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Abstract

Background: Immune Thrombocytopenia (ITP) isacom-
mon childhood blood disorder where autoantibodies destroy
platelets by targeting glycoproteins on their membrane. ITP
is classified as newly-diagnosed (<3 months), persistent (3-12
months), or chronic (>12 months). The varied outcomes of ITP
suggest multiple underlying mechanisms, including potential
B-cell, T-cell, or mononuclear phagocyte abnormalities.

Aim of Sudy: To measure Interleukin 10 level in Immune
Thrombocytopenia patients.

Patients and Methods. This case-control study was con-
ducted on 60 children diagnosis as having Immune thrombo-
cytopenic purpuraregularly following-up at pediatric hematol-
ogy clinic, pediatric hospital, Ain Shams University during the
years 2023-2024. There were 32 males (53.3%) and 28 female
(46.7%) with male: female ratio 1.14: 1. Their ages ranged from
2.5-1.5 years, with amean age of 7.67 years and standard devi-
ation of 3.22 years.

Results: The study analyzed 60 I TP patients with a mean
age of 7.67 years, revealing that most had mild bleeding symp-
toms, with a median bleeding score of 1. Duration of I TP varied
widely, averaging 8.08 months. A significant majority (93.3%)
had a preceding infection, while recent vaccinations or drug in-
takes were less common. Bleeding manifestations were more
severein acute I TP patients, who had higher bleeding scores
and lower platelet counts compared to persistent and chronic
cases. IL-10 levels were significantly elevated in I TP patients
(mean 605.06pg/mL) versus healthy controls (mean 7.1pg/
mL), with levels highest in acute cases (mean 1061.9pg/mL)
and lowest in chronic cases (mean 258.1pg/mL ). This suggests
that I1L-10 may serve as amarker for disease severity and pro-
gression, highlighting its potential as a therapeutic target and
offering insightsinto I TP sinflammatory processes.

Correspondence to: Dr. Hossam M. Elshamly Y ehia,
E-Mail: Hossamyehia86@yahoo.com

Conclusion: Elevated IL-10 levels were consistently ob-
served across different phases of I TP, with the highest levels
seen in acute cases and progressively lower levelsin persistent
and chronic phases. This trend strongly suggeststhat IL-10is
closely associated with the inflammatory activity characteristic
of ITP, with higher IL-10 levels correlating with more severe
disease manifestations. There was a strong negative correlation
between serum 1L-10 levels and platelet counts, indicating that
as|L-10 levelsrise, platelet counts drop significantly.
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Introduction

IMMUNE Thrombocytopeniais a commonly oc-
curring blood disorder and is one of the common-
est causes of childhood thrombocytopenia. This
autoimmune disease occurs due to destruction of
platelets following binding of autoantibodies to
the glycoproteins located on the platelet membrane
(GPIIb/ITlaand GPIb/1X) [1].

Theterm “acute I TP has been replaced by
“newly-diagnosed I TP”, which refersto ITP di-
agnosed within the preceding 3 months. Immune
thrombocytopenia of 3-12 months duration is des-
ignated as “persistent ITP’, while “chronic ITP’ is
defined as disease of more than 12 months duration

[2].

The heterogeneous outcome of I TP suggests the
existence of different pathophysiological mecha-
nisms. It is unclear whether ITPisinitially caused
by a B-cell abnormality, a T-cell disorder, an abnor-
mality of thrombopoiesis, or even from increased
mononuclear phagocyte activation [3].

Childhood ITP isusually a self-limiting dis-
ease, typically normalized within several months.
However, approximately, 20-30% of children have
persistent thrombocytopenic states for more than
6-12 months, which is called chronic ITP with an
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increasing risk of bleeding. Fortunately, 30—60%
of chronic childhood I TP patients regains normal
platelet count and gets spontaneous remission with-
in5yearsfrominitial diagnosis[4].

IL-10 is an anti-inflammatory cytokine and sup-
presses immune responses. IL-10 is secreted by
macrophages, Th2 cells, and mast cells. Cytotoxic
T cellsaso release IL-10 to inhibit viral infection
stimulated natural killer cell activity [5].

IL-10 inhibits the synthesis of a number of cy-
tokines involved in the inflammatory processin-
cluding IL-2, IL-3, granul ocyte-macrophage col-
ony-stimulating factor, tumor necrosis factor a
(TNF-a), and interferon y (IFN-y). It can promote
the activity of mast cells, B cells, and certain T cells

(6].
Aim of the work:

To measure Interleukin 10 level in Immune
Thrombocytopenia patients.

Patients and M ethods

This case-control study was conducted on 60
children diagnosis as having Immune thrombocy-
topenic purpuraregularly following up at pediatric
hematology clinic, pediatric hospital, Ain Shams
University during the years 2023-2024. There were
32 males (53.3%) and 28 female (46.7%) with male:
femaleratio 1.14: 1. Their ages ranged from 2.5-1.5
years, with a mean age of 7.67 years and standard
deviation of 3.22 years.

Twenty age and sex matched healthy children
were recruited as a control group.

Parents of all patients and controls were asked
to give an informed consent after explaining the na-
ture, steps and aim of the study.

Patient’ s diagnosis were based on the presence
of bruising and or petechiae, presence of isolated
true thrombocytopenia (platel et count <100000)
without any other underlying disease. Absence of
splenomegaly and lymphadenopathy, and normal or
increased megakaryocytes in the bone marrow.

Patients were classified according disease dura-
tion into Acute ITP (<3 months). Persistent ITP (3-
12 month) and chronic ITP (>12 months).

Participants were divided into 3 groups: Group
1: 20 patients with Acute ITP, Group 2: 20 patients
with chronic ITP and Group 3: 20 patients with per-
sistent ITP.

Inclusion criteriainclude: Age: From 1to 18
years, both sexes (male and female) and patients
who attended the pediatric Hematology Clinic dur-
ing the study period with primary ITP.

Exclusion criteriainclude: Agelessthan 1 year
and more than 18 years, chronic infections, known
autoimmune or immune deficiency disorders, past
history of undiagnosed recurrent bleeding and pa-
tients with other causes of thrombocytopenia.

Methods: The study patients were subjected to
the followings: Clinical assessment: Full history
taking: The full history taking involved gathering
a comprehensive personal history, where details
about the patient’ s background and lifestyle were
collected. Family history of bleeding disorders was
assessed to determine any hereditary predisposi-
tions. The history of presenting symptoms was doc-
umented, including the nature, onset, and progres-
sion of the symptoms, aong with the duration of the
disease. The presence of any preceding infections
was identified to understand potential triggers. The
history of vaccination and drug intake was recorded,
ensuring that any recent immunizations or medica-
tions were noted. The presence of chronic autoim-
mune diseases was evaluated, considering their im-
pact on the patient’ s condition. Finally, any bleeding
manifestations were carefully noted, including the
type, frequency, and severity of bleeding episodes.

General and local examination: The general
and local examination was conducted thoroughly,
focusing on the identification of petechiae, purpura,
and ecchymosis. Each area of the skin was carefully
inspected for signs of these conditions, noting their
distribution, size, and extent. The presence of wet
purpurawas specifically checked, asit is an impor-
tant indicator of more severe bleeding tendencies.
Additionally, the bleeding score was meticulously
assessed, with each symptom and its severity being
evaluated according to standardized criteria. All
findings were documented to provide a comprehen-
sive overview of the patient’s condition.

Laboratory investigations. Complete blood
count: Performed on ADVIA —2/20 hematological
analyzer (Bayer Diagnostics, Newbury, UK) and
Samples were examined for the following param-
eters: platelet count, RBCS count, total lecocytic
count. Serum IL-10 levels:

Serum IL-10 levels were quantitatively estimat-
ed using the Enzyme-Linked |mmunosorbent Assay
(EL1SA) method. This process was carried out with
the Serum IL-10 Estimation ELISA Kit provided by
Booster Biological Technology (Pleasanton, CA,
USA). For the estimation, samples were carefully
collected from the patients, ensuring that proper
protocols were followed to maintain the integrity of
the serum.

Sample collection:

The collected samples were then processed ac-
cording to the manufacturer’ s instructions, allowing
for accurate measurement of Compl ete blood count
and IL-10 levels.
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For each case, 5 milliliters (mL) of whole ve-
nous blood were withdrawn under compl ete aseptic
conditions. The collected blood was divided into 2
tubes:

Two mL of which were collected on tri-potassi-
um ethylene diamine tetra-acetic acid (K3 EDTA)
vacutainer with concentration of 1.2mg of the anhy-
drous salt per ml of blood, to be used for performing
CBC.

