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ABSTRACT  

Background: Immune thrombocytopenia (ITP) is an autoimmune disease characterized by isolated thrombocytopenia 

and increase risk of bleeding. The initial event leading to anti-platelet autoimmunity remains unclear.  

Objective: The aim of this study was to assess the role of T-regulatory cells in chronic ITP.  

Patients and methods: This cohort study was carried on 34 children with chronic immune thrombocytopenia who 

presented to the Pediatric Hematology Unit and Outpatient Clinic of Zagazig University Hospitals during the period 

from June 2020 up to march 2021 to assess the role of T-regulatory cells in children with chronic immune 

thrombocytopenia.  

Results: ITP patients were 20 females (58.8%), while 14 were males (41.2%). Consanguinity was reported in 6 patient 

(17.6%) while similar condition was found only in one patient (2.9 %). Patients were presented initially with purpura 

(44%) and ecchymosis (73.5%) while hematuria was detected in 5.9% and epistaxis in 38.2%. After six months 

significant improvement was detected in purpura (17.6%), ecchymosis (47%) and epistaxis (17.6%). The T regulatory 

cells were significantly increased after six months of follow up and there was significant positive correlation between 

platelet count and T regulatory cell level after six month of therapy.  

Conclusion: T- regulatory cells may play role in pathogenesis of chronic immune thrombocytopenia. Thus, T regulatory 

cells may play a role in modifying immune responses in these patients, resulting in new strategies of treatment and 

monitoring of disease activity. 
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INTRODUCTION  

Low platelet count and increased bleeding risk 

characterize the autoimmune disease known as immune 

thrombocytopenia. There are numerous levels of the 

immune system involved in the pathophysiology of ITP. 

Many factors contribute to the development of 

autoimmunity, including abnormalities in regulation, 

cytokine production, as well as signaling pathways (1). 

An imbalance in T-cell subsets appears to be supportive 

of ITP's generation of autoantibodies. ITP exhibits a 

shift between Th1 and Th17 cells, which is 

characteristic of many autoimmune diseases and 

conditions. Loss of tolerance may also come from a 

decrease in regulatory B and T cells (2). 

Chronic ITP is defined as the presence of illness 

more than 12 months following diagnosis. It occurs in 

13-36% of children with ITP. Those children with low 

platelet counts for long periods of time have 

considerable bleeding risks and quality-of-life issues (3).  

ITP treatment options fall into two broad 

categories: treatment of acute bleeding or bleeding risk 

by interrupting the platelet destruction process promptly 

and temporarily (front-line therapies), and those that 

have the ability to improve platelet count for a long-

term management (second-line therapies) (4).  

The aim of our work was to assess the role of T-

regulatory cells in children with chronic immune 

thrombocytopenia. 

 

PATIENTS AND METHODS 

Our cohort study was carried on 34 children 

with chronic immune thrombocytopenia (ranging in age 

from 3 year to 16 years) who presented to the Pediatric 

Hematology Unit and Outpatient Clinic, Zagazig 

University Hospitals during the period from June 2020 

up to March 2021 to assess the role of T-regulatory cells 

in children with chronic immune thrombocytopenia. 

 

Ethical consent:  

All parents gave their consent after being informed. 

Faculty of Medicine's Research Ethics Committee, 

Zagazig University accepted the study's research 

objectives. In compliance with the World Medical 

Association's ethical standards for human studies, 

Helsinki Declaration, it was carried out. 

 

Inclusion criteria: 

1. Children aged from 3 to 16 years, both sexes, 

with chronic thrombocytopenia and Had a 

platelet count < 30×103/ mm3. 

Exclusion criteria: 

1. Other causes of pediatric thrombocytopenia, 

like leukemia, lymphoma, bone marrow failure, 

infections, medications, and exposure to certain 

toxic chemicals. 

2. Age less than 3 years. 

3. Children recently received rituximab or other 

immune suppressive therapy. 

 

The diagnosis of immune thrombocytopenia was 

made on the basis of the patient's medical history, 

physical examination, and laboratory tests including the 

finding of isolated thrombocytopenia, normal 

hemoglobin concentration, normal white blood cell 

count, and normal peripheral blood smear except for the 

presence of large platelets and thrombocytopenia (5). 
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All patients were subjected to the following: 

1) Detailed analysis of the beginning of disease, 

bleeding signs and severity of the disease, recent 

viral infection, and exclusion of any secondary ITP 

causes. 

2) Thorough physical examination focusing on 

clinical indicators of bleeding, such as bruising or 

purplish spots on the skin, mucosa or gums, 

menorrhagia, blood in urine or stool and any 

splenomegaly that may be related. 

3) Laboratory investigation: 

 Complete blood count (CBC) (LH750 

Beckman Coulter-Miami, Florida) and 

Leishman stained blood smear were 

performed monthly for six months. 

 T- Regulatory cells level (by Flow Cytometric 

Detection) at the start and after six months. 

