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INTRODUCTION

Immune thrombocytopenia (ITP) is an autoimmune disorder

characterized by thrombocytopenia (platelet count < 150 � 109/L)

due to accelerated platelet destruction and suboptimal platelet

production [1]. ITP has an incidence of 4–5 cases per 100,000

children per year [2]. It typically presents in a previously healthy

child with a sudden onset of petechiae and bruising and occasion-

ally mucosal bleeding, usually causing great concern for families

[3]. Children are more likely to have the acute, spontaneously

resolving form of ITP; however, chronic ITP, previously defined

as thrombocytopenia persisting for >6 months, develops in 20–

40% of cases [4,5].

Romiplostim is an Fc-peptide fusion protein (peptibody) that

increases platelet production by binding to and activating the

thrombopoietin (TPO) receptor; other agents such as eltrombopag

and AKR501 (EE501) also increase the platelet count in patients

with ITP by a similar mechanism. Eltrombopag is administered

orally, while AKR501 is not yet approved for use. Romiplostim is

currently approved (with restrictions) for the treatment of adult

chronic ITP in North America, Europe, and Australia. Long-term

treatment has been shown to significantly increase the platelet

count (to �50 � 109/L and double the baseline value) in up to

87% of adult patients [6–9]. Further, data have also shown adults

with chronic ITP were often able to reduce or discontinue use of

other ITP medications while receiving treatment with romiplostim

and required less emergency treatment for low platelet counts or

bleeding. The main pediatric study, of which this HRQoL study is

a part, demonstrated responses in 15 of 17 children in the treat-

ment group and none in placebo group; all efficacy endpoints

were met [10].

Even though childhood ITP is typically a benign disorder with

low risk of serious bleeding, it can have a negative impact on the

child and his/her family. Because of this impact, HRQoL is an

important consideration when determining whether to use active

treatment [5] and, if so, which options to choose.

To most appropriately assess HRQoL in this population, a

disease-specific HRQoL measure is required since generic tools

may not adequately address the issues in this population [11].

The Kids’ ITP Tools (KIT) was developed based on data from

interviews involving 88 children and 90 parents [12]. It was

subsequently shown to be valid, reliable and responsive to change

in a North American study of 41 children with newly diagnosed

ITP and 49 with chronic ITP [13]. The KIT has three different

components: a child self-report version that can be completed by

children 7 years of age and older; a proxy-report version that is

completed by a caregiver (usually a parent) on behalf of children
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2–18 years of age; and a parent impact version that is completed

by parents to assess the parental burden of caring for a child with

ITP.

The purpose of this study was to assess the effect of

romiplostim versus placebo on child HRQoL and parental burden

using the three components of the KIT, embedded as part of a

randomized placebo-controlled trial of romiplostim in the

treatment of children with chronic ITP.

METHODS

Study Design

Patients between 12 months and up to 18 years of age diag-

nosed with chronic ITP (thrombocytopenia for �6 months)

according to the 1996 American Society of Hematology (ASH)

Guidelines [14] were enrolled in a 12 week, multi-center,

randomized, double-blind, placebo-controlled, phase 1/2 study

of romiplostim to determine the safety, tolerability, and efficacy

of romiplostim. Patients were eligible to participate if they had

persistent severe thrombocytopenia defined as two platelet counts

�30 � 109/L with no single count >35 � 109/L within 28 days

of the enrollment visit. They were excluded if they were receiving

any treatment for ITP other than corticosteroids. Potential subjects

were stratified by age (12 months to <3 years; 3 to <12 years; 12

to <18 years) and randomized 3:1 to each treatment group (romi-

plostim:placebo) at a starting dose of 1 mcg/kg. Individual dose

adjustments could be made in 2 mcg/kg increments every 2 weeks

based on platelet counts to a maximum dose of 10 mcg/kg.

Rescue medications were permitted at any time during the study

at the discretion of the investigator, and a reduction in concurrent

corticosteroids was acceptable when the platelet count was

>50 � 109/L. The results of the clinical study have been reported

[10].

All subjects and/or their parents completed the KIT at baseline

(week 1), and weeks 5 and 13. Data from two subjects who

completed the child self-report version were excluded because it

was determined that they were too young (<7 years of age) to

reliably complete a self-administered questionnaire.

Overview of the KIT Assessment

The KIT is comprised of a child self-report component, a

parent-proxy component, and a parent-impact component and is

relevant to newly diagnosed, persistent, and chronic ITP patients.

Each component consists of 26 items and is aggregated into a

single overall score ranging from 0 (worst) to 100 (best). A higher

score represents better HRQoL for the child or, with the parent

impact version, less burden. The questionnaire is designed to be

completed independently by children 7 years or older (self-report

version), or can be proxy-completed by parents of children as

young as 2 years up to 18 years (parent-proxy version).The KIT

has proven to be a valid and reliable measure of HRQOL for use

in clinical trials of childhood ITP [13].