The other 3mL of venous blood were collected
into a sterile Gel activated vacutainer and was | eft
to clot for 30 minutes in the vacutainer. Serum was
then separated by centrifugation at 2000 rpm for 20
minutes.

Any hemolyzed or lipemic samples were dis-
carded.

Quantification of 1L-10 using ELISA:
Principle of the assay:

This assay employed the quantitative sandwich
enzyme immunoassay technique. The plate was
pre-coated with human IL-10 antibody. IL-10 pres-
ent in the sample was added and bound to the anti-
bodies coated on the wells. Subsequently, biotiny-
lated human IL-10 antibody was added, binding to
the IL-10 in the sample. Streptavidin-HRP was then
introduced, binding to the biotinylated IL-10 anti-
body. After incubation, unbound Streptavidin-HRP
was removed during awashing step. A substrate
solution was added, and color developed in direct
proportion to the amount of 1L-10. The reaction was
terminated by adding an acidic stop solution, and
the absorbance was measured at 450nm.

Sample preparation:
Serum sample were stores at -80°C Until assay
time. Repeated freezing and thawing was avoided.

Reagents:

standard Solution (1600pg/mL ), standard dil-
uent, pre-coated ELISA plate, biotinylated human
IL-10 antibody, streptavidin-HRP, stop solution,
substrate solution A, substrate solution B, wash
Buffer Concentrate (25x), plate sealers, user in-
structions and zipper bag.

Reagent Preparation:

All reagents were brought to room temperature
before use. The standard solution was prepared by
reconstituting 120pL of the standard (1600pg/mL)
with 120uL of the standard diluent to generate an
800pg/mL standard stock solution. The standard
was alowed to sit for 15 minutes with gentle agi-
tation prior to making dilutions. Duplicate standard
points were prepared by serialy diluting the stand-
ard stock solution (800 pg/mL) 1:2 with standard
diluent to produce solutions of 400pg/mL, 200pg/
mL, 100pg/mL, and 50pg/mL. The standard diluent
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served as the zero standard (Ong/mL). Any remain-
ing solution was frozen at -20°C and used within
one month.

Wash buffer:

Dilute 20 mL of Wash Buffer Concentrate 25x
into deionized or distilled water to yield 500 ml
of Ix Wash Buffer. If crystals have formed in the
concentrate, mix gently until the crystals have com-
pletely dissolved.

Assay procedure:

All reagents and samples were brought to room
temperature before use. The assay was performed
at room, determine the number of Strips required
for the assay. Insert the stripsin the frames for use,
add 50uL of standard was added to standard well,
add 40uL of each sample was added to sample well
and 10uL of anti- IL 10 antibody was added to each
sample well, then, 50uL of streptavidin-HRP was
added to sample wells and standard wells and were
mixed thoroughly. The plate was covered by a seal-
er and incubated for 60 minutes at 37°C, the plate
was washed 5 times with wash buffer by soaking
the wellswith at least 0.35mL wash buffer for 30
seconds to 1 minute for each wash, add 50 uL of
(substrate solution A) was added to each well and
then, Add 50uL of (substrate solution B) was add-
ed then plate was covered with a new sealer and
incubated for 10 minutes at 37°C in the dark, add
50uL of stop solution was added to each well, the
blue color changed into yellow immediately and the
optical density was determined within 10 minutes
using amicro plate reader set to 450nm.

Calculation:

A standard curve was constructed by plotting
the average optical density for each standard on the
vertical (Y) axis against the concentration on the
horizontal (X) axisand a best fit curve was drawn
through the points on the graph.

Satistical analysis:

Recorded data were analyzed using the statisti-
cal package for social sciences, version 23.0 (SPSS
Inc., Chicago, Illinois, USA). The quantitative
data were presented as mean+ standard deviation
and ranges when their distribution was parametric
(normal) while non-normally distributed variables
(non-parametric data) were presented as median
with inter-quartile range (IQR). Also qualitative
variables were presented as number and percent-
ages. Data were explored for normality using Kol-
mogorov-Smirnov and Shapiro-Wilk Test.

The following tests were done:

In the statistical analysis, an independent-sam-
ples t-test was utilized to compare the means be-
tween two different groups. Thistest is particularly
useful for determining whether there is a statistical-
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ly significant difference between the means of two
independent groups, ensuring that the analysis accu-
rately reflects any differencesin the data. When the
analysis involved more than two groups, a one-way
ANOVA (Analysis of Variance) test was employed.
This method allows for the comparison of means
across multiple groups, providing arobust meansto
detect significant differences among them.

For the comparison of qualitative data, the Chi-
square test was applied. Thistest is commonly used
to assess whether there is a significant association
between categorical variables. It is particularly use-
ful in cases where the data is non-numerical and the
goal isto examine the relationship between differ-
ent groups.

Throughout the analysis, a confidence interval
of 95% was maintained, with an accepted margin of
error of 5%. This means that the findings are expect-
ed to be correct 95% of the time, providing a high
level of reliability. Thep-value, acritical component
of statistical testing, was used to determine the sig-
nificance of the results. A p-value of lessthan 0.05
was considered significant, indicating that thereis
astrong likelihood that the observed differences or
relationships are not due to chance. A p-value of
less than 0.01 was considered highly significant,
suggesting an even stronger evidence against the
null hypothesis. Conversely, a p-value greater than
0.05 was considered insignificant, meaning that any
observed differences could likely be attributed to
random variation rather than atrue effect.

Results

Table (1) shows the demographic data of 60
patients, with a slight male predominance (53.3%
male, 46.7% female). The age distribution ranges
from 2.5 to 15 years, with amean age of 7.67 years
and a standard deviation of 3.22 years.

Table (2) shows the bleeding scores of 60 pa-
tients, with amedian score of 1 with an interquartile
range (IQR) of 1-1. Thisindicates that most patients
had a bleeding score of 1. The range of scores ex-
tends from O to 3, demonstrating some variability in
bleeding severity among the patients.

Table (3) provides a detailed history of 60 pa-
tients. The mean disease duration is 8.08 months,
with a standard deviation of 6.08 months, ranging
from 1 to 21 months, indicating a broad variability
in how long patients have been experiencing their
condition. A significant majority (93.3%, n=56) re-
ported a preceding infection, whereas only 6.7%
(n=4) did not. Regarding history of vaccination and
drug intake, 8.3% (n=5) had such a history, while
91.7% (n=55) did not.

Table (4) outlines the prevalence of bleeding
from various orifices among 60 patients. The most
common site of bleeding is the mouth and gums,
affecting 73.3% (n=44) of patients. Epistaxis (nose-
bleeds) is the next most frequent, occurring in 51.7%
(n=31) of patients. Bleeding in the urinary tract is
reported by 11.7% (n=7), while Hematemesis are
seen in 10.0% (n=6) of patients. Bleeding/rectum
affects 8.3% (n=5) of patients. Notably, there are no
reported cases of intracranial hemorrhage.

Table (5) shows the findings from the gener-
al examination of 60 patients. Purpurais the most
common condition, observed in 70.0% (n=42) of
the patients. Ecchymosisis present in 53.3% (n=32)
of the patients. Petechiae are seen in 43.3% (n=26)
of the patients. Knowing that many patients showed
combined features.

Table (6) showsthe platelet counts for 60 pa-
tients. The mean platelet count is 94.8 x 10%/uL with
astandard deviation of 66,09 x 10%uL. The platelet
counts range from 10 x 10*/uL of 268 x 10%/uL.

Table (7) shows serum Interleukin-10 (1L-10)
levelsfor 60 patients, comparing normal and ob-
served levels. The normal IL-10 levels have amean
of 7.1pg/mL (%1.5) with arange of 4.8 to 9.8pg/mL.

In contrast, the observed IL-10 levelsin the pa-
tients, with a mean of 605.06pg/mL (+377.57) and a
range from 159 to 1545pg/mL.

80 patients will be divided into 4 groups ac-
cording to duration of disease: Group A: 20 Acute
ITP Patients. Group B: 20 Persistent ITP Patients.
Group C: 20 Chronic ITP Patients. Croup D: 20
Healthy Controls.

