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T-cell Imbalance or Decreased Th:Tc Ratio in Immune 

Thrombocytopenia: Is it Clinically Significant? 

Aisha Arshad1,2, Samina Naz Mukry1*, Munira Borhany2, Tahir Shamsi2 

 

ackground: Immune thrombocytopenic purpura (ITP) is an autoimmune disorder characterized by low 

platelet count and various contributing factor. The imbalance in T cells may also cause ITP. Therefore, 

the present study was planned to assess the role of  T-cells in pathogenesis of ITP and also to evaluate 

any possible link of Th:Tc imbalance to disease severity. 

Methods: The present study was conducted  with 111 patients of ITP and similar number of controls as case 

control study with 1:1 ratio of from January 2017 to July 2019. The patients were grouped according to the 

guideline of ASH as  newly diagnosed/persistent ITP(ND-ITP/P-ITP) and chronic/refractory ITP(C-ITP/R-

ITP).The blood samples were obtained, and CBC parameters were observed using advanced hematology 

analyzer XN-1000.The T cells subset analysis was evaluated by BD FACS Calibur flow cytometer. The Fisher 

exact test was done to evaluated the difference among the groups with (p=<0.05) by using SPSS version 19. 

Results: Significantly reduced levels of hemoglobin, platelet counts with elevated IPF were observed in ND-

ITP/P-ITP and C-ITP/R-ITP patients (p=<0.001).The significantly low Th:Tc ratio (p=<0.001) predicts 

imbalance of T cells in ND-ITP/P-ITP (0.86±0.47) as compared to control group (1.73±0.46).The mean of 

0.84±0.34 Th:Tc ratio was observed in C-ITP/R-ITP children with ≤16 years. An insignificant difference (p= 

0.89) was linked between children with non-severe chronic (0.84±0.42), severe chronic (0.82±0.49) and 

refractory ITP (0.85±0.51). 

Conclusion: In ITP patients’ low levels of Th:Tc ratio was observed suggesting dysregulation of immune 

system. The chronicity of the disease may be linked to elevated production of Tc in children (≤16 years) with 

C-ITP/R-ITP. 
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Introduction 

Immune thrombocytopenia (ITP) is an autoimmune 

disease which is characterized by the breach in immune 

tolerance [1]. The exact etiology of the disorder is still 

unknown. The disease etiology may involve auto-

reactive antibodies to platelet antigens, hyper-reactive 

B cells and abnormal function of cytotoxic T-

lymphocytes(Tc) and T-helper cells (Th). Inadequate 

production of platelets or maturation defects during 

thrombopoiesis may lead to decreased platelets counts 

in ITP. The ITP is primary or secondary to an 

underlying disorder. It may additionally be divided 

according to duration as newly diagnosed (less than 3 

months), persistent (longer than 3 up to 12 months) or 

chronic ITP (longer than 12 months). Male and female 

are equally affected [2]. ITP has complex and 

heterogeneous pathophysiology. The common 

symptoms include bruises, epistaxis, petechiae and 

menorrhagia etc. [3]. The antibodies production against 

platelet glycoproteins have a significant role in ITP [4-

5]. One of the important features of immune system is 

the immunological tolerance that leads the cells to 

distinguish self from the non-self which helps in 

defense in response to pathogens [6]. The overall 

control of  immune system is through the mechanisms 

of central and peripheral tolerance involving various 

cells and their products. The Th and the cytokine have 

an important role in ITP by regulating the production 

of autoantibodies and activating other cells [7-10]. In 

the pathogenesis of ITP, one of the factors is the lysis 

of platelets which were mediated by the Tc cells. The 

loss in peripheral tolerance in ITP occurred due to  

cytokine imbalance and autoreactive  B and T cells[10]. 

