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Abstract 
Background: IL-17 is an inflammatory cytokine that plays a crucial role in 
many autoimmune diseases. Aim: To investigate the association of IL-17A 
rs2275913 and IL-17F rs763780 gene polymorphisms with acute immune throm-
bocytopenic purpura (ITP) in Egyptian children. Patients and methods: We 
examined 80 patients (male/female, 33/47; median age, 7 years old) diagnosed 
with acute ITP and 55 healthy controls (male/female, 28/27; median age, 7 
years old). Genotyping was determined using the polymerase chain reac-
tion-restriction fragment length polymorphism (PCR-RFLP) technique. Re-
sults: In the acute ITP group compared to control, statistical analysis of the 
genotype frequencies (GG, AG, AA) of the IL-17A rs2275913 polymorphism 
and its alleles (A, G) showed no significant difference between the two groups 
(p > 0.05). Interestingly, the IL17A rs2275913 GG genotype was associated 
with early recovery (p = 0.04). As regard the genotype frequencies of the 
IL-17F rs763780 polymorphism, there was statistical significant difference in 
the TT and TC genotype frequencies between the case and control groups (p 
= 0.001 and p = 0.003, respectively). The number of IL-17F rs763780 T alleles 
was significantly higher in acute ITP patients as compared with children in 
the control group (p < 0.001). Conclusion: The present findings indicate that 
the IL-17 polymorphism IL-17F rs763780, but not IL-17A rs2275913 may be 
associated with a higher risk of acute ITP in Egyptian children.  
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1. Introduction 

Acute immune thrombocytopenia (ITP) is a disorder characterized by im-
mune-mediated accelerated platelet destruction and suppressed platelet produc-
tion [1]. Childhood acute ITP is a common pediatric hematological disorder in-
volving thrombocytopenia with normal to increased megakaryocytes in the bone 
marrow [2]. The development of autoantibodies by B cells remains the central 
cause of ITP pathophysiology; however, multi-dysfunction in cellular immunity 
and cytokine response may also play a role in the pathogenesis of the disease [3]. 
Nevertheless, both T and B lymphocytes, antibodies, cytokines, antigen-presenting 
cells, and co-stimulatory molecules are involved in the immune response [4].  

Investigations have shown upregulated interleukin (IL)-17-producing CD4+ T 
cells (Th17) in patients with acute ITP [4]. The balance between T-helper type 1 
(Th1) and type 2 (Th2) cells has been implicated in the regulation of the im-
mune response in many diseases, with a high Th1:Th2 ratio being reported in 
patients with acute ITP [5]. An imbalance in the Th1:Th2 ratio is inversely cor-
related with the severity of acute ITP [6]. Moreover, the IL-17 cytokine induces 
the production of pro-inflammatory cytokines, chemokines, cell adhesion mo-
lecules, growth factors [7], and enhanced expression of IL-17 has been shown in 
patients with other autoimmune disorders such as asthma [8], ulcerative colitis 
[9], and rheumatoid arthritis [10]. 

The IL-17 family is composed of several closely-related cytokines including 
IL-17A-F and five receptors (IL-17RA-E) [11]. The genes for two widely studied 
members of the family, IL-17A and IL-17F, are located at 6p12. These two cyto-
kines show high sequence similarity, possess similar receptor specificity, and are 
responsible for the pathogenic activity of Th17 cells [12]. IL-17A rs2275913, also 
known as G-197A, is a single nucleotide polymorphism (SNP) positioned within 
a binding motif for the nuclear factor of activated T cells (NFAT), a critical reg-
ulator of IL-17 expression; therefore, this SNP may affect the transcriptional 
regulation of IL-17 [13]. Moreover, IL-17F 7488 T/C (rs763780) is another po-
lymorphism that is located within the coding region of IL-17F and causes the 
His-to-Arg substitution at amino acid 161 [7]. There were only small numbers of 
Egyptian and other international researches highlighted the genetic pattern of 
acute ITP in children.  

