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Abstract 

Background and objectives: Management of children with chronic immune 

thrombocytopenia (ITP) depends on bleeding severity and health-related quality 

of life (HRQoL) issues. In this multicenter cross-sectional study we aimed to 

relate clinical, HRQoL, laboratory data and FcγR polymorphisms to bleeding 

tendency, and where possible to treatment response.  

Patients and methods: Children aged 1-17 years with platelet counts below 

100x109/L for more than 12 months were included. Patients’ history and clinical 

data were collected during a one-time outpatient visit, and HRQoL assessments 

and laboratory studies were performed. 

Results: Forty patients were included with a median age of 10 years (range 1-17 

years). Median duration of ITP was 54 months. Two out of 26 patients were 

refractory to intravenous immunoglobulin (IVIg), five out of 23 patients were 

refractory to steroids. Thirteen patients were identified as having a severe 

bleeding tendency. FcγR polymorphisms nor copy number variation were 

different from healthy controls and were not associated with bleeding severity. 

The HRQoL of children with chronic ITP was higher than reported by children 

with other chronic health conditions and was not related to bleeding tendency. 

The parents of children with chronic ITP however, reported a lower HRQoL, 

especially in case of a higher bleeding tendency of their child.   

Conclusion: In this small group of children with chronic ITP, we did not 

identify laboratory parameters that predicted the bleeding tendency in these 

patients. HRQoL in children with chronic ITP is not decreased compared to 

controls, in contrast to that reported by their parents.. 
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Introduction 

Immune thrombocytopenia (ITP) is an autoimmune disorder characterized by 

isolated thrombocytopenia (peripheral blood platelet count <100*109/L) in the 

absence of other disorders associated with thrombocytopenia.1 Only 25-30% of 

children with ITP will develop chronic disease, currently defined as 

thrombocytopenia < 100x109/L lasting for more than 12 months.2;3 

The management of children with chronic ITP is essentially the same as in 

children with newly diagnosed ITP and primarily consists of ‘watchful waiting’. 

Treatment is indicated based on the severity of bleeding tendency and the 

degree of activity restriction of the child, irrespective of platelet counts.4;5 

Generally a bleeding tendency >grade 3 on the modified scale of Buchanan,6;7 is 

treated.  First-line treatment consists of corticosteroids, immunoglobulin or 

intravenous immunoglobulin (IVIg) and anti-RhD immunoglobulin, although 

the latter is not administered for this purpose in the Netherlands. In refractory 

patients, high-dose methylprednisolone, dexamethasone, immunosuppressive 

agents, rituximab and splenectomy are second- and third-line options.  In the 

near future trombopoietin receptor agonists probably can be added to these 

options.4;5 In children, chronic ITP is a heterogeneous disease. Some children 

have a mild bleeding tendency and only need medical treatment to raise platelet 

counts temporarily in case of surgery or after injuries. Other patients suffer from 

more severe bleeding and require maintenance therapy or therapy aimed at 

curing the disease to minimize bleeding complications. The risk of severe 

hemorrhage in children with chronic ITP is related to the duration of marked 

thrombocytopenia and is highly variable, but major hemorrhage, even in case of 

prolonged thrombocytopenia is rare.2 Bleeding severity, course of disease as 

well as activity restriction may negatively influence HRQoL.8;9  

In chronic ITP, the efficacy of treatment is variable and till now, no parameters 

are available to predict treatment response. Therefore, in the Netherlands, some 

pediatric hematologists advocate a short trial of corticosteroids or IVIg to find 

out which treatment will work if platelet counts need to be increased in case 

surgery or bleeding.   

 The pathogenesis of ITP is regarded to be heterogeneous and not completely 

understood. Autoantibodies of the IgG class directed at platelet glycoproteins 

are, at least in part, responsible for accelerated platelet destruction through Fc 

gamma receptor (FcγR) bearing cells.10-12 Various classes of FcγR exist, which can 
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be discriminated by their affinity for respectively monomeric IgG (high-affinity 

