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ABSTRACT

Introduction: Romiplostim has been approved
in Europe since 2009 to treat patients with
chronic primary immune thrombocytopenia
(ITP). Using real-world data from seven Euro-
pean countries, we measured the effectiveness

and safety outcomes within 24 weeks following
romiplostim initiation by duration of ITP: less
than 3 months (‘‘newly diagnosed’’), 3–-
12 months (‘‘persistent’’), and more than
12 months (‘‘chronic’’).
Methods: Adults with ITP and C 1 romiplostim
administration between 2009 and 2012 were
included. Endpoints included durable platelet
response, median platelet count, rescue ther-
apy, bleeding and adverse events. We used
inverse probability of censoring weighted esti-
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mators to estimate cumulative risk of each
outcome. There were 64 newly diagnosed, 50
persistent, and 226 chronic ITP patients at
romiplostim initiation.
Results: Durable platelet response at 24 weeks
ranged from 32% [confidence interval (CI):
18–46%] in newly diagnosed patients to 53%
(CI 37–68%) in persistent patients. Median
platelet count during follow-up ranged from 88
(CI 80–96) 9 109/L in chronic patients to 131
(CI 102–160) 9 109/L in newly diagnosed
patients.
Conclusion: Regardless of ITP duration, over
half of patients discontinued concomitant ITP
medications. Few adverse events were observed.
Although only approved for chronic patients,
estimates of the romiplostim treatment effect
were similar across patients being managed in
European clinical practice, regardless of ITP
duration at romiplostim initiation.

Keywords: Bleeding disorder; Immune
thrombocytopenia; Real-world evidence;
Romiplostim; Thrombopoietin receptor agonist

Key Summary Points

Newly diagnosed patients initiating
romiplostim were older and had evidence
of more severe thrombocytopenia than
patients with persistent or chronic ITP.

In clinical practice, romiplostim was
effective in raising platelet counts
regardless of the duration of ITP, similar to
previous clinical trials.

Adverse drug reactions were rare for
patients with any ITP duration.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features

for this article, go to https://doi.org/10.6084/
m9.figshare.14258513.

INTRODUCTION

Primary immune thrombocytopenia (ITP) is an
acquired immune-mediated disorder character-
ized by platelet counts less than 100 9 109/L
and increased risk of bleeding [1]. Primary ITP is
relatively rare, with an annual incidence of 3.3/
100,000 and prevalence of 9.5/100,000 adults
[2]. Romiplostim was approved by the European
Medicines Agency (EMA) on 4 February 2009 for
the treatment of thrombocytopenia in adult
patients with chronic ITP (currently defined as
ITP lasting a duration of greater than
12 months) with insufficient response to prior
therapy [3]. Romiplostim was approved by the
United States Food and Drug Administration in
2008, and, in 2019, the label was revised to
include all patients who have had an insuffi-
cient response to previous ITP treatments,
regardless of ITP duration when the treatment is
initiated [4].

Evidence from randomized clinical trials
suggests romiplostim is effective at raising pla-
telet levels among patients with chronic ITP as
well as those in earlier phases (ITP B 12 months)
[5]. For example, in an integrated analysis of
nine studies involving 911 ITP patients treated
with romiplostim, 53% of those with newly
diagnosed (ITP\3 months) or persistent (ITP
3–12 months), and 49% of those with chronic
ITP achieved durable platelet response within
24 weeks of initiating romiplostim. In real-
world clinical practice, estimates of romiplostim
treatment effect have been examined overall
[6]; however, such estimates of romiplostim
treatment effect among patients by duration of
ITP have not previously been described. The
objective of this study was to describe patient
characteristics, treatment patterns, and ITP-re-
lated health and safety outcomes in romi-
plostim users, both overall and stratified by
duration of ITP at initiation of romiplostim.
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METHODS

Study Design

Data collection methodology has previously
been described in Steurer et al. [6]; we provide a
brief summary. Data were collected via
chart review from clinical practices in seven
European countries (Austria, Belgium, Czech
Republic, France, Greece, Portugal, Sweden),
with a maximum of 25 subjects enrolled per
center. Participating practices comprised a mix
of academic and non-academic centers. Each
clinical site obtained Institutional Review Board
(IRB)/Independent Ethics Committee (IEC) ap-
proval as required by the local institution(s).
Starting with the first dose of romiplostim, fol-
low-up data, including routine platelet count
measurements, were abstracted weekly from
medical charts when available. Demographics
and prior health history were also abstracted
from medical charts before romiplostim initia-
tion. In our study, all analyses were stratified by
duration of ITP at romiplostim initiation
according to the following categories defined by
the International Working Group [7, 8]: newly
diagnosed (\3 months since diagnosis), persis-
tent (3–12 months since diagnosis), and chronic
([12 months since diagnosis).

