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Abstract

Background: Primary immune thrombocytopenia (PIT) is an acquired auto-immune disease characterized by
decreased platelet count with increased bleeding tendency. The tumor necrosis factor associated induced protein-3
(TNFAIP3) codes for the ubiquitin-modifying enzyme that is indispensable for limiting inflammation. TNFAIP3 single-
nucleotide polymorphisms (SNP) has been implicated in the susceptibility to multiple auto-immune diseases. We
aimed to study the distribution of TNFAIP3 (rs5029939 C>G) SNP and the possible association of the studied
polymorphism with the susceptibility to chronic PIT and the response to treatment in a sample of the Egyptian
pediatric chronic PIT patients. This is a case-control study performed on 40 chronic PIT patients and 50 age- and
gender-matched healthy controls. DNA samples from both groups were tested for TNFAIP3 (155029939 C>G) SNP
using polymerase chain reaction-restriction fragment length polymorphism assay.

Results: TNFAIP3 (155029939 C>G) genotype distribution showed no statistically significant difference between PIT
cases and controls [CC 77.5% vs. 82.5%, and CG 22% vs. 18%, respectively; OR (95% Cl), 1.323 (0.470-0.723); p, 0.596].
The minor allele frequency (MAF) of rs5029939-G was comparable between the 2 groups (0.11 vs. 0.09) [OR (95% Cl),
1.282 (0.484-3.397); p, 0.617]. No statistically significant difference was observed between chronic PIT patients
carrying the mutant heterozygous genotype (CG) achieving complete response and those with no response [OR
(95% CI), 1.667 (0.165-16.810); p > 0.05]. The MAF of rs5029939-G was comparable between both groups [OR (95%
Cl), 1.571 (0.175-14.111); p > 0.05].

Conclusion: This study showed no liability of patients carrying TNFAIP3 (rs5029939 C>G) polymorphism to develop
chronic course of the disease or to achieve complete response to treatment. TNFAIP3 (rs5029939 C < G) SNP plays
no role in either susceptibility to chronic PIT in the studied sample of Egyptian pediatric population or their
response to treatment.

Keywords: Primary immune thrombocytopenia (PIT), Tumor necrosis factor associated induced protein 3 (TNFAIP3),
(rs5029939 C < G), Polymorphism, PCR-RFLP and Egyptian children

* Correspondence: marwahady79@hotmail.com

'Pediatric Department, Kasr Al-Ainy School of Medicine, Cairo University, Kasr
Al-Ainy St,, Cairo 11562, Egypt

Full list of author information is available at the end of the article

. © The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
@ SPrlnger Open which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
— appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.


http://crossmark.crossref.org/dialog/?doi=10.1186/s43042-020-00129-6&domain=pdf
http://creativecommons.org/licenses/by/4.0/
mailto:marwahady79@hotmail.com

El-hady et al. Egyptian Journal of Medical Human Genetics

Background

Primary immune thrombocytopenia (PIT) is an acquired
auto-immune disease characterized by decreased platelet
count < 100 x 10°/L that presents with bleeding manifes-
tations [1]. The term “chronic PIT” is reserved for pa-
tients with immune thrombocytopenic purpura (ITP)
lasting more than 12 months [2]. ITP is a heterogeneous
disorder of immune dysregulation characterized by loss
of immune tolerance to self-antigens situated on the sur-
face of the megakaryocytes and platelets [3]. Numerous
abnormalities modulating the cellular immunity with T
cell dysregulation have been implicated in the pathogen-
esis of ITP such as Th1/Th2 imbalance decreased num-
ber and dysfunction of regulatory T cells, increased
cytotoxic T cell-mediated cytotoxicity, and elevated
Th17 cells [4]. Despite the improved understanding of
ITP, the etiology remains not totally understood. How-
ever, it has been widely accepted that both genetic and
environmental factors play an important role in the
pathogenesis of ITP [5]. Single-nucleotide polymor-
phisms (SNP) of inflammatory cytokine genes (e.g., IL-
17F, IL-10, TNF-a, TNF-f3, TGF-B1, IL-6, INF-y, and IL-
1A) influences patients’ susceptibility to ITP [6]. Besides,
genetic variants of inflammation-related genes (e.g.
CD24, CD226, FCRL3, IL-2, IRF5, ITGAM, NLRP3,
CARDS8, PTPN22, SH2B3, STAT4, TNFAIP3, and
TRAF1) are associated with different auto-immune dis-
eases [7].

