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Abstract

Immune thrombocytopenia (ITP) is an autoimmune disease characterized by low platelet count and increased bleeding risk. The
initial event(s) leading to antiplatelet autoimmunity remains unclear. Toll-like receptors (TLRs) are the most well-characterized
pattern recognition receptors and are a transmembrane protein coded by the Toll genes family. In addition to their protective
role in immunity, it is also becoming clear that TLRs exhibit homeostatic roles. Toll-like receptors play potential roles in the
development of disease and its maintenance. The objective of this study is to evaluate the distribution of TLR9 gene C/T
(rs352140) polymorphisms and its possible association with clinicopathological finding in Egyptian adult primary ITP. This study
was carried out at Internal Medicine Department, Menoufia University Hospital, Egypt, from August 2018 to January 2020. Eighty
adults (> 18 years) were enrolled in the study; 40 patients with primary ITP and 40 healthy individuals as controls. Identification of
the TLR9 C/T (rs352140) polymorphic variant was performed by polymerase chain reaction—restriction fragment length poly-
morphism. In our study, we excluded any other causes of secondary ITP. Distribution of the TLR9 C/T genotypes did not exhibit
significant deviation between patients and controls. There was no significant difference between studied groups as regards allele
(C and T) frequency. There was no significant difference regarding TLR9 gene C/T (rs352140) polymorphisms between Egyptian
adult with primary ITP and controls. TLR9 gene C/T (rs352140) polymorphisms have no relation to any of the clin-
icohematological variables in primary ITP in Egyptians.
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single-nucleotide polymorphisms have been identified for
TLRY gene, in which T>C (rs187084) located at the upstream
of promoter may be an important one. The C genotype was

Introduction

Toll-like receptors (TLRs) are the main portal that transmit
danger signals from different invading pathogens to the innate
immune system and mediate its inflammatory response.' The
TLRs are widely expressed on body cells, including dendritic
cells, macrophages, lymphocytes, and endothelial cells.?
Megakaryocytes and platelets variably express functional
TLRs.?> At least 10 TLRs have been identified in humans.’
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Some TLRs are transmembrane receptors (TLR1, TLR2,
TLR4, TLRS, TLR6, and TLR10). The other group of TLRs
is located intracellularly (endosome compartments; TLR3,
TLR7, TLRS, and TLR9).' The TLR9 gene is located on chro-
mosome 3 p21.3, with a length of ~5 kb, also it has 2 exons,
and the major coding region is in the second exon. Twelve
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associated with reduced TLRY transcription activity when
compared to T genotype, indicating humans with C geno-
type may have diseases related to TLR9 gene.* TLRY is
expressed in different cells of the immune system such as
dendritic cells, B lymphocytes, monocytes, and natural
killer cells and produces cytokines, for example, interferon
(type-I) and interleukin 12,°> which attribute to many biolo-
gical actions such as apoptosis and antimicrobial activity.°
Inactive platelets express significant amounts of TLRY; it is
markedly upregulated with thrombin but not lipopolysac-
charides on activated platelet, suggesting that TLR9 also
exists in intracellular compartments.” After stimulation by
a CpG motif or by thrombin, platelets overexpress TLR9
receptor. Platelet TLR9 was reported as binding for danger
signal in cases of oxidative stress. Also, it promotes triggers
aggregation and degranulation. Therefore, TLR9 on platelets
appears to function as sensors of internal danger signals
rather than external ones.® Signaling of TLR has important
roles in the establishment of disease and its progression.’
Environmental factors and genetic differences between peo-
ple have an influence on TLR signaling in different human
disease.'®

Toll-like receptors, portals for the innate immune system,
are important in the recognition of pathogenic components.
However, when inappropriately activated by self-molecular
signatures, this may lead the occurrence of autoimmunity,'’
such as systemic lupus erythematosus (SLE), rheumatoid
arthritis (RA), and systemic sclerosis.'> Systemic lupus
erythematosus is an autoimmune disease characterized by
the loss of tolerance to self-molecular antigens. For specific
TLRs, overexpression of TLRs in patients and mouse mod-
els, TLR knockout mice being resistant to disease and TLR
ligands exacerbating and TLR inhibitors alleviating dis-
ease.'” There are endogenous ligands for TLRs in human
sera such as the nucleic acid-binding TLRs, including
TLR7, TLRS, and TLR9." In patients with SLE, immune
cells produce large quantities of autoantibodies against self-
nuclear antigens which make immune complexes with self-
nucleic acids and present in SLE serum. Data from literature
on mouse models suggest that TLR7 have a pathogenic role
and TLRY9 have a protective one for signaling in the patho-
genesis of SLE."”