Statistical Analysis

Mean overall scores were analyzed at each time point (weeks

1, 5, and 13) by treatment group for the child self-report, proxy-

report, and parent impact measures. The change in scores for each

component of the KIT was also computed at each time point for

both treatment groups. Because of the small sample size, Mann–

Whitney non-parametric tests of statistical significance (based on

a two-tailed exact method) were used to assess differences

between the drug and placebo groups. Test–retest reliability was

evaluated for all 3 components of the KIT using the intra-class

correlation coefficient (ICC) with data from the screening and

baseline assessments.

RESULTS

Twenty-two subjects (16 boys, 6 girls; age 9.5 � 5.1 years)

with median baseline platelet counts of 13 � 109/L (romiplostim)

and 9 � 109/L (placebo) (range, 2–29 � 109/L) and their parents

were enrolled. Child self-report data were available for 4 of 5

subjects in the placebo group and 12 of 17 subjects in the romi-

plostim group. Parent proxy-report and parental impact data were

available for all enrolled patients. Missing data from the question-

naire version were minimal, as only 1 subject omitted 1 item from

the 26 items contained in the child self-report questionnaire. The

children and parents were generally aware of the results of the

baseline and often the follow up platelet counts when completing

the questionnaires.

Demographic and clinical characteristics for the study subjects

at week 1 are shown in Table I. There were no significant

differences at baseline between the romiplostim and placebo

groups.

Parent Impact Report

Figure 1 shows the summary results of the impact, or burden,

of the child’s condition on the parent. In the romiplostim group,

improvements in parental impact were seen at week 5 (39 � 18–

48.9 � 17.5), with further improvements at week 13 (61.8 � 21).

In the placebo group, parental impact remained stable from

week 1 to week 5 (35.9 � 6.5–35.4 � 25.9), with a trend to

increased impact, or burden at week 13 (29.8 � 1.9). The analysis

of the change in scores highlights these results, with improve-

ments in the romiplostim group versus a decline in the placebo

group at week 5 (12.5 � 19.2 vs. �3.0 � 23.5, P ¼ 0.221) and

further improvements for romiplostim versus placebo at week 13

TABLE I. Demographic and Clinical Characteristics

Placebo

(N ¼ 5)

Romiplostim

(N ¼ 17)

Median age, n (range) 11 (2–14) 9 (1–17)

<2 years (%) 0 (0) 2 (12)

2 to <7 years (%) 1 (20) 3 (18)

7 to <18 years (%) 4 (80) 12 (71)

Sex – male, n (%) 3 (60) 13 (76)

Baseline platelet

count � 109/L,

median (range)

9 (8–29) 13 (2–27)

Time since ITP diagnosis,

years, median (range)

4.1 (0.6–8.6) 2.4 (0.8–14.0)

Splenectomy, n (%) 2 (40) 6 (35)

Received prior ITP

treatment, n (%)

5 (100) 16 (94)

There were no significant differences at baseline between the romi-

plostim and placebo groups.
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(24.0 � 17.1 vs. �6.1 � 8.4, P ¼ 0.008). Specific items demon-

strating the most improvement related to activity limitations (e.g.,

did your child’s ITP change your usual activities or family

plans?).

Child Self-Report of Quality of Life

Figure 2 shows summary results for child self-report of

HRQoL by visit. Subjects in the romiplostim group remained

fairly stable at all time points (81.2 � 13.3), and were not sta-

tistically different from baseline or from placebo (75.5 � 21.1;

P ¼ 0.573). Items that showed the most improvement in the

romiplostim group included questions about general anxiety and

limitation in activities as well as being bothered by venipuncture.

Parent Proxy-Report of Child’s Quality of Life

Figure 2 also shows summary results of the parent report of the

child’s HRQoL by visit. Parents of children in the romiplostim

group reported a mean 9 point increase in child HRQoL by

week 5 (81.6 � 14.0), which remained stable through week 13

(81.3 � 14.2) whereas the placebo group did not change. Howev-

er, the changes did not reach statistical significance. Again the

items that improved the most related to limitations in activities.

Test–Retest Reliability

Test–retest reliability was evaluated using the intra-class

correlation coefficient (ICC) with data from the screening and

baseline assessments. The ICC was >0.70 for all 3 components

of the KIT (ICC ¼ 0.75 for the child self-report of HRQoL, 0.82

for the parent report of child’s HRQoL, and 0.72 for the parent

impact report of HRQoL), indicating acceptable test–retest

reliability [15].