TNFAIP3 is one of the genes implicated in multiple
immune disorders by genome-wide association studies
(GWAS) [8]. TNFAIP3 (also known as A20) gene is lo-
cated at chromosome 6q23 and codes for the ubiquitin-
modifying enzyme [9]. A20 has amino-terminal de-
ubiquitinating (DUB) activity regulated by the ovarian
tumor domain (OTU) and carboxyl-terminal zinc finger
(ZnF) domain that sustains E3 ubiquitin ligase activity.
A20 is indispensable for limiting inflammation by ter-
minating nuclear factor kB (NF-«B) activation through
de-ubiquitinating several intermediates of NF-kB signal-
ing [10]. A20 is also a crucial checkpoint in self-
tolerance by controlling dendritic cells (DCs) activation
[11]. In vivo, the A20-deficient mice showed excessive
activation of NF-kB signaling causing severe multi-organ
inflammation [12] and marked activation of DCs leading
to loss of tolerance to self-antigens [13] with develop-
ment of systemic lupus erythematosis (SLE) symptoms
in the A20-deficient mice [11]. Thus, A20 functional
deficit might be associated with chronic inflammation
and loss of self-tolerance [14].

Several studies showed that TNFAIP3 gene variants
were strongly associated with several auto-immune dis-
eases including ITP; however, little is known about the
role of TNFAIP3 in the pathogenesis of ITP [15]. He
et al. [16] investigated the expression of TNFAIP3 in
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ITP and found that decreased TNFAIP3 induced the ac-
tivation of NF-kB/SMAD?7 pathway, leading to dysfunc-
tional mesenchymal stem cells (MSCs) that influence
megakaryopoiesis. They demonstrated for the first time
that the pathologically reduced TNFAIP3 levels impair
the ability of ITP-MSCs to support megakaryocytic dif-
ferentiation and thrombopoiesis. Therefore, aberrant
TNFAIP3/NF-kB/SMAD7 pathway signaling may play a
role in ITP pathogenesis. Furthermore, they indicated
that TNFAIP3 regulation could be a potential thera-
peutic strategy against NF-kB signaling in ITP.

The commonly studied TNFAIP3 polymorphisms in
ITP include (rs2230926) variant located in exon 3 that
affects the DUB domain and, in turn, impairs A20 inhi-
biting potential [17]. (rs2230926) is caused by amino
acid substitution of Phe to Cys at residue 127 in the
ovarian tumor (OTU) domain that participates in A20
inhibitory function through de-ubiquitination of adaptor
proteins [9]. Cys127 allele product had been shown to
be less effective in inhibiting TNF-induced NF-kB acti-
vation than Phel27 [17]. (rs5029939) variant is located
in Intron 2 in TNFAIP3. Based on the fact that
(rs5029939) was in strong linkage disequilibrium (LD)
with (rs2230926) in European Caucasian population
[18], Dieudé et al. [19] concluded that (rs5029939) pos-
sibly mirrors (rs2230926) effect on TNFAIP3 but they
also recommended further investigations to confirm this.
Li et al. [6] showed that TNFAIP3 (rs10499194) variant
was significantly associated with a decreased risk of ITP.