Cohort Selection

As described in Steurer et al. [6], patients were
eligible for the study if they were at least
18 years of age at romiplostim initiation, had
primary ITP, and provided appropriate written
informed consent. Patients were excluded from
the study if, at the time of enrollment, the
patient received or planned to receive pegylated
recombinant human megakaryocyte growth
and development factor, recombinant human
thrombopoietin, or other thrombopoietin
receptor agonists or related platelet products.
Additionally, patients were excluded if they
participated in any interventional clinical study
or initiated romiplostim therapy before its
commercial launch. Patients were enrolled from
2009 to 2012, with follow-up for this study
ending in 2013.

Follow-Up

The index date was defined as the first date of
romiplostim treatment. Patients were followed
for 24 weeks or until the end of available data
before 24 weeks (e.g., consent withdrawn or lost
to follow-up) for descriptive analyses and were
not censored for romiplostim discontinuation.
For outcome analyses, patients were followed
until the earliest of: end of the 24-week follow-
up, end of available data, receipt of splenec-
tomy, initiation of eltrombopag, occurrence of
platelet transfusion, or lack of certain platelet
measurements (Table S1). Additionally, overall
platelet response, median overall platelet
response, and first platelet response by week 24
were censored at the time of receipt of rescue
therapy. Patients were defined as receiving res-
cue therapy if the therapy was received after (1)
an initial platelet response (platelet
count C 50 9 109/L) and subsequent loss of
platelet response (platelet count B 30 9 109/L);
or (2) treatment switch after no platelet
response was observed; or (3) if therapies were
introduced for active bleeding (Table S1). Res-
cue therapy of any type, specifically oral ster-
oids as rescue therapy, Rho (D) immune
globulin (intravenous anti-D), intravenous
immunoglobulin (IVIg), intravenous steroids,
or platelet transfusions as rescue therapy were
recorded for each patient.

Variables

Baseline characteristics were described at romi-
plostim initiation and were abstracted using all
available chart history unless otherwise speci-
fied. History of bleeding was defined as any
bleeding event occurring in the 6 months
before the index date. Active bleeding was
defined as a bleeding event within 7 days before
or on the index date. Thrombotic events at any
point in the available chart history and liver
events within 5 years of romiplostim initiation
were coded using the Medical Dictionary for
Regulatory Activities (MedDRA v.17.1), a clini-
cally validated international medical terminol-
ogy dictionary–thesaurus used by regulatory
authorities and the biopharmaceutical industry
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for data entry and retrieval, as well as adverse
event classification (Tables S2 and S3, respec-
tively). Previously developed sets of embolic
and thrombotic event terms from MedDRA
were used to identify thrombotic events,
including 317 terms related to thrombotic
events (including but not limited to myocardial
infarction, stroke, and venous thromboem-
bolism; Table S2). Similarly, a previously devel-
oped set of 350 terms related to liver events
were used, including but not limited to hepati-
tis, hepatic cirrhosis, and liver transplant
(Table S3). The ITP medications that were cap-
tured included IV anti-D, autologous
hematopoietic stem cell transplantation
(AHSCT), azathioprine, alemtuzumab, corticos-
teroids (oral and intravenous), cyclophos-
phamide, cyclosporine, danazol, dapsone,
eltrombopag, IVIg (a mixture of antibodies
prepared from donated blood), mycophenolate,
rituximab, and vinca-alkaloids. Medications
were considered to be baseline if the start and
end date of the medication occurred before the
index romiplostim date. Medications were
considered concomitant if the index romi-
plostim date fell between or on either the start
or end date of the concomitant medication.
Romiplostim discontinuation was documented
as the date of the last dose administered in the
medical record. Patients were considered to
have refractory ITP if they (1) were splenec-
tomized prior to romiplostim initiation, or (2)
had three or more ITP therapies prior to romi-
plostim initiation.

Outcomes

Definitions of each outcome listed below and
criteria for censoring are included in Table S1.
Platelet-based outcomes included median over-
all platelet count, overall platelet response, and
first platelet response, all of which were cen-
sored for rescue therapy. Median overall platelet
count was defined as the median of all platelet
count measurements during weeks 2–24 after
index date. Overall platelet response was
defined as the proportion of weekly platelet
count measurements C 50 9 109/L during weeks
2–24 after the index date. First platelet response

was defined as the first instance of a platelet
count C 50 9 109/L during weeks 2–24 after the
index date. Patients in these analyses were
censored if at least 5 continuous weeks passed
with no platelet count measurement during
weeks 2–24 after index date (equating to a
minimum of four platelet measurements per
patient over the follow-up period). Addition-
ally, durable platelet response was defined
as C 75% of all recorded platelet count mea-
surements C 50 9 109/L during weeks 14–24
after the index date; rescue therapy was treated
as outcome failure.

Bleeding outcomes included any bleeding
event, bleeding requiring hospitalization (hos-
pitalized bleeding), bleeding leading to emer-
gent treatment, and specific types of bleeding
(i.e., abnormal vaginal bleeding, central ner-
vous system bleeding with neurologic symp-
toms, hematemesis, hematochezia, hematuria,
and/or melena). Documented bleeding events
(any), hospitalized bleeding, and specific types
of bleeding were assessed from the day after the
index date through week 24. Bleeding leading
to emergent treatment was defined as having
IVIg, IV anti-D, platelet transfusion, or IV ster-
oids as a treatment within 7 days after the start
of the bleeding event and was assessed from the
day after the index date through week 24.