FcγRIa) versus complexed IgG (low to medium-affinity FcγRII and FcγRIII) and 

by their functional activity in terms of activation or inhibition of cellular 

responses. They have a variety of functions depending on the type of effector 

cell, such as phagocytosis, antibody dependent cell mediated cytotoxicity 

(ADCC) and regulation of antibody production. All, except FcγRIIb, are 

activating receptors.13 Today, many single nucleotide polymorphisms (SNP) and 

copy number variations (CNV) are known affecting the medium-affinity FcγR 

expression levels and affinity for IgG.14-19 Several SNP variations are associated 

with ITP, although findings are contradicting.20-25 Recently, we showed that  

FCGR2C*C-ORF , resulting in expression of an extra activating FcγR,18 and 

FCGR2B promotor haplotype 2B.4, leading to 1.5fold expression of  FcγRIIb,19 

were associated with newly diagnosed pediatric ITP.(Laarhoven et al., 

unpublished data)20 FCGR3A*V158 , on the contrary, previously often associated 

with ITP,21-23;25 is concomitant to FCGR2C*C-ORF by a high linkage 

disequilibrium (LD).26 Furthermore, we recently demonstrated in 138 patients 

with newly diagnosed ITP, that  patients homozygous for the FCGR2B*T232 

genotype, which is associated with declined FcγRIIb function, were 

unresponsive to IVIg treatment. Patients homozygous for FCGR2B*I232 in 

combination with promotor haplotype 2B.4 recovered more quickly, either 

spontaneously or with IVIg treatment. (Laarhoven et al., unpublished data)20 

In this multicenter cross-sectional study we have tried to relate clinical, HRQoL, 

and standard laboratory test data to therapy response and bleeding tendency. In 

addition, genetic data on FcγR polymorphisms and CNV were determined to 

investigate whether there is a difference between chronic pediatric ITP patients 

and healthy controls and whether FcγR polymorphisms are related to bleeding 

tendency. Data were obtained as part of the CIN-KID study (Chronic ITP in the 

Netherlands in KIDs), a study designed to assess platelet function in relation to 

bleeding phenotype. Results of the platelet function part of the CIN-KID study 

have been published elsewhere.27 

 

Methods 

Patients 

Children aged 1-17 years with chronic ITP were included in this multicenter 

cross-sectional observational study. Chronic ITP was defined as persistence of 
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thrombocytopenia with a platelet count of less than 100*109/L for more than 12 

months. Patients with recurrent ITP, with platelet counts varying between almost 

< 20*109/L to normal were included as well. 

In the Netherlands, all children with chronic ITP regularly visit a pediatric 

hematologist. Patients were invited by their own pediatric hematologist to 

participate in the study and received a letter with study information. 

Participating patients were invited to a one-time visit to the outpatient clinic 

with one of the researchers. During this visit patients’ history, including 

bleeding tendency and response to treatment, were gathered and HRQoL 

assesments as well as, laboratory studies were performed.  Parents and patients 

>12 years old gave written informed consent. The study was approved by the 

Institutional Review Board of the University Medical Center Utrecht and 

performed in accordance with the Declaration of Helsinki. 

Bleeding severity 

Patients were classified as having either a mild (adapted Buchanan bleeding 

score 0-3)6;7 or a moderate to severe bleeding tendency (adapted Buchanan 

bleeding score 4-5). 6;7 Patients were scored based on their worst bleeding score 

ever during the disease. All bleeding problems were taken into account, 

irrespective of platelet count. 

Response to treatment  

Response to treatment was defined according to response criteria published by 

Rodeghiero et al.1 Complete response (CR): any platelet count of at least 

100*109/L and absence of bleeding. Response (R): any platelet count between 30 

and 100*109/L and at least doubling of the baseline count and absence of 

bleeding. No response (NR): any platelet count below 30*109/L or less than 

doubling of the baseline count or bleeding. Loss of CR or R: platelet count below 

100*109/L or bleeding (from CR) or below 30*109/L or less than 2-fold increase of 

baseline platelet count or bleeding (from R).  

Laboratory studies 

Laboratory studies were performed in 32 patients. Blood was drawn to 

investigate platelet count, mean platelet volume (MPV), thrombopoietin (TPO), 

and to test for the presence of autoantibodies with the indirect platelet 
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immunofluorescence test (PIFT)28 and the indirect monoclonal antibody 

immobilization of platelet antigens (MAIPA).29 We tested 30 patients for FcγR 

polymorphisms and copy number variation (CNV) using Multiplex ligation-

dependent probe amplification (MLPA). DNA from 199 healthy volunteers was 

available as a control. Only patients and controls from West-European 

background were analyzed in MLPA, as was indicated by short tandem repeat 

(STR) analysis. 

MLPA 

Genomic DNA was isolated from whole blood with a DNA extraction kit 

(QIAamp DNA blood mini kit, Qiagen Benelux, Venlo, The Netherlands). 

MLPA, specifically designed for genetic variations within the FCGR locus, was 

performed as described previously,15;120;8;25;30  according to the manufacturers’ 

instructions (MRC Holland, Amsterdam, The Netherlands). Data were analyzed 

with Genemarker, version 1.30. (Soft Genetics, State College, PA) and were 

assessed in relation to three reference samples representing all known allotypic 

variants with predetermined CNV.   

