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A Phase 3, Randomized, Double-Blind, Placebo-Controlled Study to Determine
the Effect of Romiplostim on Health-Related Quality of Life in Children with
Primary Immune Thrombocytopenia and Associated Burden in Their Parents
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Background.Chronic immune thrombocytopenia (ITP) in children
can negatively impact their health-related quality of life (HRQoL)
and impose a burden on their parents. This study sought to examine
the effect of romiplostim on HRQoL and parental burden in chil-
dren with primary ITP. Procedure. This was a phase 3, randomized,
double-blind, placebo-controlled study. Children aged <18 years
with ITP �6 months were randomly assigned to receive romiplostim
or placebo for 24 weeks. The Kids’ ITP Tool (KIT) was used to mea-
sure HRQoL and was administered to patients and/or their parents
at baseline and weeks 8, 16, and 25. Mean KIT scores at each as-
sessment and mean changes in KIT scores from baseline were cal-
culated overall by treatment group and platelet response status. Psy-
chometric properties of the KIT were evaluated and the minimally
important difference (MID) was estimated for different KIT versions.

Results. Sixty-two patients (42 romiplostim and 20 placebo) were
enrolled. Changes in KIT scores by treatment group showed numer-
ically greater and more often statistically significant improvements
from baseline to each assessment for children receiving romiplostim
versus placebo. Mixed-effects analysis demonstrated statistically sig-
nificantly greater reduction in parental burden from baseline in the
romiplostim group versus placebo. Ranges for the MID were esti-
mated as 9–13 points for the Child Self-Report version and 11–13
points for the Parent Impact version. Conclusions.The treatment with
romiplostim may be associated with improved HRQoL in children
with primary ITP and reduced burden to their parents. Pediatr Blood
Cancer 2016;63:1232–1237. C© 2016 The Authors. Pediatric Blood &
Cancer, published by Wiley Periodicals, Inc.
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INTRODUCTION

Immune thrombocytopenia (ITP) is an autoimmune disor-
der characterized by low platelet counts.[1] In children, ITP is
typically a benign, self-limiting disorder that occurs following
an infectious illness and recovers spontaneously and completely
within weeks to months of the onset of illness, irrespective of
any platelet-enhancing therapies that are given.[2] Persistence of
thrombocytopenia below 100,000 per microliter for greater than
1 year defines the chronic form of the disorder;[3] approximately
5% of children (< 18 years of age) with typical primary ITP will
have persistence of clinically severe thrombocytopenia, charac-
terized by a circulating platelet count of < 20,000 per microliter
at 12–18 months following the onset of ITP[4] and will require
ongoing platelet-enhancing therapies for management of clini-
cally significant thrombocytopenia. Studies fromGermany,UK,
and Scandinavia between 2001 and 2010 estimated the incidence
of ITP in children to be between 2.2 and 5.3 per 100,000.[5–8]
Incidence of ITP tends to be higher for younger males[5,6] and
most commonly occurs between 5 and 6 years of age.[9] The like-
lihood of ITP can increase after receipt of the measles, mumps,
and rubella vaccine.[10,11]

Childhood ITP can have a negative impact on patients’
health-related quality of life (HRQoL)[12] and imposes a burden
on their parents. It has been shown that HRQoL improves in pa-
tients (and their parents) who recover compared with those with
persistent ITP.[13] The goal of treatment of ITP is to maintain
a safe platelet count while minimizing the potential for adverse
events.[9] Traditional treatments have included corticosteroids,
intravenous immunoglobulin, and anti-D immune globulin. Im-
munosuppressive agents, used singly or in combination, and
splenectomy are typically second-line therapies in children with
primary, chronic ITP.[9,14,15] The treatment with immunoglob-
ulins is more common in children (including among those hospi-