   Despite extensive research the controversy is still 

there about the clinical association of T-cell count in 

ITP patients. Therefore, the current study was done to 

assess any possible association of absolute counts of 

Th, Tc cells and their ratio in newly 

diagnosed/persistent ITP and chronic/refractory ITP 

patients and whether these findings could be included 

in predicting chronicity in  ITP . 

Methods 

The present case control (1:1) study was approved by 

the Research ethics committee of the NIBD in 

accordance with the declaration of Helsinki (NIBD/RD-

/152-33-2013). A total of 111 patients with ITP 

including (64 females and 47 males) as test group and 

111 healthy individuals of either sex was included in 

control group during the period of January 2015 to July 

2017. Inclusion of all healthy participants was 

voluntary while patients in this study were selected in 

accordance with the American Society of Hematology 

(ASH) criteria for ITP[11]. The patients were 

categorized   into two groups: i) ND-ITP/P-ITP patients 

with platelets count <100 x 109/L presented with 

sudden onset of bleeding and/or bruising and; ii) C-

ITP/R-ITP patients with platelets count <100 x 109/L for 

more than 12 months post standard 

immunosuppressive/ steroid treatment. Severe ITP was 

defined as presentation with significant bleeding 

requiring increase in drug dose, and refractory ITP; was 

persistence of severe ITP even after splenectomy. In 

order to study any association of Th:Tc ratio with 

disease severity and age the C-ITP/R-ITP group was 

further divided into six groups: a) Chronic non-severe 

ITP patients ≤16 years ; b) Chronic severe ITP patients 

≤ 16 years ; c) Refractory ITP patients ≤16 years d) 

Chronic non-severe ITP patients >16 years ; e) Chronic 

severe ITP patients >16 years  and f) Refractory ITP  

>16 years  respectively. Moreover, all participants in 

the control group were healthy. 

   The information regarding  demographic, laboratory 

findings and outcomes such as ITP diagnosis, age at 

diagnosis, gender, bleeding type, treatments and blood 

counts etc. were collected from the patients. Peripheral 

blood sample (10mL each), was collected from all the 

subjects and distributed in different anticoagulants 

tubes including EDTA, citrate and without 

anticoagulant. Blood kept in EDTA anticoagulant tube 

was then analyzed for complete blood picture (CBC) 

with cell lineage specific extended parameters using 

Sysmex XN-1000(Sysmex Corporation, Kobe, 

Japan).Other blood samples were centrifuged 

immediately, and their sera/plasma was separated and 

stored at −80°C until use. Viral profile i.e. Anti-HCV, 

HBsAg, Anti-HIV I/II screening was performed using 

chemiluminescence technique (Abbot Architect). 

Active viral infection was further confirmed by PCR. 

The ratio of Th: Tc was analyzed by BD Tri-test CD4 

FITC/ CD8 PE/ CD3 PerCP (Cat #: 340298) antibody 

cocktail using BD FACS Calibur flow cytometer (BD 

Biosciences, New Jersey, USA). The acquired data was   

analyzed by Multiset version 3.0.2. The normal Th:Tc 

ratio ranged from 0.9- 6.   

Statistical Analysis: 

The data obtained was analyzed by using SPSS version 

19 (SPSS Inc., Chicago, IL, USA). The mean with 

standard deviation was done for quantitative variables. 

A p value  of < 0.05 was  indicate as significant 

statistical difference. The calculation and comparison 

of  mean  in patients and control group was evaluated 

by Fisher exact test. Pearson’s regression was applied 

to find the  strength of correlation between Th:Tc ratio 

in different groups. 

Results 

The patients of ITP  were categorized into two groups 

i.e., ND-ITP/P-ITP (n=63) and C-ITP/R-ITP (n=48).Out 
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of 111 ITP patients, 101 received treatments as 10 were 

refractory ITP. The median age of the ITP patient was 

23±17.1 years as compared to controls 29±8.5years. 

