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Abstract
Background

Immune Thrombocytopenia (ITP) is a relatively common acquired hematological disorder, affecting 2 to
4/100000 adults. Understanding of the pathogenesis of ITP has been greatly improved with taking into
consideration the important role of the genetic variants. This study aimed at investigating the incidence of
TNFAIP3 SNPs (rs2230926 and rs5029939) in primary ITP Egyptian patients as well as their response to therapy
in addition to the linkage between the two SNPs.

Methods and Results

the study was conducted in 110 ITP patients diagnosed as primary ITP (PITP) selected among cases referred to
the Hematology Outpatient Clinic of Kasr El Aini Hospital and 110 matched healthy controls. The polymorphisms
were detected by real-time polymerase chain reaction (real-time PCR). Data indicated that there is a signi�cant
difference in the allelic distribution between PITP patients and the control group regarding rs2230926 and
rs5029939 (p-value <0.05). Regarding LD analysis of the two SNPs, it has been revealed that there was a
signi�cant linkage disequilibrium between rs2230926 and rs5029939 among PITP group LD (D' = 0.966, r2 =
0.694, p-value < 0.001). On behalf of improvement by treatment, patients with rs2230926 wild genotype showed
a more signi�cant response to treatment than mutant type (p-value <0.05).

Conclusion

There was a correlation between TNFAIP3 SNPs (rs2230926 and rs5029939) and the occurrence of primary ITP
in the adult Egyptian populations and there was a linkage disequilibrium between them. Moreover, patients with
rs2230926 wild genotype showed signi�cant improvement than mutant type.

1. Introduction
Thrombocytopenia is a hematological disorder characterized by decreased platelets production, increased
platelets destruction or consumption, or increased capturing of circulating platelets in the spleen and platelets
count below 100 x 109/L[1]. Immune thrombocytopenia (ITP) is a type of thrombocytopenia that results from
increased autoimmune platelets destruction and/or reducing its production with the absence of the underlying
cause[2].

There are two types of ITP; primary ITP which may be occurred due to impaired megakaryocyte (MK) function, T
cell-mediated platelet destruction, and pathogenic anti-platelet autoantibodies[3]. On the other hand, Secondary
ITP is induced by acquired or inherited diseases such as autoimmune diseases including rheumatoid arthritis
(RA) and systemic lupus erythematosus (SLE), or chronic infections including human immunode�ciency virus
(HIV) and Helicobacter pylori[4].

Both genetic and environmental factors play an important role in the pathogenesis of many diseases and also
for primary ITP[5]. Variation of alleles may occur due to a single nucleotide change which will results in single
nucleotide polymorphisms (SNPs) in the genome sequence. Many of these DNA changes do not result in
differences at the protein level. However, some SNPs lead to a noticeable clinically relevant change in
phenotype[6].



Page 3/18

TNF-α-induced protein 3 (TNFAIP3), known as A20 and existing on the long arm of chromosome 6 (6q23.3)
between the oligodendrocyte transcription factor 3 (OLIG3) gene and TP53 apoptosis effector (PERP) gene[7],is a
ubiquitin-editing enzyme which proved to be a negative regulator of NF-kB in various signaling pathways[8].
TNFAIP3 is evolved in the normal differentiation, proliferation, and activation of selected subsets of B cells.
TNFAIP3 also down-regulates the stimulatory immune properties of the dendritic cells[9].

Defect in TNFAIP3 expression is associated with disturbance in immune hemostasis which results in
enhancement of the in�ammatory processes. Therefore, several polymorphisms in or near the TNFAIP3 locus
were described as being associated with in�ammatory autoimmune disorders, including systemic lupus
erythematosus, rheumatoid arthritis, psoriasis, multiple sclerosis, and type 1 diabetes. These outcomes
suggested that TNFAIP3 may play an essential role in ITP[10].