talized with newly diagnosed ITP[16]), while corticosteroids are
used more frequently in adults.[17]
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Newplatelet-enhancing therapies include thrombopoietin re-
ceptor agents, romiplostim and eltrombopag, which have both
been shown to be efficacious in increasing platelet counts in pa-
tients with ITP.[18,19] Efficacious treatment with minimal side
effects could have a positive impact on the HRQoL for children
with primary ITP as well as the parents who care for them. The
treatment of ITPwith romiplostim in pediatric patients in a pilot
study has previously been shown to reduce parental burden[20]
as measured by the Kids’ ITP Tools (KIT).[12,21] The current
study utilizes data from a clinical trial for which the primary
goal was to investigate platelet response associated with romi-
plostim in pediatric subjects with ITP. Efficacy results, in terms
of platelet response, showed romiplostim to be effective in in-
ducing high rates of durable and overall platelet responses.[22]
Specifically, we performed an exploratory analysis of the impact
of treatment with romiplostim on theHRQoL of patients in this
trial and their parents, as measured by KIT scores. Additionally,
this study attempted to evaluate the psychometric properties and
estimate the minimally important difference (MID) of the KIT,
even though the study was not designed or powered for these
outcomes.

METHODS

Study Design and Patient Selection

This was a phase 3, randomized, double-blind, placebo-
controlled study on the efficacy and safety of romiplostim con-
ducted from January of 2012 to February of 2015.[23] Chil-
dren aged <18 years with ITP �6 months as defined by 1996
ASH guidelines[24] were recruited from 27 sites in the United
States, Canada, and Australia. Patients were excluded if they
had a medical history of bone marrow stem cell disorder, ac-
tive or prior malignancy, congenital thrombocytopenia, venous
thromboembolism, or thrombotic events, or if they had received
rituximab �14 weeks before the screening visit. Also excluded
were those who had undergone a splenectomy �4 weeks before
screening. Once enrolled and consented, patients were randomly
assigned to receive romiplostim or placebo for 24 weeks. An in-
stitutional review board at each site approved study procedures,
and all patients or their legal representatives provided written
informed consent (ClinicalTrials.gov identifier, NCT01444417).

Measures

While the primary outcome of the trial was platelet response,
data on HRQoL were also collected as an exploratory endpoint
using the KIT tool,[12,21] a psychometrically validated disease-
specific HRQoL instrument.When designing the trial, it was hy-
pothesized that improvement in platelet response with minimal
side effects would translate into better HRQoL for the children
suffering from ITP and greater reduction in burden for their par-
ents. The KIT questionnaires were self-administered to patients
and/or their parents at baseline and weeks 8, 16, and 25. Each
questionnaire was completed at the clinic visit before the patient
was seen by the clinician and/or undergoing any procedures. All
threeKIT versionswere used in this study: theChild Self-Report
version was used for children �7 years, while KIT scores for
children <7 years were obtained via the Parent Proxy version;
the Parent Impact version was used for parents of children of
all ages to assess the impact of children’s ITP on parental bur-
den. EachKIT version contains 26 items, summarized in a single

score ranging from 0 to 100.HigherKIT scores in theChild Self-
Report or Parent Proxy versions reflect better HRQoL of a child
with ITP, and higher Parent Impact scores reflect less parental
burden.

The primary outcome of platelet response was measured per
the protocol definition. Overall platelet response was defined
as achieving a weekly platelet response (platelet count � 50 ×
109/l) for �4 weeks during weeks 2–25, and durable platelet re-
sponsewas defined as achieving aweekly platelet response for�6
weeks during weeks 18 through 25. For purposes of comparing
HRQoL changes by platelet response, patients were classified as
“responders” and “nonresponders” based on either the overall
or durable platelet response criteria, and then KIT scores were
compared between groups.

Statistical Analysis

Descriptive statistics for demographic and baseline charac-
teristics were summarized for all randomized patients. For cate-
gorical variables, the number and percentage of patients in each
category were summarized. Continuous variables were summa-
rized by number, mean, and standard deviation (SD). Mean
(SD) KIT scores and mean (SD) change from baseline were cal-
culated for each KIT version at each assessment by treatment
group and platelet response status. A mixed-effects repeated
measures analysis was conducted to estimate the difference in
changes in KIT scores between treatment group, controlling for
baseline score, the child’s age, race, and gender.