Quality of Life Assessments 

Patients aged 7 years and older and parents of patients aged 2-17 years were 

asked to complete the PedsQLTM Generic Core Scale questionnaire and the 

disease specific Kids’ ITP tool (KIT). The questionnaires were sent to the families 

by mail or email one to two weeks before the scheduled visit to the outpatient 

clinic. Data were entered in a database by one of the researchers. 

PedsQLTM 

The Quality of Life study described in this paper was carried out using the 

PedsQLTM, developed by Dr. James W. Varni.31-35 All parents completed the 

PedsQLTM proxy-report and children from the age of 7 were asked to complete 

the PedsQLTM self-report. For each questionnaire the Total Scale Score, Physical 

Health Summary Score and Psychosocial Health Summary Score were 

calculated according to the manual of the PedsQLTM. If more than 50% of the 

items in the scale were missing, the scale scores could not be computed. 

PedsQLTM were compared with Dutch norm data, published elsewhere.36 
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Kids’ ITP tool (KIT) 

The KIT is a disease-specific HRQoL measure for children with ITP, originally 

developed by Barnard and colleagues and further refined and validated by 

Klaassen and Blanchette and their colleagues.37-39 The KIT consists of three 

related measures: a child self-report (children aged 7-17 years old), a parent 

report of their child’s quality of life (parent proxy-report), and a parent self-

report.39 For this study, we used the Dutch version of the KIT that was 

developed in close collaboration with the Canadian group. 

Statistical analysis 

Student t-tests were performed to compare continuous variables. Dichotomous 

variables were compared using chi square tests and in case of small patient 

numbers Fisher exact tests. Since HRQoL scores were not normally distributed 

and patient numbers were small, Mann Whitney tests were performed to 

analyze differences in HRQoL scores between two groups. Statistical analyses 

were performed using SPSS 19.0.0.1 for Windows (SPSS Inc., Chicago, Illinois, 

U.S.A.). Data are shown as numbers with percentages (%) or means with 

standard deviation (SD) unless indicated otherwise. P-values ≤.05 were 

considered to be statistically significant. 

 

Results 

Baseline characteristics 

Patients were recruited in seven participating hospitals. Of 50 eligible patients, 

40 were enrolled in the study. After inclusion, thirteen patients were found to 

have a platelet count >100*109/L. To distinguish between recovered ITP and 

chronic ITP with variable platelet counts, we retrieved follow-up data of these 

patients. Three patients appeared to be in continuous remission. Baseline 

characteristics of the study population are shown for the 37 patients with 

chronic ITP in Table 1. No differences were seen between patients with mild 

versus severe bleeding type. 
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Table 1 Baseline characteristics 

  
Total group 

(n=37) 

Low bleeding 

tendency (n=26) 

High bleeding 

tendency (n=11) 
P-value 

Gender, male*  12 (32) 8 (31) 4 (36) .51 

Age at diagnosis, years† 3.0 (2.0-9.0) 3.5 (2.8-8.3) 3.0 (2.0-10.0) .83 

Age at inclusion, years† 10.0 (6.5-13.5) 9.5 (6.8-13.3) 11.0 (5.0-15.0) .86 

Time since diagnosis, years† 4.4 (2.0-7.6) 4.1 (1.9-7.5) 5.3 (2.8-7.8) .46 

Platelet count at inclusion, G/L†‡ 72 (37-133) 81 (54-119) 45 (14-154) .52 

MPV at inclusion, fL†§ 9.5 (8.8-12.3) 9.4 (8.6-11.6) 10.8 (9.4-14.8) .22 

Thrombopoietin, AU/mL†& 12.5 (8.8-18) 12.5 (8-18) 13.5 (9.3-18.3) .63 

Indirect PIFT, positive*& 3 (10) 2 (9) 1 (13) 1.00 

Indirect MAIPA, positive*^ 6 (19) 4 (17) 2 (22) 1.00 

MPV: mean platelet volume; NA: not applicable; VP: venipuncture 

* Data presented as number (percentage), p-value was calculated using Fisher's exact test  

† Data presented as median (interquartile range, IQR), p-value was calculated using Mann Whitney U test 

‡ Calculation of median platelet count is based on 34 patients (24 and 10 patients in the group with low and 

high bleeding tendency, respectively): in 3 patients no VP was performed. 

§ Calculation of median MPV is based on 25 patients (20 and 5 patients in the group with low and high 

bleeding tendency, respectively): in 3 patients no VP was performed, in 1 patient no MPV was measured (only 

finger prick), and for 8 patients no test to measure MPV was available at the hospital in case. 