Immune thrombocytopenia (ITP) is not an uncommon blood
disease characterized by isolated thrombocytopenia. It may be
primary or a secondary with another disorder that is usually
immune or infectious.'® Primary ITP is defined as isolated
thrombocytopenia (platelet count <100 x103 /dL) in the
absence of other causes or disorders that may be associated
with thrombocytopenia.'” Patients with ITP have a bleeding
time that is disproportionately short for the degree of thrombo-
cytopenia. This is due to presence of a more hemostatically and
larger competent platelet and microparticles.'® The exact cause
for ITP is not well postulated; however, both genetic and envi-
ronmental factors are thought to play a role in the development
of the disease."’

Aim of the Work

The aim of this work is to evaluate the distribution of TLR9
gene C/T (rs352140) polymorphisms and their possible associ-
ation with clinicopathological finding in Egyptian adult pri-
mary ITP.

Patients and Methods
Patients

This cross-sectional study was carried out at Hematology Unit,
Internal Medicine Department, Menoufia University Hospital,
Egypt, from August 2018 to January 2020; it followed the
ethical standards of our institution. Informed written consents
were obtained from all the participants.

A total number of 80 adults were included in this study.
Group (I) included 40 patients with ITP. Group (II) included
40 healthy individuals as age- and sex-matched controls.

Methods

All participants underwent full history taking, clinical exam-
ination, and laboratory investigations, including (1) complete
blood count, blood films, and reticulocytes; (2) hepatitis C
virus antibodies, HBsAg, HBcAb, and HIV antibodies; (c)
ANA, C-reactive protein, and erythrocyte sedimentation rate
(ESR); (4) Helicobacter pylori antigen in stool; (5) KFTs,
LFTs, and coagulation profile; (6) thyroid-stimulating hor-
mone; (7) TLRY gene C/T (rs352140) polymorphism by poly-
merase chain reaction (PCR); and (8) abdominal ultrasound.
Direct antiglobulin test and iron profile were done in all
patients having anemia. In this study, patients with infections,
other autoimmune diseases, malignant diseases, pregnancy,
and any other causes of secondary ITP were excluded.

Genotyping

Venous blood samples of 5 mL were withdrawn from the cubi-
tal vein of every patient and then was transferred slowly into
vacunated EDTA tube for isolation of DNA for genotyping.
DNA was extracted using Gene JET TM whole-blood Genomic
DNA purification Mini kit (Thermo Scientific EU/Lithuania).

The amplification reaction for TLR9 C /T (rs 352140) was
performed in 25-puL volumes (10 pL DNA template + 15 pL
Master Mix [containing 2.5 pL of 10x PCR buffer, 0.25 uL
MgCl 25 mM, 1.0 pL ANTPs mM, 1.0 pL forward primer [F5'-
GCAGCACCCTCAACTTCACC-3'], 1.0 pL reverse primer
[R5-GGCTGTGGATGTTGTTGTGG-3'], 0.30 puL Taq poly-
merase Sp/ul, and 8.95 pL distilled water) using an initial
denaturation (5 minutes at 95 °C), denaturation (1 minute at
95 °C), annealing (1 minute at 60 °C), extension (1 minute at
72 °C), number of cycles: 35 cycles, and final extension
(7 minutes at 72 °C) using Perkin Elmer thermal cycler 2400.

The PCR product was then digested with BstUI (New Eng-
land Biolabs) at 37 °C for 3 hours (2 pL 10x buffer, 1 pL
BstUI, 7 pL distilled water, and 10 pL. PCR product). The
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Table |. Demographic Data of the Studied Groups.?

Table 2. Clinicohematological and Laboratory Findings Among the
Studied Patients.?