Interestingly enough, this study is the �rst study conducted on the Egyptian population to investigate the
frequency of TNFAIP3 SNPs (rs2230926 and rs5029939) in primary ITP patients. However, many previous
studies based on the genome-wide association studies on genetic material proved that there was a correlation
between the TNFAIP3 gene and human autoimmune pathogenesis, there was a discrepancy in the results which
could be due to studying different ethnic groups and regions.

The present study aimed at clarifying the frequency of TNFAIP3 SNPs (rs2230926 and rs5029939) in primary ITP
Egyptian patients as well as their response to therapy.

2. Materials And Methods
2.1. Subjects

The present case-control study included 110 adult patients diagnosed as primary ITP selected among cases
referred to the Hematology Outpatient Clinic of Kasr El Aini Hospital, Faculty of Medicine, Cairo University and
marked as primary ITP (PITP) group. The control group included 110 age and sex-matched healthy volunteers
with platelets counts within the normal range (150-400 x103/mL)

2.1.1. Demographic distribution

In this study, the primary ITP patients group consists of 93 females and 17 males aged (18-50 years). The
healthy control group consisted of 92 females and 18 males, aged (20-55 years).

2.1.2. Inclusion and Exclusion Criteria

 All included subjects with primary ITP were selected following the diagnostic features of ITP established by the
American Society of Haematology (ASH) guidelines 2011[11]. Exclusion criteria included all patients with
Secondary ITP.

2.2. Methods

2.2.1. Clinical examination

Proper clinical examination was done according to the standard sheet of hematological disorders of hematology
Department, Kasr EL-Aini Teaching Hospital, Cairo University. All eligible patients and controls were subjected to
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full clinical assessment including bleeding manifestations such as petechiae, ecchymosis, mucous membrane
bleeding, or bleeding from other ori�ces as well as complete history, including age and sex, patient complaint, the
onset of symptoms, duration, history of treatment modalities received response to therapy, and history of
splenectomy for chronic ITP patients.

2.2.2. Laboratory assessment

2.2.2.1. Routine investigations:

Complete blood picture was done according to Dacie and Lewis (1991)[12] using a cell counter instrument (HeCo
SEAC). Reticulocytes count were done manually according to Houte et al. (1994)[13]; erythrocyte sedimentation
rate (ESR) was done using Wintrobe Tubes (Sinton,1948)[14]. PTT was done using kits of EGY- CHEM for lab
technology and according to the method of Biggs and McFarlane’s (1962)[15]. Prothrombin time (PT),
prothrombin concentration (PC), and international normalized ratio (INR) were determined according to the
method of Wanger and Dati (1998)[16]using kits supplied by Siemens Healthcare Diagnostic (USA). Random
blood sugar was done according to Kaplan et al. (1984)[17] using kits purchased from SPINREACT, Spain. Serum
liver enzymes (ALT and AST) investigation were done according to Schumann and Klauke (2003)[18] using Kits
of Noble Diagnostic, Egypt. As for kidney function test, Serum creatinine was investigated according to Murray
and Kaplan (1984)[19] using kits purchased from SPINREACT, Spain. Immunological studies, e.g. anti-nuclear
antibody titer (ANA), was investigated according to Emlen and O'Neill’s (1997)[20]using kits of Bio-Quant -United
States and the automated ELECSYS 1010, Roche instrument. Direct coombs was done according to Theis and
Hashmi (2019)[21], Hepatitis B surface antigen (HBs Ag) was performed by enzyme-linked immunosorbent assay
according to Wolters et al. (1977)[22] using the instrument Radium, Germany and AXIOM DIAGNOSYIC kits,
Germany. Hepatitis C virus (HCV) antibodies were performed with a third-generation ELISA according to Choo et
al. (1990)[23] using the instrument READER, 2000 and HCV BIO kits S.A Barcelona. H. Pylori was done using
rapid test manufactured by (abbott) china company. Third-generation Human immunode�ciency virus (HIV)
antibody was measured using rapid kits manufactured by abon biopharm (hang zhou) Co., Ltd. company, China.

2.2.2.2. Molecular studies:

Detection of single nucleotide polymorphisms (SNPs) of TNFAIP3: (rs2230926 and rs5029939) using Applied
Biosystems Fast Real-Time PCR apparatus with serial No.275014873.

