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ABSTRACT 

 

Background: GPVI is the predominant platelet receptor for collagen that is essential for 

platelet adhesion and aggregation. Eltrombopag has been reported as an effective treatment for 

thrombocytopenia in chronic immune thrombocytopenia (ITP), yet its effect on platelet 

function in are not fully characterized.  

Aim: This prospective trial aimed to investigate the efficacy and safety of Eltrombopag therapy 

in pediatric patients with persistent and chronic ITP and its effect on platelet adhesion through 

assessment of glycoprotein VI (GPVI) receptor expression and soluble GPVI levels.  

Methods: Persistent or chronic ITP patients aged 1-18 years were screened, 36 were enrolled 

and divided equally into 2 groups either to receive eltrombopag therapy or the standard of care. 

All patients were followed-up for 12 months with assessment of bleeding score &complete 

blood count (CBC). Evaluation of the quality of life, bone marrow reticulin stain, GPVI 

expression using flow cytometry and measurement of the soluble form of GPVI by enzyme 

linked immunosorbent assay (ELISA) at baseline and at 6 months were performed. 

Results: Among all the studied patients, there were significant negative correlations between 

bleeding score and each of GPVI expression by flowcytometry and soluble GPVI levels and a 

positive correlation between platelet count and soluble GPVI levels. ITP patients who were on 

eltrombopag had significantly lower bleeding score after 6 months of therapy while the quality 

of life has significantly improved. Platelet count was significantly increased throughout the 

study. Moreover, GPVI expression by flowcytometry and soluble GPVI level were 

significantly increased after therapy. Similar results were found when compared with those not 

on eltrombopag. The number patients who lost complete response (CR) or response (R) was 

significantly lower among eltrombopag group than those without. Further follow-up of ITP 

patients who were on eltrombopag till 12 months after therapy showed that they were able to 

maintain a good quality of life and low bleeding score throughout the period.  

Conclusions: Our data suggest that Eltrombopag through its role in up-regulation of 

glycoprotein VI (GPVI) receptor expression and increase soluble GPVI levels, might have an 

effect on the platelet functions therefore reduce the bleeding manifestations, decrease the 

bleeding score and improve the quality of life of chronic and persistent ITP children 

independent of it effect on platelets count. 

Keywords: Platelet Collagen Receptor Glycoprotein VI; Immune Thrombocytopenia 

 

 



List of Contents 

Title       Page No.  

 

List of Tables ............................................................................................ i 

List of Figures ........................................................................................ iv 

List of Abbreviations ........................................................................... vii 

Abstract .................................................................................................... 1 

Introduction ............................................................................................. 1 

Aim of the Work ...................................................................................... 3 

Review of Literature  

Immune Thrombocytopenia ..................................................... 4 

Thrombopoietin Receptor Agonists ...................................... 27 

Patients and Methods .......................................................................... 43 

Results .................................................................................................... 55 

Discussion .............................................................................................. 89 

Summary ................................................................................................ 96 

Conclusion ........................................................................................... 102 

Recommendations ............................................................................. 103 

References ........................................................................................... 104 

Arabic Summary  
 



 

 i 

List of Tables 

Table No.       Title     Page No.  

Table (1):  Bleeding scores............................................................ 16 

Table (2): The immune thrombocytopenic purpura 

bleeding score assessment ........................................ 18 

Table (3): Difference between thrombopoietin 

receptor agonists ......................................................... 30 

Table (4):  Side effects of thrombopiotien agonist ................... 36 

Table (5):  Descriptive demographic and clinical 

data of all the studied patients with ITP 

at baseline .................................................................... 55 

Table (6): Descriptive disease characteristics of all 

the studied patients with ITP at 

baseline ......................................................................... 56 

Table (7): Laboratory data of all the studied 

patients with ITP at sampling ................................ 57 

Table (8): Comparison between ITP patients with 

and without eltrombopag therapy as 

regards baseline demographic and 

clinical data.................................................................. 58 

Table (9): Comparison between ITP patients with 

and without eltrombopag therapy as 

regards baseline disease characteristics ............... 59 

Table (10): Comparison between ITP patients on 

eltrombopag therapy and those not as 

regards baseline laboratory data ............................ 60 

Table (11): Comparison between ITP patients on 

eltrombopag therapy and those not as 

regards therapy before the start of study ............. 61 

Table (12): Comparison of disease characteristics in 

ITP patients who received eltrombopag 

therapy at baseline, 3 months and 6 

months after therapy ................................................. 62 



 

 ii 

List of Tables (Cont…) 

Table No.       Title   Page No.  