Previous studies suggested that TNFAIP3 might be a
common susceptibility gene to several auto-immune dis-
eases including ITP. Moreover, the analysis of TNFAIP3
SNPs might guide treatment choices. Psoriasis patients
carrying specific TNFAIP3 SNPs respond more effect-
ively to TNF blocking therapy [20]. TNFAIP3 SNP ana-
lysis before starting the TNF blocking therapy is
beneficial to perform in multiple auto-immune disorders
[21]. Taken together, these evidences have led us to
hypothesize that TNFAIP3 might be associated with the
susceptibility to chronic PIT. In the present study, we
aimed to study the distribution of TNFAIP3 (155029939
C>G) polymorphism and the possible association of the
studied polymorphism with the susceptibility to chronic
PIT and the response to treatment in a sample of Egyptian
pediatric chronic PIT patients.

Methods

The present study was performed on 40 patients diag-
nosed as chronic PIT as well as 50 age-matched and
sex-matched healthy controls not suffering from any
chronic illness. These patients attended regular follow
up visits at hematology outpatient clinic, between
September 2016 and November 2017. Controls were se-
lected from outpatient clinic of the children’s hospital
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who presented with acute simple condition as common
cold or tonsillitis. The mean age of the patients was 8.14
+ 3.96 years. Among the 40 patients, 23 patients (57.5%)
were females and 17 (42.5%) were males. All cases were
subjected to careful history-taking and a comprehensive
clinical examination. Thrombocytopenia was defined as
platelet count <100 x 10°/L and documented by bone
marrow aspirate. Chronic PIT patients defined as pa-
tients having platelet count <100 x 10°/L for more than
12 months from presentation. We analyzed the response
to treatment. The response criteria of ITP International
working group (IWG) were used. “Complete response”
(CR) is defined as any platelet count of at least 100 x
10°/L. “Response” (R) is defined as any platelet count 30
t0100 x 10°/L and at least doubling of the baseline
count. “No response” (NR) is defined as any platelet
count <30 x 10°/L or less than doubling of the baseline
count [2]. The clinical and the laboratory data of the
chronic PIT patients are summarized in Table 1. In-
formed consent was obtained from all subjects’ legal
guardians in accordance with the Declaration of Helsinki
and the hospital-based ethics committee as well. The
study protocol was approved by the council of pediatrics
department, held on May 2016.

TNFAIP3 genotyping

TNFAIP3 rs5029939 (C>G) SNP was tested using poly-
merase chain reaction-restriction fragment length poly-
morphism (PCR-RFLP) assay. Briefly, DNA extraction
from peripheral blood samples was carried out using the
QIAamp DNA Blood Mini Kit (Cat# 51104; Qiagen,
Germany). DNA was stored at —70°C until use. PCR-
RFLP was performed for TNFAIP3 on Biometra T3000
thermo-cycler using the SYBR Green PCR Master Mix
(Cat# K1071, Thermo scientific) as a double stranded
DNA -specific binding dye. In brief, the 25 pl reaction mix-
ture contains 12.5 ul SYBR Green PCR Master Mix (2x),
5 pul DNA, 2 ul primer pair mix, and 5.5 pl sterile DW. The
primers used for amplification were TNFAIP3 forward 5'-
CGTGTGTCTGTTTCCTTGAGCGTGGTG-3'; Reverse:
5'-GAATAAACCAGCCCTACTGCTA-3'. The PCR pa-
rameters were as follows: initial denaturation at 95 °C for
5 min followed by 35 cycles of PCR reaction at 94 °C for
30s; 60°C for 60s; 72°C for 60s; and then 72°C for 7
min. Identification of the alleles at each polymorphic site
was performed by incubating the PCR product with a re-
striction enzyme (Fastcut AFL II restriction endoneuclease
enzyme (Cat# R042M), Enzynomics for (rs5029939 C>@G))
followed by electrophoresis through a 3% agarose gel.
These PCR products and digested fragments were separ-
ately visualized in 3% agarose gel with ethidium bromide
staining under UV light (Fig. 1). Two bands were detected
at 186 and 36 bp in the wild genotype (CC) while three
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bands were detected at 222 bp, 186 bp, and 36 bp in the
mutant heterozygous genotype (CG).