2.2.2.2.1 Extraction of genomic DNA

About 3 ml of the venous blood sample was collected on 5% ethylene diamine tetra-acetic acid (EDTA) by sterile
venipuncture using a sterile vacutainer tube from both PITP and control groups. Samples were stored at -20° C
until DNA extraction.

Genomic DNA was extracted from a peripheral blood sample by using GeneJET Whole Blood Genomic DNA
Puri�cation Mini Kit (Cat. No. K0781) and done according to the manufacturer’s protocol.

2.2.2.2.2. Genotyping of TNFAIP3 polymorphism

The two SNPs (rs2230926 and rs5029939) of the TNFAIP3 gene were analyzed using TaqMan ready-made assay
supplied by Thermo Fisher Scienti�c Company (Cat. No. 4351379). The rs2230926 SNP was identi�ed by its
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Context Sequence [VIC/FAM] GACTTGGTACTGAGGAAGGCGCTGT [G/T] CAGCACGCTCAAGGAAACAGACACA.

Also, the rs5029939 SNP was identi�ed by its Context Sequence [VIC/FAM] GTCACCTAAACTAGTTAGGAGCAGA
[C/G] TTAAGCTAGAACCAAGGTCCCCTGG.

For DNA ampli�cation TaqMan® Genotyping master mix was provided by Thermo Fisher Scienti�c Company
(Cat. No. 4371353). PCR reactions were carried out in 20 μl of �nal volume using 3 μl extracted DNA, 10 μl
Genotyping master mix, 6.5 μL distilled water, and 0.5 μl SNP. Ampli�cation included 40 cycles with the following
program: denaturation at 94 °C for 30 s, annealing at 67 °C for 30 s, and extension at 72 °C for 1 min. For
validations of polymorphism sequences and primers, TaqMan® Genotyping master mix has been tested across
all types of TaqMan® SNP Genotyping Assays. Besides, the master mix is validated with the Applied
Biosystems® thermal cyclers and real-time PCR systems. Moreover, the study used a standard procedure to run
PCR on serial dilutions of our sample (DNA). Each time a new set of primers is got to ensure that the primers are
of good quality, and to �nd the optimal primers annealing temperature. Also, qPCR protocol is double-checked to
ensure adding the right reagents at each step.

2.3. Response to Therapy:

Treatment was initiated in the presence of bleeding symptoms or when the platelet count was less than 30 × 109

/ L. Prednisolone was administered with a dosage of 1mg/Kg/day for 2-3 weeks then gradually tapered after
that. 

Complete response: Platelet count ≥ 100 × 109/L and absence of bleeding.

Response: Platelet count ≥ 30 × 109/L and at least 2-fold increase the baseline count and absence of
bleeding.

No response: Platelet count < 30 × 109/L or less than a 2-fold increase of baseline platelet count or
bleeding[24].

Patients who didn’t respond to steroids after 3 months of therapy receive 2nd line therapies which include: 1-
immunosuppressive: azathioprine, cyclosporine. 2- anti-CD20: rituximab. 3- TPO receptor agonist: Romiplostim
and Eltrombopag. 4-Splenectomy) according to the choice of the physician & protocol of the department.

ITP disease consists of three different stages: newly diagnosed (diagnosis to 3 months), persistent (3-12
months), and chronic (> 12 months) which is presented by the International Working Group (IWG) specialized for
ITP[25].

2.4. Statistical analysis

The collected data were statistically analyzed using IBM SPSS statistics software version 22.0. Descriptive
statistics were done for quantitative data as minimum& maximum of the range as well as mean ± SD (standard
deviation) for quantitative normally distributed data, median and 1st& 3rd inter-quartile range for quantitative
non-normally distributed data. As for qualitative data, it was done as number and percentage. In qualitative data,
inferential analyses for independent variables were done using the Chi square test for differences between
proportions and Fisher’s Exact test for variables with small expected numbers. The odds ratio (OR) and 95%
con�dence interval (CI) were also calculated. The level of signi�cance was taken at P value < 0.05. LD was
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calculated according to methods introduced by reference[26]. Hardy-Weinberg equilibrium was calculated for
controls and ITP patients.