Table (1): Demographic data of all patients.

All patients (N=60)

N %
Gender:
Male 32 53.3
Female 28 46.7
Age (year):
Mean + SD 7.67+3.22
Range 2.5-15

Table (2): Bleeding score of al patients.

All patients (N=60)

N %
Bleeding Score:
Median (IQR) 1(1-1)
Range 0-3
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Table (3): Full history of all patients.

All patients
(N=60)
N %
Disease duration (Month): 8.08+6.08
Mean = SD 1-21
Range
Presence of preceding infection:
Yes 56 93.3
No 4 6.7
History of vaccination and drug intake:
Yes 5 8.3
No 55 91.7

Table (4): Bleeding / orifices among all patients.

All patients (N=60)

N %
Mouth & gums 44 733
Epistaxis 31 51.7
Urinary Tract 7 117
Hematemesis 6 10.0
Bleeding / rectum 5 8.3
Intracranial hemorrhage 0 0

Table (5): General examination among all patients.

All patients (N=60)

N %
Purpura 42 70.0
Ecchymoss 32 53.3
Petechiae 26 433

Table (6): Platelet count of all patients.

All patients (N=60)

Platelet (10°/uL):
Mean + SD 94.8+66.09
Range 10-268

Table (7): Serum interleukin-10 levels of all patients.

All patients
(N=60)

Normal level of SerumIL-10 (pg/mL):

Mean + SD 7.1£15

Range 48-9.8
Serum [L-10 level (pg/mL):

Mean + SD 605.06+£377.57

Range 159 — 1545
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Table (8) compares demographic data among
four patient groups (A, B, C, D), each consisting
of 20 patients. The gender distribution across the
groups shows no significant difference (p=0.802),
with males comprising 45% in Group A, 55% in
Group B, 60% in Group C, and 50% in Group D.

Correspondingly, females make up 55%, 45%,
40%, and 50% of the groups, respectively. The age
analysis, using a one-way ANOVA test, indicates no
significant difference among the groups (p=0.617).
The mean ages are 6.95+3.09 years for Group A,
7.77+3.11 years for Group B, 8.28+3.46 years for
Group C, and 7.94+0.78 years for Group D, with
age ranges spanning from 2.5 to 15 years.

Table (9) shows a comparison of bleeding scores
among four patient groups (A, B, C, D). The bleed-
ing score, measured as the median with interquartile
range (IQR), varies significantly across the groups
(p=0.000**), indicating a highly significant differ-
ence. Group A has a median bleeding score of 2
(IQR 1-2) with arange of 1-3. Group B has a medi-
an score of 1 (IQR 1-1) and arange of 0-2. Group
C has amedian score of 1 (IQR 0-1) with arange of
0-1, while Group D shows the lowest scores with a
median of O (IQR 0-0) and a consistent range of O.

Table (10) compares the full history data across
four groups (A, B, C, D). The analysis reveals signif-
icant differences in disease duration (p=0.000**),
as measured by mean £ SD and range. Group A has
the shortest disease duration with amean of 1.88
months (range 1-3), while Group B and C show
longer durations (mean 6.84 months, range 4-11
and mean 15.5 months, range 10-21, respectively).
Group D has no reported disease duration (mean O
months, range 0-0).

Regarding the presence of preceding infections,
there is no statistically significant difference among
the groups (p=0.146), although Groups A, B, and
C show higher percentages (95%, 90%, and 95%,
respectively) compared to Group D (75%). Simi-
larly, thereis no significant difference in history of
vaccination and drug intake (p=0.504), with varying
percentages across the groups.

Table (11) shows data on bleeding manifesta-
tions across four groups (A, B, C, D). The prev-
alence of mouth and gum bleeding varies signifi-
cantly among groups, with Group A at 85%, Group
B at 80%, Group C at 55%, and Group D at 0%
(x =36.768, p<0.000* *).

Epistaxis also shows significant differences,
with Group A at 75%, Group B at 55%, Group C at
25%, and Group D at 0% (y =27.544, p<0.000**).

Urinary tract bleeding is noted in 20% of Group
A, 10% of gsroup B, 5% of Group C, and nonein
Group D (y =5.479, p=0.140).
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Table (8): Comparison of demographic data among studied groups.

Group A Group B Group C Group D
(N=20) (N=20) (N=20) (N=20) Test value p-value
Neeo Nl ol 2o 2o
Gender: 5
Male 9 45 11 55 12 60 9 45 X =0.997 0.802
Female 11 55 9 45 8 40 11 55
Age:
Mean = SD 6.95+3.09 7.77£3.11 8.28+3.46 7.94+0.78 §=0.601 0.617
Range 2.5-13 3.5-13 25-15 4-12

Using: § = One-way ANOVA test t for Mean + SD.
X2 = Chi-Square test, when appropriate p-value >0.05 isinsignificant.
*p-value <0.05 issignificant.  **p-value <0.01 is highly significant.

Table (9): Comparison of Bleeding Score among studied groups.

Group A Group B Group C Group D
(N=20) (N=20) (N=20)  (N=20) Testvlue  p-value
Bleeding score:
Median (IQR) 2(1-2) 1(1.1 1(0-1) 0(0-0) U=40.791 0.000**
Range 1-3 0-2 0-1 0-0

Using: U Mann Whitney test for Median (IQR), when appropriate p-value >0.05 is insignificant.
*p-value <0.05 is significant. **p-value <0.01 is highly significant.

Table (10): Comparison of Full History among studied groups.

Group A Group B Group C Group D
(N=20) (N=20) (N=20) (N=20) Test p-
value value

N % N % N % N %

Disease Duration (Month):

Mean + SD 1.88+0.74 6.84+2.22 155+2.90 0+0 §=46.200 0.000**
Range 1-3 4-11 10-21 0-0

Presence of Preceding | nfection: 5
Yes 19 95 18 90 19 95 15 75 X' =5383 0.146
No 1 5 2 10 1 5 5 25

History of Vaccination and

Drug Intake: 5
Yes 2 10 2 10 1 5 0 0 X'=2347 0.504
No 18 90 18 90 19 95 20 100

Using: § = One-way ANOVA test t for Mean + SD.
X2 = Chi-Square test, when appropriate p-value >0.05 isinsignificant.
*p-value <0.05 issignificant.  **p-value <0.01 is highly significant.

Table (11): Comparison of Bleeding / Orifices among studied groups.

Group A Group B Group C Group D
(N=20) (N=20) (N=20) (N=20) Test P
value value
N % N % N % N %
Mouth & gums 17 85 16 80 11 55 0 0 36.768  0.000**
Epistaxis 15 75 11 55 5 25 0 0 27544  0.000**
Urinary Tract 4 20 2 10 1 5 0 0 5.479 0.140
Hematemesis 4 20 1 5 1 5 0 0 6.486 0.090
Bleeding / rectum 3 15 1 5 1 5 0 0 4.053 0.256
Intracranial hemorrhage 0 0 0 0 0 0 0 0 - -

Using: X2 = Chi- Square test; when appropriate p-value >0.05 is insignificant.
*p-value <0.05 is significant. **p-value <0.01 is highly significant.
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Gastrointestinal bleeding is observed in 20% of
Group A, 5% gf Group B, 5% of Group C, and none
in Group D (3 =6.486, p=0.090).

Bleeding from the rectum or hematochezia oc-
cursin 15% of Group A, 5% o§ Group B, 5% of
Group C, and none in Group D (y =4.053,p=0.256).
Intracranial hemorrhage is absent in all groups.

Table (12) compares the prevalence of genera
examination findings among four groups (A, B, C,
D). Purpurais significantly more prevaent in Group
A (90%), Group B (65%), and Group C (55%) com-
pared to Group D (0%) (y =34.687, p<0.0001**).
Ecchymosis shows significant differences with
Group A at 65%, Group B at 55%, Group C at 40%,
and Group D at 0% (y =20.417, p<0.0001**). Pete-
chiae are present in 60% of Group A, 35%,0f Group
B, 35% of Group C, and 0% of Group D (y =16.638,
p=0.001**).