Statistical analysis

Data were analyzed using SPSS with statistical package
version 25. Numerical data were expressed as the mean
and SD or median and range as appropriate while quali-
tative data were expressed as frequency and percentage.
For quantitative data, Mann-Whitney test (non-paramet-
ric ¢ test) was used to compare between two groups. The
genotype and allele frequencies were analyzed and com-
pared between the chronic PIT patients and controls
using the Chi square (x°) test. Exact test was used in-
stead when the expected frequencies is <5. Odds ratio
(OR) with 95% confidence intervals (CI) was calculated.
A p value < 0.05 was considered statistically significant.

Results

The characteristics of the studied chronic PIT patients
Our study was performed on 40 chronic PIT patients
and 50 age-matched and sex-matched healthy controls.
The baseline characteristics of the chronic PIT patients
are summarized in Table 1. The patients were 17 males
and 23 females. Their age ranged between 2.6 and 16
years. The clinical characteristics of the patients were
obtained by patient clinical examination and reviewing
their medical records at the Pediatric Hematology Clinic.
The platelet count ranged from 4 to 76 x 10°/L with a
median of 30.5 x 10°/L at initial diagnosis. Seven pa-
tients (17.5%) had severe thrombocytopenia. Steroid
treatment was given to all the patients while splenec-
tomy was performed in only two patients (5%). The
chronic PIT patients had significantly lower hemoglobin
level and platelet count compared to controls (p <
0.001). The TLC showed significant statistical difference
between both chronic PIT patients and controls (10 +
432 x 10°/L vs. 8.03 + 1.84 x 10°/L, respectively, p,
0.036). No statistically significant difference was ob-
served between both groups as regards age and sex (p,
0.835 and 0.887, respectively) (Table 2).

TNFAIP3 (rs5029939 C>G) genotyping

No statistically significant different TNFAIP3 (rs5029939
C>G@) genotype distribution was observed among chronic
PIT cases and controls [CC, 77.5% vs. 82.5%, and CG
22% vs. 18%, respectively; OR (95% CI), 1.323 (0.470—
0.723); p, 0.596]. The minor allele frequency (MAF) of
rs5029939-G was comparable between the 2 groups
(0.11 vs. 0.09) [OR (95% CI), 1.282 (0.484-3.397); p,
0.617] (Table 3). Comparison between chronic PIT pa-
tients and controls revealed non-statistically significant
difference between both groups with no liability of pa-
tients carrying TNFAIP3 (rs5029939 C>G) polymorph-
ism to develop chronic course of the disease.
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Table 1 Demographic, clinical, and laboratory data of the chronic PIT patients studied.

Variables Chronic PIT patients [N = 40]
Sex [N (%)] Male 17 (42.5)
Female 23 (57.5)
Age [years (mean + SD)] 8.14 + 396
Age at initial presentation [years (mean + SD)] 457 + 293
Duration of illness [years (mean + SD)] 367 £ 2.51
Type of bleeding [N (%)] Cutaneous 21 (52.5)
Mucous 2 (5)
Both 17 (42.5)
Severity of bleeding
(IWG bleeding score) [N (%)] Severe life threatening (4b) 2 (5
Severe non-life threatening (4a) 5(125)
Moderate (3) 16 (40)
Mild (2) 16 (40)
Minor (1) 1(25)
Splenectomy [N (%)] 2(5
HTN [N (%)] 13 (32.5)
Initial platelet count [x10%/1 (mean = SD)] 32,67 + 2001
Platelets at the time of sampling [x 10%/I (mean + SD)] 124 +72.86
Hemoglobin at the time of sampling [g/dl (mean + SD)] 1098 + 145
TLC at the time of sampling [x10°/1 (mean = SD)] 10+ 432
Laboratory response [N (%)] Complete response 6 (15)
Response 6 (15)
No response 28 (70)
Treatment received
Initial treatment [N (%)] Watchful waiting 11 (27.5)
Corticosteroids 40 (100)
Vig 4(10)
Platelet transfusion 2 (5
Maintenance treatment [N (%)] Oral corticosteroids 35 (87.9)
Azathioprine (Imuran) 24 (60)
Cyclosporine (Sandimmune) 8 (20)
Mycophenolate Mofetil (Cellcept) 1(2.5)
Eltrombopag (Revolade) 2(5