Several aspects of reliability and validity of the KIT tool
were assessed. The details of these analyses, including measures
of internal consistency reliability, known-groups validity, and
construct validity, can be found in the Supplementary Material.
The responsiveness of the KIT tool was assessed by calculat-
ing three different parameters (see SupplementaryMaterial) and
also evaluating changes in KIT scores from baseline to the end
of treatment by durable and overall platelet response status.

In order to provide guidance to clinicians and researchers
regarding what constitutes a relevant change in KIT scores,
we sought to estimate the MID, the smallest change that can
be considered to be clinically meaningful. KIT scores at mul-
tiple assessment periods were used to estimate the MID us-
ing a combination of distribution- and anchor-based methods.
Distribution-basedmethods are based onmeasures of spread of
the data observed (e.g., the SD) and therefore consider the vari-
ability of the change in KIT scores to identify the amount of
change that is clinically meaningful. These measures include the
standardized effect size (SES), also known as Cohen’s D,[25] the
responsiveness statistic,[26] and the standard error of the mean.
For the SES and the responsiveness statistic, it is necessary to
set thresholds for their magnitude; common choices for these
thresholds based on published literature are 0.20 (small), 0.50
(medium), and 0.80 (large).[27] Anchor-based methods utilize
external criteria such as patients’ judgment of how much their
health status has changed. In the current study, patients were
asked at the end of treatment to rate the change in the sever-
ity of their symptoms and change in HRQoL using response
options ranging from “a very great deal better/worse” to “min-
imally better/worse” and including “no change” as an option.
Then, mean changes in KIT scores from baseline to the end of
treatment were calculated among patients who indicated only
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TABLE I. Baseline Characteristics

Placebo (N = 20) Romiplostim (n = 42) Total (n = 62)

Age (years), mean (SD) 9.4 (4.7) 9.7 (4.1) 9.6 (4.3)
Sex, n (%)

Male 9 (45) 18 (42.9) 27 (43.5)
Female 11 (55) 24 (57.1) 35 (56.5)

Race, n (%)
Asian 2 (10) 3 (7.1) 5 (8.1)
Black or African American 2 (10) 6 (14.3) 8 (12.9)
Multiple 0 (0) 1 (2.4) 1 (1.6)
Black or African American, White 0 (0) 1 (2.4) 1 (1.6)
Native Hawaiian or other Pacific Islander 0 (0) 1 (2.4) 1 (1.6)
Other 1 (5) 5 (11.9) 6 (9.7)
White 15 (75) 26 (61.9) 41 (66.1)

Baseline platelet count (109/l), mean (SD) 19.9 (19.3) 17.5 (10.7) 18.3 (13.9)
Time since ITP diagnosisa (years), mean (SD) 3.0 (2.3) 3.0 (2.8) 3.0 (2.6)
Splenectomized, n (%) 1 (5.0) 1 (2.4) 2 (3.2)
Number of prior ITP treatments received, n (%)

1 6 (30) 8 (19.0) 14 (22.6)
2 3 (15) 18 (42.9) 21 (33.9)
3 6 (30) 8 (19.0) 14 (22.6)

>3 5 (25) 8 (19.0) 13 (21.0)
aYears are calculated as (randomization date – ITP diagnosis/splenectomy date)/365.25. Partial dates of ITP diagnosis/splenectomy with
missing day only are imputed at 15, partial dates with missing month and day are imputed as July 1. SD, standard deviation; ITP, immune
thrombocytopenia.

“minimal” or “no change” in health status to identify howmuch
KIT scores could be expected to vary when patients experience
only slight changes in health status. The establishment of the
MID then involved combining information obtained from both
the distribution- and anchor-based methods.

RESULTS

This study included a total of 62 patients; 42 were ran-
domly assigned to receive romiplostim and 20 to receive placebo.
The mean age of the study population was 9.6 years (range:
3–17 years); there were 16 patients younger than 7 years of age
(Table I). Fifty-seven percent of patients were female and 66%
were Caucasian.