Table (13) compares the platel et counts among
four groups (A, B, C, D) comprising 20 patients
each. Group A has amean platelet count of 33.80+
14.08 x 10"3/uL, Group B has 82.65+23.21 x 103/
puL, Group C has 168.05+£55.61 x 10"3/uL, and
Group D has 340.95+£59.61 x 1073/uL. The analy-
sis using one-way ANOVA shows a highly signifi-
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cant difference in platelet counts among the groups
(p<0.0001**).

Table (14) shows a comparison of serum Inter-
leukin-10 (IL-10) levels among four groups (A, B,
C, D), each consisting of 20 patients. Group A has
amean IL-10 level of 1061.9+254.5pg/mL, Group
B has 495.1+121.8pg/mL, Group C has 258.1+
62.79pg/mL, and Group D has 54.4+10.6pg/mL.
The one-way ANOVA test indicates a highly signif-
icant differencein IL-10 levels across the groups
(p<0.000**).

Table (15) illustrates the correlation between se-
rum Interleukin-10 (IL-10) levels and platelet count
among the studied patients. The Spearman corre-
lation coefficient (r) is—0.897, indicating a strong
negative correlation between IL-10 levels and
platelet count. This relationship is highly significant
(p<0.01**), suggesting that as IL-10 levelsincrease,
platelet count decreases, or vice versa, within the
patient cohort. Such findings suggest a potential
interplay between 1L-10-mediated immune modu-
lation and platelet dynamics, which could be pivotal
in understanding the pathophysiology and clinical
implications of conditions associated with altered
IL-10 levels and platelet abnormalities.

Table (12): Comparison of General Examination among studied groups.

Group A Group B Group C Group D
(N=20) (N=20) (N=20) (N=20) Test p-
value value
N % N % N % N %
Purpura 18 20 13 65 11 55 0 0 34.687 0.000**
Ecchymoss 13 65 11 55 8 40 0 0 20.417  0.000**
Petechiae 12 60 7 35 7 35 0 0 16.638  0.001**
Using: xZ = Chi- Square test; when appropriate p-value >0.05 is insignificant.
*p-value <0.05 is significant. **p-value <0.01 is highly significant.
Table (13): Comparison of Platelet Count among studied groups.
Group A Group B Group C Group D Test P
(N=20) (N=20) (N=20) (N=20) value value
Platelet (10°7uL):
Mean + SD 33.80+14.08 82.65+23.21 168.05+55.61 340.95+59.61 §=197.003 0.000**
Range 10-57 40-120 60 — 268 250 — 486

Using: 8=One-way ANOVA test t for Mean + SD; when appropriate p-value >0.05 isinsignificant.
*p-value <0.05 is significant. * * p-value <0.01 is highly significant.

Table (14): Comparison of Serum Interleukin-10 levels among studied groups.

Group A Group B Group C Group D Test p-
(N=20) (N=20) (N=20) (N=20) vaue vaue
Serum IL-10 level
(pg/mL):
Mean + SD 1061.9+254.5495.1+121.8 258.1+62.79  54.4+10.6 §=181.181 0.000**
Range 726 — 1545 203 - 664 159-413 37-76

Using: 8=One-way ANOVA test t for Mean + SD; when appropriate p-value >0.05 isinsignificant.
*p-value <0.05 is significant. * * p-value <0.01 is highly significant.
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Table (15): Correlation between Serum Interleukin-10 levels
and Platelet Count.

Serum IL-10 level

(pg/mL)

Platelet (10°7uL):
r -0.897
p-value 0.000**

Using: r: Spearman correlation coefficient.
When appropriate p-value >0.05 isinsignificant.
*p-value <0.05 is significant. **p-value <0.01 is highly significant.

Discussion

Immune thrombocytopenia (ITP) isacomplex
autoimmune disorder characterized by alow plate-
let count, which can lead to increased bleeding risk.
While the exact mechanisms underlying ITP are not
fully understood, emerging evidence suggests that
cytokines, particularly interleukin-10 (IL-10), play
asignificant role in the disease’ s pathophysiology.
IL-10 is known for its anti-inflammatory properties,
but in the context of I TP, elevated IL-10 levels have
been associated with more severe forms of the dis-
ease, reflecting its role in immune regulation and
inflammation [7].

Given the variability in disease presentation and
the differing outcomes observed in pediatric ITP pa
tients, thereisacritical need to better understand
therole of 1L-10 in this condition. Previous studies
have focused on the correlation between IL-10 lev-
els and disease severity in adult populations or have
been limited in their scope, often lacking a compre-
hensive analysis of IL-10's impact across different
stages of ITPin children. Furthermore, while some
research has explored IL-10 levelsin newly diag-
nosed or chronic ITP, thereis still agap in under-
standing how these levels fluctuate across the dis-
ease’ s progression in pediatric patients[8].

This study aimed to fill these gaps by providing
adetailed analysis of IL-10 levelsin children with
ITP, across acute, persistent, and chronic phases of
the disease. By examining IL-10 levelsin alarge,
well-characterized cohort of pediatric patients, we
seek to clarify itsrole in the disease’ s pathogenesis
and progression. Our goal was to determine whether
IL-10 can serve as areliable biomarker for disease
severity and to explore its potential as atarget for
therapeutic intervention.

This study distinguishes itself from prior re-
search in severa key ways. Our study includes a
comprehensive analysis across the different stages
of ITP acute, persistent, and chronic alowing usto
assess how IL-10 levels change as the disease pro-
gresses. Previous studies have often focused on a
single stage of the disease or have not compared IL-
10 levels across different stagesin a systematic way.
By including a control group of healthy children,

we also provide a baseline for comparison, further
enhancing the study’srigor.

In this study, atotal of 60 patients were included,
with anearly balanced gender distribution: 53.3%
(32 patients) were males, and 46.7% (28 patients)
were females. The age of the patients varied signif-
icantly, with a mean age of 7.67 years (+3.22), and
the ages ranged from as young as 2.5 yearsto as old
as 15 years. This distribution suggests that the study
population is representative of awide pediatric age
range, which is crucial for understanding the impact
of ITP across different developmental stagesin chil-
dren. Therelatively equal gender distribution also
ensures that the study results will be broadly appli-
cable to both male and femal e pediatric popul ations.

In the same line a study done by Hassan et al.
[9] and Yong et al. [10] revealed that the mean age
of the patients was 9.4 years (+3.5), with a balanced
gender distribution of 56 males and 44 females.

The current study revealed the assessment of
bleeding severity was quantified using a bleeding
score, with the median score observed being 1,
within an interquartile range (IQR) of 1 to 1. This
indicates that most patients experienced mild bleed-
ing symptoms, as the majority scored a 1. The range
of bleeding scores spanned from 0 to 3, suggest-
ing that while some patients exhibited no bleeding
symptoms (score of 0), asmall subset experienced
more severe bleeding (up to a score of 3). The con-
centration of scores around the median reflects a
generally mild clinical presentation of bleeding
within this cohort.

Similarly, Hassan et al. [9] assessed bleeding se-
verity in pediatric I TP patients and found that the
magjority of patients exhibited mild bleeding symp-
toms, with amedian bleeding score of 1 and an IQR
of 1 to 2. The study reported that while most pa-
tients had mild bleeding, afew cases presented with
more severe symptoms, reflected by higher bleeding
scores, consistent with the findings of the current
study”.

Among the 60 patients in the study, the mean
duration of disease was 8.08 months, with a stand-
ard deviation of 6.08 months, indicating variability
in the duration among patients. The range of disease
duration extended from 1 to 21 months, highlighting
the diversity in the disease course within the cohort.
A significant majority of patients (93.3%) reported a
preceding infection, suggesting a strong association
between infection and the onset of ITPin this pop-
ulation. Conversely, only asmall percentage (8.3%)
had a history of recent vaccination or drug intake,
while the vast majority (91.7%) did not, indicating
that recent vaccination or drug exposure was not a
common factor among these patients. These find-
ings underscore the potential role of infectionsin
triggering the disease and suggest that vaccination
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or drug intake may not be significant contributors
in most cases.

In agreement Hassan et al. [9] also reported that
asignificant proportion of pediatric ITP patients
had a history of preceding infections, with 92% of
their cohort presenting with arecent infection prior
to the onset of ITP. The study further observed that
only aminor fraction (7%) had a history of recent
vaccination or drug exposure, aligning with the cur-
rent study’ s conclusion that infections play a more
prominent rolein the disease’s etiology than vacci-
nations or drug intake.