3. Results
3.1. The comparison between PITP patients and control groups regarding demographic characteristics.

In this study, PITP group consists of 93 females (84.5%) and 17 males (15.5%) aged (18-50 years) with (mean
age 33.79 ± 14.41 years). For the healthy control group, there were 92 (83.6%) females and 18 males (16.4%)
aged (20-55 years) with (mean age 30.75 ± 11.64 years). And there was a non-signi�cant difference regarding
age and sex between PITP and control groups (p-value 0.086 and 0.854 respectively).

Duration of disease ranged between 1 month and 180 months where the median duration was 8.5 months. All
patients had unremarkable physical examination except 8 (7%) patients had a scar of splenectomy. The median
platelet count at the time of diagnosis was 15 × 109/L where 32 patients (29.1%) had a platelet count < 10 ×
109/L.

PITP cases were selected at different phases of the disease, 35 newly diagnosed (31.8%), 33 persistent (30%),
and 42 chronic (38%) data are indicated in the table (1). Follow-up of the patients for one year revealed complete
recovery occurred in 19 (17.3%) of the cases).

3.2. The comparison between PITP and control groups regarding clinical �ndings.

By analyzing the relation of genotype to clinical �ndings we observed that there were non-signi�cant differences
between mutant and wild genotypes of both rs2230926 and rs5029939 regarding age at presentation and
duration of disease. However, there was a notable increase in non-cutaneous bleeding manifestations and
bleeding gum in mutant genotypes as compared with wild genotypes of both rs2230926 and rs5029939. Data
are indicated in Table (1).

At presentation, all the 110 selected patients (34 patients with mutant type and 76 patients with wild type) were
having platelet count less than 30 x103/mL. After treatment, 3 patients (8.8%) with mutant type and 4 patients
(5.3%) with wild type were non-responsive; 31 patients (91.2%) with mutant type and 72 patients (94.7%) with
wild type were responsive.

In the present study, all PITP patients started treatment with corticosteroids as the �rst-line therapy for ITP.
Furthermore, complete recovery was reported with a notable degree in the wild genotype of rs2230926 when
compared to the mutant genotype of the same SNP with p-value <0.05 as indicated by table (3).

The mortality rates were with non-signi�cance value because in this study only (1) patient (1.3%) in wild
rs2230926 genotype and (1) patient (2.2%) for mutant rs5029939 genotype were reported.

3.3. Allelic and genotypic frequencies of rs2230926 and rs5029939 SNPs in PITP patients and controls regarding
sex.

Genotype distributions in patients and controls were consistent with the Hardy–Weinberg equilibrium (p-value
>0.05). In the present study, it is observed that the frequency of rs2230926 G polymorphism is more common in
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PITP female patients (p-value < 0.001). Moreover, a female has an 8.16-fold risk to PITP than a male (OR = 8.16,
95% CI = 3.47-19.16, p = <0.001). However, the frequency of rs5029939 G between male and female showed a
non-signi�cant association as indicated by table (2).

3.4 Genotyping and Allelic distributions

Results revealed that there was a signi�cant expression of GG&TG for rs2230926 genotypes in the PITP group
compared to the control group. Moreover, there was a signi�cant expression of GG&CG for rs5029939 genotypes
in the PITP group as compared to the control group as represented in Figures I & II.

The allelic distributions between PITP and control groups regarding rs2230926 and rs5029939 were also
signi�cantly expressed (p-value <0.05). Data indicated in table 4.

3.5. Linkage disequilibrium of the two SNPs

LD analysis of the two SNPs showed a signi�cant linkage disequilibrium between rs5029939 and rs2230926
among study groups LD (D' = 0.966, r2 = 0.694) and a complete linkage disequilibrium among controls (D' = 1.0,
r2 = 0.844) (Table 5).

