IL-1β, is now the standard of therapy for 

autoinflammatory diseases[16, 17]. Moreover, IL-1β, driving tumor-promoting 



inflammation in cancer, can be targeted in patients by using an IL-1 receptor 

antagonist which can be considered a checkpoint inhibitor[18, 19]. Several studies 

have described that the abnormal changes of IL-18 and IL-18-binding protein 

(IL-18BP) were involved in the pathogenesis of SLE and ITP[20-23]. Furthermore, 

recent studies demonstrate that IL-1 may also take part in inflammatory pathologies 

and auto-immune diseases through participate in the development of T-helper 17 

(Th17) cells[24, 25]. Increased numbers of Th17 cells have been reported in the 

patients with SLE and ITP. Because of the role of IL-1 cytokines in inflammation 

and autoimmune diseases, we hypothesize that IL-1 family cytokines could be 

involved in the pathogenesis of ITP and/or SLE. In the present study, we aimed to 

evaluate the expression of IL-1 family cytokines in ITP patients, SLE-TP patients 

and SLE without thrombocytopenia (SLE-NTP) patients, which might help to 

differentiate SLE-TP patients from ITP patients. 

Materials and methods 

Patients and controls 

Seventeen patients with newly diagnosed primary ITP (10 females and 7 males, 

median age 52 years, range 23-71 years), seventeen patients with SLE-TP (15 

females and 2 males, median age 36 years, range 21-61 years), nineteen patients with 

SLE-NTP (15 females and 4 males, median age 36 years, range 17-66 years) were 

enrolled in the study. These patients were recruited from Zhongshan Hospital of 

Fudan University (Shanghai, China) between July 2014 and May 2018, fulfilling the 

diagnosis criteria of ITP updated by an international working group [1] and the 



diagnosis of SLE according to the European League Against Rheumatism Executive 

Committee and the American College of Rheumatology criteria [5], respectively. 

Also 10 age- and sex-matched healthy controls were enrolled in the study (6 females 

and 4 males, median age 40.5 years, range 24-68 years). The study was approved by 

local Medical Ethics Committees of Zhongshan Hospital of Fudan University. 

Written informed consent was obtained from each patient in accordance with the 

declaration of Helsinki before being included in the study. 

Multiplex cytokine assay 

Blood samples were obtained from ITP patients, SLE patients and healthy controls. 

The blood samples were allowed to clot at room temperature for 1 h, and serum was 

removed by centrifugation (1500g, 10 minutes). The serum was stored at ﹣80°C 

until analyzed. Serum levels of IL-1 cytokine family, including IL-1α, IL-1β, IL-1Ra, 

IL-18, IL-36Ra, IL-36α, IL-37, IL-36β, IL-36γ, IL-38 and IL-33 were measured by 

Quantibody Human IL-1 Family Cytokine Array 1 (RayBiotech, USA), according to 

the manufacturer’s protocol. The signals (green fluorescence, Cy3 channel, 555-nm 

excitation, and 565-nm emission) were captured using a LuxScan-10K/A (Capitalbio, 

China). Quantitative data analysis was performed using RayBio Q Analyzer 

Software (RayBiotech, USA). 

Isolation of peripheral blood mononuclear cells (PBMCs) 

Ethylenediaminetetraacetic acid (EDTA)-anticoagulated venous blood samples were 

collected and diluted 1:2 with Hanks balanced salt solution (HBSS) before 

Ficoll-Hypaque gradient centrifugation (2500rpm at room temperature for 20min). 



Washed and resuspended in fetal bovine serum containing 10% dimethyl sulfoxide 

(DMSO) and stored in -80°C until RNA extraction. 