In this study of 60 patients, the most common
sites of bleeding were the mouth and gums, af-
fecting 73.3% of the cohort, followed by epistaxis
(nosebl eeds), which was observed in 51.7% of the
patients. Less commonly, bleeding occurred in the
urinary tract (11.7%), as well as through hematem-
esis (vomiting blood) in 10.0% of patients. Rectal
bleeding was reported in 8.3% of cases. Notably,
none of the patients experienced intracranial hem-
orrhage, which is amore severe and potentially
life-threatening complication. These findings sug-
gest that while mucosal bleeding, such as from the
mouth and nose, is prevalent in this population, se-
vere bleeding eventslike intracranial hemorrhage
were absent, indicating a generally less severe
bleeding profilein this group Hassan et al. [9 and
Bolton-Maggs [11].

Also observed that mucosal bleeding, particul ar-
ly in the mouth and gums, was among the most fre-
quently reported symptomsin their cohort of pedi-
atric I TP patients, with 74% experiencing this type
of bleeding. Epistaxis was the second most common
bleeding site, affecting 50% of their patients, which
closely aligns with the current study’ s findings.
Additionally, their study reported low incidences
of more severe bleeding, such as hematemesis and
rectal bleeding, and similarly found no cases of in-
tracranial hemorrhage, further indicating that while
bleeding iscommon in ITP, it istypically not severe
or life-threatening.

In the cohort of 60 patients, the most frequently
observed skin manifestations were purpura, pres-
ent in 70.0% of the cases, followed by ecchymo-
sis (bruising), which was seen in 53.3% of the pa-
tients. Petechiae, small pinpoint hemorrhages, were
observed in 43.3% of the patients. These findings
highlight that a significant majority of patients ex-
perienced visible skin signs of bleeding, with pur-
pura being the most common manifestation. The
presence of ecchymosis and petechiae further un-
derscores the tendency for these patients to develop
visible bleeding under the skin, reflecting the hem-
orrhagic nature of the condition in this population.

These findings are consistent with multiple stud-
ies. For instance, Hassan et al. (9 and Yong et a. [10]
reported that purpura was the most common skin
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manifestation in their pediatric I TP cohort, affecting
72% of patients, with ecchymosis and petechiae ob-
served in 54% and 46% of cases, respectively.

In this study of 60 patients, the mean platelet
count was 94 8x 10%uL, with a standard deviation
of 66.09 x 10°/uL, indicating considerable variabil-
ity in platelet levels among the patients. The plate-
let counts ranged from as low as 10 x 10%/uL to as
high as 268 x 10°/uL. This wide range reflects the
diverse severity of thrombocytopenia within the co-
hort, with some patients experiencing severe throm-
bocytopenia (near the lower end of the range) and
others having platelet counts closer to the normal
range. The substantial standard deviation further
underscores the heterogeneity in platelet counts,
which may correlate with differences in the clinical
presentation and bleeding risk among the patients.

Heitink-Polle et al. (12)reported in a systematic
review and meta-analysis that higher platelet counts
at diagnosis are linked to alower risk of chronic ITP
in children, further underscoring the importance of
platelet count variability in predicting disease out-
comes.

In this study, the normal serum level of Inter-
leukin-10 (IL-10) among the patient popul ation had
amean of 7.1pg/mL with a standard deviation of
1.5pg/mL, ranging from 4.8 to 9.8pg/mL. How-
ever, the measured serum IL-10 levelsin patients
with ITP were significantly elevated, with a mean of
605.06 pg/mL and a standard deviation of 377.57pg/
mL. The IL-10 levelsin these patients ranged from
159pg/mL to as high as 1545pg/mL., indicating
amarked increase compared to the normal range.
This dramatic elevation in IL-10 suggestsits poten-
tial involvement in the pathogenesis or progression
of immune thrombocytopenia, reflecting an active
immune response in these patients. The wide range
and high variability in IL-10 levels may also point
to differences in disease severity or individual im-
mune responses within the cohort.

Hamed et a. [13] reported significantly higher
serum IL-10 levelsin patients with I TP compared
to healthy controls, with newly diagnosed patients
exhibiting even higher levels than those with chron-
icITP, indicating IL-10's potentia rolein early im-
mune response and disease progression. Similarly,
Tesse et al. [14] found that IL-10 levels were mark-
edly elevated in patients with acute I TP compared
to those with chronic I TP, reinforcing the idea that
IL-10 isacrucial marker for disease severity during
the acute phase.

In this study, 80 patients were divided into four
groups based on the duration of 1TP: 20 patients
each in the acute, persistent, and chronic I TP groups,
along with 20 healthy controls. The gender distri-
bution across the groups was fairly balanced, with
mal es comprising 45% to 60% of each group, and
femal es making up the remaining 40% to 55%. The
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statistical analysis (Chi-square test) showed no sig-
nificant difference in gender distribution among the
groups (p=0.802). The mean age of participants was
also comparable across al groups, with the acute
ITP group having a mean age of 6.95 years, while
the other groups ranged from 7.77 to 8.28 years.
The age variation within each group was wide, as
reflected by the standard deviations and ranges, but
there were no significant differences in mean age
among the groups (p=0.617).

Yong et al. [10] founded a slightly higher inci-
dence of ITP in boys compared to girls, particularly
in younger age groups, highlighting the importance
of considering age and gender in pediatric ITP. Sim-
ilarly, Marieke Schoonen et al. [15] also analyzed
General Practice Research Database data, showing
that pediatric ITP patients typically present with a
similar age and gender distribution, consistent with
our study’sfindings. Furthermore, Watts [16] con-
ducted aretrospective review that reinforced the
observation that age and sex distribution are crucial
for understanding the disease’ s presentation and
progression, reporting no significant seasonal var-
iation in ITPincidence. These studies collectively
underscore the relevance and consistency of demo-
graphic characteristics such as age and gender in
ITP research, aligning with the balanced and com-
parable distributions observed in our study.

In this study, the comparison of bleeding scores
among the four groups revealed significant differ-
ences, with a highly significant p-value of 0.000,
indicating strong statistical evidence of variation
in bleeding severity across the groups. Group A,
consisting of patients with acute I TP, exhibited
the highest median bleeding score, reflecting more
severe bleeding symptoms compared to the other
groups. This gradient in bleeding severity is sup-
ported by findings from other studies, such as those
by McDonnell et al. [17], which highlighted the var-
iability in bleeding manifestations depending on
the duration and progression of ITP. Similarly, the
study by Heitink-Pollé et al. [12] provided further
evidence that the severity of bleeding symptomsin
ITP patientsis closely linked to the underlying dis-
ease duration and progression.

In this study, a comparison of bleeding scores
between all patients with ITP (N=60) and the
healthy control group (N=20) reveals a significant
difference in bleeding severity. The patients had a
median bleeding score of 1 (IQR: 1-2), with scores
ranging from 1 to 3, indicating that bleeding was a
common and variable symptom among the patient
population. In contrast, the healthy control group
had a median bleeding score of 0 (IQR: 0-0), with
no bleeding observed (range 0-0). The statistical
analysis yielded a highly significant p-value of less
than 0.001, confirming that the difference in bleed-
ing scores between the patients and the healthy
controlsis statistically significant. This result un-

derscores the presence of bleeding as akey clinical
feature in patients with immune thrombocytopenia,
distinguishing them clearly from the healthy popu-
lation, where no bleeding was detected.

Hamed et dl. [13], Del Vecchio et d. [18] and Ta-
laat et a. [19) founded that I TP patients had signifi-
cantly higher bleeding scores compared to healthy
controls, with prevalent symptoms like petechiae
and epistaxis, highlighting the critical role of plate-
let count in bleeding risk , emphasizing the necessi-
ty for careful monitoring and management of bleed-
ing symptomsin I TP patients.

The comparison of bleeding scores between
Group A (acute ITP patients) and Group B (persis-
tent I TP patients) showed a significant differencein
the severity of bleeding symptoms. Group A had a
median bleeding score of 2 (IQR: 1-2), with scores
ranging from 1 to 3, indicating that patients with
acute | TP generally experienced more severe bleed-
ing. In contrast, Group B had alower median bleed-
ing score of 1 (IQR: 1-1), with scores ranging from
0to 2, reflecting milder bleeding symptoms among
patients with persistent ITP. The statistical analysis
resulted in a highly significant p-value of less than
0.001, confirming that the difference in bleeding se-
verity between these two groupsis statistically sig-
nificant. This finding suggests that the acute phase
of ITPisassociated with more pronounced bleeding
compared to the persistent phase, highlighting the
progression of the disease and its impact on clinical
outcomes.

