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Abstract

Romiplostim is approved for the treatment of immune thrombocytopenia (ITP). This study aimed to evaluate the phar-
macokinetics, safety, and pharmacodynamics of romiplostim in Chinese patients with ITP. This multicenter, open-label,
dose-escalation phase I/II trial enrolled ITP patients from 5 centers in China between October 2015 and August 2017.
There were 2 cohorts: 1 μg/kg and 3 μg/kg weekly for 2 weeks. The end points included pharmacokinetics, platelet
changes from baseline, hematological indicators, and adverse events (AEs). Sixteen participants, with 8 patients in each
cohort, were enrolled. In the 1 μg/kg cohort, time to maximum concentration was 4.00 (4.00-7.83) hours, maximum
serum drug concentration was 52.0 (16.0-228.0) pg/mL, and area under the serum drug concentration–time curve from
time 0 to the last detectable time point was 389 (32.0-5400) pg · h/mL. In the 3 μg/kg cohort, time to maximum serum
drug concentration was 11.91 (4.00-12.00) hours, maximum serum drug concentration was 105.0 (25.5-313.0) pg/mL,
and half-life was 12.7 (8.2-23.6) hours. The absolute change of peak platelet count from baseline was 14 (3-40) and 72
(3–369) ×109/L in the 1 and 3 μg/kg cohorts, respectively. Seven (87.5%) and eight (100%) participants had treatment-
emergent AEs in 1 μg/kg cohort and 3 μg/kg cohort, respectively.No major AEs occurred in the 2 cohorts.Romiplostim
(1 and 3 μg/kg) is safe and well tolerated in Chinese patients with ITP.
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Immune thrombocytopenia (ITP) is an acquired au-
toimmune disorder characterized by immune-mediated
destruction of otherwise normal platelets.1–5 ITP is de-
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fined by a platelet count <100 × 109/L in the ab-
sence of other causes of thrombocytopenia.1–6 The
incidence of ITP varies among countries, from 3.4
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to 23.6 per 100 000 person-years.7–11 Primary ITP
(80% of cases) is ITP without an obvious initiating or
underlying cause, while secondary ITP (20% of cases)
is ITP due to an underlying disease or drug exposure,
including autoimmune disease, infection, malignancy,
or medications.1–5,12 In ITP, thrombocytopenia results
from immune-mediated clearance of platelets and de-
creased platelet production due to cross-reactivity of
antiplatelet antibodies with megakaryocytes.13 Com-
plications include fatal hemorrhage (about 0.02-0.04
cases per patient-year, with older age being associated
with increased risk), severe hemorrhage, and paradoxi-
cal thrombosis.1–6

Clinically, the treatment for patients with ITP aims
to increase the platelet count and maintain it at
a safe level and reduce the risk of bleeding and
avoid treatment-related adverse events (AEs).4,6,14–16

The mainstream first-line drugs for ITP in clinical prac-
tice are glucocorticoids or intravenous immunoglobu-
lin. Still, long-term use of glucocorticoids causes sig-
nificant side effects, and ITP relapses in about one-third
of the patients taking the drugs.4,6,14–16 Various kinds of
immune preparations, thrombopoietin (TPO) receptor
(TPO-R) agonists, and splenectomy are themainstream
second-line therapies.4,6,14–16

Romiplostim activates the TPO receptors in
megakaryocyte progenitors and promotes thrombocy-
topoiesis through intracellular signal transduction.17–21

Romiplostim is a peptide mimetic for natural human
TPO produced using a recombination technology and
is a second-generation TPO-R agonist that shares no
homology of amino acid sequence with endogenous
TPO.17,21,22 Its structure is available.23 In mice, the
estimated half-life of romiplostim at 1000 μg/kg is 12.5
hours, the volume of distribution and clearance rate
are dose dependent, and the clearance mechanisms
are multiple, including neonatal Fc receptors, c-Mpl
receptors, catabolic degradation, platelets, and the
kidney.24 In humans, romiplostim showed nonlinear
pharmacokinetics (PK). Increasing the dose from
0.3 to μg/kg decreases the mean central volume of
distribution from 122 to 48.2 mL/kg and the mean
time-averaged clearance from 754 to 6.67 mL/h/kg.25

Romiplostim can increase the platelet count
in patients with ITP, irrespective of whether they
had undergone splenectomy or used adrenocortical
hormones.18–20 In 2 phase III trials, the patients with
ITP not responding to prior treatment were enrolled
before and after splenectomy.18,19 The participants were
randomized into the romiplostim or placebo group to
receive the drug for 24 weeks. The starting dose was
1 μg/kg, administered subcutaneously once weekly;
the dose was adjusted according to the platelet counts,
and the maximum dose was 15 μg/kg, administered
once weekly. Both studies showed that the romiplostim

group showed significant improvements in durable
platelet response compared to the placebo group.

Romiplostim has been approved for treating chronic
ITP in adults and pediatric patients ≥1 year of age.26,27

Still, its use in adult patients with ITP in China has
never been reported. Therefore, before starting the clin-
ical study that would evaluate the efficacy and safety
of romiplostim in patients with ITP in China, this first
phase I clinical trial was conducted to evaluate the
PK, pharmacodynamics (PD), and preliminary safety
in Chinese participants.