 Other investigation for detection of secondary 

immune thrombocytopenia if needed as:  

Complement 3 (C3) measurement, antinuclear 

antibody (ANA) and anti DNA antibody by 

ELISA, virology analysis for (HCV and 

CMV), and H. Pylori analysis (H pylori Ag in 

stool). 

 

Follow up: Assessment of outcome results according to 

Monteagudo et al. (10).  

 Complete response. Platelet count ≥100000/μl 

following discontinuation of treatment for more 

than six weeks. 

 Partial response. Platelet count between 

30000 and 100000/ul that persists for longer 

than six weeks following completion of 

treatment is defined as an increase relative to 

baseline. 

 No response. There have been no clinical or 

cellular alterations.  

 Transient response. After discontinuing 

medication, new symptoms or a platelet count 

of less than 30000/μl may occur within the first 

six weeks following initial improvement (either 

biological or clinical). 

 Relapse. Less than 30000/ μl platelet count for 

more than six weeks after therapy cessation, 

even after a complete or partial response. 

 

Statistical Analysis 

The Statistical Package of Social Services, 

version 20 was used to execute analyses on the data 

collected (SPSS). In order to convey the findings, tables 

and graphs were employed. The mean, median, standard 

deviation, and 95% confidence range were used to 

summarize the quantitative data. Qualitative data, such 

as the frequency and proportions, were used to illustrate 

the points made. Quantitative data were examined using 

the student t test (T) and the Kolmogorov-Smirnov 

statistic. Researchers used the Pearson Chi-Square test 

and the Chi-Square for Linear Trend (X2) to assess 

qualitatively independent data. Significant was defined 

with p value ≤ 0.05. 

 

RESULTS 

This table showed that the age of the study 

patients ranged from 3 to 16 years. They were 18 

(52.9%) > 10 years and 16 (47.1%) < 10 years. 58.8% 

of patients were females and 41.2% were males. 

Consanguinity was reported in 17.6% while similar 

condition was found in one patient. 

 

Table (1): Demographic characteristics of studied group 

Age 
Mean ± SD 9.79 ± 3.33 

Median (Range 10.0 (3-16) 

Weight 
Mean ± SD 29.64 ± 9.58 

Median (Range 27.0 (14-56) 

Age at diagnosis 
Mean ± SD 8.14 ± 3.26 

Median (Range 8.0 (2-15) 

 N % 

Age  
> 10 years 18 52.9 

< 10 years 16 47.1 

Sex 
Female 20 58.8 

Male 14 41.2 

Consanguinity 
-VE 28 82.4 

+VE 6 17.6 

Similar condition 

-VE 33 97.05 

+VE 1 2.94 

Total 34 100.0 

This table showed that most of our patients presented initially with purpura and ecchymosis while mucous 

membrane was detected with hematuria and epistaxis. After six months significant improvement was detected in 

purpura, ecchymosis and epistaxis (Table 2). 
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Table (2): Bleeding manifestation among studied group at initial and after six months follow up 

 
Time Mac-

Nemar 
P 

At study After six months follow up 

Epistaxis 

-VE 
N 21 28 

4.78 0.039* 
% 61.8% 82.4% 

+VE 
N 13 6 

% 38.2% 17.6% 

Hematuria 

-VE 
N 32 34 

2.063 0.15 
% 94.1% 100.0% 

+VE 
N 2 0 

% 5.9% 0.0% 

Purpura 

-VE 
N 19 28 

5.58 0.015* 
% 55.9% 82.4% 

+VE 
N 15 6 

% 44.1% 17.6% 

Ecchymosis 

-VE 
N 9 18 

4.99 0.022* 
% 26.5% 52.9% 

+VE 
N 25 16 

% 73.5% 47.1% 

Total 
N 34 34   

% 100.0% 100.0%   

Table (3) showed that platelet counts was low at start of study then significantly increased during follow up with slightly 

drop at last month. White blood cell level was significantly high at the start of study then reduced with time of the follow 

up with slightly drop at last month. No significant change was found regarding neutrophil and lymphocyte level. 

 

Table (3): Complete blood count at different times of follow up among studied group 

  Initial  
1ST 

Month 

 

2nd Month 

 

3th 

Month 

4th 

Month 

5th 

Month 

6th 

Month 
P 

Hemoglobin 

g/dl 

Mean ± 

SD 

10.92±1

.69 

10.95±1.

5 

11.14 

±1.37 

11.2 

±1.5 
11.3 ±1.3 

10.98 

±1.7 

10.35 

±1.64 
0.07 

White blood 

cells(WBCs) 

*103/mm3 

Mean ± 

SD 

9.77±2.

1 
7.0±1.18 7.64±1.56 7.85±1.1 7.38±1.4 

7.15 

±1.2 

7.73 

±1.4 

0.002

* 

Neutrophil 

% 

Mean ± 

SD 
49±9 43±10.2 44±10.6 50± 12.3 44±10.3 43±8.9 42±7.3 0.062 

Lymphocyt

e 

% 

Mean ± 

SD 

42± 

10.1 
41±9.3 41±8.6 38±5.9 42±10.5 

48±11.