Cases, Controls, Test of P
Studied variable N =40 N = 40 significance  value  Studied variables Cases, N = 40
Age, years Comorbidities, n (%)
Mean + SD 39.7 £ 151 355+ 124 U=1.25 211 Hypertension 2 (5.00)
Range 18-75 19-70 Diabetes mellitus 1 (2.50)
Sex, n (%) Hypertension and diabetes mellitus 3 (7.50)
Male 5 (12.5) 7 (17.5) No 34 (85.0)
Female 35 (87.5) 33 (82.5) Thrombocytopenia grades, n (%)
Mild (PL < 50) 2 (5.00)
Abbreviations: 7, chi square test; N, number; %, percentage; U, Mann Whitey Moderate (PLT = 30-50) 7 (17.5)
U test.
?Significance level at P <.05. Bles:c;,ii;eg(l*zla-le-,; :230)) 31.775)
Grade 0 3 (7.50)
BstUI digestive products were run by 2% agarose gel electro- Grade | 26 (65.0)
. . . . .. . Grade 2 Il (27.5)
phoresis for 30 minutes and stained with ethidium bromide, and Hb, g/dL
the bands were visualized under ultraviolet light. Digested PCR I:4ean + SD 1.6 + 1.86
products yielded 360-bp bands in TT homozygotes, 133- and Range 6.50-15.6
277-bp bands in CC homozygotes, and all 3 bands in CT  WBCs, 10> /mm?
heterozygotes. Mean + SD 733 + 239
Range 4-13
PLT, 10> /mm?
Statistical Analysis Mean + SD 193 + 125
Data were collected, tabulated, and statistically analyzed using Range 4-52
. .. . ESR, mm/h
an'IBM personal computer with Statistical Backage of S.001'al Mean + SD 162 + 127
Science (SPSS) version 22 (SPSS Inc). Descriptive statistics in Range 5.55
which quantitative data were presented in the form of mean, Serum creatinine, mg/dL
standard deviation (SD), range, and qualitative data were pre- Mean + SD 0.69 + 0.32
sented in the form of numbers and percentages. Analytical Range 0.30-1.10
statistics was used to find out the possible association between BUN, mg/dL
studied factors and the targeted disease. The used tests of sig- :Iean + 3D |2.48i| 93'|6
nificance included y? test, odds ratio, Fischer exact test, As-rar;fje”_ i
Student ¢ test, Mann-Whitney U test (nonparametric test), Mean + SD 27.9 + 433
Kruskal-Wallis test, and analysis of variance (f) test. P value Range 20-35
of >.05 was considered statistically nonsignificant, and P value  ALT, IU/L
of <.05 was considered statistically significant. Mean + SD 29.0 + 3.38
Range 21-37
Serum albumin, g/dL
Mean + SD 4.08 + 0.42
Results Range 3.5-5

Demographic data of patients with ITP and control are detailed
in Table 1. There was no significant difference between studied
groups as regards age and gender. Mean age in group [ was 39.7
+ 15.1. Mean age in group II was 35.5 + 12.4. Group I (ITP
group) showed female predominance with women constituting
87.5%.

Descriptive clinical, hematological, and laboratory data of
patients with ITP (group I) are detailed in Table 2. In all, 85%
of patients with ITP had no other comorbidities; 5% of patients
with ITP had hypertension; 2.5% had diabetes mellitus; and
7.5% had both hypertension and diabetes mellitus. Of the
patients with ITP, 77.5% have platelets less than 30 000, 5%
have platelets more than 50 000, and 17.5% have platelets
ranging from 30 000 to 50 000. According to World Health
Organization standardized bleeding grade, 65% of patients
with ITP had grade 1 bleeding (petechial bleeding), 27.5% had
grade 2 bleeding (mild blood loss with clinically significance,

Abbreviations: AST, aspartate aminotransferase; ALT, alanine aminotransfer-
ase; BUN, blood urea nitrogen; Hb, hemoglobin; ESR, erythrocyte sedimenta-
tion rate; N, number; %, percentage; PLT, platelet; SD, standard deviation;
WABCs, white blood cells.

?Significance level at P value <.05.

eg, menorrhagia, vaginal bleeding, and so on), and 7.5% had
grade 0 bleeding (no bleeding). Other laboratory data includ-
ing hemoglobin (HB) range 6.50 to 15.6 gm/dL, this low HB
level was due to severe vaginal bleeding and blood loss,
white blood cells (WBCs range 4-13 x 10°/mm?®), ESR
(range 5-55 mm/h), urea, creatinine, alanine aminotransfer-
ase (ALT), and aspartate aminotransferase (AST) are detailed
in Table 2. All patients with low HB level were females with
menorrhagia, and all have negative direct antiglobulin test
and low iron profile.
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Table 3. Distribution of TLR9 Gene C/T (rs352140) Genotypes Among the Studied Groups.