Discontinuation of concomitant ITP treat-
ment was defined as a patient having no further
administration of any type of non-romiplostim
ITP medication that was present at romiplostim
initiation (including cyclosporin, mycopheno-
late mofetil, oral steroid, IV steroid, IVIg, IV
anti-D, danazol, vinca alkaloids, azathioprine,
rituximab, alemtuzumab, dapsone, cyclophos-
phamide) during weeks 14–24 after the index
date. Discontinuation of specific concomitant
ITP treatment was similarly defined but focused
only on oral steroids, IV steroid, IVIg, and/or IV
anti-D.

All adverse drug reactions (ADRs) that
occurred from the day after the index date
through 24 weeks were evaluated. Thrombotic
ADRs were included if they occurred from the
day after the index date through 24 weeks after
initiation and the event included one of the
MedDRA embolic and thrombotic event terms
used to identify baseline thrombotic events.
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Bone marrow ADRs were reported if they
occurred from the day after the index date
through 24 weeks after initiation and the event
contained the term ‘‘myelofibrosis.’’

Statistical Analyses

We described the overall and stratified (on ITP
duration) cohorts at romiplostim initiation.
Categorical data were summarized by the
number of patients in each category, while
continuous data were summarized using the
median unless otherwise specified. Addition-
ally, unweighted mean dose and median plate-
let count were calculated for each patient over
the follow-up period. For each time-to-event
outcome (bleeding, splenectomy, and ADRs)
and binary outcome (durable platelet response
and discontinuation of concomitant ITP treat-
ments), we estimated the cumulative incidence
of the event for the single treatment group at
24 weeks using the Aalen–Johansen estimator of
cumulative incidence accounting for the com-
peting risk of death [9]. We used inverse prob-
ability of censoring weights to account for
informative censoring [10, 11], and included
clinically relevant variables in the censoring
models, including severity of thrombocytope-
nia, number of prior ITP treatments, and history
of oral steroid and IVIg use. Patients with
missing baseline platelet information (n = 3)
were dropped from the outcome analyses.
Confidence intervals for all outcomes were
obtained by taking the standard deviation of
the estimates from 100 nonparametric group-
based bootstrap replications. Within each
bootstrap replication, the censoring model was
re-estimated [12]. The Independent Advarra IRB
approved this secondary analysis for NoviSci
under NoviSci—01, Pharmacoepidemiology,
Health Services, and Outcomes Research Using
Limited and De-identified Data (Pro00020889).
All analyses were conducted using the open
source programming language R v.3.5.2 [13].

RESULTS

Overall, 340 patients were enrolled in the study,
representing adults with primary ITP who

received at least one dose of romiplostim [6].
Four patients died during the study and one
patient withdrew consent during the 24-week
follow-up. Sixty-four (19%) patients had newly
diagnosed ITP, 50 (15%) had persistent ITP and
226 (66%) had chronic ITP at romiplostim ini-
tiation (Table 1). Patients with newly diagnosed
ITP were older than patients with persistent or
chronic ITP (median age = 67, 59, 60 years,
respectively). Median baseline platelet counts
were similar across strata, ranging from 17 to
21 9 109/L. A higher proportion of patients
with newly diagnosed ITP at romiplostim initi-
ation had a history of bleeding in the 6 months
prior to initiation (75% compared to 50% and
39% for persistent and chronic ITP, respec-
tively). These patients also more frequently had
active bleeding at romiplostim initiation [25%
compared to 8% (persistent) and 12%
(chronic)].

Regarding the nature and extent of ITP
treatments prior to romiplostim initiation, most
patients (more than 60%) had previous expo-
sure to oral steroids or IVIg, regardless of the
duration of ITP at romiplostim initiation
(Table 1). Forty-five percent of newly diagnosed
patients (n = 29), 60% of persistent (n = 30),
and 76% of chronic ITP patients (n = 172) were
considered refractory at romiplostim initiation
(Table S5), and all analyses were repeated using
only refractory patients (Tables S6–S9). Prior IV
steroid administration and receipt of a platelet
transfusion at romiplostim initiation was high-
est in patients with newly diagnosed ITP (48%
and 36%, respectively), and was lowest in those
with chronic ITP (27% and 12%, respectively).
Conversely, previous receipt of splenectomy
was most frequent in patients with chronic ITP:
47% of chronic ITP patients were splenec-
tomized versus 8% of newly diagnosed or per-
sistent ITP patients initiating romiplostim. Prior
rituximab use was also relatively common,
particularly in patients with persistent (48%) or
chronic (44%) ITP at romiplostim initiation.
Overall, the number of ITP treatments received
prior to romiplostim initiation increased with
increasing duration of ITP. However, concomi-
tant treatments at romiplostim initiation was
highest in those with newly diagnosed ITP at
romiplostim initiation, namely with respect to
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Table 1 Baselinea characteristics at romiplostim initiation, overall and stratified by duration of ITP at romiplostim
initiation