Real-Time Polymerase Chain Reaction (RT-PCR) 

Total RNA was isolated from PBMCs of each sample by using Trizol reagent 

(Invitrogen, USA) and converted into cDNA using a PrimeScript RT Reagent Kit 

(Takara, Japan) following the manufacturer’s instructions. The mRNA expressions of 

IL-1 cytokines were quantified using the TB Green Premix Ex Taq (Takara, Japan) 

on a 7500 Real Time PCR System (Applied Biosystems, USA). Amplification was 

performed for 40 cycles of 5s at 95°C and 34s at 60°C after initial denaturation 

(95°C, 30s). The primers used were as follows: IL-1α, 

5’-TGAAGCCGAGCCTCAAGATGAAG-3’ and 

5’-GGATGCCTGGTCACACTCAGAG-3’; IL-1β, 

5’-ACAGTGGCAATGAGGATGACTTGT-3’ and 

5’-TGTAGTGGTGGTCGGAGATTCGTA-3’; IL-1Ra, 

5’-TGTGCCTGTCCTGTGTCAAGTC-3’ and 

5’-GCCACTGTCTGAGCGGATGAAG-3’; IL-18, 

5’-GCCTGGACAGTCAGCAAGGAATT-3’ and 

5’-GCGAGAGGAAGCGATCTGGAAG-3’; IL-36Ra, 

5’-GGAAGCCAGTGCCTGTCATGTG-3’ and 

5’-TCCCGCCGGTAGAAGGTGAAG-3’; IL-36α, 

5’-CGAGGAAGGACCGTATGT-3’ and 5’-TGGCTGTGGTAGAAGAGAA-3’; 

IL-37, 5’-GCTCTGAGGACTGGGAAAAAGAT-3’ and 



5’-TCACCTTTGGACTTGTGTGAAC-3’; IL-36β, 

5’-TTCCTAGCCTCCTCACCACCATC-3’ and 

5’-CCACTCAGGACCCACACCATCT-3’; IL-36γ, 

5’-TGGTTCATTGCCTCCTCCAAGAGA-3’ and 

5’-GCCACATCCTGTTCTTCAGTTGCT-3’; IL-38, 

5’-GCCACACGCTTCACCTTCTTCC-3’ and 

5’-ACGCAGTTTCCTGTCTCCCTACC-3’; IL-33, 

5’-GAAGCTCCGCTCTGGCCTTATG-3’ and 

5’-CTGTTGACAGGCAGCGAGTACC-3’; GAPDH, 

5’-TCGGAGTCAACGGATTTGGT-3’ and 5’-TTCCCGTTCTCAGCCTTGAC-3’. 

Data were normalized to the level of GAPDH mRNA. The formula 2-△△Ct was used 

to analyze fold change of mRNA expression. 

Statistical analysis 

Analysis was performed with the SPSS 19.0 and GraphPad Prism 5.0 for Windows. 

For statistical analysis, the levels of cytokine below the detection limits were 

arbitrarily assigned the values corresponding to the minimum limits. Data were 

expressed as median (interquartile range). Differences in percentages were evaluated 

using chi-square analysis or the Fisher’s exact tests. Differences among the groups in 

measured values were analyzed using the one-way ANOVA with the least significant 

difference test for post-hoc multiple comparisons, Kruskal-Wallis test and 

Mann-Whitney U test as appropriate. P-values less than 0.05 were considered 

statistically significant. 



Results 

Patient characteristics 

Seventeen newly diagnosed primary ITP patients with a median platelet count 

9×109/L, range 1-22×109/L. Seventeen SLE-TP patients with a median platelet count 

66×109/L, range 29-95×109/L. Nineteen SLE-NTP patients with a median platelet 

count 183×109/L, range 104-327×109/L. Ten age- and sex-matched healthy controls 

with a median platelet count 247×109/L, range 185-309×109/L. Characteristics of the 

cases enrolled in the study are shown in Table 1. There were no significant 

differences in terms of distributions on age and sex among the ITP patients, SLE-TP 

patients, SLE-NTP patients and the controls (p>0.05). 

Serum IL-1 family cytokines in primary ITP patients, SLE-TP patients and 

SLE-NTP patients correlate with disease activity. 