4. Discussion
Immune thrombocytopenic purpura is de�ned as an acquired autoimmune disorder characterized by immune-
mediated platelet destruction due to the binding of immunoglobulin IgG autoantibodies with platelet
glycoproteins [27].

Primary ITP is characterized by isolated thrombocytopenia (peripheral blood platelet count <100 × 109/l) with the
absence of any other causes or diseases that may be associated with thrombocytopenia[24]. Moreover, primary
ITP has a prevalence of up to 9.5/100,000 adults and an incidence of about 3.3/100,000 adults per year[28].
Severe ITP patients are characterized by bleeding symptoms at presentation and require therapeutic
intervention[24].PITP in adults is considered a chronic disease that requires persistent monitoring and treatment
intervention[29].

The death rate for patients with ITP is increased compared with the general population due to the severity of the
disease[2]. Moreover, the pathophysiology of ITP is indeed becoming more complex. El Ghannam et al. (2105)
tried to understand the molecular basis of the incidence of ITP in the Egyptian population and its role in
responding to treatment. They concluded that IL-10 promoter polymorphisms are unlikely to affect the
development or treatment outcome of chronic adult ITP in the Egyptian population[30]. So, there is an urgent
need to understand the molecular concepts related to this disease in the Egyptian population.

The present study is intended to investigate the relation between TNFAIP3 SNPs (rs2230926 and rs5029939) and
primary ITP in Egyptian patients as well as their role in responding to therapy.

Our data indicated that the comparison between the genotypes of both SNPs regarding the age of onset, duration
of disease, family history, and phase of the disease showed no signi�cant difference.
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The study found a statistically signi�cant difference of rs2230926 G allelic frequencies regarding sex which was
not found in rs5029939 G distribution. These results were in contrast to the results of Zhou et al. who reported
that there was a non-signi�cant difference between male and female regarding rs2230926 polymorphism[10].

The present study indicated that there was a signi�cant difference in the genotyping and allelic distribution
between PITP and control groups regarding TNFAIP3 SNPs (rs2230926 and rs5029939). Data showed that there
was a signi�cant difference between PITP and the control group regarding rs2230926 wild TT, heterozygous TG,
and homozygous GG genotypes. The data expressed were 69.1%, 24.5% and 6.4% and 80%, 20% and 0% for PITP
and control group respectively. Furthermore, the rs2230926 GG & TG genotype have a 1.79-fold risk of developing
ITP (OR = 1.79, 95% CI = 0.97-3.32, p = 0.063). Moreover, the results proved that there was a signi�cant difference
between PITP and control groups regarding rs2230926 allelic distributions. data indicated that the frequency of
the T and G alleles among ITP patients were 81.4% and 18.6% respectively versus 90% and 10% in the control
group. Also, the G allele showed a 2.06-fold increased risk. Our results agree with Zhou et al. (2015) who reported
that, regarding rs2230926 T/G, the frequency of TT and TG genotypes in ITP patients were detected in 76.7% and
23.3% respectively versus 90.2% and 9.8% in the control group. Furthermore, their allelic distribution revealed that
T and G alleles among primary ITP patients were 88.4% and 11.6% respectively, and 95.1% and 4.9% in the
control group.

Regarding rs5029939, the present study revealed that the frequency of wild CC, heterozygous CG, and
homozygous GG genotypes among primary ITP patients were 59.1%, 36.4%, and 4.5% respectively versus 77.3%,
22.7%, and 0% in the control group. The mutant genotypes (GG & CG) have a 2.35-fold risk to primary ITP.
Besides, regarding rs5029939 allelic distributions, the present study indicated that the frequency of the C and G
alleles among ITP patients were 77.3% and 22.7% respectively versus 88.6% and 11.4% in the control group. G
allele showed a 2.29-fold increased risk to primary ITP. This result is matched with the results of Zhou et al.
(2015) who found that the C and G alleles among PITP patients were 84.9% and 15.1% respectively and 96.4%
and 3.6% in the control group.