Overall
(n5 340)

ITP duration (months)

< 3
(n 5 64)

3–12
(n5 50)

> 12
(n5 226)

Age, median (min, max) 62 (18, 91) 67 (19, 88) 59 (18, 82) 60 (18, 91)

Age at romiplostim initiation (years)

18–64 193 (56.8%) 29 (45.3%) 29 (58.0%) 135 (59.7%)

65–74 72 (21.2%) 9 (14.1%) 11 (22.0%) 52 (23.0%)

75 ? 75 (22.1%) 26 (40.6%) 10 (20.0%) 39 (17.3%)

Male sex 157 (46.2%) 30 (46.9%) 29 (58.0%) 98 (43.4%)

Year of romiplostim initiation

2009 65 (19.1%) 7 (10.9%) 12 (24.0%) 46 (20.4%)

2010 149 (43.8%) 32 (50.0%) 15 (30.0%) 102 (45.1%)

2011 71 (20.9%) 16 (25.0%) 11 (22.0%) 44 (19.5%)

2012 55 (16.2%) 9 (14.1%) 12 (24.0%) 34 (15.0%)

Weight in kilograms at baseline, median (min, max) 75 (24, 160) 79 (45, 130) 70 (24, 120) 75 (43, 160)

Missing 4 (1.2%) 1 (1.6%) 1 (2.0%) 2 (0.9%)

History of thrombotic events 35 (10.3%) 7 (10.9%) 4 (8.0%) 24 (10.6%)

History of myocardial infarction 11 (3.2%) 2 (3.1%) 1 (2.0%) 8 (3.5%)

History of liver eventb 17 (5.0%) 5 (7.8%) 2 (4.0%) 10 (4.4%)

Baseline platelet count 9 109/L, median (min, max) 20 (0.0, 380) 17 (0.0, 190) 19 (1.0, 160) 21 (1.0, 380)

Missing 3 (0.9%) 0 (0%) 0 (0%) 3 (1.3%)

Baseline platelet count

� 15 129 (37.9%) 30 (46.9%) 22 (44.0%) 77 (34.1%)

16–30 104 (30.6%) 22 (34.4%) 9 (18.0%) 73 (32.3%)

[30 104 (30.6%) 12 (18.8%) 19 (38.0%) 73 (32.3%)

Missing 3 (0.9%) 0 (0%) 0 (0%) 3 (1.3%)

Duration of ITP (months), median (min, max) 40 (0.0, 670) 0.97 (0.0, 3.0) 5.8 (3.0, 12) 81 (12, 670)

History of bleedingc 161 (47.4%) 48 (75.0%) 25 (50.0%) 88 (38.9%)

Hospitalized bleeding 85 (25.0%) 27 (42.2%) 14 (28.0%) 44 (19.5%)

Active bleeding 48 (14.1%) 16 (25.0%) 4 (8.0%) 28 (12.4%)
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Table 1 continued

Overall
(n5 340)

ITP duration (months)

< 3
(n5 64)

3–12
(n5 50)

> 12
(n5 226)

Prior ITP therapies

Oral steroid 253 (74.4%) 39 (60.9%) 37 (74.0%) 177 (78.3%)

IV anti-D 11 (3.2%) 0 (0%) 0 (0%) 11 (4.9%)

IVIg 239 (70.3%) 45 (70.3%) 35 (70.0%) 159 (70.4%)

IV steroid 107 (31.5%) 31 (48.4%) 16 (32.0%) 60 (26.5%)

Platelet transfusion 59 (17.4%) 23 (35.9%) 10 (20.0%) 26 (11.5%)

History of splenectomy 116 (34.1%) 5 (7.8%) 4 (8.0%) 107 (47.3%)

AHSCT 1 (0.3%) 0 (0%) 0 (0%) 1 (0.4%)

Azathioprine 30 (8.8%) 0 (0%) 6 (12.0%) 24 (10.6%)

Alemtuzumab 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Cyclophosphamide 23 (6.8%) 0 (0%) 2 (4.0%) 21 (9.3%)

Cyclosporine 33 (9.7%) 0 (0%) 4 (8.0%) 29 (12.8%)

Danazol 35 (10.3%) 1 (1.6%) 3 (6.0%) 31 (13.7%)

Dapsone 20 (5.9%) 0 (0%) 3 (6.0%) 17 (7.5%)

Mycophenolate 6 (1.8%) 0 (0%) 1 (2.0%) 5 (2.2%)

Rituximab 130 (38.2%) 6 (9.4%) 24 (48.0%) 100 (44.2%)

Vinca alkaloids 25 (7.4%) 3 (4.7%) 3 (6.0%) 19 (8.4%)

Number of ITP treatments received prior to romiplostim

initiation, median (min, max)

3.0 (0.0, 9.0) 2.0 (0.0, 5.0) 3.0 (0.0, 6.0) 3.0 (0.0, 9.0)