Therefore, the main aim of this study to evaluate the impact of IL17 poly-
morphisms on the susceptibility and clinical features of childhood acute ITP, we 
analyzed the allelic and genotypic frequencies of IL17F and IL17A gene poly-
morphisms in Egyptian children with acute ITP and healthy controls. 

2. Materials and Methods 

The present study included 80 newly diagnosed acute ITP patients attending the 
Pediatric Hematology Unit in the Department of Pediatrics, Sohag University, 
Egypt, between February 2016 and March 2018, and 55 healthy controls (they 
had complete normal examinations, no previous history of ITP, CBC were col-
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lected from these children in the outpatient clinic during routinely visits). 
An acute ITP diagnosis was made on the basis of history, a detailed physical 

examination, and tests for the presence of thrombocytopenia (<100 × 109/L) 
with otherwise normal red cells and leukocytes and the exclusion of other causes 
by examination of a peripheral blood (PB) smear [14]. Bone marrow aspiration 
was performed to rule out other diseases with increased marrow megakaryo-
cytes. Exclusion criteria were infants aged < 6 months, manifestations of active 
infection, splenomegaly, and secondary causes of ITP such as systemic lupus 
erythematosus (SLE). 

A complete blood count (CBC) using a Cell-Dyn 3700 automated cell counter, 
(ABBOTT diagnostic, USA) and examination of Leishman-stained PB smears 
were carried out. Newly diagnosed acute ITP patients received a treatment pro-
tocol in the form of corticosteroids; a course of 2 mg/kg/day prednisone for 2 
weeks, and tapered over 21 days according to Provan et al. [15]. We followed up 
the patients for 3 months to detect remission or progression to the persistent 
course of the disease. Local ethical approval for the present study was obtained 
from the Research Committee of the Faculty of Medicine at Sohag University, 
Egypt, and written informed consent was obtained from all parents of the pa-
tients. 

2.1. Genetic Analysis 

The polymorphisms of IL-17A rs2275913 and IL-F rs763780 were detected by the 
polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) 
technique. DNA was extracted from whole blood samples with EDTA using a 
Quick-gDNATM MiniPrepkit (Catalog No.D3025) according to the manufactur-
er’s instructions. For SNP rs2275913, the following primers were used; forward 
5’-TCT CCA TCT CCA TCA CCT TTG-3’and reverse 5’-GTC CAA ATC AGC 
AAG AGC ATC-3’. For SNP rs763780, the following primers were used; forward 
5’-CAC TGG TGC TCT GAT GAG GA-3’ and reverse 5’-CATTGT GCT TTG 
GCT TGC T-3’. 

Each PCR reaction was performed in a 25 μl tube containing 3 μl DNA, 12.5 μl 
master mix (Ampliqon, Denmark), 7 μl distilled water, and 1.25 μl each primer. 
The PCR cycling conditions for IL-17A (rs2275913) consisted of an initial dena-
turation at 94˚C for 5 min, followed by 30 cycles of denaturation for 1 min at 
94˚C, annealing for 1 min at 57˚C, and extension for 1 min at 72˚C. A final ex-
tension was carried out for 5 min at 72˚C. The PCR products were subjected to 
electrophoresis on a 2% agarose gel at 130 V for 30 min. Subsequently, the PCR 
product was digested by the restriction enzyme, EcoNI (XagI) (#ER1301) ac-
cording to kit instructions (Thermo Scientific). The PCR cycling conditions for 
IL-17F (rs763780) consisted of an initial denaturation at 94˚C for 5 min, fol-
lowed by 30 cycles of denaturation for 1 min at 94˚C, annealing for 1 min at 
53˚C, and extension for 1 min at 72˚C. A final extension was carried out for 5 
min at 7˚C. Following gel electrophoresis, the PCR product was digested by the 
restriction enzyme, Nla III (Hin1II) (#ER1831) according to kit instructions 
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(Thermo Scientific). 
The patterns were observed following digestion and electrophoresis: the un-

digested PCR product size was 815 bp for SNP rs2275913, and restriction diges-
tion for the GG genotype generated 259, 270, and 286 bp fragments; whereas the 
AG genotype generated 259, 270, 286, and 529 bp, and the AA genotype gener-
ated 286 and 529 bp fragments; the undigested PCR product size was 635 bp for 
SNP rs763780, and the TT genotype generated 124,130, and381 bp fragments, 
whereas the TC genotype generated 124, 130, 381, and 511 bp fragments, and the 
CC genotype generated 124 and 511 bp fragments. 