& Calculations are based on 30 patients (22 and 8 patients in the group with low and high bleeding tendency, 

respectively): in 3 patients no VP was performed, in 1 patient only a finger prick for full blood count (not 

enough blood for further determination), and in 3 patients the test was not performed. 

^  Calculation is based on 32 patients (23 and 9 patients in the group with low and high bleeding tendency, 

respectively): in 3 patients no VP was performed, in 1 patient only a finger prick for full blood count (not 

enough blood for determination of TPO), and in 1 patient indirect MAIPA was not performed. 

Bleeding symptoms 

Eleven patients were scored to suffer from a high bleeding tendency. More than 

one episode of severe bleeding (grade 4 or 5 according to Buchanan) occurred in 

four patients (11%). Three of them, all with stable platelet counts of <40*109/L, 

presented several times at the emergency department with ongoing epistaxis 

and were admitted to hospital for medical intervention. In two of them, 

transient complete response was achieved after administration of IVIg. In one 

patient there was loss of response to IVIg, leading to a change to corticosteroids 

in case of emergency. In all children tranexaminic acid was administrated 

during episodes of epistaxis. One patient suffered from intracranial 

haemorrhage at the age of three years old, two years after the diagnosis of ITP. 

Platelet count at that time was <15*109/L. She recovered without any sequelae 

after administration of methylprednisolone, IVIg, and platelet transfusions. 
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Before the intracranial haemorrhage occurred, this patient already suffered from 

bleeding manifestations beyond petechiae and ecchymoses, particularly 

epistaxis and gingival bleeding. The seven other patients in the severe bleeding 

group experienced one grade 4 bleeding, though suffered mostly from moderate 

grade 3 bleedings, especially menorrhagia and gumbleedings, not requiring 

immediate intervention.  

Treatment 

An overview of drug treatment during follow-up of our cohort of patients is 

presented in Table 2. Corticosteroids or IVIg were used as first-line therapy in all 

cases where treatment was indicated or used to test the platelet response, both at 

diagnosis and during follow-up. Complete response was seen more often after 

IVIg treatment than after prednisolone, although not long-lasting. In general, 

most patients showed a response after any treatment. Only two patients were 

not responsive to either IVIg or steroids and needed more extensive treatment 

with either TPO agonists or splenectomy. Only one patient in our group did not 

respond to any medical treatment.  

Table 2 Overview of drugs used in the treatment of childhood chronic ITP and their effects 

    Low bleeding tendency (n=26) High bleeding tendency (n=11) 

    CR* R* NR* NT† CR* R* NR* NT† 

IVIg  12 (75) 3 (19) 1 (6) 10 (38) 6 (60) 3 (30) 1 (10) 1 (9) 

Predniso(lo)ne  2 (29) 4 (57) 1 (14) 19 (73) 1 (20) 3 (60) 1 (20) 6 (55) 

Dexamethasone / 

methylprednisolone pulse 
1 (14) 4 (57) 2 (29) 19 (73) 2 (50) 1 (25) 1 (25) 7 (64) 

Rituximab  0 (0) 1 (100) 0 (0) 25 (96) 2 (50) 1 (25) 1 (25) 7 (64) 

TPO-agonist Romiplostim 0 (0) 1 (100) 0 (0) 25 (96) 0 (0) 0 (0) 0 (0) 11 (100) 

 TPO-agonist Eltrombopag 0 (0) 0 (0) 1 (100) 25 (96) 0 (0) 1 (100) 0 (0) 10 (91) 

Plaquenil  0 (0) 0 (0) 0 (0) 26 (100) 0 (0) 0 (0) 1 (100) 10 (91) 

Splenectomy  1 (100) 0 (0) 0 (0) 25 (96) 0 (0) 0 (0) 1 (100) 10 (91) 

CR: complete response; ITP: immune thrombocytopenia; IVIg: intravenous immunoglobulin; NR: no response; 

NT: no treatment; R: response; TPO: thrombopoietin 

* Data presented as number (percentage of patients treated with that drug)  

† Data presented as number (percentage of total number of patients in category) 
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Laboratory parameters 

Median platelet count at inclusion was 72 (37-133) and was not statistically 

different in the group with a mild bleeding tendency when compared to 

children with a moderate to severe bleeding phenotype (P=.515). Serum 

thrombopoietin levels did not significantly differ between these groups (P=.629). 