Vianelli et al. [20] and Del Vecchio et al. [18] ob-
served that patients with acute I TP presented with
more severe bleeding symptoms, including a higher
incidence of mucosal and epistaxis bleeding, com-
pared to those with chronic ITP, where bleeding was
less frequent and less severe. Furthermore, a study
by Talaat et al. [19] founded that acute I TP patients
exhibited more pronounced hemorrhagic manifes-
tations, including higher bleeding scores, compared
to those with persistent ITP, which corroborates the
observed differences in bleeding severity between
the groups.

The comparison of bleeding scores between
Group B (persistent ITP patients) and Group C
(chronic ITP patients) revealed astatistically sig-
nificant difference, with a P-value of 0.047. Both
groups had a median bleeding score of 1, but the
interquartile ranges differed dlightly: Group B had
an IQR of 1-1, indicating that most patientsin this
group had a bleeding score of 1, with scores rang-
ing from 0 to 2. In contrast, Group C had a dlightly
broader IQR of 0-1, with scores ranging from O to
1, suggesting atrend towards even milder bleeding
symptoms in the chronic I TP group. The significant
difference between these groups suggests that while
both persistent and chronic I TP patients general -
ly experience mild bleeding, those in the chronic
phase may exhibit slightly less bleeding compared
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to those in the persistent phase, potentially reflect-
ing agradual reduction in bleeding severity asthe
disease progresses over time.

The comparison of bleeding scores between
Group B (persistent I TP patients) and Group C
(chronic ITP patients) aligns with existing research.
Hamed et al. [13], Elsalakawy et a. [21] and Talaat et
al. [19] founded that bleeding severity decreases as
I TP progresses, with chronic I TP patients showing
milder symptoms than those in the persistent phase.
These studies validate our findings that chronic ITP
is generally associated with less severe bleeding
symptoms than persistent ITP.

The comparison of bleeding scores between
Group A (acute I TP patients) and Group C (chron-
ic ITP patients) highlighted a notable difference
in the severity of bleeding symptoms. Group A
had a median bleeding score of 2 (IQR: 1-2), with
scores ranging from 1 to 3, indicating that patients
with acute I TP experienced more severe bleeding.
In contrast, Group C had alower median bleeding
score of 1 (IQR: 0-1), with scores ranging from O
to 1, reflecting much milder bleeding symptomsin
patients with chronic ITP. This difference suggests
that the acute phase of ITP is associated with more
pronounced bleeding, while patients in the chronic
phase tend to have less severe or minimal bleeding.
Although the p-value is not provided here, the dif-
ference in the range and median scores between the
groupsindicates alikely statistical significance, em-
phasizing the impact of disease duration on bleed-
ing severity in I TP patients.

The comparison of bleeding scores between
Group A (acute I TP patients) and Group C (chron-
ic ITP patients) showed that acute I TP is associat-
ed with more severe symptoms. Del Vecchio et al.
(18] and Heitink-Polle et al. [12] both founded higher
bleeding scoresin acute I TP, reflecting its more pro-
nounced severity. Hamed et al. [13] aso confirmed
that acute I TP patients experience more severe
bleeding compared to chronic ITP, emphasizing the
influence of disease duration on symptom severity.

This study compared four groups of patients
with varying durations of ITP and healthy contrals,
uncovering significant differences in disease dura-
tion but not in infection history or recent vaccina-
tion/drug intake. The mean disease duration var-
ied significantly among the groups, with Group A
(acute ITP) having a mean of 1.88 months, Group B
(persistent ITP) 6.84 months, and Group C (chronic
ITP) 15.5 months, while Group D (healthy controls)
had no disease duration, confirming the effective
stratification of the I TP groups (p=0.000). Although
a high percentage of I TP patients reported a histo-
ry of preceding infection (95% in Groups A and C,
and 90% in Group B), 75% of healthy controls also
had a history of infection, leading to no statistically
significant difference across the groups (p=0.146).
Similarly, the occurrence of recent vaccination or
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drug intake was low across all groups, with no sig-
nificant variation between I TP patients and controls
(p=0.504). These findings highlight that while dis-
ease duration is a distinguishing factor among I TP
patients, the presence of preceding infections and
recent vaccination or drug intake does not signifi-
cantly differ between those with ITP and healthy
individuals.

The findings on I TP duration and the lack of
significant differencesin infection history or recent
vaccination/drug intake are supported by existing
research. Yong et al. [10], Marieke Schoonen et al.
[15) and Zeller et a. [22] founded that preceding
infections were common in | TP cases, with vacci-
nation playing aless clear role, consistent with our
study’ s observations.

The study compared bleeding manifestations
among four groups of patients with different du-
rations of TP and healthy controls, revealed sig-
nificant differences in bleeding from the mouth
and gums as well as epistaxis (nosebleeds). A high
percentage of patientsin Groups A (acute ITP)
and B (persistent I TP) experienced bleeding from
the mouth and gums (85% and 80%, respectively),
while this symptom was less common in Group C
(chronic ITP) at 55%, and absent in the healthy con-
trols (Group D). Similarly, epistaxis was reported
in 75% of Group A, 55% of Group B, and 25% of
Group C, with none in the controls. Both bleeding
manifestations showed highly significant differ-
ences across the groups (p=0.000). However, other
bleeding sites, such as the urinary tract, hemate-
mesis (vomiting blood), and rectal bleeding, were
less common and did not show statistically signif-
icant differences between the groups. Notably, no
cases of intracranial hemorrhage were reported in
any group. These findings underscore that bleeding
from the mouth, gums, and nose are prominent in
acute and persistent I TP but decrease in frequency
as the disease becomes chronic, while other bleed-
ing sites are less affected.

The variability and frequency of bleeding man-
ifestations, particularly from the mouth, gums, and
nose, in I TP patients are supported by several stud-
ies. Hamed et al. [13] observed that epistaxis and
mucosal bleeding were common in acute | TP but
less frequent in chronic cases, consistent with our
findings. Del Vecchio et al. [18] also reported a high
prevalence of mucosal bleeding in acute ITP, which
decreases as the disease progresses. Vianelli et al.
(20 further highlighted that mucocutaneous bleed-
ing is prominent in early ITP stages but diminishes
as the disease becomes chronic.

The study compared various bleeding manifesta-
tions between all patients with immune thrombocy-
topenia (N=60) and a healthy control group (N=20),
revealing significant differencesin bleeding symp-
toms. Bleeding from the mouth and gums was ob-
served in 73.3% of the patients but was absent in
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the control group, with a highly significant p-value
of lessthan 0.001. Similarly, epistaxis (nosebleeds)
was present in 51.7% of the patients but not in
the controls, aso showing a significant difference
(p<0.001). Other bleeding sites, such as the urinary
tract (18.3% in patients), hematemesis (16.7% in
patients), and rectal bleeding (8.3% in patients),
were reported among the patients but were absent
in the controls, with all showing statistically signif-
icant differences, particularly urinary tract bleed-
ing and hematemesis (p<0.001) and rectal bleeding
(p=0.023). No cases of intracranial hemorrhage
were reported in either group. These findings high-
light that bleeding manifestations are significantly
more common in patients with immune thrombocy-
topenia compared to healthy controls, emphasizing
the hemorrhagic nature of the condition.

In agreement Hamed et al.[13] demonstrated sig-
nificantly elevated IL-10 levelsin patients with ITP,
particularly in newly diagnosed cases, compared to
healthy controls. This elevation suggeststhat IL-10
playsacritical role in the early immune response
in ITP patients. Similarly, Tesse et a. [14] reported
higher IL-10 levelsin patients with acute ITP than
in those with chronic I TP, further emphasizing IL-
10'sinvolvement in the acute phase of the disease.