2.2. Statistical Analysis 

Data was analyzed using the SPSS version 25.0 software. Allele and genotype 
frequencies were calculated by direct counting. Quantitative data are expressed 
as the mean ± standard deviation, median, and range; and qualitative data, as 
numbers and percentages. The data were tested for normality using the Shapi-
ro-Wilk test. The non-parametric Kruskal Wallis, Mann-Whitney, and Wilcox-
on Signed Ranks tests were used for data that was not normally distributed; and 
an independent sample t-test was used for normally distributed data. Chi-square 
(χ2) and Fisher’s exact tests were used for comparison of the genotype and allele 
frequencies of IL-17 regarding qualitative variables, as appropriate. The odds ra-
tio (OR) and 95% confidence interval (CI) were calculated using logistic regres-
sion. Binary logistic regression tests were used to study the association of the 
genotypes and ITP occurrence with outcome among the studied patients. A 
p-value < 0.05 was considered significant in all statistical tests used in the present 
study. 

3. Results 

Eighty newly diagnosed acute ITP patients (male/female, 33/47; median age, 7 
years old; range 2 - 14 years old) attending our the Pediatric Hematology Unit 
and 55 healthy controls (male/female, 28⁄27; median age, 7 years old; range 3 - 
13 years old), were included in the present study.  

In this study, the platelet count ranged from 7 × 109/L to 82.3 × 109/L, with a 
mean platelet count of 27.19 × 109/L at initial diagnosis. Moreover, 25 (31.25%) 
patients had very severe thrombocytopenia (platelet count < 10 × 109/L); 34 
(42.5%) patients had severe ITP (platelet count 10 × 109 - 30 × 109/L); 12 (15%) 
patients had moderates thrombocytopenia (platelet count: 30 × 109 - 50 × 109/L), 
9 (11.25%) patients had mild thrombocytopenia (platelet count > 50 × 109/L). As 
regard the presenting symptoms, 22 (27.5%) had mild bruising at diagnosis; 48 
(60%) presented with purpura and mild mucocutaneous bleeding; and 10 (12.5%) 
with clinically significant symptoms of bleeding at diagnosis. Moreover, no cases 
reported with intracranial hemorrhage. 

The genotype and allele frequencies of IL-17F and IL17A in the patients with 
acute ITP are summarized in Table 1. Patients with acute ITP had a significantly  
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Table 1. Genotype distribution and allele frequency of IL-17F and IL-17A gene poly-
morphism in patients with ITP and healthy control.  

Genotyping 
ITP 

(n = 80) 
Control 
(n = 55) 

OR CI 95% P value 

IL-17F      

TT 52 (65%) 19 (34.5%) 3.52 1.71 - 7.24 0.001* 

TC 26 (32.5%) 32 (58.2%) 0.35 0.17 - 0.71 0.003* 

CC 2 (2.5%) 4 (7.3%) 0.3 0.06 - 1.85 0.206 

IL17A      

AA 42 (52.5%) 30 (54.6%) 0.92 0.46 - 1.83 0.815 

AG 30 (37.5%) 23 (41.8%) 0.84 0.41 - 1.68 0.614 

GG 8 (10%) 2 (3.6%) 2.94 0.6 - 14.43 0.183 

T alleles 130 (81.3%) 70 (63.6%) 2.48 1.42 - 4.32 0.001* 

C alleles 30 (18.6%) 40 (36.4%) 0.4 0.23 - 0.7 0.001* 

A alleles 114 (71.3%) 83 (75.5%) 0.81 0.46 - 1.4 0.45 

G alleles 46 (28.7%) 27 (24.5%) 1.24 0.71 - 2.16 0.445 

 
higher frequency of the IL-17F rs763780 TT genotype as compared with children 
in the control group (65% vs. 34.5%, p < 0.001), and had a significantly lower 
frequency of the IL-17F rs763780TC genotype (32.5% vs. 58.2%, p = 0.003). 