Number of previous ITP treatments received category

0 13 (3.8%) 2 (3.1%) 2 (4.0%) 9 (4.0%)

1 62 (18.2%) 16 (25.0%) 11 (22.0%) 35 (15.5%)

2 77 (22.6%) 20 (31.2%) 9 (18.0%) 48 (21.2%)

3 ? 188 (55.3%) 26 (40.6%) 28 (56.0%) 134 (59.3%)

Number of refractory patientsd 231 (67.9%) 29 (45.3%) 30 (60.0%) 172 (76.1%)

ITP immune thrombocytopenia, IV intravenous, AHSCT autologous hematopoietic stem cell transplantation
a Medications were considered to be baseline if the start and end date of the medication happened before the index
romiplostim date
b Measured in the 5 years before romiplostim initiation
c Measured within 6 months before romiplostim initiation
d Patients were considered to have refractory ITP if they (1) were splenectomized prior to romiplostim initiation, or (2)
had three or more ITP therapies prior to romiplostim initiation
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oral steroids, IVIg, IV steroids, and platelet
transfusions (Table 2).

Romiplostim Dosing

Most patients, regardless of duration of ITP,
continued receiving romiplostim for the entire
24-week follow-up period (Table 3). Although
the most common starting dose was 1 lg/kg, a
higher proportion of patients with newly

diagnosed ITP started on a higher dose (27%
started on a dose of C 3 lg/kg vs. 16% in per-
sistent or chronic patients). However, these
patients had a lower cumulative dose over the
follow-up period than those with persistent or
chronic ITP (median = 44 lg/kg vs. 59 lg/kg or
53 lg/kg, respectively; Figure S1). This is likely
because during the follow-up period, the maxi-
mum dose over follow-up was higher for
patients with persistent and chronic ITP, and a
higher proportion of newly diagnosed patients

Table 2 Concomitanta treatments (%), overall and stratified by duration of ITP at romiplostim initiation

Overall
(n5 340)

ITP duration (months)

< 3
(n5 64)

3–12
(n5 50)

> 12
(n5 226)

Oral steroid 120 (35.3%) 25 (39.1%) 18 (36.0%) 77 (34.1%)

IV anti-D 0 (0%) 0 (0%) 0 (0%) 0 (0%)

IVIg 25 (7.4%) 6 (9.4%) 4 (8.0%) 15 (6.6%)

IV steroid 11 (3.2%) 4 (6.2%) 2 (4.0%) 5 (2.2%)

Azathioprine 5 (1.5%) 1 (1.6%) 1 (2.0%) 3 (1.3%)

Alemtuzumab 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Cyclophosphamide 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Cyclosporine 6 (1.8%) 0 (0%) 2 (4.0%) 4 (1.8%)

Danazol 4 (1.2%) 0 (0%) 0 (0%) 4 (1.8%)

Dapsone 4 (1.2%) 0 (0%) 0 (0%) 4 (1.8%)

Mycophenolate 2 (0.6%) 0 (0%) 0 (0%) 2 (0.9%)

Rituximab 7 (2.1%) 2 (3.1%) 1 (2.0%) 4 (1.8%)

Vinca alkaloids 2 (0.6%) 1 (1.6%) 0 (0%) 1 (0.4%)

Platelet transfusion 12 (3.5%) 6 (9.4%) 2 (4.0%) 4 (1.8%)

Number of ITP treatments received, median (Min, Max) 0.0 (0.0, 5.0) 1.0 (0.0, 3.0) 0.0 (0.0, 3.0) 0.0 (0.0, 5.0)

Number of concomitant ITP treatments received category

0 180 (52.9%) 28 (43.8%) 26 (52.0%) 126 (55.8%)

1 127 (37.4%) 28 (43.8%) 19 (38.0%) 80 (35.4%)

2 30 (8.8%) 7 (10.9%) 4 (8.0%) 19 (8.4%)

3 ? 3 (0.9%) 1 (1.6%) 1 (2.0%) 1 (0.4%)

ITP immune thrombocytopenia, IV intravenous
a Medications were considered concomitant if the index romiplostim date fell between or on the start or end date of the
medication
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discontinued romiplostim during follow-up. At
1 month after romiplostim initiation, 11% of
newly diagnosed patients had discontinued
romiplostim compared with 4% of persistent
and 3% of chronic patients (Figure S2). At the

end of follow-up at 24 weeks, 25% of newly
diagnosed patients, 19% of persistent patients,
and 13% of chronic patients had discontinued
romiplostim (Figure S2; Table 3).