Mean platelet volume was slightly higher in children with a high bleeding 

tendency compared to patients with a low bleeding phenotype, but this was not 

significant (P=.216) (Table 1). Indirect PIFT was positive in only 3/30 patients, 

indirect MAIPA was positive in 6/32 patients. We hypothesized that children 

carrying FcR polymorphisms with a relatively high affinity for IgG, hence for 

platelet autoantibodies, might suffer more often from chronic ITP or a higher 

bleeding tendency. The analysis of the genetic variation in terms of the FcγR 

profiles of the ITP patients did not reveal any differences compared to the 

controls. No differences were seen in allele frequency (Table 3), CNV (data not 

shown) or genotype (Table 4). Furthermore, in this patient group no correlation 

was found between FcγR polymorphisms and a mild or more severe bleeding 

tendency (Table 5). The groups receiving different types of treatment were too 

small to evaluate a relation between FcγR polymorphisms and treatment 

response.  
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Table 3 FcγR allele frequencies in healthy controls versus chronic pediatric ITP patients. 

  
 Allele 

Controls 

(n=199) 

Patients 

(n=30) 
P-value 

FCGR2A 131-H 214(53.5) 34(56.7) 
 

 
131-R 186(46.5) 28(43.3) 0.84 

FCGR2B 232-I 352(88.4) 53(85.5) 
 

 
232-T 46(11.6 9(14.5) 0.5 

FCGR2C STOP 365(86.7) 50(83.4) 
 

 
ORF-C 45(10.7) 8(13.3) 

 

 
ORF -NC 11(2.6) 2(3.3) 0.78 

FCGR3A 158-V 135(32.8) 26(42.6) 
 

 
158-F 276(67.2) 35(57.4) 0.13 

FCGR3B HNA1a 164(39.9) 23((37.7) 
 

 
HNA1b 237(57.7) 37(60.7) 

 

 
HNA1c 10(2.4) 1(1.6) 0.86 

Promotor haplotype 

(-86G/C,-120A/T) 

2B.1  727(88.9) 103(84.4) 
 

2B.4  42(5.1) 10(8.2) 
 

  2B.2  49(6.0) 9(7,4) 0.31 

Data are no.(%).  

Table 4 FCGR genotype in healthy controls vs chronic pediatric ITP patients 
 

Genotype 
Controls  

(n=199) 

Patients  

(n=30) 
P-value 

FCGR2A 131-HH 58(29.1) 9(30.0)  

 131-HR 97(48.7) 14(46.7)  

 131-RR 44(22.1) 7(23.3) 0.98 

 131-H 155(77.9) 23(76.7)  

 no 131-H 44(22.1) 7(23.3) 0.88 

FCGR2B 232-II 160(80.4) 23(76.7)  

 232-IT 32(16.1) 5(16.7)  

 232-TT 7(3.5) 2(6.7) 0.56 

 232-T 39(19.6) 7(23.3)  

 no 232-T 160(80.4) 23(76.7) 0.63 

FCGR2C STOP 8(4.0) 2(6.7)  

 STOP/STOP 127(63.8) 17(56.7)  

 STOP/STOP/STOP 13(6.5) 1(3.3)  

 STOP/STOP/STOP/STOP 5(2.5) 0(0)  

 C-ORF 3(1.5) 1(3,3)  
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 C-ORF/C-ORF 5(2.5) 0(0)  

 NC-ORF 0(0) 0(0)  

 STOP/C-ORF 27(13.6) 7(23.3)  

 STOP/STOP/C-ORF 4(2.0)) 0(0)  

 C-ORF/NC-ORF 0(0) 0(0)  

 C-ORF/NC-ORF/NC-ORF 0(0) 0(0)  

 C-ORF/C-ORF/NC-ORF 0(0) 0(0)  

 STOP/NC-ORF 3(1.5) 2(6.7)  

 STOP/STOP/NC-ORF 0(0) 0(0)  

 STOP/NC-ORF/NC-ORF 4(2.0) 0(0) na 

 C-ORF 39(19.6) 8(26.7)  

 no C-ORF 160(80.4) 22(73.3) 0.37 

 NC-ORF 7(3.5) 2(6.7)  

 no NC-ORF 192(96.5) 28(93.3) 0.33 

FCGR3A 158-V 1(0.5) 1(3.3)  

 158VV 24(12.1) 3(10)  

 158-VVV 0(0) 0(0)  

 158-F 0(0) 0(0)  

 158-FF 85(42.7) 8(26.7)  

 158-FFF 5(2.5) 0(0)  

 158-VF 77(38.7) 18(60)  

 158-VFF 6(3) 0(0)  