Furthermore, in the case group, the genotype frequencies of the IL-17A 
rs2275913 polymorphism were GG (10%), AG (37.5%), and AA (52.5%), and in 
the control group, GG (3.6%), AG (41.8%), and AA (54.5%). Comparison be-
tween the case and control populations with respect to the three genotypes re-
vealed no statistically significant difference. 

The number of IL-17F rs763780T alleles was significantly higher in the acute 
ITP patients as compared with the children in the control group (81.6% vs. 
63.6% OR = 2.48, 95% CI = 1.42 - 4.32, p < 0.001). Moreover, the number of 
IL-17F rs763780 C alleles among the patients with ITP was also significantly 
lower than among the children in the control group (18.6% vs. 36.4% OR = 0.4, 
95% CI = 0.23 - 0.7, p < 0.001).  

As shown in Table 1, the frequency of allele A of IL17A rs2275913 was 71.3% 
in the case group and 75.5%in the control group, which not significantly differ-
ent (p = 0.45) between the two groups. Similarly, the frequency of allele G was 
28.7% in the case group and 24.5% in the control group, the difference between 
which was also not significant (p = 0.445).  

We investigated the association of the IL-17F and IL17A genotypes with the 
clinical features of acute ITP (Tables 2-4). There was no significant association 
between the frequencies of the genotypes and the various clinical features, in-
cluding gender, age, disease severity of ITP, or the outcome following treatment; 
with the exception of the IL17A rs2275913 GG genotype being more closely as-
sociated with early recovery than with a persistent course of the disease (21.7% 
vs. 5.3%, p = 0.04). 
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Table 2. Relation between outcome of ITP and IL17A and IL 17F genotypes. 

Genes 
Recovery ITP within 3 months 

(N = 23) 
Persistent ITP more than 3 months 

(N = 57) 
p-value 

AA   

0.595 No 12 (52.2%) 26 (45.6%) 

Yes 11 (47.8%) 31 (54.4%) 

AG   

0.407 No 16 (69.6%) 34 (59.6%) 

Yes 7 (30.4%) 23 (40.4%) 

GG   

0.04* No 18 (78.3%) 54 (94.7%) 

Yes 5 (21.7%) 3 (5.3%) 

CC   

0.505* No 23 (100%) 55 (96.5%) 

Yes 0 (0.0%) 2 (3.5%) 

TC   

0.437 No 17 (73.9%) 37 (64.9%) 

Yes 6 (26.1%) 20 (35.1%) 

TT   

0.288 No 6 (26.1%) 22 (38.6%) 

Yes 17 (73.9%) 35 (61.4%) 

 
Table 3. Relation between age, gender and severity of thrombocytopenia with IL17A. 

Genes 

IL17A 

p-value AA 
(N. = 42) 

AG 
(N. = 30) 

GG 
(N. = 8) 

Age     

Mean ± S.D. 
Median (Range) 

7.38 ± 3.08 
7 (2 - 13) 

6.82 ± 2.66 
6.3 (2 - 12) 

7.56 ± 3.34 
6.5 (4 - 13) 

0.6* 

Sex     

Female 
Male 

26 (61.9%) 
16 (38.1%) 

18 (60%) 
12 (40%) 

3 (37.5%) 
5 (62.5%) 

0.431 

Thrombocytopenia     

Mild 4 (9.5%) 2 (6.7%) 3 (37.5%) 

0.34 
Moderate 6 (14.3%) 6 (20%) 0 (0%) 

Severe 18 (42.9%) 13 (43.3%) 3 (37.5%) 

Very severe 14 (33.3%) 9 (30%) 2 (25%) 
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Table 4. Relation between age, gender and severity of thrombocytopenia with IL17F. 