Meanwhile, the association between ITP and the immune linked genetic changes has been greatly
established[31].TNFAIP3 is a zinc-�nger cytoplasmic protein proving a strong inhibitor of the in�ammatory
pathway by suppressing NF-κB stimulation in response to various enhancing triggers such as NLR [Nod
(nucleotide-binding oligomerization domain)-like receptor], IL (interleukin)- 1, TLR (Toll-like receptor) and TNF
ligands[32]. Genetic abnormalities of TNFAIP3 genes proved to be related to a wide range of human diseases[33].
The coding SNP rs2230926 changes phenylalanine-to-cysteine at residue 127 of the TNFAIP3 protein having
lower capabilities of suppression of TNF triggered NF-κB activity[34] that triggers various in�ammatory and
immunological disturbances[35].

The above signi�cant difference between case and control groups regarding rs2230926 can be interpreted as the
coding SNP rs2230926 resulting in changing phenylalanine-to-cysteine at residue 127 of the TNFAIP3 protein.
The Cys127 TNFAIP3 protein is less e�cient in inhibiting NF-κB activity induced by TNF when similar amounts of
the two proteins are expressed. This lowered anti-in�ammatory activity of TNFAIP3 may increase cellular
responses to TNF[36].

As TNFAIP3 is essential for limiting cellular responses stimulated by NOD2, Toll-like receptors, and other pro-
in�ammatory agents, the hypomorphic TNFAIP3 protein is likely to contribute in multiple aspects of
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autoimmunity and excessive in�ammation in humans carrying this polymorphism[34].

Regarding bleeding manifestations; the non-cutaneous bleeding manifestations and bleeding gum were evident
in the mutant genotypes of both SNPs. data showed that there was a non-signi�cant difference between mutant
and wild genotypes of both rs2230926 and rs5029939 regarding cutaneous bleeding. However, it has been found
that there is no signi�cant difference between mutant and wild genotypes of rs2230926 also for rs5029939
regarding response to treatment.

Linkage disequilibrium (LD) is a statistical measure of the degree to which particular alleles or SNPs at two loci
are related to each other in the population [37]. SNPs and alleles of interest are inherited together if they are
physically close to each other producing strong LD[38]. Moreover, LD between marker alleles and traits of interest
introduces a �ne-scale gene mapping and reproduces the history of natural selection, gene conversion, mutation,
and other forces that cause gene-frequency evolution [37].

LD analysis of the two SNPs in this study showed that there is a signi�cant linkage disequilibrium between
rs2230926 and rs5029939 among the PITP group indicating that there is a correlation between the two SNPs in
producing primary ITP disease. The intronic rs5029939 C>G Transversion Substitution was found to be linked to
abnormal immune sensitization[32]. It was studied concerning many TNFAIP3 SNPs which showed a signi�cant
LD with rs2230926 T>G in Caucasian ethnic as described in Bates et al., 2009[39]. This agrees with the present
data that showed a signi�cant LD between the two SNPs in the Egyptian population. In contrast with our �nding
Zhou et al. (2015) reported that there was no tight LD in Chinese people. Finally, it is recommended that this
study should be repeated in different regions to remove the discrepancy about the relation between the TNFAIP3
and primary ITP patients.

Conclusion
The present study showed that TNFAIP3 rs5029939 and rs2230926 polymorphisms are signi�cantly associated
with increasing the susceptibility to primary ITP in the Egyptian population. Moreover, patients with rs2230926
wild genotype showed signi�cant improvement than mutant type. Furthermore, there is signi�cant linkage
disequilibrium between rs5029939 and rs2230926 genes among the study groups.
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Table 1: Demographic and clinical characteristics regarding genotypes among PITP group.
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  rs2230926 rs5029939

  Mutant
(n= 34)

Wild
(n= 76)

P-
value

Mutant
(n= 45)

Wild
(n= 65)

P-
value

No. (%) No. (%)   No. (%) No. (%)  

1.Age at presentation            

Median (Range) 24.9

(10.0-
59.0)

28.5

(6.0-66.4)

0.142 24.9

 (19.0-
32.0)

29.0

 (20.0-
42.0)