The comparison of bleeding manifestations be-
tween Group A (acute I TP patients) and Group B
(persistent I TP patients) revealed no statistically
significant differences across the various bleeding
sites. Bleeding from the mouth and gums was ob-
served in 85% of Group A and 80% of Group B,
with no significant difference (p=0.863). Similarly,
epistaxis (nosebleeds) occurred in 75% of Group
A and 55% of Group B, urinary tract bleeding in
20% of Group A and 10% of Group B, hematemesis
in 20% of Group A and 5% of Group B, and rectal
bleeding in 15% of Group A and 5% of Group B.
None of these differences reached statistical signif-
icance, with p-values ranging from 0.184 to 0.432.
No cases of intracranial hemorrhage were reported
in either group. These findings suggest that while
bleeding symptoms are common in both acute and
persistent ITP, the frequency of these symptoms
does not differ significantly between these two
phases of the disease.

The comparison of bleeding manifestations be-
tween Group B (persistent I TP patients) and Group
C (chronic ITP patients) indicated no stetistically
significant differences across various bleeding sites.
For instance, while bleeding from the mouth and
gums was more common in Group B (80%) than
in Group C (55%), this difference was not statisti-
cally significant (p=0.336). Similarly, epistaxis was
observed in 55% of Group B and 25% of Group
C, with a p-value of 0.134, showing no significant
difference. Additionally, bleeding from the urinary
tract, hematemesis, and rectal bleeding was infre-
quent in both groups, with no significant differences

noted between them. These findings suggest that al-
though there is atrend towards more frequent bleed-
ing in the persistent phase of I TP compared to the
chronic phase, these differences are not statistically
significant. This conclusion aligns with the findings
of Vianelli et al.[20] and Heitink-Polle et a.[12] who
also observed similar patterns of bleeding in differ-
ent phases of ITP without significant differences.

The comparison of bleeding manifestations be-
tween Group A (acute I TP patients) and Group C
(chronic ITP patients) revealed a significant differ-
ence in the occurrence of epistaxis, with 75% of
patientsin Group A experiencing nosebleeds com-
pared to only 25% in Group C, resulting in a statis-
tically significant p-value of 0.025. Other bleeding
manifestations, such as bleeding from the mouth
and gums, urinary tract, hematemesis, and rectal
bleeding, were more common in Group A thanin
Group C, but these differences did not reach statis-
tical significance. No cases of intracranial hemor-
rhage were reported in either group. These findings
suggest that epistaxisis significantly more prevalent
in the acute phase of I TP compared to the chron-
ic phase, while other bleeding symptoms, although
more frequent in the acute phase, do not show sta-
tistically significant differences between the two
groups. This pattern of bleeding manifestationsis
supported by studies such as those by Hamed et al.
[13] who observed similar trends in pediatric I TP pa-
tients, and Del Tesse et al. [14] who highlighted the
variability in bleeding presentations across different
stages of ITP.

The comparison of skin manifestations among
the four groups of patients with varying durations
of ITP and healthy controls revealed significant
differences. Purpura was the most common skin
manifestation, observed in 90% of Group A (acute
ITP), 65% of Group B (persistent I TP), and 55%
of Group C (chronic ITP), with none in the healthy
controls (Group D), resulting in a highly significant
p-value of 0.000. Ecchymosis was also significantly
more prevalent in the ITP groups, present in 65%
of Group A, 55% of Group B, and 40% of Group
C, with none in the controls, leading to a p-value of
0.000. Petechiae were observed in 60% of Group A,
and 35% of both Group B and Group C, again with
no cases in the controls, and this difference was sta-
tistically significant with a p-value of 0.001. These
findings indicated that skin manifestations such as
purpura, ecchymosis, and petechiae are significant-
ly more common in patients with I TP, particularly
in the acute phase, and decrease in frequency as the
disease progresses, while being absent in healthy
individuals.

Studies consistently showed that purpura, ec-
chymosis, and petechiae are common skin mani-
festationsin I TP, especially during the acute phase.
Hamed et al. [13] founded these symptomsto be
more prevalent in acute I TP than in chronic cases,
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aligning with our study’ s observation of frequent
purpurain acute ITP. Similarly, Del Vecchio et al.
(18] and Talaat et a. (19 reported that these skin
manifestations are significant in both acute and
chronic ITP but decrease as the disease progresses,
supporting the findings of our study.

In this study of 60 patients with immune throm-
bocytopenia (ITP), skin manifestations were signifi-
cantly more prevalent compared to healthy controls.
Specifically, 70% of patients exhibited purpura,
53.3% showed ecchymosis, and 43.3% had petechi-
ae, while none of these manifestations were present
in the healthy control group. Thisfinding aligns with
previous research, such as the study by Hamed et al.
[13] which also reported a high prevalence of skin
manifestations like purpura and petechiae among
ITP patients. Another study by Vianelli et al. [20]
observed similar results, where petechiae and ec-
chymosis were common in nearly all pediatric ITP
cases, reinforcing the notion that these skin mani-
festations are hallmark symptoms of the condition.

The comparison of skin manifestations between
Group A (acute ITP patients) and Group B (persis-
tent I TP patients) showed no statistically significant
differences across the various symptoms. Purpu-
rawas observed in 90% of Group A and 65% of
Group B, ecchymosisin 65% of Group A and 55%
of Group B, and petechiae in 60% of Group A and
35% of Group B. Although these manifestations
were more frequent in the acute ITP group, the dif-
ferences did not reach statistical significance, with
p-values of 0.369, 0.683, and 0.251, respectively.
These findings align with several studies that have
examined the clinical presentation of I TP, showing
that while skin manifestations such as purpura, ec-
chymosis, and petechiae are common in I TP, their
frequency may vary between acute and persistent
phases without significant differences. For exam-
ple, research by Vianelli et al. [20] reported similar
trends in bleeding manifestations, with petechiae
and ecchymosis being highly prevalent among pa-
tients with childhood I TP [23], Heitink-Poll6 et al.
[12], Hamed et d. [13].

The comparison of platelet counts among the
four groups Group A (acute I TP), Group B (per-
sistent ITP), Group C (chronic ITP), and Group D
(healthy controls) revealed significant differences,
underscoring the impact of ITP on platelet levels at
different stages. Thisfinding is supported by pre-
vious studies, such as those by Heitink-Pollé€ et al.
[12] and others, who noted that lower platelet counts
are adistinguishing factor in acute I TP, with gradual
increases observed in persistent and chronic cases.
Furthermore, research by Yong et a. [10 corrobo-
rates the observation that platelet counts in healthy
controls remain significantly higher compared to
those in ITP patients, regardless of the disease stage.
These studies collectively emphasize the progres-
sive nature of ITP, with platelet counts serving as a
critical marker for disease severity and progression.
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In this study, the comparison of platelet counts
between patients with I TP and healthy controls
showed a highly significant difference, with a P-val-
ue of lessthan 0.001. The mean platelet count among
the I TP patients was 94.83 x 10¥uL (+£30.69), with
a wide range from 10 to 268 x 10°/uL, illustrating
the varying severity of thrombocytopenia. In con-
trast, the healthy control group had a much higher
mean platelet count of 340.95 x_10*/uL (£59.61),
with a range from 250 to 486 x 10*/uL, representing
normal platelet levels. This significant reduction in
platelet counts in ITP patients compared to healthy
individuals underscores the impact of the disorder
on platelet levels, as similarly reported in several
studies. For instance, research conducted by Has-
san et al. [9] found that patients with newly diag-
nosed I TP had significantly lower platelet counts
compared to those with persistent and chronic ITP,
reflecting the disease’ s progressive nature.

The comparison of platelet counts between
Group A (acute I TP patients) and Group B (persis-
tent I TP patients) showed a significant difference,
with Group A having a significantly lower mean
platelet count of 33.80 x 107/uL (+14.08), compared
to 82.65 x 10°/uL (£23.21) in Group B. The platelet
counts in Group A ranged from 10 to 57 x 10*/uL,
indicating more severe thrombocytopenia, while
Group B had a broader range of 40 to 120 x 10°/
uL, reflecting a less severe but still reduced platelet
count. The p-value of lessthan 0.001 confirms that
this differenceis statistically significant, highlight-
ing the progression in platelet recovery asthe dis-
ease moves from the acute to the persistent phase.

In astudy by Hassan et dl. 9], it was observed
that patients with newly diagnosed I TP had signif-
icantly lower platelet counts compared to those
with persistent or chronic I TP, which aligns with the
lower platelet counts seen in Group A of the current
study. Similarly, a study by Grimaldi-Bensouda et
al. [24] found that higher platelet counts at baseline
were associated with alower risk of progressing
to chronic ITP, reinforcing the trend of increasing
platelet counts as the disease progresses from acute
to persistent stages.