Table (13):  Comparison of laboratory data in ITP 

patients who received eltrombopag 

therapy at baseline, 3 months and 6 

months after therapy ................................................. 65 

Table (14): Comparison of disease characteristics 

among ITP patients without 

eltrombopag therapy at baseline, 3 

months and 6 months after therapy ...................... 68 

Table (15): Comparison of laboratory data in ITP 

patients not on eltrombopag therapy at 

baseline, 3 months and 6 months after 

therapy .......................................................................... 69 

Table (16): Comparison between ITP patients with 

and without eltrombopag therapy at 6 

months as regards disease 

characteristics and outcome ..................................... 70 

Table (17): Comparison between ITP patients on 

eltrombopag therapy and those not at 6 

months as regards laboratory data ........................ 73 

Table (18): Comparison of clinical and laboratory 

data in ITP patients who received 

eltrombopag therapy at 6 months, 9 

months and 12 months after therapy .................... 74 

Table (19): Comparison of clinical and laboratory 

data in ITP patients who achieved 

complete response after eltrombopag 

therapy at 6 months, 9 months and 12 

months after therapy ................................................. 76 

Table (20): Comparison in ITP patients who 

received Eltrombopag with no response 

(NR) at baseline and at 6 months as 

regards disease characteristics and 

laboratory data ............................................................ 78 



 

 iii 

List of Tables (Cont…) 

Table No.       Title   Page No.  

Table (21): GPVI flow cytometry and soluble GPVI 

in relation to some disease 

characteristics and BM reticulin stain 

grading among all the studied ITP 

patients at baseline .................................................... 79 

Table (22): Correlation between GPVI flow 

cytometry (Normalized median) and the 

studied variables among all the studied 

ITP patients at baseline ............................................ 80 

Table (23): Correlation between soluble GPVI and 

the studied variables among all the 

studied ITP patients at baseline ............................. 82 

Table (24):  Multivariate linear regression analysis 

for factors associated with soluble GPVI 

at baseline .................................................................... 86 

Table (25): Percentage of patients on eltrombopag 

achieving increasing expression of 

glycoprotein VI collagen receptor by 

flowcytometry and increased soluble 

GPVI ...................................................................... 87 

Table (26):  Comparison between patients on 

eltrombopag and those not as regards 

the percentage of patients who achieved 

increased expression of GPVI collagen 

receptor by flowcytometry and patients 

who had increased Soluble GPVI at 6 

months of therapy ...................................................... 87 

 

 



 

 iv 

List of Figures  

Fig. No.       Title   Page No.  
 

Figure (1):  Cellular pathogenic mechanisms in 

immune thrombocytopenia (ITP) ........................ 12 

Figure (2):  Therapeutic mechanisms of current ITP 

treatments ............................................................... 26 

Figure (3):  Mechanism of activation of c-Mpl by 

TPO............................................................................ 28 

Figure (4):  Activation of the TPO receptor by TPO 

or TPO receptor agonists ...................................... 31 

Figure (5):  Bleeding score among ITP patients who 

received eltrombopag therapy at 

baseline, 3 months and 6 months after 

therapy. .................................................................... 63 

Figure (6):  Quality of life among ITP patients who 

received eltrombopag therapy at 

baseline and 6 months after therapy. ................ 63 

Figure (7):  The type of bleeding among ITP patients 

who received eltrombopag therapy at 

baseline, 3 months and 6 months after 

therapy. .................................................................... 64 

Figure (8):  Platelets count among ITP patients who 

received eltrombopag therapy at 

baseline, 3 months and 6 months after 

therapy. .................................................................... 66 

Figure (9):  Soluble GPVI levels among ITP patients 

who received eltrombopag therapy at 

baseline and 6 months after therapy. ................ 67 

Figure (10):  GPVI expression by flow cytometry 

among ITP patients who received 

eltrombopag therapy at baseline and 6 

months after therapy. ........................................... 67 

Figure (11):  Bleeding score in ITP patients on 

eltrombopag therapy and those not at 6 

months. ..................................................................... 71 



 

 v 

List of Figures (Cont…)  

Fig. No.       Title    Page No.  