SD standard deviation, IWG International Working Group, HTN hypertension, Hb hemoglobin, TLC total leucocytic count, /Vlg intravenous immunoglobulin

Comparison between chronic PIT patients carrying
wild genotype (CC) and those carrying mutant heterozy-
gous genotype (CG) revealed a highly statistically signifi-
cant difference as regard watchful waiting as initial
treatment where it was applied in a significantly higher
percentage in patients harboring the heterozygous mu-
tant genotype (CG) (p, 0.007). No statistically significant
difference was observed between both groups as regards
age, sex, age at initial presentation, duration of illness,
type and severity of bleeding, hypertension, splenectomy,
hemoglobin level, TLC, initial and current platelet count,

laboratory response to treatment, initial lines of treat-
ment (other than watchful waiting), and lines of main-
tenance treatment (p > 0.05) (Table 4).

The impact of TNFAIP3 (rs5029939 C>G) SNP on the
laboratory response to treatment in chronic PIT patients
As regards the laboratory response to treatment, com-
parison between chronic PIT patients carrying the mu-
tant heterozygous genotype (CG) achieving complete
response and those with no response revealed non-
statistically significant difference between both groups



El-hady et al. Egyptian Journal of Medical Human Genetics

(2021) 22:12

Page 5 of 9

(CO). M, DNA marker Ladder

Fig. 1 Agarose gel electrophoresis of TNFAIP3 (55029939 C>G) SNP PCR products. Enzyme digestion products of TNFAIP3 155029939 (C>G) SNP
using AFLII restriction enzyme. Lanes 1, 2, 3,4, 6, 7, 8, and 9: mutant heterozygous genotype (CG); lanes 5 and 10: wild homozygous genotype

[OR (95% CI), 1.667 (0.165-16.810); p > 0.05]. Similarly,
the MAF of rs5029939-G was comparable between both
groups [OR (95% CI), 1.571 (0.175-14.111); p > 0.05]
with no liability of patients carrying TNFAIP3
(rs5029939 C>@G) polymorphism to achieve complete re-
sponse to treatment (Table 5).

Discussion

TNFAIP3 gene has been recognized as a major suscepti-
bility gene for multiple auto-immune diseases [15]. Re-
cently, GWAS revealed that there is a strong association
of multiple SNPs in the TNFAIP3 gene, located on

human chromosome 6p23, and psoriasis [20]. Subse-
quent studies confirmed its implication in other
immune-mediated disorders, such as rheumatoid arth-
ritis (RA), juvenile idiopathic arthritis, SLE [14], inflam-
matory bowel disease (IBD) [22], and ITP. The list of
common variants in TNFAIP3 gene keeps expanding,
with reported associations with several auto-immune
diseases including ITP; however, little is known about
the role of TNFAIP3 in the pathogenesis of ITP [15].
The current case-control study aimed to study the distri-
bution of TNFAIP3 (rs5029939: C>G) polymorphism
and the possible association of the studied

Table 2 Comparison between chronic PIT patients and healthy controls as regard demographic, clinical, and laboratory data

Variables Chronic ITP [n = 40] Controls [n = 50] p value

Sex [N (%)] Male 17 (42.5) 22 (44%) 0.887
Female 23 (57.5) 28 (56%)

Age (mean £ SD) 8.14 + 396 793 + 382 0.835

Platelets at the time of sampling [x 10%/I (mean + SD)] 124 +72.86 286.36 + 80.9 < 0.001**

Hemoglobin at the time of sampling [g/dl (mean + SD)] 1098 + 145 130+ 1.02 <0.001%**

TLC at the time of sampling [x 10%/I (mean + SD)] 10 +432 803 + 184 0.036*

TLC total leucocytic count
* Statistically significant
** highly statistically significant
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Table 3 Comparison of TNFAIP3 (rs5029939 C>G) genotype distribution and allele frequency between chronic PIT patients and

controls

TNFAIP3 (rs5029939 C>G) SNP Chronic PIT patients [n = 40] Control [n = 50] p value OR (95% CI)