For the 16 patients who were younger than 7 years (11 treat-
ment and five placebo), the Parent Proxy version of the KIT
was completed since the child was too young to be able to self-
administer the Child Self-Report version. However, inadequate
sample sizes at each assessment period did not allow for mean-
ingful comparisons by the treatment group or platelet response;
therefore, results from the Parent Proxy versions are not pre-
sented here, except when it was possible to combine them with
those from the Child Self-Report versions. The remaining 46
patients (31 treatment and 15 placebo) were old enough and
able to self-administer the Child Self-Report version. The Par-
ent Impact version was completed by all parents, regardless of
the child’s age. Changes in KIT scores by the treatment group
showed numerically greater and more often statistically signif-
icant improvements from baseline to each assessment for chil-
dren receiving romiplostim versus placebo (Table II).

In the mixed-effects analysis, changes in child KIT scores
(combined from the Child Self-Report and Parent Proxy
versions) were not significantly different by treatment group,
age, gender, or race. In fact, only the baseline KIT score was sig-

nificantly associated with changes in child KIT scores. However,
for the Parent Impact scores, the mixed-effects analysis demon-
strated greater reduction in parental burden from baseline in the
romiplostim group versus the placebo group (P = 0.015), and
significantly greater improvements (across both groups) at weeks
16 (P = 0.020), and 25 (P = 0.030), compared with week 8. Age,
gender, and race were not associated with significantly different
changes in Parent Impact scores (data not shown).

Results of the assessment of psychometric properties of the
KIT provided moderate evidence of its reliability and validity
within this study sample, although this study was not designed
or powered for this purpose. As evidenced by Cronbach’s alpha
coefficients at each assessment, the Child Self-Report and Par-
ent Impact versions demonstrated excellent internal consistency
reliability. When using questionnaires with at least 75% of the
responses answered, missing scores were imputed and alpha val-
ues ranged from 0.88 to 0.96. When patients were stratified by
platelet count to assess known-groups validity, KIT scores did
not significantly differ across platelet count category, and when
assessing construct validity, correlations between KIT scores
from the Child and Parent Impact versions tended to be at or
below 0.50. More details of these results can be found in the
Supplementary Material.

The responsiveness of the Child and Parent Impact ver-
sions was measured by examining and comparing the KIT
change scores between platelet responders (overall and durable
response) and nonresponders. Results were similar for both re-
sponse groups, but in general, changes in mean KIT scores by
response status showed numerically greater and more often sta-
tistically significant improvements from baseline to each assess-
ment for responders versus nonresponders. In the Child Self-
Report version, small differences were evident, with responders
producing mean changes between 11 and 16 and nonresponders
producing mean changes ranging from 3 to 10. For the Par-
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TABLE II. Mean Changes in KIT Scores by Treatment Group

Placebo Romiplostim

Weekly KIT
Score

Change from
Baseline

Weekly KIT
score

Change from
baseline

Child self-report
Baseline 68.9 (16.8) – 66.8 (16.0) –

n = 12 n = 28
Week 8 77.2 (17.4) 9.1 (12.8)a 76.3 (14.8) 9.4 (13.9)a

n = 13 N = 11 n = 30 n = 28
Week 16 76.9 (17.3) 8.4 (15.6) 78.1 (14.4) 10.7 (14.3)a

n = 12 n = 10 n = 29 n = 27
Week 25 (end of study) 78.0 (18.9) 9.8 (15.7) 80.2 (14.8) 13.7 (16.7)a

n = 13 n = 11 n = 30 n = 28
Between group difference in
mean change from baselineb
(P-value)

N.S.