Studied variables Cases, N = 40 Controls, N = 40 x? P value OR (Cl 95%)
Genotype frequency, n (%)

e CC 7 (17.5) 13 (32.5) 3.03 220 -

e CT 24 (60.0) 22 (55.0) 2.03 (0.68-6.00)

o TT 9 (22.5) 5 (12.5) 3.34 (0.80-13.9)
Allele frequency, n (%) N =80 N =80

e C 38 (47.5) 48 (60.0) 2.51 112 -

e T 42 (52.5) 32 (40.0) 1.66 (0.89-3.10)
Dominate model, n (%)

e TT+TC 33 (82.5) 27 (67.5) 2.40 121 2.27 (0.79-6.49)

e CC 7 (17.5) 13 (32.5) -
Recessive model, n (%)

e CC+TC 31 (77.5) 35 (87.5) 1.38 239 -

o TT 9 (22.5) 5(12.5) 2.03 (0.61-6.72)

Abbreviations: 32, Chi square test; Cl, confidence interval; N, number; %, percentage; OR, odds ratio.

Table 3 showed the distribution of the TLR9 C/T genotypes
that did not exhibit significant difference between patients and
controls. Frequency of the TLR9 T/T genotype in patients with
ITP was 9 (22.5%). TLR9 C/T genotype was present in
24 (60%) patients, and 7 (17.5%) patients showed TLR9 C/C
genotype. Frequency of the TLR9 T/T genotype in healthy
individuals was 5 (12.5%). TLR9 C/T genotype was present
in 22 (55%) healthy individuals, and 13 (32.5%) healthy indi-
viduals showed TLR9 C/C genotype.

There was no significant difference between studied groups
as regards allele (C and T) frequency. In the patients group, C
allele frequency was 38 (47.5%), but T allele frequency was 42
(52.5%). In the control group, C allele frequency was 48 (60%),
but T allele frequency was 32 (40%; Table 3).

Dominate model (T/T and C/T vs C/C genotype) frequency
showed no significant difference between studied groups. (T/T
and C/T) genotypes presented in 33 (82.5%) patients and in 27
(67.5%) healthy individuals, respectively. C/C genotype pre-
sented in 7 (17.5%) patients and in 13 (32.5%) healthy indi-
viduals (Table 3).

Recessive model (T/T vs C/T and C/C genotype) frequency
showed no significant difference between studied groups. (T/T)
genotype presented in 9 (22.5%) patients and in 5 (12.5%)
healthy individuals. C/C and C/T genotypes presented in 31
(77.5%) patients and in 35 (87.5%) healthy individuals, respec-
tively (Table 3).

From Table 4, there was no significant difference between
studied patients’ TLR9 gene C/T (rs352140) genotypes as
regards age and gender. CC genotype had 7 (100%) patients
aged below 60 years and no patients aged above 60 years. CT
genotype had 21 (87.5%) patients aged below 60 years and 3
(12.5%) patients aged above 60 years. TT genotype had 7
(77.8%) patients younger than 60 years and 2 (22.2%) patients
older than 60 years. CC genotype had 7 (77.8%) female
patients but no male patients. CT genotype had 20 (83.3%)
female patients and 4 (16.7%) male patients. TT genotype had
8 (88.9%) female patients and 1 (11.1%) male patients.

There was no significant difference between studied
patients’ TLR9 gene C/T (rs352140) genotypes as regards
comorbidities. Patients with CC genotype had no comorbidity.
Patients with CT genotype were 2 (8.30%). Patients with
hypertension was 1 (4.20%). Patients with diabetes mellitus
were 3 (12.5%). Patients with both hypertension and diabetes
mellitus were 18 (75%). Patients with TT genotype had no
comorbidity (Table 4).