In order to understand the serum IL-1 cytokines profile in ITP patients, SLE-TP 

patients and SLE-NTP patients, eleven cytokines including IL-1α, IL-1β, IL-1Ra, 

IL-18, IL-36Ra, IL-36α, IL-37, IL-36β, IL-36γ, IL-38 and IL-33 were analyzed 

(Table 2). The majority of IL-1α levels were below the detection limits of the assay 

(data not shown). Six pro-inflammatory cytokines were shown in Figure 1. As shown 

in Fig.1, the secretion of serum IL-1β, IL-18, IL-36α, IL-36β, IL-36γ and IL-33 were 

significantly decreased in primary ITP patients as compared with SLE-TP, SLE-NTP 

patients and healthy controls (all p <0.05). However, there were no significantly 

differences between the SLE-NTP patients and SLE-TP patients/health controls 

(p>0.05). Except IL-33, there were no significantly differences between the SLE-TP 



patients and health controls.  

Four anti-inflammatory cytokines were shown in Figure 2. As demonstrated in 

Fig.2, IL-1Ra and IL-36Ra were increased in primary ITP and SLE-TP patients than 

healthy controls without significant differences. There was significantly difference in 

the secretion of IL-1Ra between the primary ITP and SLE-TP patients. As compared 

with the controls, IL-37 and IL-38 were decreased significantly in primary ITP 

patients and SLE-TP patients. The level of IL-37 was increased significantly in 

SLE-NTP patients, compared with SLE-TP patients. 

The secretion of serum IL-37 and IL-36α correlated positively to platelet count 

in primary ITP and SLE-NTP patients, respectively 

IL-37 positively correlated with platelet count was found in primary ITP (r=0.617, 

p=0.008, Figure 3A). No significant correlation was found between IL-1 cytokines 

and platelet count in SLE-TP patients, but a significant positive correlation was 

found between IL-36α and platelet count in SLE-NTP patients (r=0.673, p=0.002, 

Figure 3B). 

The change of IL-1 mRNA expression between primary ITP patients and SLE-TP 

patients are not similar to those observed at the protein level 

To better understand the expression of IL-1 cytokines in primary ITP patients, 

SLE-TP patients and SLE-NTP patients, we next analyzed the mRNA expression of 

IL-1 cytokines. The expression of IL-1β mRNA was decreased significantly in 

SLE-TP patients as compared with SLE-NTP and controls. However, the expression 

of IL-36β and IL-38 mRNA were increased significantly in SLE-TP patients as 



compared with SLE-NTP and controls. In addition, there were no significantly 

differences between primary ITP patients and SLE-TP patients (Figure 4). The 

expression patterns of IL-1 mRNA expression were not similar to those that 

observed at the protein levels in ITP patients and SLE-TP patients. 

Discussion 

Immune thrombocytopenia is an autoimmune disease with abnormal T cell 

immunity[26]. Abnormal cytokines play an important role in its pathogenesis. The 

role of IL-1 family cytokines in the development of autoinflammatory and 

autoimmune diseases has gained extra attention because of their potential therapeutic 

targets. However, there was a few of IL-1 cytokines related to thrombocytopenia 

have been described previously; the majority of these significant cytokines have not 

been identified in ITP and SLE. Increasing evidences suggest that imbalance of 

immune regulation mechanisms, such as Th1/Th2 imbalance, Treg/Th17 imbalance, 

pro-inflammatory cytokines and anti-inflammatory cytokines imbalance, contribute 

to the maintenance of immune homeostasis[27]. Both ITP and SLE have been 

reported with increased Th17 cells. Moreover, IL-1 may participate in the 

development of Th17 cells. It is intriguing that we observed a down-regulation of 

IL-1β, IL-18, IL-36α, IL-36β, IL-36γ, IL-33, IL-37 and IL-38 in ITP patients as 

compared with healthy controls. The levels of IL-18 and IL-33 in serum were 

significantly down-regulated in ITP patients, which is in accordance with previous 

reports[28]. IL-18 is best known for its role in Th1 immune responses, whereas 

IL-33 has been strongly associated with Th2 responses. These findings support the 



hypothesis that IL-1 cytokines participate in the pathogenesis of ITP. 