Thirty-eight (34.2%) received oral prednisolone 

followed by Methylprednisolone (IV) 23(20.7%), Imuran 

30(27%), IVIg and Revolade 4(3.6%), and 

dexamethasone 2(1.8%). The median age of ND-ITP/P-

ITP, C-ITP/R-ITP was 20±17.21 and 21±18.06 years 

compared to control group which was 23±8.5years 

respectively. There were 42 children with age ≤16 

years; among these 17 had chronic ITP while 2 children 

progressed to refractory ITP. A high proportion (n=56, 

54.95%) of patients’ population was female (Table 1). 

The most frequent symptoms found in patients were 

bruises (n=52, 46.8%) followed by petechiae 

(n=30,27.02%) and bleeding from different body sites 

(n=17;15.31%). Two out of 111 patients presented with 

active HCV infection with anti-HCV antibodies and 

viremia confirmed by PCR. None of the patients was 

found positive for HBV or HIV. 

Significantly lower counts of platelets and elevated   

reticulated/immature platelet fraction (IPF) were 

observed in patients of ITP (p = <0.001; Table-1). The 

Th:Tc ratio was also significantly lower(0.86±0.466) in 

ND-ITP/P-ITP & C-ITP/R-ITP groups as compared to  

controls (p = <0.001;  Table 2).  

   The correlation of Th:Tc ratio and high absolute Tc 

count was strongly negative in ND-ITP/P-ITP (r=-0.80) 

and chronic/refractory ITP (r=-0.90) as compared to 

healthy control group where only a weak negative 

correlation was observed. An interestingly high double 

positivity of CD4+and CD8+ T cells (DP-T cells) count 

was recorded in ND-ITP/P-ITP patients compared to 

controls (Table-2). 

   Altogether there were 19 children ≤16 years and 29 

patients >16 years of age with chronic/refractory ITP 

enrolled in this study. In order to analyze the possible 

association of Th:Tc ratio with disease severity and 

chronicity;  patients with non-severe C-ITP, severe C-

ITP/R-ITP were grouped separately. A significantly low 

Th: Tc ratio was found in  ≤16 years of age children 

with C-ITP/R-ITP (Figure:1). An insignificant 

difference (p= 0.89) between children with non-severe 

chronic (0.84±0.42), severe chronic (0.82±0.49) and 

refractory ITP (0.85±0.51) respectively. The flow 

cytometric presentation of T cell subset has been 

shown in (Figure 2). 

   Most of the refractory ITP patients (11/13) were 

adults (21-55years) with a predominantly high number 

of females (9/11). The average Th:Tc ratio for refractory 

ITP group was 1.03±0.42 altogether. Again, it was 

observed that the children ≤16 years with refractory ITP 

had a comparatively lower Th:Tc ratio 0.85±0.51 than 

patients >16 years (1.22±.52). According to platelet 

counts,53(47.7%) ITP patients  were in active phase, 

17(15.3%) partial remission, 11(9.9%) complete 

remission and 10(9.0%) patients were unresponsive to 

all given treatment. The T H/S ratio was low in active 

phase of disease with median of  0.99(1.40) indicating 

active patients were more prone to the involved in 

severity of ITP as compared with remission and non-

responders’ groups. (Table 3) 

 
Figure 1: Correlation of Th:Tc ratio & absolute Tc count in (a) 

ND-ITP/P-ITP; (b) C-ITP/R-ITP & (c)  controls. Strong negative 

correlation was observed in ND-ITP/P-ITP (r=-0.8) and C-ITP/R-

ITP (r=-0.9)  groups while the healthy control group exhibited 

weak negative correlation (r=-0.09) based on Pearson regression 

analysis. 

 
Figure 2:  Th: Tc ratio in patients suffering from chronic ITP. 