Table 3 Romiplostim usage and dosing during follow-up period, overall and stratified by duration of ITP at romiplostim
initiation

Overall
(n5 340)

ITP duration (months)

< 3
(n5 64)

3–12
(n5 50)

> 12
(n5 226)

Duration of exposure (weeks)

Mean (SD) 22 (5.9) 20 (7.3) 22 (6.0) 22 (5.4)

Median (min, max) 24 (1.0, 24) 24 (2.0, 24) 24 (1.0, 24) 24 (1.0, 24)

Number of romiplostim administrations

Mean (SD) 18 (7.6) 17 (7.8) 18 (7.4) 19 (7.5)

Median (min, max) 22 (1.0, 46) 21 (2.0, 25) 23 (1.0, 24) 22 (1.0, 46)

Cumulative dose (lg/kg)

Mean (SD) 64 (52) 52 (35) 71 (56) 65 (55)

Median (min, max) 52 (1.0, 440) 44 (4.0, 140) 59 (1.0, 210) 53 (1.0, 440)

Average weekly dose (lg/kg)a

Mean (SD) 3.0 (2.2) 2.8 (1.7) 3.2 (2.2) 3.0 (2.3)

Median (min, max) 2.5 (0.04, 18) 2.4 (0.3, 10) 2.5 (0.2, 8.6) 2.5 (0.04, 18)

Initial romiplostim dose, n (%)

1 lg/kg 238 (70.0%) 38 (59.4%) 32 (64.0%) 168 (74.3%)

2 lg/kg 42 (12.4%) 9 (14.1%) 10 (20.0%) 23 (10.2%)

C 3 lg/kg 60 (17.6%) 17 (26.6%) 8 (16.0%) 35 (15.5%)

Maximum dose (lg/kg)

B 3 160 (47.1%) 34 (53.1%) 17 (34.0%) 109 (48.2%)

4–9 145 (42.6%) 26 (40.6%) 25 (50.0%) 94 (41.6%)

10 35 (10.3%) 4 (6.2%) 8 (16.0%) 23 (10.2%)

[10 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Romiplostim discontinuation at week 24, % 15.8 (11.2–20.4) 19.2 (8.8–29.7) 12.5 (7.7–17.4)

SD standard deviation
a Average weekly dose was calculated as cumulative dose/duration of exposure and some patients received more than one
dose per week
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Outcomes

Regardless of ITP duration at romiplostim ini-
tiation, more than 80% of patients achieved a
platelet response after romiplostim initiation
during the 24-week follow-up (Table S4).
Patients with newly diagnosed ITP experienced
an increase in platelet count slightly faster than
the other groups, but by the end of follow-up
the unweighted median platelet count was
similar across strata (Fig. 1). The weighted
median overall platelet count was 131 9 109/L
(CI 102–160 9 109/L) for patients with newly
diagnosed ITP, 90 9 109/L (CI 60–120 9 109/L)
for patients with persistent ITP, and 88 9 109/L
(CI80–96 9 109/L) for patients with chronic ITP.
Thirty-two percent (CI 18–46%) of patients with
newly diagnosed ITP, 53% (CI 37–68%) of
patients with persistent ITP, and 49% (CI
42–57%) of patients with chronic ITP achieved a
durable platelet response (Fig. 2). Other platelet-
based endpoints followed a similar pattern
(Table S4).

Fig. 1 Unweighted median platelet count by duration of
ITP at romiplostim initiation, from initial dose through
the 24-week follow-up period. Table represents the
number of patients in each strata at week 0 (romiplostim
initiation), week 12, and week 24 of follow-up

Fig. 2 Estimates of proportion of patients experiencing clinical outcomes by duration of ITP at romiplostim initiation
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Following romiplostim initiation, 45% of
patients with newly diagnosed ITP, 23% of
patients with persistent ITP, and 20% of
patients with chronic ITP received rescue ther-
apy (Fig. 2). Rescue therapy was administered
sooner for newly diagnosed patients; 35% of
patients had received rescue therapy within
30 days following romiplostim initiation
(Fig. 3).

Approximately 21–22% of patients experi-
enced a bleeding event following romiplostim
initiation regardless of duration of ITP, and
hospitalized bleeding in particular occurred in
6–7% of patients (Fig. 2; Table S4). Discontinu-
ation of all concomitant ITP medications during
weeks 14–24 after romiplostim initiation
occurred among 74% of patients with newly
diagnosed ITP, 69% patients with persistent ITP,

Fig. 3 Cumulative incidence of any rescue treatment, by duration of ITP at romiplostim initiation

Table 4 Adverse drug reactions, overall and stratified by duration of ITP at romiplostim initiation

Overall
(n 5 340)

ITP duration (months)

< 3
(n5 64)

3–12
(n5 50)

> 12
(n5 226)

Any ADR, % (95% CI) 15.8 (12–19.5) 10.9 (3.1–18.8) 17 (7.3–26.7) 16.7 (11.9–21.6)

Bone marrow ADRs, % (95% CI) 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0)

Thrombotic ADRs, % (95% CI) 1.3 (0–2.6) 1.8 (0–5.1) 0 (0–0) 1.4 (0–3.1)

ADR adverse drug reaction, CI 95% confidence interval
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and 51% of patients with chronic ITP at initia-
tion. The cumulative incidence of splenectomy
following romiplostim initiation was highest
among patients with persistent ITP at romi-
plostim initiation (13% vs. 2% in newly diag-
nosed or chronic ITP patients). An ADR of any
type occurred in 11% of patients with newly
diagnosed ITP and 17% of patients with persis-
tent or chronic ITP during follow-up (Table 4).
Thrombotic ADRs were infrequent (1.8% in
patients with newly diagnosed ITP and 1.4% in
patients with chronic ITP), and there were no
bone marrow ADRs.