Figure (12):  Quality of life in ITP patients on 

eltrombopag therapy and those not at 6 

months. ..................................................................... 71 

Figure (13):  Type of bleeding in ITP patients on 

eltrombopag therapy and those not at 6 

months. ..................................................................... 72 

Figure (14):  Relapse (loss of complete response or 

response) in ITP patients on 

eltrombopag therapy and those not at 6 

months. ..................................................................... 72 

Figure (15):  Platelets count among ITP patients who 

received eltrombopag therapy 

throughout the study period. ............................... 75 

Figure (16):  Platelets count among ITP patients who 

achieved CR after eltrombopag therapy 

at 6 months, 9 months and 12 months 

after therapy. .......................................................... 77 

Figure (17): Significant negative correlation between 

GPVI expression by flowcytometry and 

bleeding score among all the studied ITP 

patients at baseline. .............................................. 81 

Figure (18): Significant negative correlation between 

soluble GPVI levels and bleeding score 

among all the studied ITP patients at 

baseline. .................................................................... 83 

Figure (19):  Significant positive correlation between 

soluble GPVI levels and platelets count 

among all the studied ITP patients at 

baseline. .................................................................... 83 

Figure (20): Significant negative correlation between 

soluble GPVI levels and WBCs count 

among all the studied ITP patients at 

baseline. .................................................................... 84 



 

 vi 

List of Figures (Cont…)  

Fig. No.       Title    Page No.  

Figure (21): Significant negative correlation between 

soluble GPVI levels and absolute 

lymphocyte count among all the studied 

ITP patients at baseline. ...................................... 84 

Figure (22):  Significant positive correlation between 

soluble GPVI levels and GPVI 

expression by flow cytmetry among all 

the studied ITP patients at baseline. ................ 85 

 
 

 

 

 

 

 

 

 

 



 

 vii 

List of Abbreviations  
Abb.    Full term  
 

ADCC  ................. Antibody-dependent cellular cytotoxicity  

ADP  ................... Adenosine diphosphate  

ALPS  ................. Autoimmune lymphoproliferative syndrome  

ANCA  ................. Antineutrophil cytoplasmic antibodies  

ANCOVA  ........... Analysis of covariance  

CBC  ................... Complete blood count  

CONSORT .......... Consolidated Standards of Reporting Trials  

CR  ...................... Complete response 

CRH-2 ................. Cytokine receptor homology domain  

CTCAE  .............. Common Terminology Criteria for Adverse 

Events  

CVID  .................. Common variable immune deficiency  

ELISA  ................ Enzyme linked immunosorbent assay  

FcR...................... Fc receptor  

FITC  .................. Fluorescein isothiocyanate  

GP  ...................... Glycoprotein  

GPVI  .................. Glycoprotein VI  

IBLS  .................. ITP Bleeding Scale  

IBLS  .................. ITP Bleeding Scale  

Ig  ........................ Immunoglobulin  

ITP  ..................... Immune Thrombocytopenia  

MFI  .................... Median fluorescence intensity  

MKs .................... Megakaryocytes 

MSC  ................... Mesenchymal stem cells  



 

 viii 

List of Abbreviations (Cont…)  

Abb.    Full term  

 

OPSIs  ................. Overwhelming post-splenectomy infections”  