DISCUSSION

This study was the first randomized treatment study of child-

hood ITP that included a disease-specific quality of life tool and a

small, but essential, placebo group. This study was designed as a

phase 1/2 study to determine the safety, tolerability, and efficacy

of romiplostim on the platelet count in children with chronic ITP

and was not powered to adequately examine HRQoL given the

very small number of patients. In addition, because of the (slow)

dose escalation schedule, a number of responders had not yet

responded as of week 5. The patient cohort spanned a wide

variety of ages and disease duration, which could not be separated

out in such a small sample. In spite of these limitations, several

findings are evident.

The impact of ITP on parents is often not fully appreciated by

health care providers. We were able to specifically target this area

since the KIT includes a measure of parental impact with a scale

of up to 100 (no burden). A 2007 study of 49 parents of children

with chronic ITP found an average KIT parent impact score of 52.

This result indicates less impact than on the parents in the current

study population, likely due to the fact the 2007 study included

patients with higher platelet counts and milder disease, but still

indicating significant burden [13]. Parents clearly experience

significant worry in spite of reassurance by the health care team

that ITP is a benign disorder.

Romiplostim is a TPO receptor agonist that is administered

subcutaneously once a week. Clinical data from this study showed

that romiplostim was well-tolerated in children with ITP and that

it increased platelet counts above 50 � 109/L for >2 weeks, the

primary endpoint, in 15 of the 17 romiplostim-treated patients

with no change in the platelet count of patients in the placebo

group [10]. The weekly injections required in both the romiplos-

tim and placebo groups would be expected to diminish a child’s

HRQoL, whether by parental proxy report or directly by the child,

and the weekly travel to clinic to receive treatment would be

expected to increase parent impact. The scores for parental

burden increased by more than 25 points (indicating less burden),

whereas scores for those in the placebo group showed a decline

(more burden). This difference in burden is statistically significant

(P ¼ 0.008) and is larger than the difference in impact scores

previously reported between parents of children with newly diag-

nosed and chronic ITP (34 vs. 52), which would be considered by

most clinicians to be more than a minimally important difference

[13]. This substantial reduction in the parental burden of disease

seen in this study with romiplostim needs to be considered when

weighing therapeutic options in children with difficult-to-treat,

chronic ITP.

The data on the child’s HRQoL are not as clear. The five

children receiving placebo had a seven-point decrease in their

self-reported KIT scores, likely related to the frequent follow-

up, weekly subcutaneous injections, and their persistently very

low counts. Yet for these reasons, their participation was valuable

when interpreting the results of the treatment group. Children

receiving romiplostim reported a 4.5-point increase in scores.
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Fig. 1. Mean KIT scores of the parent-impact report. Quality of life

is represented for both the placebo and the romiplostim groups at

weeks 1, 5, and 13.
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This improvement from baseline was not statistically significant,

representing an 11-point incremental difference compared to the

placebo group, similar to the disparity in child self-reported KIT

scores between newly diagnosed ITP and chronic ITP [13].

Similarly parent-completed proxy scores increase by 14 in the

romiplostim group whereas it remained stable in the placebo

group. The parallel change in scores between the parent proxy-

report and child-report assessments support that a change might

be seen in a larger sample size. The items most responsive to

change demonstrating improvement for children receiving romi-

plostim in all three components consistently centered around

reduced limitations in activities.

This study confirmed the test–retest reliability of the KIT with

correlations higher than those reported previously [13].

It is becoming increasingly clear within the ITP community

that parents and hematologists should not rely on only the platelet

count when assessing the effects of treatment in patients [16].

Other outcomes such as bleeding scores, measures of HRQoL,

and parental burden need to be included in future studies, in

particular phase three trials. A good example of the benefits of

this approach can be seen in two placebo-controlled randomized

trials of romiplostim in adult patients with ITP. The ITP-PAQ, a

disease-specific adult ITP measure, was used in both studies and

showed that romiplostim significantly improved scores in the

domains of symptoms, physical health, activity, fear, social

activity and women’s reproductive health [17]. A 6-month

randomized study of eltrombopag, an oral, small-molecule,

nonpeptide thrombopoietin-receptor agonist, comparable to other

recent studies of romiplostim, also showed such a difference [18].

The fact that the 6-week eltrombopag trials did not show such a

difference suggests that some time between 6 and 24 weeks is

required to demonstrate a change in HRQoL when treating

patients with chronic ITP with a thrombopoietic agent such as

romiplostim. Therefore in addition to the small sample size of

the study, greater benefits in terms of HRQoL might have been

seen if the study had been of a longer duration (i.e., 24 weeks

instead of 12).

Despite the small sample size, the results indicate that romi-

plostim significantly reduces parental burden. A larger study is

needed to determine whether such treatment also improves child

HRQoL.
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