Based on age and disease severity the chronic ITP group was 

further divided into six groups. Highest ratio levels of Th:Tc in 

Chronic non-severe ITP patients >16 years of age was (1.32) 

followed by patients of Chronic severe ITP  > 16 years of age 

(1.24) and Refractory ITP patients >16 years of age (1.22) 

respectively. 
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Discussion 

ITP is not a gender dependent autoimmune disease but 

in our study most (63%) of the enrolled confirmed ITP 

patients were females, which is similar to previous 

observations [2,12-13]. It was observed that patients 

were presented with typical symptoms of ITP such as 

bruises, petechiae and bleeding from different sites; 

and reticulated or immature platelets fractions (IPF) 

were high which was in line with previous studies [14-

16]. 

   In ITP the immune tolerance is generally breached 

leading to overall immune dysregulation. It may 

involve anti-platelets antibody mediated destruction of  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

platelets as well as Tc (CD8+) cells mediated platelets 

destruction in response to anti-platelets antibody 

dissolution. Tc cells are also capable of initiating 

antibody independent destruction of autologous 

platelets in ITP through cytolysis [17]. The Tc cause 

suppression of megakaryopoiesis resulting in decreased 

platelets production by stopping the apoptosis of bone 

marrow megakaryocytes in vitro study [18]. Thus, the 

cellular dysfunction leading to ITP may include 

abnormal functioning of Th, Tc and CD4+ regulatory 

cells [19-21]. In our study a significantly low Th:Tc 

ratio was observed in newly diagnosed/persistent ITP 

Variables ND-ITP/P-ITP C-ITP/R-ITP ITP Healthy Controls F TEST P VALUE POST HOC TEST 

Number of individuals(n) n=63 n=48 n=111 - - - 

Median Age(years) 20±17.1 21±18.3 23±8.5 26.67 <0.001 p1= ** 

p2= ** 

p3=*  

Male 22(19.8%) 19(17.11%) 41(36.9%) - - - 

Female 42(37.83%) 28(25.22%) 70(76.2%) - - - 

Hb(g/dl) 11.4±2.2 11.4±2.5 14.4±1.14 64.7 <0.001 p1=* 

p2=** 

p3=** 

Platelets(x109/l) 32.9±35.1 39.2±39.2 278±58.9 610 <0.001 p1=  * 

p2= ** 

p3= ** 

TLC(109/l) 11.7±5.9 10.9±6.4 7.6±1.65 18.3 <0.001 p1= * 

p2= ** 

p3= ** 

Neutrophils(x109/l) 7.5±5.8 7.4±6.1 4.2±1.0 14.4 <0.001 p1= * 

p2= ** 

p3= ** 

Lymphocytes(x109/l) 4.3±9.1 2.5±1.6 3.0±4.3 1.42 >0.05 p1= * 

p2=* 

p3=* 

IRF(%) 12.9±8.6 13.3±10.4 7.9±3.45 13.6 <0.001 p1= * 

p2= ** 

p3= ** 

IPF(%) 24.7±15.9 17.6±10.7 3.2±1.30 93.1 <0.001 p1= ** 

p2= ** 

p3= ** 

P 1: Difference between ND-ITP /P- ITP and Chronic ITP;  P 2:Difference between ND-ITP/P-ITP and Control P 3:Comparison between C-

ITP and Control group; Hb=hemoglobin; TLC=total leucocytes counts; IRF=Immature retic fraction; IPF=Immature platelet fraction, 

*p=>0.05, **p=<0.05 

Table 1: Demographic and hematological characteristics of the studied groups 

T cells subset parameter ND-ITP/P-ITP C-ITP/R-ITP Healthy Controls F TEST P VALUE POST HOC TEST 

CD3+CD4+Abs Cnt 909±656 821±530 867±255 2.3 >0.05 p1 =* 

p2  =* 

p3  =* 

CD3+CD8+Abs Cnt 1031±840 778±650 681±313 3.645 <0.05 p1  =* 

p2 =** 

P3 =* 

CD3+CD4+CD8+ABS CNT 58±206 28.8±23.4 19.9±10.6 2.9 >0.05 p1 =* 

p2  =** 

p3  =** 

Th: Tc RATIO 0.86±0.466 1.045±0.788 1.73±0.46 22.96 <0.001 p1 =** 

p2 =** 

p3 =** 

 P 1: Difference between ND-ITP /P- ITP and Chronic ITP;  P 2:Difference between ND-ITP/P-ITP and Controls P 3:Comparison between C-