 
Genes 

IL17 F 

p-value CC 
(N. = 2) 

TC 
(N. = 26) 

TT 
(N. = 52) 

Age     

Mean ± S.D. 
Median (Range) 

3.75 ± 1.06 
3.75 (3 - 4.5) 

7.33 ± 2.73 
7 (2 - 12) 

7.25 ± 3.04 
7 (2 - 13) 

0.199 

Sex     

Female 
Male 

1 (50%) 
1 (50%) 

16 (61.5%) 
10 (38.5%) 

30 (57.7%) 
22 (42.3%) 

0.918 

Thrombocytopenia     

Mild 0 (0.0%) 3 (11.5%) 6 (11.5%)  

Moderate 0 (0.0%) 3 (11.5%) 9 (17.4%) 

0.336 Severe 1 (50%) 14 (53.8%) 19 (36.5%) 

Very severe 1 (50%) 6 (23.2%) 18 (34.6%) 

4. Discussion 

Immune thrombocytopenic purpura (ITP) is a highly complex autoimmune 
disease. Approximately 80% of ITP patients present with an acute course [16], 
hence, the initial pathogenic mechanisms underlying primary ITP are not yet 
understood. Both B and T cells play a crucial role in acute ITP. Abnormal T cell 
subsets including lower levels of T-regulatory cells (Tregs), unbalanced Th17, 
Th0, and Th1 profiles, and the presence of cytotoxic CD8+ T cells constitute the 
cellular mechanisms of ITP pathogenesis [17]. This pathogenesis is enhanced by 
increased levels of the pro-inflammatory cytokines IFN-γ, IL-2, and IL-17, and 
decreased levels of the immunosuppressive cytokines IL-10, TGF-β, and IL-4, 
enhancing autoantibody development. Underlying these defects is a deficiency in 
immune tolerance due to defects in both Tregs and B regulatory cells (Bregs) 
[18] [19]. Liu et al. [20] reported that Th17 cells and their associated cytokines, 
IL-6 and TGF-β, are significantly upregulated in patients with ITP, which may, 
in association with Treg impairment, promote a Th1-mediated immune re-
sponse and trigger the disease in both humans and mice [21] [22]. 

Moreover, El Husseiny et al. [23] found that IL-17 levels increased with in-
creased Th17 cells in patients with acute ITP, which is in accordance with other 
studies [24] [25], and IL-17 has been shown to be down regulated following 
immunosuppressive therapy [25]. Furthermore, Okamoto et al. [26] demon-
strated that the response to Eltrombopag, a drug used for thrombocytopenia, is 
significantly better in patients with low IL-17 expression, indicating that patients 
with ITP who achieve early remission may have low IL-17 levels [26]. Thus, ex-
tensive genetic research has highlighted the importance of the IL-17 gene, which 
may help to elucidate the biology of ITP and suggest novel disease biomarkers or 
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targets for therapy [27] [28]. 
The present study interrogated the association of the rs763780 and rs2275913 

SNPs in the IL-17 gene with acute ITP in Egyptian children, and found that the 
IL-17F rs763780 T allele was significantly associated with an increased risk of 
ITP. However, the IL-17F rs763780 C allele was significantly associated with a 
decreased risk of ITP. Patients with acute ITP had a significantly higher fre-
quency of the IL-17F rs763780 TT genotype as compared with children in the 
control group, and also had a significantly lower frequency of the IL-17F 
rs763780 TC genotype. The difference in the frequency of alleles A and G in 
IL-17A rs2275913 between the two groups was not significant.  