PE  ...................... Phycoerythrin  

PE  ...................... Physical examination  

PETIT2  .............. Pediatric Patients with Thrombocytopenia 

from Idiopathic Thrombocytopenic Purpura  

sGPVI  ................ Soluble GPVI  

SLE  .................... Systemic lupus erythematosus  

SoC  .................... Standard of Care  

TPO .................... Thrombopoietin  

TPO-R  ................ TPO receptor  

TPO-RA  ............. Thrombopoietin receptor agonist  

TRAs  .................. TPO receptor agonists  

Treg  .................... T-regulatory  

WHO  .................. World Health Organization  

  
 

 



 

 1 

ABSTRACT 

 

Background: GPVI is the predominant platelet receptor for collagen that is 

essential for platelet adhesion and aggregation. Eltrombopag has been reported as 

an effective treatment for thrombocytopenia in chronic immune thrombocytopenia 

(ITP), yet its effect on platelet function in are not fully characterized.  

Aim: This prospective trial aimed to investigate the efficacy and safety of 

Eltrombopag therapy in pediatric patients with persistent and chronic ITP and its 

effect on platelet adhesion through assessment of glycoprotein VI (GPVI) receptor 

expression and soluble GPVI levels.  

Methods: Persistent or chronic ITP patients aged 1-18 years were screened, 36 

were enrolled and divided equally into 2 groups either to receive eltrombopag 

therapy or the standard of care. All patients were followed-up for 12 months with 

assessment of bleeding score &complete blood count (CBC). Evaluation of the 

quality of life, bone marrow reticulin stain, GPVI expression using flow cytometry 

and measurement of the soluble form of GPVI by enzyme linked immunosorbent 

assay (ELISA) at baseline and at 6 months were performed. 

Results: Among all the studied patients, there were significant negative correlations 

between bleeding score and each of GPVI expression by flowcytometry and soluble 

GPVI levels and a positive correlation between platelet count and soluble GPVI 

levels. ITP patients who were on eltrombopag had significantly lower bleeding 

score after 6 months of therapy while the quality of life has significantly improved. 

Platelet count was significantly increased throughout the study. Moreover, GPVI 

expression by flowcytometry and soluble GPVI level were significantly increased 

after therapy. Similar results were found when compared with those not on 

eltrombopag. The number patients who lost complete response (CR) or response 

(R) was significantly lower among eltrombopag group than those without. Further 

follow-up of ITP patients who were on eltrombopag till 12 months after therapy 

showed that they were able to maintain a good quality of life and low bleeding 

score throughout the period.  

Conclusions: Our data suggest that Eltrombopag through its role in up-regulation 

of glycoprotein VI (GPVI) receptor expression and increase soluble GPVI levels, 

might have an effect on the platelet functions therefore reduce the bleeding 

manifestations, decrease the bleeding score and improve the quality of life of 

chronic and persistent ITP children independent of it effect on platelets count. 



Introduction  

 1 

INTRODUCTION 

ovel thrombopoiesis-stimulating agents have been 

developed increasing platelet production and thereby 

correcting the thrombocytopenia in ITP patients (Cines et al., 

2002). These compounds called TPO receptor agonists (TRAs) 

show no structural resemblance to Thrombopoietin (TPO) but 

still bind and activate the TPO receptor (TPO-R) (Meletis et al., 

2010). 

Patients with ITP often have few bleeding symptoms 

despite very low platelet counts, suggesting that platelets are 

highly functional (Karpatkin, 1969; Panzer et al., 2007). 

Although TPO stimulation in vitro does not directly activate 

platelets, it potentiates platelet reactivity to several agonists, 

including adenosine diphosphate (ADP), thrombin, and 

collagen (Harker, 1998). However, the effect of eltrombopag 

on platelet function in vivo in thrombocytopenic patients is still 

debatable and requires extended studies because of its potential 

for thrombosis with normal platelet counts. The hyposthesis of 

its effect on platelet activation is suggested through either direct 

stimulation of platelet TPO receptors rendering them more 

susceptible to lower concentrations of agonists or indirectly by 

the influx of new potentially more reactive platelets (Psaila et 

al., 2012). 

Glycoprotein PIbα of the GPIb-IX-V complex and GPVI 

are of particular interest because these receptors are essentially 

N 