CC genotype 31 (77.5%) 41 (82%) Reference

CG genotype 9 (22.5%) 9 (18%) 0.596 1.323 (0470-0.723)
Alleles

C allele 71 (88.8%) 91 (91%) Reference

G allele 9 (11.2%) 9 (9%) 0617 1.282 (0.484-3.397)

polymorphism with the susceptibility to chronic PIT and
the response to treatment in a sample of Egyptian
pediatric chronic PIT patients. TNFAIP3 genotyping was
tested by PCR-RFLP technique in 40 pediatric chronic
PIT patients. Fifty age- and gender-matched healthy
controls were subjected to the same analysis.

TNFAIP3 (rs5029939 C>G) genotyping revealed a statisti-
cally non-significant different distribution among chronic
PIT cases and controls [CC, 77.5% vs. 82.5%, and CG, 22%
vs. 18%, respectively; OR (95% CI), 1.323 (0.470-0.723); p,
0.596]. The MAF of rs5029939-G was comparable between
the 2 groups (0.11 vs. 0.09) [OR (95% CI), 1.282 (0.484—
3.397); p, 0.617] (Table 3). Thus, this study demonstrated
no statistically significant different TNFAIP3 (155029939
C>@G) genotype distribution or allele frequency between
chronic PIT patients and controls with no liability of pa-
tients carrying TNFAIP3 (155029939 C>G) polymorphism
to develop chronic course of the disease. Comparison be-
tween chronic PIT patients carrying the mutant heterozy-
gous genotype (CG) achieving complete response and those
with no response revealed non-statistically significant differ-
ence between both groups [OR (95% CI), 1.667 (0.165—
16.810); p > 0.05]. Similarly, the MAF of rs5029939-G was
comparable between both groups [OR (95% CI), 1.571
(0.175-14.111); p > 0.05] (Table 5). Thus, this study showed
no liability of patients carrying TNFAIP3 (rs5029939 C>G)
polymorphism to achieve complete response to treatment.
So we concluded that the variant genotype (CG) and the
minor allele (rs5029939-G) are not risk factors for the sus-
ceptibility to chronic PIT and are not associated with re-
sponse to treatment in the studied sample of Egyptian
pediatric patients with chronic PIT.

Our results agreed with those of Li et al. [6] who in-
vestigated the frequency of four TNFAIP3 SNPs
(rs5029939, rs2230926, rs6920220, and rs10499194) in
the Chinese population. Compared to controls, only
(rs10499194) SNP expression was significantly higher in
ITP patients, while there was no statistically significant
difference in genotype and allele frequencies regarding
other SNPs including (rs5029939) between ITP subjects
and controls. Moreover, no significant association of the
studied SNPs with the severity or refractoriness of ITP
was observed.

However, our results were discordant with those re-
ported by Zhou et al. [15] who investigated TNFAIP3
(2230926 T>G) and (rs5029939 C>G) SNPs in the Chin-
ese patients. They demonstrated that both (152230926
T>@G) and (rs5029939 C>G@) variants showed a statistically
significant different genotype distribution between
Chinese chronic PIT patients and controls [(TG,
23.3% vs. 9.8%) OR (95% CI), 2.79 (1.51-5.18)], p <
0.05, and [(CG, 30.1% vs. 7.2%) OR (95% CI), 5.57
(2.83-10.97)], p < 0.05. Similarly, the minor alleles
(rs2230926)-G and (rs5029939)-G showed a statisti-
cally significantly higher frequency in chronic PIT pa-
tients compared to controls (11.6% vs. 4.9%) [OR
(95% CI), 2.56 (1.41-4.64)], p < 0.05, and (15.1%
vs.3.6%) [OR (95% CI), 4.76 (2.47-9.17)], p < 0.05, re-
spectively. So they concluded that there is a statisti-
cally significant difference in TNFAIP3 (rs5029939
C>@G) genotype distribution and allele frequency be-
tween both groups and that the variant genotypes of
7$2230926 (TG) and rs5029939 (CG) and the mutant
alleles (rs2230926)-G and (rs5029939)-G are risk fac-
tors associated with the susceptibility to chronic PIT
in Chinese children. The difference between their re-
sults and ours might be explained by the fact that the
TNFAIP3 (rs5029939 C>@G) variant genotype (CQG) are
variably expressed among different ethnic populations
being more expressed in Chinese than Egyptian popu-
lation, also environmental variation and epigenetic
factors are kept in consideration. Besides, the poten-
tial for ancestry differences and admixture to affect
the results of their genetic analyses