Parent impact
Baseline 35.5 (17.0) – 34.4 (19.0) –

n = 18 n = 40
Week 8 39.2 (20.7) 3.6 (17.3) 48.3 (22.5) 13.3 (11.7)a

n = 17 n = 16 n = 42 n = 40
Week 16 48.3 (18.9) 12.3 (15.4)a 50.1 (22.9) 15.4 (16.4)a

n = 18 n = 17 n = 41 n = 39
Week 25 (end of study) 49.4 (18.2) 12.8 (16.3)a 53.7 (25.4) 17.5 (16.7)a

n = 17 n = 16 n = 39 n = 37
Between group difference in
mean change from baselineb
(P-value)

P = 0.015

All cell values are mean (SD) and sample size. Change from baseline only includes patients who provided responses at both time points.
Note that change from baseline was calculated only using data for those with complete assessments at baseline and the follow-up assessment
period of interest. aIndicates that confidence interval for mean change from baseline does not include zero, indicating statistical significance
bA mixed-effects repeated measures analysis was conducted to estimate the difference between treatment groups in mean changes in KIT
scores pooled using follow-up data from weeks 8, 16, and 25, controlling for baseline score, the child’s age, race, and gender. N.S., not
statistically significant.

ent Impact version, at most assessments the mean change for
responders was slightly higher than for nonresponders, but at
week 16 those with an overall platelet response had a slightly
lower mean change than nonresponders (Table III). When the
responsiveness statistic was analyzed by treatment group, mod-
erate differences between romiplostim and placebo groups were
seen for the Child Self-Report version, and the Parent Impact
version produced mixed results (Supplementary Material).

Results of distribution-based methods indicated that lower
bounds of the MID for the two KIT versions with adequate
sample sizes ranged from 7 to 8 for the Child Self-Report ver-
sion and from 8 to 9 for the Parent Impact version. With the
anchor-based analyses, the mean (SD) changes in Child Self-
Report KIT scores among those whose symptoms were rated
as having no change ranged from 2.5 (10.13) to 11.7 (12.10),
while mean changes in scores among those whose symptoms
were rated as “minimally” different (better or worse) ranged
from –0.6 to 13.1. For the Parent Impact version, the mean (SD)
change in KIT score when symptoms were rated as having either
no change or minimal change ranged from 7.2 (13.07) to 26.8
(11.57), but the mean was frequently between 10 and 13 points.
When distribution- and anchor-basedmeasures were considered
together, the final MID ranges for the Child Self-Report ver-
sion and the Parent Impact version were 9–13 points and 11–13
points, respectively.

DISCUSSION

This study sought to perform an exploratory analysis of the
impact of romiplostim on theHRQoL of pediatric subjects with
ITP using data from a clinical trial for which the primary out-
come was platelet response. HRQoL was measured using ver-
sions of the KIT, a tool developed using data from interviews
with 88 children with acute or chronic ITP and their parents,[21]
although limited sample sizes among those completing the Par-
ent Proxy version limited the ability to examine these results.
The current study, while not powered or designed tomeasure the
impact of romiplostim on changes in HRQoL, found that KIT
scores from baseline to the end of the study were numerically
greater andmore often statistically significant in patients treated
with romiplostim versus those receiving a placebo.Mixed-effects
analysis revealed that the romiplostim group had statistically sig-
nificantly more improvement (versus placebo) in the KIT score
of the Parent Impact version, but not in the KIT score of the
Child Self-Report version.

Responsiveness of the Child Self-Report version was low,
while the Parent Impact version produced mixed results.
Through the integration of distribution- and anchor-based anal-
yses, the range for the MID for the Child Self-Report version
was estimated to be 9–13 points, while for the Parent Impact
version the range was estimated to be 11–13 points.

Pediatr Blood Cancer DOI 10.1002/pbc
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TABLE III. Mean Changes in KIT Scores by Platelet Response Group

KIT version
Assessment

week
Mean change

(95% CI) for responders

Mean change
(95% CI) for
nonresponders

By overall platelet responsea
Child self-report 8 11.1 (4.3, 18.0) 3.5 (–4.6, 11.6)

n = 23 n = 17
16 11.2 (4.3, 18.1) 7.8 (0.9, 14.7)

n = 22 n = 16
25 15.9 (8.3, 23.6) 7.9 (0.9, 14.9)

n = 23 n = 16
Parent impact 8 10.7 (7.4, 14.0) 10.3 (2.8, 17.8)

n = 30 n = 26
16 13.8 (7.3, 20.3) 15.2 (9.4, 21.1)

n = 30 n = 26
25 17.3 (10.3, 24.3) 14.7 (8.7, 20.7)