The derangement of immune regulation also contributes to SLE. SLE-TP is 

cause by the autoantibody against platelet, which is analogous to ITP. The 

mechanism to differentiate SLE-TP from ITP remains unknown. In this study, we 

first detected the IL-1 cytokines among ITP patients, SLE-TP patients and SLE-NTP 

patients. The assessment of IL-1 cytokines in ITP patients in comparison with 

SLE-TP and SLE-NTP showed that the levels of IL-1β, IL-18, IL-36α, IL-36β, 

IL-36γ and IL-33 were significantly lower in ITP patients than SLE-TP and 

SLE-NTP patients. However, there were no significant differences in the levels of 

IL-1β, IL-18, IL-36α, IL-36β and IL-36γ between SLE-TP/SLE-NTP patients and 

healthy controls, also between SLE-TP patients and SLE-NTP patients. These data 

reveal a number of differences in the immunopathogenesis between ITP and 

SLE-TP/SLE-NTP patients. These findings indicate that IL-1β, IL-18, IL-36α, 

IL-36β, IL-36γ and IL-33 involved in the pathogenesis of ITP but not SLE, including 

SLE-TP and SLE-NTP. Although there was no significantly difference in the level of 

serum IL-37 between ITP and SLE-TP patients, a significantly positive correlation 

was found between IL-37 and platelet count in ITP patients. Serum IL-1β, IL-18, 

IL-36α, IL-36β, IL-36γ and IL-33 could be considered potential biomarkers that 

discriminated between ITP and SLE-TP patients. 

To better assess the expression of IL-1 cytokines, we also analyzed the mRNA 

expression of IL-1 cytokines among patients. What is interesting, there were no 

significantly differences between ITP and SLE-TP patients, which were not similar 



to those that observed at the protein levels, leading us to conclude that 

post-transcriptional regulation such as microRNAs may take part in the pathogenesis 

of ITP and SLE-TP patients. 

In conclusion, the present study indicates that parts of the IL-1 cytokines, such 

as serum IL-1β, IL-18, IL-36α, IL-36β, IL-36γ, IL-33 and IL-37 were involved in the 

pathogenesis of ITP. The protein levels of IL-1β, IL-18, IL-36α, IL-36β, IL-36γ and 

IL-33 rather than mRNA levels could be considered the biomarkers to differentiate 

SLE-TP from ITP patients. Considering the role of IL-1 cytokines in autoimmune 

and autoinflammation function, further investigations of IL-1 cytokines are 

warranted. 
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Table 1 Clinical characteristics of primary ITP, SLE-TP and SLE-NTP patients 

Variables 
ITP  SLE-TP 

(n=17) 

SLE-NTP 

(n=19) 

Controls 

(n=10) (n=17) 

Median age 52(23-71) 36(21-61) 36(17-66) 40.5(24-68) 

Sex     

Female 10 15 15 6 

Male 7 2 4 4 

Median platelet count 

(×109/L) 

9 (1-22) 66 (29-95) 183 (104-327) 247 (185-309) 

Abbreviations: ITP, immune thrombocytopenia; SLE-TP, systemic lupus 

erythematosus-associated thrombocytopenia; SLE-NTP, SLE without thrombocytopenia. 