Zhou et al. [15] had concluded that TNFAIP3
(rs2230926 T>G) and (rs5029939 C>G) SNPs might be as-
sociated with the susceptibility of chronic PIT in Chinese
population, suggesting that TNFAIP3 gene might be
added to the list of genes associated with chronic PIT.
However, by this time, no previous researches were con-
ducted to explore the effect of (rs5029939) variant located
in Intron 2 on TNFAIP3 function in ITP patients, so they
recommended further studies to explore the mechanisms
how these two variants modulated the susceptibility of the
disease. Moreover, Dieudé et al. [18] showed that
(rs5029939) was in strong LD with (rs2230926) in
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Table 4 Comparison of wild (CC) and heterozygous mutant (CG) genotypes of TNFAIP3 (rs5029939 C>G) SNP in chronic PIT patients

as regards platelet counts and treatment response

Chronic PIT patients

TNFAIP3 (rs5029939 C>G) SNP

Wild genotype (CC) [n = 31] Mutant heterozygous p value
genotype (CG) [n = 9]
Sex [N (%)] Males 15 (484) 2 (225) 0.256
Females 16 (51.6) 7(77.8)
Age (mean £ SD) 777 + 37 94 + 474 0.235
Age at initial presentation (mean + SD) 41 + 263 591 + 3.59 0.157
Duration of illness (mean + SD) 37+£253 353 £ 261 0.702
Type of bleeding [N (%)] Cutaneous 17 (54.8) 4 (444) 0.552
Mucous 1(3.2) 1(11.1)
Both 13 (41.9) 4 (44.4)
Severity of bleeding
(IWG bleeding score) [N (%)] Severe life threatening (4b) 1(3.2) 1(11.1) 0.850
Severe non-life threatening(4a) 4(129) 1(11.1)
Moderate (3) 12 (38.7) 4 (444)
Mild (2) 13 (41.9) 3(333)
Minor (1) 132 0(0)
Splenectomy [N (%)] 1(3.2) 1(11.0) 0404
HTN [N (%)] 9 (29) 4 (44.4) 0437
Initial platelet count [x 10°/L (mean + SD)] 2942 £19 43.89 £ 2036 0.064
Platelets at the time of sampling [x 10%/I (mean + SD)] 111.7 £ 60.59 166.11 + 97.66 0177
Hemoglobin at the time of sampling [g/dl (mean + SD)] 1096 + 142 11.07 £ 165 0.824
TLC at the time of sampling [x 10%/| (mean + SD)] 102 + 442 933 +4.14 0.849
Laboratory response [N (%)] Complete response 21 (67.74) 7(77.7) 1
Response 5(16.12) 1011.1) 0.697
No response 5(16.12) 1011 0.697
Treatment received
Initial treatment [N (%)] Watchful waiting 5(16.1) 6 (66.7) 0.007*
Corticosteroids 31 (100) 9 (100) .
Vig 4(129) 0(0)
Platelet transfusion 1(3.2) 1(11.1) 0.404
Maintenance treatment [N (%)] Oral corticosteroids 26 (83.9) 9 (100) 0.570
Azathioprine (Imuran) 19 (61.3) 5 (55.6) 1
Cyclosporine (Sand immune) 5(16.1) 3(33.3) 0348
Mycophenolate Mofetil (Cellcept) 0(0) 1001.1)
Eltrombopag (Revolade) 2 (6.5) 0(0)
Oral corticosteroids 26 (83.9) 9 (100) 0.570

HTN hypertension, [VIg intravenous immunoglobulin
* Statistically significant

European Caucasian population. However, unlike the
European Caucasian population, Zhou et al. [15] did not
find a tight LD between both variants in Chinese popula-
tion. So further studies to explore the role of (rs5029939)
variant in the pathogenesis of PIT as well as the LD be-
tween (r$5029939) and (rs2230926) were recommended.