 

0.102

2.Duration of disease(months)            

Median (Range) 16.0

(1.0-
120.0)

6.5

(1.0-180)

0.074 12.0

 (1.0-
120.0)

7.0

(1.0-180.0)

 

0.174

3.Family history 0 (0) 4 (5.3) 0.309 0 (0) 4 (6.2) 0.143

4.Phase at baseline            

4.1.Newly diagnosed 8 (23.5%) 27 (35.5)   12
(26.7%)

  23
(35.4%)

 

4.2.Persistent 6 (17.6%) 15 (19.7)     8 (17.8) 13 (20%)  

4.3.Chronic 20
(58.8%)

34 (44.7)   25
(55.6%)

   29
(44.6%)

 

5.Clinical characteristics            

5.1.PLT at basal            

                      <
30                                  

34(100%) 76(100%)   45(100%) 65(100%)  

                       >30 0 (0.0 %) 0 (0.0%)   0 (0.0 %) 0 (0.0 %)  

5.2.PLT in response            

                      <
30                                  

3 (8.8%) 4 (5.3%)   3(6.7%) 4(6.2%)  

                       >30 31(91.2%) 72(94.7%)   42(93.3%) 61(93.8%)  

6.1.Cutaneous bleeding            

6.1.1.Peticheaa/purpura 33(97.1) 72(94.7) 1.000 43(95.6) 62(95.4) 1.000

6.1.2.Ecchymosis 13(38.2) 31(40.8) 0.801 17(37.8) 27(41.5) 0.692

6.2. Non-cutaneous bleeding 30(88.2) 54(71.1) 0.050* 40(88.9) 44(67.7) 0.010*

6.2.1.Nasal bleeding 18(52.9) 30(39.5) 0.188 25(55.6) 23(35.4) 0.036

6.2.2.Vaginal bleeding 12(35.3) 24(31.6) 0.701 19(42.2) 17(26.2) 0.077

6.2.3.Gum Bleeding 19(55.9) 25(32.9) 0.023* 25(55.6) 19(29.2) 0.006*
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6.3.Severe ITP 10 (30.3) 22 (28.6) 0.855 10 (22.7) 22 (33.3) 0.230

PLT at basal: means the platelet count of patients at presentation and before receiving treatment.

PLT in response: means the platelet count of patients after receiving treatment.

*P value is signi�cant if < 0.05.  

Table 2: Allelic and genotypic frequencies of rs2230926 & rs5029939 SNPs regarding sex.

  Cases P-value OR

(95%
CI)

Control P-
value

OR

(95%
CI)Male

17(15.5%)

Female

93(84.5)

  Male

18(16.4%)

Female

92(83.6)

 

No. % No. %   No. % No. %  

rs2230926
genotypes

         

 

 

0.517

--          

 

 

0.75

--

     TT 12 70.6 64 68.8 14 77.8 74 80.4

  GG 3 17.6 24 25.8 4 22.2 18 19.6

  TG 2 11.8 5 5.4 0 0.0 0 0.0

rs2230926
alleles

         

 

<0.001*

 

8.16

(3.47-
19.16)

         

 

0.71

 

0.85

(0.36-
2.02)

T 26 76.5 53 28.5 28 77.8 148 80.4

G 8 23.5 133 71.5 8 22.2 36 19.6

rs5029939
genotypes

         

 

0.598

           

 

1.00

 

CC 11 64.7 54 58.1 14 77.8 71 77.2

GG 6 35.3 34 36.6 4 22.2 21 22.8

CG 0 0.0 5 5.4 0 0.0 0 0.0

rs5029939
alleles

         

 

0.663

 

1.18

(0.55-
2.54)

         

 

0.93

 

1.04

(0.44-
2.44)

C 22 64.7 113 60.8 28 77.8 142 77.2

G 12 35.3 73 39.2 8 22.2 42 22.8

 *P value is signi�cant if < 0.05.  CI, con�dence interval; OR, odds ratio.