The comparison of platelet counts between
Group B (persistent ITP patients) and Group C
(chronic ITP patients) reveaed a significant differ-
ence, with Group B having a mean platelet count
of 82.65 x 10%uL (+23.21), while Group C had a
significantly higher mean platelet count of 168.05
x 10*/uL (£55.61). This finding is consistent with
other studies that have demonstrated a progressive
increase in platelet counts as ITP advances from the
persistent to the chronic phase. For instance, Heit-
ink-Poll6 et al. [12] reported significantly higher
platelet counts at diagnosisin patients who devel-
oped chronic ITP, indicating that a higher baseline
platelet count might predict the transition to chron-
ic ITP. Additionaly, Grimaldi-Bensouda et a. [24]
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found that higher platelet counts at 12 months were
akey predictor of chronicity in pediatric I TP, further
supporting the observed trends in this study. These
findings underscore the importance of monitoring
platelet counts as a potential marker for disease pro-
gressioninITP.

The comparison of platelet counts between
Group A (acute I TP patients) and Group C (chronic
ITP patients) revealed a significant difference, un-
derscoring the variation in disease severity between
the acute and chronic phases of ITP. Group A exhib-
ited severe thrombocytopenia with a mean platel et
count of 33.80 x 107/uL (£14.08), while Group C
showed a substantially higher mean platelet count
of 168.05 x 10%/uL (+£55.61). This difference is
statistically significant with a p-value of less than
0.001, highlighting the marked recovery of plate-
let counts as the disease progresses from the acute
to the chronic phase. These findings are consi stent
with previous research that has demonstrated a sig-
nificant increase in platelet countsin chronic ITP
patients compared to those in the acute phase, re-
flecting the disease’ s progression and the body’ s
response over time. Studies by Heitink-Pollé et al.
[12], Hamed et al. [13], and Grimaldi-Bensouda et
al. [24] have similarly documented the recovery of
platelet countsin chronic I TP patients, further sup-
porting the observed trends in this study.

The comparison of serum |L-10 levels among
the different groups acute, persistent, chronic ITP,
and healthy controls showed a significant variation,
with IL-10 levels being highest in the acute phase
and progressively lower in persistent and chronic
phases. Thisfinding iswell-supported by various
studies. For example, Hassan et al. [9] demonstrat-
ed significantly higher IL-10 levelsin newly diag-
nosed | TP patients compared to those with chronic
ITP, aigning with the pattern observed in our study.
Similarly, Tesse et al. [14] reported that IL-10 levels
were markedly elevated in patients during the acute
phase of ITP, which gradually decreased asthe dis-
ease progressed.

The comparison of serum IL-10 levels between
al patients with I TP and the healthy control group
revealed a highly significant difference, with a
p-value of lessthan 0.001. The ITP patients had a
mean |L-10 level of 603.83 pg/mL (£439.09), with
awide range from 159 to 1545pg/mL, reflecting the
elevated inflammatory response associated with the
disease. In contrast, the healthy control group had a
much lower mean I1L-10 level of 54.4pg/mL (£10.6),
with anarrow range of 37 to 76pg/mL, representing
normal I1L-10 levelsin the absence of inflammation.
This stark difference underscores the significant
role of IL-10 as amarker of immune activationin
ITP, with elevated levels strongly associated with
the presence and severity of the disease.

Studies consistently highlight the role of elevat-
ed IL-10 levelsin ITP as a marker of disease ac-

tivity. Hamed et al. [13] reported that patients with
ITP had significantly higher serum IL-10 levels
compared to healthy controls, with newly diag-
nosed patients exhibiting higher levels than those
with chronic ITP, indicating IL-10"sinvolvement in
the early immune response and its potential to pre-
dict disease progression. Similarly, Tesse et al. [14]
founded that IL-10 levels were significantly elevat-
ed in patients with acute I TP compared to those with
chronic progression, reinforcing therole of IL-10 as
amarker of severity during the acute phase of the
disease. Additionally, Culi¢ et al. [25] observed that
while there was no significant difference in IL-10
levels between children and adults with ITP, newly
diagnosed patients still showed higher IL-10 levels
than those with chronic ITP, further supporting the
idea that IL-10 is linked to the disease’s activity and
progression.

The comparison of serum IL-10 levels between
Group A (acute I TP patients) and Group B (persis-
tent I TP patients) revealed a highly significant dif-
ference, with a P-value of lessthan 0.001. Group A
had a markedly higher mean IL-10 level of 1061.9
pg/mL (x254.5), with arange of 726 to 1545pg/
mL, indicating a robust inflammatory response in
the acute phase of the disease. In contrast, Group B
exhibited a significantly lower mean IL-10 level of
495.1pg/mL (£121.8), with arange of 203 to 664
pa/mL, reflecting a reduced inflammatory activity in
the persistent phase of ITP. This significant decrease
in IL-10 levels from the acute to the persistent phase
highlights the dynamic nature of the inflammatory
response in I TP, with IL-10 levels strongly correlat-
ing with disease severity and activity.

Hamed et al. [13], Del Vecchio et a.[18] and Del
Vecchio et al. [18] reported that patients with newly
diagnosed I TP exhibited significantly higher IL-10
levels compared to those with chronic I TP, suggest-
ing that I1L-10 levels are higher during the acute
phase of the disease, further supporting the corre-
lation between IL-10 levels and the acute phase of
ITP.

The comparison of serum IL-10 levels between
Group B (persistent ITP patients) and Group C
(chronic ITP patients) reveaed a highly significant
difference, with a p-value of less than 0.001. Group
B had amean IL-10 level of 495.1pg/mL (x121.8),
with arange of 203 to 664pg/mL, indicating a mod-
erate level of inflammation in the persistent phase
of the disease. In contrast, Group C exhibited a sig-
nificantly lower mean IL-10 level of 258.1pg/mL
(£62.79), with arange of 159 to 413pg/mL, reflect-
ing further reduction in inflammatory activity as the
disease progresses to the chronic phase. This sub-
stantial decrease in IL-10 levels from the persistent
to the chronic phase underscores the diminishing
inflammatory response over time in patients with
ITP, correlating with the stabilization of the disease.
These findings are consistent with those reported by
Hamed et al.[13], who noted that IL-10 levels were
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significantly higher in newly diagnosed I TP patients
compared to those with persistent and chronic I TP.

The comparison of serum IL-10 levels between
Group A (acute I TP patients) and Group C (chronic
ITP patients) revealed a highly significant differ-
ence, as supported by several studies. In particular,
Hamed et al. [13] founded that newly diagnosed ITP
patients exhibited significantly higher serum IL-10
levels compared to those with chronic ITP, mirror-
ing the pattern observed in our study. Tesse et al. [14]
also reported elevated IL-10 levelsin patients with
acute ITP relative to those with chronic I TP, further
emphasizing the correlation between IL-10 levels
and the acute phase of the disease. Additionally, Del
Vecchio et al. [18] demonstrated that serum IL-10
levels were significantly higher in patients with an
acute evolution of 1TP than in those with a chronic
progression of the disease, aligning with the find-
ings from our study.

The correlation between serum IL-10 levels and
platelet countsin I TP patients has been extensive-
ly studied, revealing a significant inverse relation-
ship. Studies by Hassan et a. [9 and others have
shown that elevated IL-10 levels are associated
with reduced platelet counts, supporting the role of
IL-10 as amarker of disease severity in ITP. For
instance, Hamed et al. [13] found that newly diag-
nosed | TP patients had significantly higher IL-10
levels compared to chronic cases, and this elevation
was strongly correlated with more severe throm-
bocytopenia. Similarly, Tesse et al. [14] reported a
significant negative correlation between IL-10 lev-
elsand platelet counts, further emphasizing IL-10's
involvement in the pathogenesis of ITP.

Conclusion:

Elevated IL-10 levels were consistently ob-
served across different phases of 1 TP, with the
highest levels seen in acute cases and progressively
lower levelsin persistent and chronic phases. This
trend strongly suggests that IL-10 is closely associ-
ated with the inflammatory activity characteristic of
ITP, with higher IL-10 levels correlating with more
severe disease manifestations.

There was a strong negative correlation between
serum IL-10 levels and platelet counts, indicating
that asIL-10 levelsrise, platelet counts drop signif-
icantly.
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