As regards studying TNFAIP3 (rs5029939 C>G) vari-
ant in other auto-immune diseases, our results agreed
with those of Yang et al. [23] who investigated the fre-
quency of TNFAIP3 (rs5029939 C>G) SNP in the Chin-
ese population with myasthenia gravis (MG). Compared
to controls, TNFAIP3 (rs5029939 C>G) SNP expression
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Table 5 The impact of TNFAIP3 (rs5029939 C>G) SNP on the laboratory response to treatment in chronic PIT patients

TNFAIP3 (rs5029939 C>G) SNP Complete response No response p value OR (95% Cl)
CC genotype 21 (67.7%) 5 (16.1%) Reference
CG genotype 7 (77.7%) 1 (16.6%) 1 1.997 (0.165-16.810)
Alleles
C allele 49 (0.79) 11 (0.18) Reference
G allele 7 (0.39) 1 (0.05) 1 1.571 (0.175-14.111)

was not significantly higher in patients’ group. The dis-
tribution of the variant genotypes in the MG subjects
and controls [CG, 8% vs. 8.1, and GG, 0.5% vs. 0%, re-
spectively, p 0.880]. The minor allele (rs5029939-G) was
comparable between MG patients and controls (4.5% vs.
4%), p 0.750. So it was concluded that the variant ge-
notypes (CG/GG) and the minor allele (rs5029939-G)
were not risk factors for the susceptibility to MG dis-
ease. A meta-analysis was done by Lee and Song [24]
who considered 8 studies of ethnically different
groups (4 Asian [16, 22, 25, 26], 3 European [18, 27,
28], and one African American [29]), to investigate
whether the TNFAIP3 polymorphisms including
(rs5029939 C>@G) SNP contribute to SLE susceptibility
in different populations. They found out that the al-
lelic frequencies of genes often differ considerably in
different ethnic groups, and thus ethnically specific associ-
ation studies are required to determine genetic associa-
tions in different populations. They confirmed the
association of TNFAIP3 (rs5029939 C>@G) SNP with SLE
in Europeans and Asians. These findings suggest that the
role of TNFAIP3 polymorphism in immune-mediated dis-
eases is controversial and might be organ-specific.

Conclusion

To the best of our knowledge, this is the first study to
analyze the distribution of TNFAIP3 (rs5029939 C>G)
SNP in the Egyptian children with chronic PIT and to
investigate the possible role of the studied polymorphism
in the pathogenesis and the response to treatment in PIT.
It showed no liability of patients carrying TNFAIP3
(rs5029939 C>G) polymorphism to develop chronic
course of the disease or to achieve complete response to
treatment. So it was concluded that TNFAIP3 (rs5029939
C<@G) polymorphism plays no role in either susceptibility
to chronic PIT in the studied sample of Egyptian pediatric
population or their response to treatment.

Recommendations

These results must be verified by further studies enrol-
ling a larger cohort of patients to gain greater insight
into the potential role of the TNFAIP3 (rs5029939 C>@G)
gene polymorphism in the pathogenesis and treatment
response of PIT. Further studies are also recommended
to detect other polymorphisms in TNFAIP3 gene such

as (rs2230926) and (rs10499194) in the Egyptian chil-
dren to investigate the specific ethnic makeup of our pa-
tients. Additional studies on PIT patients of adult age
group or different ethnic populations are needed to bet-
ter understand the role of the studied polymorphism in
the pathogenesis of PIT and hence facilitate the discov-
ery of new therapeutic strategies.
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