 158-VVF 1(0.5) 0(0) na 

 158-V 109(54.8) 22(73.3)  

 no 158-V 90(45.2) 8(26.7) 0.06 

FCGR3B HNA1a 4(2.0) 1(3.3)  

 HNA1a/HNA1a 32(16.1) 3(10.0)  

 HNA1b 8(4.0) 1(3.3)  

 HNA1b/HNA1b 62(31.2) 11(36.7)  

 HNA1b/HNA1b/HNA1b 1(0.5) 0(0)  

 HNA1a/HNa1b 74(37.2) 12(40.0)  

 HNA1a/HNA1a/HNa1b 3(1.5) 1(3.3)  

 HNA1a/HNA1b/HNA1b 6(3.0) 0(0)  

 HNA1a/HNA1c 0(0) 1(3.3)  

 HNA1a/HNA1b/HNA1c 5(2.5) 0(0)  

Continued..     



CHRONIC PEDIATRIC ITP 

113 

4 4 

 HNA1a/HNa1b/HNa1b/HNa1c 3(1.5) 0(0)  

 HNA1b/HNA1c 1(0.5) 0(0) na 

 HNA1a 72(36.2) 12(40.0)  

 no HNA1a 127(63.8) 18(60.0) 0.69 

Promotor 

haplotype   

(-386G/T,          

-120A/T) 

2B.4  38(19.1) 10(33.3)  

no 2B.4  161(80.9) 20(66.7) 0.07 

2B.2  39(19.6) 9(30.0)  

  no 2B.2  160(80.4) 21(70.0) 0.19 

 Data is presented as number (%). Significance levels are indicated by symbols.(nothing is significant) 

* P <.05 **P <.01 

Table 5 FcγR genotypes in mild versus severe bleeding phenotype in chronic pediatric ITP 

   Genotype Severe (n=9) Mild (n=21) P-value 

FCGR2A 131-HH 2(22.2) 7(33.3)  

 131-HR 5(55.6) 9(42.9)  

 131-RR 2(22.2) 5(23.8) na 

 131-H 7(77.8) 16(76.2)  

 no 131-H 2(22.2) 5(23.8) 1.0 

FCGR2B 232-II 7(77.8) 16(76.2)  

 232-IT 1(11.1) 4(19)  

 232-TT 1(11.1) 1(4.8) na 

 232-T 2(22.2) 5(23.8)  

 no 232-T 7(77.8) 16(76.2) 1.0 

 232-TT 1 1(4,2)  

 no 232-TT 8 23(95.8) 0.37 

FCGR2C C-ORF 1(11) 7(33.3)  

 no C-ORF 8(89) 14(66.7) 0.37 

FCGR3A 158-V 6(66.7) 16(76)  

 no 158-V 3(33.3) 5(24) 0.67 

FCGR3B HNA1a 4(44.4) 8(38.1)  

 no HNA1a 5(55.6) 13(61.9) 1.0 

promotor haplotype 2B.4 0(0) 10(41.7)  

(-386G/C,-120A/T) no 2B.4 6(100) 14(58.3) 0.07 

 2B.2 0(0) 9(37.5)  

  no 2B.2 6(100) 15(62.5) 0.14 
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Quality of Life outcomes  

Child reports of the PedsQL were available for analysis in five patients with a 

high and 18 with a low bleeding tendency. In the KIT group child reports were 

available in seven and 19 cases in the severe and mild bleeding phenotype 

group, respectively. In the remaining cases questionnaires were not returned.  

Proxy reports of the PedsQL were available for analysis in nine patients 

(Psychosocial Summary Score in ten patients) with a mild bleeding tendency 

and 22 patients with a severe bleeding phenotype. KIT proxy reports were 

analyzed in respectively ten and 22 patients with a high and low bleeding 

tendency. Parent reports of the KIT were available in ten and 24 cases, 

respectively. In three cases the questionnaires were not returned. 

 

Results of the PedsQL scores are shown in Figures 1 and 2. Compared to 

children with a low bleeding phenotype, the parent-proxy reported PedsQL 

scores were significantly lower in the group of children with chronic ITP with a 

high bleeding tendency (Figure 1A-C). This difference was observed for all three 

summary scores (Total Scale Score, Physical Health Summary Score, and 

Psychosocial Health Summary Score). A same trend, although not significant, 

was observed in reports of the children/adolescents themselves. In addition, the 

quality of life of children with chronic ITP is significantly higher than the 

HRQoL reported by children with other chronic health conditions, this being 

significant for all three summary scores calculated from the child reports (Figure 

2A-C). The HRQoL of children with chronic ITP is comparable with and even 

higher than the quality of life reported by healthy controls (Figure 2A-C). 