ITP and Control group .CD: Cluster of differentiation; H/S: Helper/suppressor cells; ABS CNT: Absolute counts,*p= >0.05, **p=<0.05 

Table 2: Comparison of Lymphocytes, T cell imbalance among studied groups 

ITP phases  N (%) Platelet count M(IQR) Th:Tc ratio M(IQR) 

Active phase 53(47.7) 16(35) 0.99(0.32) 

Partial remission 17(15.3%) 108(22) 1.40(1.40) 

Complete remission 11(9.9) 26(10) 1.19(0.91) 

Non responders 10(9) 43.5(41.5) 1.0(0.4) 

N (%):Number of patients(percentage),M(IQR):Median(Interquartile ranges) 

Table 3:Th:Tc ratio according to phases of ITP patients according to platelet counts.   
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group suggesting that Th count was lower (909±656 /µl) 

as compared to Tc count (Table 2) which is  supported 

by a previous study of Zhao et al., where CD4+/CD8+  

ratio was  significantly reduced  in both ITP group 

(1.29±0.61;p <0.01), elderly group (1.32±0.62; p<0.05) 

in comparison to controls (1.56±0.29) [22]. Zahran and 

Elsayh also reported an apparently increased Tc% 

(26.21±0.89) in newly diagnosed acute ITP patients 

than in controls (22.95±0.83; 25) [23]. A small 

proportion i.e. 2-3% of peripheral blood of healthy 

individuals is CD4+CD8+DP T cells with occasional rise 

of up to 10% [24]. A diagnostically significant increased 

DP T cells count have been reported in autoimmune 

disorders like Kawasaki disease, multiple sclerosis, 

myasthenia gravis and ITP etc [25-28]. During the 

present study a twofold increased count was found in 

ND-ITP/P-ITP as compared to HC (Table 2). An 

insignificantly high DP T cell count (p=<0.05) was also 

observed in C-ITP/R-ITP confirming imbalance of T cell 

subpopulation in ITP. 

   In adults the average Th:Tc ratio for the 

chronic/refractory ITP group was high (1.32±0.52) 

indicating that it might have no correlation with the 

persistence of ITP in this group. A new and interesting 

finding of this study is that in children; with 

chronic/refractory ITP (n=19); aged ≤ 16 the average 

Th:Tc ratio was skewed towards a higher proportion of 

Tc (ratio 0.84±0.34). This suggests that the low Th:Tc 

ratio may be linked to chronicity/persistence of ITP in 

these children but not with the severity of disease. 

Since no apparent difference in Th:Tc ratio was found 

among the children with non-severe, severe and 

refractory ITP (Figure 2). This is in contrary to a 

previous study on 15 chronic ITP children where Th:Tc 

ratio was 1.17±0.52 and thus did not seem to had any 

association with the chronicity of ITP in children [29]. 

Elevated IPF and decreased platelet counts were 

observed in most ITP patients with clinically significant 

T cells imbalance. An age dependent T-cell imbalance 

i.e. increased Tc count in chronic/refractory ITP 

children (≤ 16 years) was observed compared to 

chronic/refractory ITP adults. Hence it can be 

concluded that elevation in levels of Tc in ITP may be 

influenced by patient’s age and thus a possible cause of 

chronicity in younger patients. This study is based on 

minimum individuals of participating children; 

therefore further studies are needed with larger sample 

size and additional parameters such as different 

lymphocyte subsets (Th1/Th2; Tc1/Tc2, T regs, natural 

killer cells etc.) to gain deeper insight. 
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