There was no significant difference between studied
patients’ TLR9 gene C/T (rs352140) genotypes as regards
laboratory findings. Mean HB in patients with CC genotype
was 11.2 + 0.54 g/dL, in patients with CT genotype was
11.8 + 1.99 g/dL, and in patients with TT genotype was
11.5 + 2.25 g/dL. Mean platelets in patients with CC gen-
otype was 21.2 + 12.5 10°/mm’, patients with CT genotype
was 19.1 + 12.8-103/mm3, and in patients with TT geno-
type was 18.2 + 13.1-10°/mm’. Mean WBCs in patients
with CC genotype was 5.57 + 1.54-10°/mm’, in patients
with CT genotype was 7.66 + 2.32-10°/mm’, and in
patients with TT genotype was 7.83 + 2.72-10°/mm’. Mean
ESR in patients with CC genotype was 21.5 + 16.6 mm/h,
in patients with CT genotype was 12.8 + 9.31 mm/h, and in
patients with TT genotype was 21.0 + 15.7 mm/h. Mean serum
creatinine in patients with CC genotype was 0.75 + 0.19 mg/dL,
in patients with CT genotype was 0.64 + 0.23 mg/dL, and
in patients with TT genotype was 0.81 + 0.25 mg/dL.
Mean blood urea nitrogen (BUN) in patients with CC genotype
was 13.0 + 3.10 mg/dL, in patients with CT genotype was
12.4 + 3.00 mg/dL, and in patients with TT genotype was
12.1 + 3.88 mg/dL. Mean AST in patients with CC genotype
was 26.7 + 3.14 TU/L, in patients with CT genotype was
28.5 + 4.28 TU/L, and in patients with TT genotype was
27.3 + 5.36 IU/L. Mean ALT in patients with CC genotype
was 28.8 + 1.06 IU/L, in patients with CT genotype was
29.1 + 3.88 IU/L, and in patients with TT genotype was
29.1 £+ 3.37 IU/L. Mean albumin in patients with CC genotype
was 4.02 + 0.50 g/dL, in patients with CT genotype was
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Table 4. Correlation Between Toll-Like Receptor 9 Gene C/T (rs352140) Genotypes and Demographic, Clinicohematological, and Laboratory

Findings of Studied Cases.?

TLR9 genotypes

Studied variables CC,N=7 CT,N =24 TT,N=9 Test of Significance P value
Agelyears, n (%)

<60 7 (100) 21 (87.5) 7 (77.8) =177 Al

> 60 0 (0.00) 3 (12.5) 2 (22.2)
Sex, n (%)

Male 0 (0.00) 4(16.7) I (11.1) =139 497

Female 7 (100) 20 (83.3) 8 (88.9)
Comorbidities, n (%)

Hypertension 0 (0.00) 2 (8.30) 0 (0.00) x% =470 .582

Diabetes 0 (0.00) | (4.20) 0 (0.00)

Hypertension and diabetes 0 (0.00) 3 (12.5) 0 (0.00)

No 7 (100) 18 (75.0) 9 (100)
Thrombocytopenia grades, n (%)

Mild (PLT< 50) 0 (0.00) 2 (8.30) 0 (0.00) x* = 4.54 .338

Moderate (PLT = 30-50) 2 (28.6) 2 (8.30) 3(33.3)

Severe (PLT <30) 5(71.4) 20 (83.3) 6 (66.7)
Bleeding grades, n (%)

Grade 0 0 (0.00) 3 (12.5) 0 (0.00) x> = 6.5l .164

Grade | 3 (42.9) 15 (62.5) 8 (88.9)

Grade 2 4 (57.1) 6 (25.0) I (11.1)
Hb, g/dL

Mean + SD 1.2 + 0.54 11.8 + 1.99 11.5 + 225 F=0292 .748
WBCs, 10*/mm*

Mean + SD 5.57 + 1.54 7.66 + 2.32 7.83 + 272 K =46l .099
PLT, 10*/mm?’

Mean + SD 212 + 125 19.1 + 128 182 + 13.1 K=0.3I15 .854
ESR, mm/h

Mean + SD 215 + 16.6 12.8 + 9.31 21.0 + 157 K =352 172
Serum creatinine, mg/dL

Mean + SD 0.75 + 0.19 0.64 + 0.23 0.81 + 0.25 K = 0.604 739
BUN, mg/dL

Mean + SD 13.0 + 3.10 124 + 3.00 12.1 + 3.88 F=0.150 .862
AST, IU/L

Mean + SD 26.7 + 3.14 285 + 4.28 27.3 + 5.36 F = 0.555 .579
ALT, IU/L

Mean + SD 288 + 1.06 29.1 + 3.88 29.1 + 3.37 F=00I3 .987
Serum albumin, g/dL

Mean + SD 4.02 + 0.50 4.09 + 042 4.12 + 043 F = 0.092 912

Abbreviations: %2, chi squared test; AST, aspartate aminotransferase; ALT, alanine aminotransferase; BUN, blood urea nitrogen; ESR, erythrocyte sedimentation
rate; F, analysis of variance test; Hb, hemoglobin; K, Kruskal-Wallis test; N, number; PLT, platelet; SD, standard deviation; WBCs, white blood cells.

?Significance level at P value <.05.

4.09 + 0.42 g/dL, and in patients with TT genotype was
4.12 + 0.43 g/dL (Table 4).