 

Figure 3 shows the results of patient, parent-proxy, and parent disease-specific 

KIT reports. Children/adolescents with chronic ITP with a low bleeding 

tendency are compared with children with a high bleeding tendency. HRQoL of 

parents of children with a high bleeding tendency is significant lower than the 

HRQoL of parents of children with a low bleeding tendency (P=.018). 

Furthermore, parents of children with a high bleeding phenotype report a 

significantly lower HRQoL of their children than parents of children with 

chronic ITP with a low bleeding tendency (P=.038). In contrast, although a same 

trend is being observed, no significant difference exists in the disease-specific 

HRQoL between these groups as reported by the patients themselves. When 
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plotting the results for the complete group, the reports show parents to 

experience a significantly lower HRQoL than their children (P=.010) (Figure 4).  

 

 

*: significant difference when compared to children with a mild bleeding phenotype.  

Figure 1 PedsQL scores calculated from child and proxy reports, grouped according to bleeding 

phenotype. A. Total Scale Score. B. Physical Summary Score. C. Psychosocial Summary Score. Proxy 

reports of parents with a child with a severe bleeding phenotype showed significantly lower 

summary scores than proxy reports of the mild bleeding tendency group (A: P=.007; B: P=.029; C: 

P=.012). No significant differences in summary scores were observed between the child reports (A: 

P=.174; B: P=.491; C: P=.199).  

A B

C
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C-ITP: chronic ITP; HC: healthy controls. *: significant difference when compared to children with chronic 

ITP.  

Figure 2 PedsQL scores calculated from child and proxy reports. The Total Scale Score (A), Physical 

Summary Score (B), and Psychosocial Summary Score (C) of children with chronic ITP were 

compared with scores of healthy controls (HC) and children with other chronic health conditions 

(chronic other). The Total Scale Score calculated from proxy reports was significantly lower in 

children with other chronic diseases when compared to children with chronic ITP (P=.027). Child 

reports of children with chronic ITP showed a significantly higher HRQoL in all three summary 

scores when compared to the group of children with other chronic diseases (A: P=.011; B: P=.002; C: 

P= .043). When compared to healthy controls, this was only significant for the Physical Summary 

Score (P=.004).  

 

A B

C
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*: significant difference when compared to children with a mild bleeding phenotype. 

Figure 3 Disease specific HRQoL as measured by KIT. Scores calculated from child self-reports, 

proxy reports, and parent-impact reports are compared between mild and severe bleeding 

phenotype. Proxy and parent-impact reports in the group with a severe bleeding phenotype showed 

a significantly lower disease specific HRQoL when compared to the group with a mild bleeding 

phenotype (P=.018 and P =.038, respectively).  

 

*: significant difference when compared to child reports. 

Figure 4 Disease specific HRQoL in childhood chronic ITP as measured by KIT. The HRQoL of 

parents of children with chronic ITP is significantly lower than the HRQoL reported by the patients 

themselves (P=.010).  
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Discussion 

The management of children with ITP and especially of children with chronic 

ITP is controversial, because of lack of sufficient clinical data.5 Likewise, little is 

known about factors that predict bleeding tendency. In this cross-sectional study 

on childhood chronic ITP, we aimed to evaluate whether bleeding severity was 

related to any routinely determined laboratory parameter, to FcγR 

polymorphisms, treatment response and HRQoL  issues.  

Clinical and laboratory data 

In this study, no significant differences in platelet count were shown between 

patients with a high bleeding phenotype compared to children with chronic ITP 

with a low bleeding tendency, confirming the clinical observation that a 

variation in bleeding severity exists that cannot be explained by platelet counts 

alone. There was also no relation between bleeding tendency and the presence 

of platelet autoantibodies, as we previously showed in a subset of this group of 

patients.27 However, indirect PIFT and MAIPA are known to have very low 

sensitivities of 30% and 25-29% respectively, and therefore the presence of 

autoantibodies cannot be excluded yet.40-42 Furthermore, serum TPO levels did 

not significantly differ between the groups with a low and a high bleeding 

tendency. TPO regulates platelet production by increasing the number, ploidy, 

and maturation of megakaryocytes. Finally it prevents apoptosis, thereby 

increasing platelet production.43;44 When platelet production is reduced, less TPO 

is bound to platelet surface receptors, and TPO levels increase.43 This study 

shows that, by absence of differences in TPO, the clinical variations in bleeding 

tendency are not likely to be induced by changes in platelet production and 

maturation.  