Table 2 Serum IL-1 family cytokines levels of primary ITP, SLE-TP and SLE-NTP patients (pg/ml) 

 Primary ITP (n=17) SLE-TP (n=17) SLE-NTP (n=19) Health controls (n=10) 

IL-1F2 

(IL-1β) 
3.24 (1.5-5.04)

 ※＃
 17.35 (4.87-33.08) 19.78 (12.9-39.55) 21.96 (18.06-30.43) 

IL-1F3 

(IL-1Ra) 
57.61 (38.23-104.74)

 ＃
 21.3 (10.03-75.62) 24.12 (12.58-48.48) 31.11 (19.84-55.1) 

IL-1F4 

(IL-18) 
184.66 (113.92-334.54)

 ※＃
 

6935.64 

(281.53-9297.78) 
8847.64 (5663.6-10464.8) 

7497.2 

(5967.43-8144.15) 

IL-1F5 

(IL-36Ra) 
1103.8 (406.95-4497.75) 

1150.49 

(131.35-3301.73) 
4073.22(1884.32-4863.08)

 ※
 246.05 (77.23-997.78) 

IL-1F6 

(IL-36α) 
32.2 (20-54.4)

 ※＃
 366.85 (91.88-939.57) 499.7 (396.6-1055.81) 790.7 (366.63-1519.55) 

IL-1F7 

(IL-37) 
23.49 (20-28.35)

 ※＃
 30.29 (22.06-38.67)

 ※
 44.67 (30.36-91.39)

 ＃
 83.96 (27.1-238.27) 

IL-1F8 

(IL-36β) 
1.04 (0.5-1.28)

 ※＃
 10.97 (2.56-35.15) 17.26 (4.62-30.25) 19.79 (16.58-38.93) 

IL-1F9 

(IL-36γ) 
20 (20-33.25)

 ※＃
 1151.51 (34.32-1422.48) 1309.63 (742.73-2276.75) 

2074.9 

(1136.68-2649.83) 

IL-1F10 

(IL-38) 
36.84 (29.89-47.16)

 ※
 36.9 (29.1-68.13)

 ※
 47.21 (35.73-92.29)

 ※
 569.97 (366.32-691.12) 

IL-1F11 

(IL-33) 
8.75 (7-18.66)

 ※＃
 32.63 (18.01-51.13)

 ※
 45.59 (27.7-68.05) 46.99 (38.16-115.9) 

Abbreviations: ITP, immune thrombocytopenia; SLE-TP, systemic lupus 

erythematosus-associated thrombocytopenia; SLE-NTP, SLE without thrombocytopenia. 

Data are presented as median (interquartile range).  
※
p <0.05 compared to health control; 

＃
p <0.05 compared to SLE-TP.



Figure 1 The serum levels of IL-1β, IL-18, IL-36α, IL-36β, IL-36γ and IL-33 in ITP 

patients, SLE-TP patients, SLE-NTP patients and healthy controls. 

 



Figure 2 The levels of IL-1Ra, IL-36Ra, IL-37 and IL-38 in ITP patients, SLE-TP 

patients, SLE-NTP patients and healthy controls. 

 



Figure 3 Serum IL-37 and IL-36α correlated with platelet count. 

 



Figure 4 The mRNA expression of IL-1 cytokines in ITP patients, SLE-TP patients, 

SLE-NTP patients and healthy controls. 

 



Figure Legends 

Figure 1 The serum levels of IL-1β, IL-18, IL-36α, IL-36β, IL-36γ and IL-33 in ITP 

patients, SLE-TP patients, SLE-NTP patients and healthy controls. ITP patients have 

lower serum IL-1β, IL-18, IL-36α, IL-36β, IL-36γ and IL-33 as compared with 

SLE-TP, SLE-NTP patients and healthy controls. The levels of IL-1β, IL-18, IL-36α, 

IL-36β, IL-36γ and IL-33 were no significantly differences between the SLE-TP 

patients and SLE-NTP patients. The level of IL-33 was increased significantly in 

healthy controls than SLE-TP patients. * p < 0.05, ** p ≤ 0.01 and *** p ≤ 0.001 were 

labeled in the figure. 