DISCUSSION

In this cohort of adults with primary ITP initi-
ating romiplostim in European clinical practice,
one-third initiated romiplostim treatment
within 12 months following their ITP diagnosis.
This is the first study to evaluate real-world
patient characteristics, romiplostim dosing, and
outcomes stratified by duration of ITP at romi-
plostim initiation (newly diagnosed, persistent,
chronic). Generally, duration of ITP did not
appear to affect dosing or response to romi-
plostim, but newly diagnosed patients in this
study had markers of more severe disease at
romiplostim initiation, including a higher
prevalence of prior and active bleeding and
lower platelet counts compared with those with
persistent or chronic ITP at romiplostim initia-
tion. In these patients, it is possible that romi-
plostim was used as an emergency therapy to
control bleeding. While the majority of this
group had a starting dose of 1 l/kg, a higher
dose of C 3 l/kg was not uncommon, and was
more frequent than seen in persistent or
chronic ITP patients. However, newly diagnosed
ITP patients had the lowest cumulative dose
over the 24 weeks of follow-up, reflecting a
higher incidence of discontinuation in this
group. Despite these differences in severity of
ITP at romiplostim initiation and romiplostim
discontinuation rates during follow-up, platelet
responses were similar across strata of ITP
duration, and there were few ADRs.

The safety and effectiveness of romiplostim
that we observed in routine clinical practice in

Europe is generally consistent with other real-
world data studies. Specifically, Lozano et al.
[14], found that adverse events were rare in 54
patients using romiplostim in Spain, and
Mihaylov et al. [15] found that median platelet
count increased in response to romiplostim in
100 patients in Central and Eastern Europe
within the first 6 months of treatment. At
24 weeks post-initiation of romiplostim in our
study, the weighted median platelet count was
similar across ITP duration categories
(88–131 9 109/L). These values are consistent
with the median platelet count observed by ITP
duration in an integrated analysis of nine clin-
ical trials comparing romiplostim to standard of
care or placebo [5]. Among the trial partici-
pants, patients who initiated romiplostim with
newly diagnosed or persistent primary ITP had
median platelet counts ranging from 75 to
120 9 109/L during weeks 2–24 after initiation,
while patients with chronic ITP at initiation had
counts from 75 to 90 9 109/L [5].

After romiplostim initiation, a durable pla-
telet response was achieved in 32%, 53%, and
49% of patients with newly diagnosed, persis-
tent, and chronic ITP, respectively. The
response in chronic ITP patients appears com-
parable to that measured in chronic patients in
the aforementioned integrated clinical trial data
(49%), which employed a similar definition of
durable platelet response (platelet response for
6 weeks or more during weeks 17–24 after
romiplostim initiation) [5]. Among newly
diagnosed and persistent ITP patients com-
bined, the integrated analysis demonstrated a
durable platelet response of 53%. While our
estimate of durable platelet response in persis-
tent patients aligns with this, our estimate in
newly diagnosed patients is lower. Given the
combined nature of the estimate from the
clinical trial data, it is difficult to contextualize
our stratified estimates and comment on possi-
ble reasons for any differences. One explanation
for the lower durable response rate for patients
newly diagnosed with ITP could be that newly
diagnosed patients in our study had a lower
weekly romiplostim dose administered (median
weekly dose: 2.4 lg/kg compared with 3.0 lg/kg
in the trial data). Additionally, 25% of newly
diagnosed patients in our study discontinued
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romiplostim by 24 weeks, and the majority of
these patients discontinued within the first
6 weeks (Figure S2). In contrast, the median
duration of exposure among patients in the
integrated analysis of trial data was 52 weeks
and there were important differences in how
the endpoint was operationalized. In the inte-
grated analysis of trial data, missing platelet
counts were imputed if the most immediate
prior and following measurements
were C 50 9 109/L, and patients who received
rescue therapy could contribute to the endpoint
after application of an 8-week wash-out period.
In our study, patients were censored for missing
platelets during specific weeks of follow-up, and
we considered rescue therapy as an endpoint
failure. These reasons may help explain any
differences in the proportions of patients who
achieved a durable platelet response in the real-
world versus clinical trial setting.

A significant proportion (45%) of patients
with newly diagnosed ITP at romiplostim initi-
ation received rescue therapy during follow-up,
and most use occurred within the first month
following romiplostim treatment initiation.
This could reflect the more severe nature of ITP
in these patients at romiplostim initiation (e.g.,
more active bleeding) compared with those
with persistent or chronic ITP. While the inte-
grated analysis of clinical trial data also reported
a high proportion of rescue therapy among
patients with ITP for 1 year or less (44%), our
estimates for use among patients with chronic
ITP was lower (20.4% vs. 50% in the trials). It
should be noted, however, that we were unable
to capture any changes in dose or frequency of a
specific treatment in our rescue therapy defini-
tion, which could explain why some of the
estimates in the clinical trial setting were
higher.