Until recently, no treatment guidelines for chronic ITP in children existed in the 

Netherlands. Therefore a variety of treatment schedules was observed in our 

patient group. The most remarkable observation is that almost all patients did 

show an initial positive response to either IVIg or corticosteroids, and only two 

patients needed second line therapy. This might underscore the difference 

between the relatively benign course of chronic ITP in children compared to 

adults with chronic ITP.45;46 Whether this is based on a different 

pathophysiologic origin of the disease in children can not be concluded from 

this small study.  
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Interestingly, no differences were observed in the distribution of FcR 

polymorphisms and CNV between healthy controls and our cohort of chronic 

ITP patients nor within the group of ITP patients classified on bleeding 

tendency. In contrast, in a previous study in a cohort of pediatric newly 

diagnosed ITP patients (n=138) we observed an increased incidence in the alleles 

FCGR3A*V158, FCGR2C-C-ORF, FCGR2C*NC-ORF and the FCGR2B/2C 

promoter haplotype 2B.2, as well as an increased FCGR2C*C-ORF genotype in 

patients compared to controls (Laarhoven et al. unpublished). This might point 

at an alternative pathophysiologic origin in acute compared to chronic ITP. 

However, it is more likely that the sample size of our group was too small to 

detect possible differences. This would be in agreement with several other small 

studies investigating FcR polymorphisms in which contradicting findings were 

reported,21-25 In these studies often a pool of pediatric ITP patients were tested,25 

without differentiating between acute and chronic ITP or the old definition of 

chronic ITP was used.21-25 Given FCGR allele frequencies and the observations in 

our cohort of newly diagnosed ITP patients, only cohorts of an estimated 

minimum of 150 patients per group would have sufficient power to conclude on 

FCGR alleles as risk factors in ITP.  

In the cohort of children with newly diagnosed ITP, we observed a failed short-

term response to IVIg therapy in children carrying the homozygous 

FCGR2B*T232 genotype (Laarhoven et al. unpublished). In this group of children 

with chronic ITP, two patients carried this genotypic variation, of whom one 

showed a CR and one a R to IVIg (data not shown). Therefore, a change in 

response to IVIg may occur during the course of the disease. 

Quality of life 

The clinical manifestations of ITP and its management affect patients' everyday 

activities and wellbeing. Severe hemorrhage predominantly occurs in patients 

with chronic disease.47 Even though this risk of serious bleeding is low, there is a 

constant fear of bleeding which could affect the quality of life of children with 

chronic ITP and their parents.  

In this study, general HRQoL scores of children and their parents as measured 

by the universally accepted and widely used PedsQL were lower in the group of 

children with a high bleeding tendency, this being significant for the parent-

proxy reports. This difference was observed for both physical health and 

psychosocial health. Notable is the observation of a significantly higher HRQoL 
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in children with chronic ITP compared to children with other chronic diseases. 

The most remarkable observations result from the disease-specific KIT reports. 

Where children report only slightly diminished HRQoL in both groups, parents 

of patients with high bleeding scores report a significant lower HRQoL. 

Although serious bleeding episodes are relatively seldom, we assume that the 

possibility of a serious event seems   to have a strong influence on parents of 

children with chronic ITP. There are potential limitations to this study that 

should be addressed. First, the cohort of patients included in this study is very 

heterogeneous and is a non-random selection of chronic pediatric ITP patients 

due to a lack of registration of chronic ITP in The Netherlands and because not 

all patients are included in the chronic ITP registry of the Intercontinental 

Childhood ITP Study Group. Secondly, this study is a cross-sectional analysis; 

repeated measurements were not performed. However, in many children 

chronic ITP is characterized by a variable clinical presentation with (cyclic) 

changing platelet counts and bleeding tendency over time. Platelet counts at 

inclusion varied between very low to normal platelet counts. Some patients had 

persistent counts > 150*109/L whereas others showed low counts again at follow-

up. These data show the natural propensity for recovery even if ITP lasts for 

more than one year as well as, the variable phenotype within the same patient. 

With completing the HRQoL questionnaires, parents and children were asked to 

do this in context of events and experiences during the last week. The changing 

clinical manifestations likely affect the HRQoL at a certain moment, which could 

have influenced the results presented here. The number of patients included in 

this study is limited. Especially in the group of children with a severe bleeding 

phenotype the patient numbers are low.  

 

In conclusion, with this study we were not able to identify clinical or laboratory 

parameters that were associated with either bleeding tendency or with response 

to treatment, although some interesting observations were made. HRQoL was 

reported by parents to be worse if children had a severe bleeding phenotype. 

For future research, larger prospective studies are needed to come to a more 

personalized prediction of bleeding risk and response to treatment.  
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