 

Figure 2 The levels of IL-1Ra, IL-36Ra, IL-37 and IL-38 in ITP patients, SLE-TP 

patients, SLE-NTP patients and healthy controls. ITP patients have lower IL-1Ra than 

SLE-TP and SLE-NTP patients. The level of IL-37 was lower in ITP patients and 

SLE-TP patients as compared with SLE-NTP patients and healthy controls. The level 

of IL-38 was lower in ITP patients, SLE-TP patients and SLE-NTP patients as 

compared with healthy controls. * p < 0.05, ** p ≤ 0.01 and *** p ≤  0.001 were labeled 

in the figure. 

 

Figure 3 Serum IL-37 and IL-36α correlated with platelet count. (A) Serum IL-37 

positively correlated with platelet count in ITP patients. (B) Serum IL-36α positively 

correlated with platelet count in SLE-NTP patients. The p values less than 0.05 were 

labeled in the figure. Abbreviation: PLT, platelet count. 



 

Figure 4 The mRNA expression of IL-1 cytokines in ITP patients, SLE-TP patients, 

SLE-NTP patients and healthy controls. There were no significantly differences 

between ITP patients and SLE-TP patients. The expression of IL-1β mRNA was 

decreased significantly in SLE-TP patients as compared with SLE-NTP and healthy 

controls. The expression of IL-36β and IL-38 mRNA were increased significantly in 

SLE-TP patients as compared with SLE-NTP and healthy controls. The expression of 

IL-36γ mRNA was increased significantly in ITP patients than healthy controls. The 

expression of IL-Ra mRNA was increased significantly in SLE-NTP patients than ITP 

patients, SLE-TP patients and healthy controls. * p < 0.05 were labeled in the figure. 

 

 



Figures

Figure 1

The serum levels of IL 1β IL 18, IL 3 6 α , IL 36 β , IL 36 γ and IL 33 in ITP patients SLE TP patients, SLE
NTP patients and healthy controls . ITP patients have lower serum IL 1β IL 18, IL 36 α , IL 36 β , IL 36 γ
and IL 3 3 as compared with SLE TP, SLE NTP patients and healthy controls. T he levels of IL 1β IL 18, IL
3 6 α , IL 36 β IL 36 γ and IL 33 were no signi�cant ly differences between the SLE TP patients and SLE N
TP patients . T he level of IL 3 3 was increased signi�cantl y in healthy controls than SLE TP pa tients . p
0.05 , p 0.0 1 and p 0.0 01 were labeled in the �gure.



Figure 2

The levels of IL 1 Ra, IL 36Ra, IL 37 and IL 38 in ITP patients SLE TP patients, SLE NTP patients and
healthy controls. ITP patients have lower IL 1Ra than SLE TP an d SLE NTP patients . T he level of IL 37
was lo wer in ITP patients and SLE TP patients as compared with SLE NTP patients and healthy controls
T he level of IL 3 8 was lower in ITP patients SLE TP patients and SLE NTP patients as compared with
healthy control s . p 0.05 , p 0.0 1 and p 0.0 01 were labeled in the �gure.



Figure 3

S erum IL 37 and IL 36 α correlated with platelet count. (A) Serum IL 37 positively correlated with platelet
count in ITP patients. (B) Serum IL 36 α positively correlated with platelet count in S LE NTP patients. T
he p values less than 0.05 were labeled i n the �gure. Abbrevia tion PLT, p latelet count.

Figure 4

The mRNA expression of IL 1 cytokines in ITP patients SLE TP patients, SLE NTP patients and healthy
controls. There were no signi�cant ly diffe rences between ITP patients and SLE TP patients. The
expression of IL 1β mRNA was decreased signi�cantly in SLE TP patients as compared with SLE NTP



and healthy controls. The expression of IL 36 β and IL 38 mRNA were increased signi�cantly in SLE TP
patients as compared with SLE NTP and he althy controls. The expression o f IL 36 γ mRNA was
increased signi�cantly in ITP patients than healthy controls. The expression of IL Ra mRNA was
increased signi�cantly in SLE NTP patients than ITP patients, SLE TP patients and healthy controls. p
0.05 were labeled in the �gure.