5 
45±2.6 0.071 

Platelet 

*103/mm3 

Mean ± 

SD 

16.29±3

.6 

31.97±7.

6 
55.20±5.63 

122.94 

±5.6 

132.08 

±6.6 

155.35 

±8.6 

122.47

± 

8.6 

0.00** 

Table (4) showed that T- regulatory cells increased significantly after six months of follow up. 

 

Table (4): T-regulatory cells level at initial and after six months of follow up. 

 

Initial T -regulatory 

cell 

Mean ± SD 

Follow up after six months T- 

regulatory cell 

Mean ± SD 

Paired t P 

T- regulatory cell 2.15 ± 0.78 3.94 ± 0.23 -11.06 <0.001** 

This table showed that there was significant positive correlation between platelet count and T regulatory cell level after 

six month of therapy. 
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Table (5): Correlation between platelet count and T- regulatory cell level among study group 

 Platelet 
Platelet after 6th 

Month 

Initial T -regulatory cell level 
r 0.310 0.152 

P 0.074 0.389 

Follow up T- regulatory cell level 
r 0.053 0.481** 

P 0.764 0.004 

 

 

DISCUSSION  

Approximately 2 to 12 patients per 100,000 

adults and children each year are diagnosed with ITP, 

according to the American Society of Hematology, with 

a mortality rate of 1 to 3 per year in the most severely 

affected cases. Glycoprotein IIb/IIIa complex-specific 

autoreactive antibodies are considered to accelerate 

platelet destruction by the reticuloendothelial system (7).  

Cell types such as T-cells, B-cells, dendritic 

natural killer cells, and natural killers are all inhibited 

by T-regulatory cells both directly and indirectly. A 

patient's immunological status can be determined by 

looking at the number and function of T regulatory 

cells, which play an important role in regulating 

homeostasis and immunopathology. T-cell populations 

in the peripheral blood of at least 5 to 10% of CD4 T-

cells had enhanced expression of the CD25 protein and 

transcription factor (Foxp3) (8). 

Our cohort study was carried on 34 children 

with chronic immune thrombocytopenia ranging in age 

from 3 year to 16 years. They were 18 (52.9%) > 10 

years and 16 (47.1%) < 10 years). Evim et al. (9) in their 

study on 201 pediatric age group patients reported that 

children above the age of ten have a much higher risk of 

acquiring chronic ITP. (OR: 3.0, CI: 1.5-5.98). In their 

investigation, female sex was also found to be a 

significant predictor of chronic ITP (OR: 2.55, CI: 1.31-

4.95). 

The current study showed that platelet count 

was low at start of study then significantly increased 

during follow up with slightly drop at last month. White 

blood cell level was significantly high at the start of 

study then reduced with time of the follow up. No 

significant change was found regarding neutrophil and 

lymphocyte level. Also, Giordano et al. (10) showed that 

median platelet counts and the percentage of patients 

reaching the target platelet counts of 30 x 103/mm 3 and 

100 x 103/mm3 during the first six months of treatment 

considerably increased (p < 0.0001). Furthermore, 

Bussel et al. (11) revealed a total of 21 of the 22 children 

treated had a peak platelet count of 150 x 103/mm3, and 

11 (50%) achieved a peak platelet count of 400 x 

103/mm3 over the course of the three investigations. 

Platelet numbers stayed above 50 x 103/mm3 for the first 

12 weeks. This group of 21 patients had a platelet 

response at an average rate of 84.3% of the time (Q1, 

Q3: 69.9%, 90.8%). 

The present study showed that T-regulatory 

cells significantly increased after six months of follow 

up and significant positive correlation was detected 

between platelet count and T-regulatory cells level after 

six month of follow up. Our results are supported by 

study of Bao et al. (12) as the T-regulatory cells 

frequencies of patients before and after treatment were 

not statistically different (2.7% 0.4% vs 3.1% 0.6% all 

P values .1). Both the levels of Foxp3 expression in 

CD4 and CD25hi populations were found to be the 

same. TGF-1 levels and platelet counts have a high 

correlation. Furthermore, Sakakura et al. (13) reported 

that adult ITP patients' T-regulatory cells’ counts varied 

widely, with no discernible decrease in T-regulatory 

cells’ numbers among those with low platelet counts, 

according to the research. There was a significant 

difference between healthy controls and patients with 

platelet counts of at least 100,000/μl. Researchers found 

that T-regulatory cells play a key role in platelet count 

restoration. Based on these results, only seven of the 44 

individuals who participated in the trial were newly 

diagnosed with ITP and the rest had a history of the 

disease. 

Baraka et al. (14) showed that children with 

acute ITP have significantly less 

CD4+CD25+high/Foxp3 T cells (T-regulatory cells) 

than control children. A lack of T-regulatory cells may 

therefore be a contributing factor in the development of 

childhood ITP. 

 

CONCLUSION 

T-regulatory cells may play a role in pathogenesis of 

chronic immune thrombocytopenia. Thus, they may 

play a role in modifying immune responses in these 

patients resulting in new strategies of treatment and 

monitoring of disease activity. 
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