In our study population, splenectomy
occurred relatively infrequently following
romiplostim initiation and patients with per-
sistent ITP at initiation were the most likely to
undergo this procedure during the 24 weeks of
follow-up (13%). Use of splenectomy in those
with either newly diagnosed or chronic ITP at
romiplostim initiation was just 2%. Splenec-
tomy has historically been considered the sec-
ond-line therapy of choice; however, rates have

declined in recent years partially due to
increased availability of medical options,
including thrombopoietin-receptor agonists,
romiplostim, and eltrombopag [2, 16, 17].
Notably, 47% of chronic ITP patients initiating
romiplostim were already splenectomized.
Given the high proportion of splenectomized
patients in the chronic ITP group at romi-
plostim initiation, and that splenectomy is
typically reserved for patients who have had ITP
for a certain duration (to allow for potential
spontaneous remission) and/or have already
received medical alternatives [7, 18], these
statistics are not unexpected. Infrequent use of
splenectomy following romiplostim initiation
has also been observed in clinical practice in the
United States [19].

Nearly 75% of patients with newly diagnosed
ITP at romiplostim discontinued all non-romi-
plostim ITP treatments during weeks 14–24
post-initiation, and over half of patients with
persistent or chronic ITP at romiplostim initia-
tion also did so. Given the toxicities associated
with many first-line ITP treatment, this is an
important finding. For example, in our cohort,
over one-third of patients started romiplostim
with concomitant oral steroids, regardless of ITP
duration. Clinical decision to administer romi-
plostim early in the course of ITP may have
been due to the severity of the presenting
symptoms and the desire to limit steroids due to
side effects [18]. Known side effects of corticos-
teroid use includes hypertension, sleep and
mood disturbances, gastric irritation or ulcer
formation, glaucoma, myopathy, and osteo-
porosis [20, 21], while previous and current
clinical guidelines recommend against pro-
longed use [18, 22].

The incidence of ADRs during follow-up did
not vary appreciably by ITP duration at romi-
plostim initiation: ADRs of any type occurred in
11–17% of patients, thrombotic events were
rare, and there were no instances of bone mar-
row fibrosis. In the clinical trial setting, Kuter
et al. (2019) found that serious adverse event
rates were similar between newly diagnosed and
chronic patients [5]. They considered any event
that required or prolonged hospitalization as an
adverse event, such as bleeding, dehydration,
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and pyrexia, in addition to any life-threatening
condition.

This study has several important limitations.
First, this was a descriptive study: no statistical
comparisons of outcomes across categories of
ITP duration were conducted. It is clear that
several baseline characteristics differed by ITP
duration, some of which were likely also asso-
ciated with some of the outcomes. This appar-
ent confounding was not addressed in this
descriptive analysis. Second, the data were col-
lected soon after romiplostim was approved in
Europe for patients with chronic ITP and before
the indication was expanded in Europe to
include non-splenectomized patients in 2015
[3]. Therefore, usage patterns and patient char-
acteristics may have changed since the time of
data collection. Despite the risk of channeling
bias in our data [23], i.e., that patients with
worse prognoses may be more likely to be trea-
ted with romiplostim, we observed improved
effectiveness outcomes. Further, our findings
should be generalizable to patients managed in
routine care in the European countries partici-
pating in this study, but patterns of use of
romiplostim may be different in other countries
with different prescribing and reimbursement
practices. Third, as medical chart review was the
primary source of data for this study, some
clinical data had limited availability. For
example, patients with chronic ITP may have
had less complete histories of covariates if their
ITP diagnosis predated their available medical
record. To limit differential measurement error,
we limited the lookback period for important
variables (e.g., hospitalized bleeding 6 months
before index, liver event occurring in the 5 years
before romiplostim initiation). Additionally,
the bleeding events reported here likely repre-
sent bleeding episodes severe enough to warrant
medical care. Chart reviews likely do not cap-
ture less severe bleeding, which may not have
required medical attention but are important
from the patient perspective [24]. Finally,
patients with ITP for more than 12 months at
romiplostim initiation may represent those
with less severe ITP and may be more likely to
respond to therapy [25], which could impact
future comparative studies. We examined this
directly by stratifying by duration of ITP and

examining distributions of health and medica-
tion variables.

This study builds upon prior real-world evi-
dence of romiplostim use in Europe [6, 14, 15]
and prior clinical trial evidence [5] to support
the effectiveness and safety in newly diagnosed
and persistent ITP patients. Regardless of dura-
tion of ITP at romiplostim initiation, in our
cohort of adult primary ITP patients being
managed in routine European clinical practice,
romiplostim effectively raised platelet counts
and, importantly, allowed for the discontinua-
tion of other types of ITP treatments not
intended for prolonged use. Additionally, the
safety profile of romiplostim was consistent
across categories of ITP duration and with that
demonstrated in the clinical trial setting.
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