n = 29 n = 24
By durable platelet responseb
Child self-report 8 11.0 (3.0, 19.0) 5.1 (–1.9, 12.1)

n = 19 n = 21
16 11.5 (3.6, 19.3) 8.3 (2.1, 14.5)

n = 18 n = 20
25 15.1 (5.9, 24.2) 10.3 (4.1, 16.5)

n = 19 n = 20
Parent impact 8 12.6 (8.7, 16.4) 9.1 (3.2, 15.0)

n = 23 n = 33
16 15.1 (7.6, 22.6) 14.0 (8.6, 19.4)

n = 23 n = 33
25 22.2 (14.1, 30.3) 11.8 (6.7, 16.9)

n = 22 n = 31
aDefined as achieving a weekly platelet response (platelet count�50× 109/l) for�4 weeks during weeks 2–25 bdefined as achieving a weekly
platelet response for �6 weeks during weeks 18 through 25. CI, confidence interval.

A previous study of 22 children with ITP reported that
romiplostim (17 children) was associated with a significantly
improved Parental Impact KIT scores compared with those re-
ceiving placebo (five children). While improvements in child
HRQoL (measured by KIT scores) trended toward improve-
ment in those receiving romiplostim, the improvement was not
statistically significant.[20] These results are similar to the find-
ings in the current study, a larger follow-up prospective clini-
cal trial. In a study on the effects of eltrombopag on HRQoL
among children with ITP, patients and their guardians com-
pleted KIT versions at baseline, after 6 and 12 weeks of
treatment, and at the end of the study (or withdrawal). The
authors reported that patients receiving eltrombopag demon-
strated small improvements in KIT scores, but improvements
did not exceed what the authors referred to as minimally im-
portant differences (estimates for MID are not referenced).
[28]

Prior studies on the psychometric properties of the KIT tool
with larger sample sizes have confirmed its validity and reliabil-
ity. A study of 90 patients with ITP aged 2–18 years reported
that the KIT was moderately correlated with the Pediatric Qual-
ity of Life Inventory (PedsQL), with the KIT demonstrating
comparable reliability and better responsiveness.[12] The inter-
national version of the KIT (adapted for France, Germany, the
United Kingdom, and Uruguay) has also been found to be valid
and reliable, and to have moderate correlations with the Ped-
sQL and the KINDL.[29] The current study, while not pow-

ered to replicate the assessments of these prior studies, adds to
the literature surrounding the KIT tool by providing estimates
of the MID for both the Child Self-Report and Parent Impact
versions.

The current study has several limitations to consider. To be-
gin, the small sample sizes for the Parent Proxy version did not
allow for examination of the results of this version or an esti-
mation of its MID, and for the Child Self-Report version, small
sample sizes at some assessments may provide limited precision
of estimates. Furthermore, since the primary outcome of the
trial was to assess the efficacy and safety of romiplostim, the
study was not specifically designed or powered to measure the
impact of romiplostim onHRQoL. Additionally, it was not pos-
sible to calculate the test–retest reliability because the interval
available for these measures was too long. Finally, since patients
and their parents were required to visit the clinic for laboratory
tests and assessments with a higher frequency than is typically
necessary for care of ITP; it is possible that this increased fre-
quency of hospital visits, including venipuncture for blood sam-
pling, could have bothered some children and resulted in worse
Child Self-Report scores than would be seen among children
with ITP receiving usual care.

Despite these limitations, the results of this study suggest that
treatment with romiplostim may be associated with improved
HRQoL in children with primary ITP and reduced burden to
their parents. This study also provides additional support, al-
beit limited, of the measurement properties of the KIT. Finally,
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MID estimates for both the Child Self-Report and Parent Im-
pact versions of the KIT provide clinicians and researchers with
thresholds for what constitutes clinically meaningful change in
KIT scores. Future prospective studies with larger sample sizes
are warranted to follow-up on the interesting observations from
this prelicensure, multicenter, randomized clinical trial com-
paring romiplostim with placebo in children with ITP with
long-term follow up for safety issues.
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