These results are consistent with Saitoh et al. [29] who studied 102 Japanese 
patients for the IL17F polymorphism and suggested that the IL-17F T allele is 
significantly associated with the development of chronic ITP. Furthermore, Liu 
et al. [30] studied 146 Chinese chronic ITP patients and 137 healthy controls for 
IL-17A G197A and IL-17F A7488G polymorphisms, and found no significant 
difference in the frequencies of the IL-17A G197A genotypes and alleles between 
ITP patients and healthy controls, whereas the frequency of IL-17F T7488C al-
lele A was significantly higher in ITP patients than in healthy controls. It was al-
so found that patients with ITP had significantly higher frequencies of the 
IL-17F T7488CTT and TC genotypes as compared with healthy controls. These 
data differ from our results, in which we found that only the IL-17F TT genotype 
was significantly higher in acute ITP patients as compared with children in the 
control group. These results could be attributed to the ethnic difference between 
the studied populations. 

An Egyptian study was carried out by Mokhtar et al. [27] aiming to investigate 
the possible association between ITP development in childhood and several ge-
netic polymorphisms including IL-17F. They found a significantly higher inci-
dence of mutant IL-17F genotypes (p = 0.0001) was found among the ITP pa-
tients as compared with the individuals in the control group. However, another 
study by Yousry et al. [31] is in accordance with the present study, since it was 
found that Egyptian chronic ITP patients have a significantly higher frequency 
of the IL-17F TT genotype as compared with control individuals (84.1% versus 
70.0%; OR = 2.269; p = 0.015). Furthermore, in contrast to the present results, Bo-
tros et al. [32] in another Egyptian study examining a small sample of 50 children 
with ITP (mean age of 7 years old) together with 50 age-and gender-matched healthy 
control children, showed that the IL-17F gene polymorphism at rs7488T/C likely 
does not contribute to the susceptibility to ITP development in Egyptian child-
ren.  

Several polymorphism studies have shown an association between IL-17F and 
other immunological disorders. The IL-17F 7488CC genotype (mutant Arg161) 
has been shown to affect asthma susceptibility, being associated with a decreased 
risk of certain types of asthma. [8] The IL-17F gene has been demonstrated to 
play a role in ulcerative colitis [9], rheumatoid arthritis [10] [33], and recurrent 
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pregnancy loss [34]. A Polish study in patients with rheumatoid arthritis showed 
that the AA genotype frequency of IL-17F rs763780 may be associated with in-
creased disease activity [10]. 

With respect to the outcome of acute ITP, Saitoh et al. [29] found that patients 
with the IL-17F 7488TT genotype showed a more severe thrombocytopenic state 
(platelet count < 10 × 109/L) at diagnosis than those with the IL-17F 7488TC 
genotype (20.9% versus 0%, p = 0.04). Moreover, Yousry et al. [31] found that 
the IL17F TT genotype is significantly associated with a poor response to steroid 
therapy (11.1% were steroid responsive versus 88.9% unresponsive; p = 0.001). 
These data are inconsistent with the present results, in which we found no sig-
nificant association between the frequencies of the IL-17F and IL-17A geno-
types and various clinical features including gender, age, ITP severity or case 
outcome following treatment. However, we did find that the IL-17A rs2275913 
GG genotype was more often associated with recovery than with persistent 
ITP. This can be attributed to the lower frequency of the GG genotype in both 
the patient and control groups in the present work (5 (21.7%) vs. 3 (5.3%), p = 
0.04); nevertheless, studies with larger cohorts are recommended to verify 
these data. 

There were some limitations in this study which could affect the results. First, 
it was a single-centre study. Second, the numbers of patients may not be large 
enough which weakness our ability to solidity statistical association. Further stu-
dies with a larger sample size in different population are needed to identify the 
association between IL-17F and IL-17A gene polymorphisms in acute and 
chronic ITP patients. Finally, only two IL17 polymorphisms were tested in the 
case and control group; however they were the most common gene polymor-
phism present in ITP patients. 

5. Conclusion 

The present results suggest that the IL-17F rs763780 T allele was significantly 
associated with an increased risk of ITP, while the IL-17F rs763780 C allele was 
significantly associated with a decreased risk of ITP. Conversely, we found no 
significant association between IL-17A rs2275913 and the risk of ITP in Egyp-
tian children. 
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