Table 3: Comparison according to rs2230926 and rs5029939 regarding follow up among PITP group
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  rs2230926 rs5029939

 

 

 

1.Treatment line

Mutant
(n= 34)

Wild
(n= 76)

P-value Mutant
(n= 45)

Wild
(n= 65)

P-value

No. (%) No. (%)   No. (%) No. (%)  

1.1.Corticosteroids 29 (85.3) 55 (72.4) 0.140 35 (77.8) 49 (75.4) 0.771

Steroid dependence 31 (91.2) 57 (75) 0.050* 38 (84.4) 50 (76.9) 0.332

1.2.Immunosuppressive

( azathioprine)

13 (38.2) 19 (25) 0.158 16 (35.6) 16 (24.6) 0.214

Immunosuppressive change:

Added

 Removed

Continue

        Persist absent

 

8 (23.5)

1 (2.9)

5 (14.7)

20 (58.8)

 

17(22.4)

4 (5.3)

2 (2.6)

53 (69.7)

 

 

0.107

 

9 (20.0)

2 (4.4)

7 (15.6)

27 (60.0)

 

16(24.6)

3 (4.6)

0 (0)

46 (70.8)

 

 

0.013*

1.3.TRO-RA (Romiplostim) 2 (5.9) 2 (2.6) 0.586 2 (4.4) 2 (3.1) 1.000

1.4.Splenectomy 1 (3) 6 (7.8) 0.672 2 (4.5) 5 (7.6) 0.700

2.Response

2.1.Responsive

2.2.Non responsive

 

32 (94.1)

2 (5.9)

 

74 (97.4)

2 (2.6)

 

 

0.586

 

42(93.3)

3(6.7)

 

64(98.5)

1(1.5)

 

 

0.303

3.Complete recovery 1 (2.9) 18 (23.7) 0.008 * 5 (11.1) 14 (21.5) 0.155

4.Death 0 (0) 1 (1.3) 1.000 1 (2.2) 0 (0) 0.409

*P value is signi�cant if < 0.05.  CI, con�dence interval; OR, odds ratio

Table 4: Comparison between PITP and control regarding genetic �ndings
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  Cases
(n= 110)

Controls
(n= 110)

OR

(95% CI)

P-value

No. % No. %

1.rs2230926 genotypes          

 

--

 

 

0.015*

       TT 76 69.1 88 80.0

   GG 7 6.4 0 0.0

    TG 27 24.5 22 20.0

rs2230926 genotypes

GG + TG

 

34

 

30.9

 

22

 

20.0

1.79

(0.97-3.32)

 

0.063

rs2230926 alleles          

2.06

(1.18-3.60)

 

0.010*T 179 81.4 198 90.0

G 41 18.6 22 10.0

2.rs5029939 genotypes          

 

--

 

 

0.004*

CC 65 59.1 85 77.3

GG 5 4.5 0 0.0

CG 40 36.4 25 22.7

rs5029939 genotypes

GG + CG

 

45

 

40.9

 

25

 

22.7

2.35

(1.31-4.23)

 

0.004*

rs5029939 alleles          

2.29

(1.36-3.87)

 

0.002*C 170 77.3 195 88.6

G 50 22.7 25 11.4

*P value is signi�cant if < 0.05.  CI, con�dence interval; OR, odds ratio

Table 5. Linkage disequilibrium between rs5029939 and rs2230926 genes among study groups



Page 17/18

  rs5029939 p Degree of the theoretical maximum

C G

                                                                    Case

rs2230926 T 172 (78.2%) 11 (5.0%) #

<0.001*

D'=96.6%

r2=0.694G 1 (0.5%) 36 (16.4%)

                                                                    Control 

rs2230926 T 191 (86.8%) 4 (1.8%) &

<0.001*

D'=100.0%

r2=0.844G 0 (0.0%) 25 (11.4%)

* P value is signi�cant if < 0.05. #Chi square test. &Fisher's Exact test.

Figures

Figure 1

Comparison between PITP and control regarding rs2230926 gene.
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Figure 2

Comparison between PITP and control groups regarding rs5029939.