There was no significant difference between studied
patients’ TLR9 gene C/T (rs352140) genotypes as regards
clinicohematological findings (thrombocytopenia and bleed-
ing grades). Patients with CC genotype had no patients with
platelets more than 50 (10°//mm®), 2 (28.6%) patients
with platelets 30 to 50-10°/mm?, and 5 (71.4%) patients
with platelets <30-10°/mm®. Among patients with CT geno-
type, 2 (8.30%) patients had platelets more than 50-10°/mm?>,
2 (8.30%) patients had platelets 30 to 50 (10°/mm?), and
20 (83.3%) patients had platelets less than 30-10°/mm?.

Patients with TT genotype had no patients with platelets
more than 50-10°/mm?, 3 (33.3%) patients with platelets 30 to
50-10*/mm?, and 6 (66.7%) patients with platelets <30-10*/mm>.
Patients with CC genotype had no patients with bleeding
grade 0, 3 (42.9%) patients with bleeding grade 1, and
4 (57.1%) patients with bleeding grade 2. Patients with
CT genotype had 3 (12.5%) patients with bleeding grade
0, 15 (62.5%) patients with bleeding grade 1, and 6 (25%)
patients with bleeding grade 2. Patients with TT had no
patients with bleeding grade 0, 8 (88.9%) patients with
bleeding grade 1, and 1 (11.1%) patient with bleeding
grade 2 (Table 4).
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Discussion

Immune thrombocytopenia is an immune disease character-
ized by thrombocytopenia and increased risk of bleeding.
The initial event(s) leading to its autoimmunity remains
unclear.?’ Toll-like receptors are pattern recognition recep-
tors and are coded by the Toll genes family. The TLRs play
a crucial role not only in the detection of many PAMPs and
DAMPs but also in the activation of the adaptive immune
system.?! Disordered expression and activity of such recep-
tors can lead to the development inflammation as well as
immune disorders.?

This study showed that distribution of the TLR9 C/T
(rs352140) genotypes did not exhibit significant deviation
between patients and controls. There was no significant
difference between studied groups as regards allele (C and T)
frequency. Dominate model (T/T and C/T vs C/C genotype)
frequency showed no significant difference between studied
groups, and recessive model (T/T vs C/T and C/C genotype)
frequency showed no significant difference between studied
groups.

A study® reported that prevalence of the TLR9 C/T
(rs352140) genotypes did not exhibit significant deviation
between patients with SLE and controls. Another one**
demonstrated a significant association of (rs352140) gene
variants with the susceptibility to SLE and suggested that
the T allele at position of (rs352140) was significantly asso-
ciated with the susceptibility to SLE in dominant model but
not in recessive model. They also showed that individuals
with CT genotype had greater susceptibility to SLE than
those without.

In this study, there was no significant difference between
studied patients’ TLR9 gene C/T (rs352140) genotypes as
regards age and gender, comorbidities, laboratory findings
(Hb, PLTs, WBCs, ESR, serum creatinine, BUN, AST, ALT,
and albumin), and clinical-hematological findings (thrombo-
cytopenia and bleeding grades).

As far as we know, no research until now described TLR9
gene C/T (rs352140) polymorphism in Egyptian adult primary
ITP pathogenesis or any TLR9 polymorphism, but there are
some research that described TLR9 polymorphisms in other
autoimmune diseases such as SLE and RA.

Only one study on patients with SLE in Egypt® reported
that there was no statistically significant difference in the dis-
tribution of the 44 genotype between Egyptian patients with
SLE and the control group; however, the GA heterozygous
patients were 3 times more likely to develop SLE. Another
study on Egyptian patients with RA found association between
TLRY gene polymorphism and susceptibility to disease
development.?®

rs187084_rs5743836 TLRY haplotypes studied in 529 per-
sons living in the south of Brazil diagnosed as ankylosing
arthritis and psoriatic arthritis (PsA) concluded that these poly-
morphisms appear to be involved in the development of PsA
and can be a possible therapeutic target for the immune
disorders.?!

Limitation

Small number of patients with ITP in this study was an impor-
tant limiting factor.

Conclusion

There was no significant difference regarding TLR9 gene C/T
(rs352140) polymorphisms between Egyptian adults with pri-
mary ITP and controls. TLR9 gene C/T (rs352140) polymorph-
isms have no relation to any of the clinical and hematological
variables in primary ITP in Egyptians.
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