Methods
Study Design and Participants
This study was a multicenter, open-label, dose-
escalation phase I/II trial. Patients with ITP were
enrolled from 5 centers in China (Institute of Hema-
tology & Blood Diseases Hospital, Chinese Academy
of Medical Sciences & Peking Union Medical College;
West China Hospital of Sichuan University; Peking
Union Medical College Hospital, Chinese Academy
of Medical Sciences; Henan Cancer Hospital/The
Affiliated Cancer Hospital of Zhengzhou University
and Wuxi People’s Hospital) between October 2015
and August 2017. The study was conducted according
to the principles of the Declaration of Helsinki and the
Good Clinical Practice guidelines of the International
Council for Harmonization. The ethics committees of
each participating center approved the study proto-
col. Written informed consent was obtained from all
subjects before enrollment. The trial was registered on
ClinicalTrial.gov (NCT02868060).

The key inclusion criteria were (1) diagnosed with
ITP for at least 6 months before participation; (2) 18
to 70 years of age; (3) no response or relapsed after
splenectomy, or patients who had not been splenec-
tomized and had completed at least 1 prior treatment
for ITP; and (4) signed the written informed consent.
The key exclusion criteria were (1) any known history
of bone marrow stem cell disorder or any abnormal
bone marrow findings other than those typical of ITP;
(2) documented diagnosis of arterial thrombosis (eg,
cerebral thrombosis, transient ischemic attack, or my-
ocardial infarction) in the previous year, history of or
concomitant venous thrombosis (eg, deep vein throm-
bosis or pulmonary embolism), or receiving anticoagu-
lation therapy or antiplatelet drug before screening; (3)
antiphospholipid antibody syndrome, systemic lupus
erythematosus, or documented diagnosis of secondary
ITP; (4) receiving glucocorticoid therapy (except oral
glucocorticoids administered at a constant dose for
more than 4 weeks at the first screening visit) within 4
weeks or any other treatment for ITP including emer-
gency treatment within 2 weeks before signing the ICF;
(5) splenectomy for any reason within 12 weeks before
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study entry; (6) received eltrombopag, recombinant
human TPO, or other Mpl receptor agonists; and (7)
received hematopoietic growth factors (eg, granulo-
cyte colony-stimulating factor, macrophage colony-
stimulating factor, erythropoietin, or interleukin-11)
for any reason within 4 weeks prior to study entry.

Intervention
This study included a screening period (2 weeks) and
a dosing and observation period (6 weeks, 2 injections
of romiplostim). The injection of romiplostim was
performed on days 1 and 8. Dose adjustment was not
allowed. Before the second dosing, the romiplostim
injection was discontinued if the platelet counts were
≥400 × 109/L and continued if the platelet counts were
<400 × 109/L.

Based on the completed clinical trials,17–20 2 cohorts
were designed: 1μg/kg/wk for 2weeks, which is themin-
imum dose in completed clinical trials, and 3 μg/kg/wk
for 2 weeks. The 3 μg/kg/wk was not enrolled if any of
the following criteria occurred in the 1 μg/kg/wk co-
hort: (1) ≥6 of 8 participants achieved platelet counts
>300 × 109/L on day 15; (2) ≥4 of eight participants
achieved platelet counts >600×109/L on day 15; (3)
≥2 of eight participants achieved platelet counts >900
× 109/L on day 15; or (4) ≥4 of eight participants
experienced a romiplostim-related serious AE (SAE).

If subjects showed severe bleeding or investigators
judged that treatment was necessary, emergency treat-
ment aimed at increasing platelet count was carried out,
including intravenous human immunoglobulin, platelet
transfusion, or adrenocorticotropic hormone. During
the emergency treatment, the investigational product
could be continued. ITP therapeutic agents aiming at
increasing platelet count, but not for emergency treat-
ment (eg, glucocorticoid [except oral glucocorticoid
with stable usage and dosage in combination with the
test drug], azathioprine, danazol, immunosuppressive
drugs, etc) were not allowed.

Assessments
The serum samples for detecting serum romiplostim
levels were collected before dosing on day 1, after the
first dosing at 4, 8, 12, 24, 36, 48, 72, 96, and 168 hours
(before the second dosing), and on days 11 and 15.
For determining the platelet counts for PD analysis, the
blood samples were collected before dosing on day 1,
after the first dosing at 12, 24, 36, 48, 72, 96, and 168
hours (before the second dosing) and on days 11 and
15. Then, the end-of-treatment, follow-up, and end-of-
study (EOS) visits were performed on days 15, 29, and
43, respectively. Safety evaluation was performed, and
a dose-escalation cohort decision was made in writing
by the principal investigator after all subjects completed
the end-of-treatment visit in 1 cohort.

For PK assay, the enzyme-linked immunosorbent as-
say method was used. Rabbit anti-romiplostim anti-
body was coated onto polystyrene 96-well plates as the
capture reagent. Romiplostim in study samples was cap-
tured by the immobilized rabbit anti-romiplostim anti-
body. A biotinylated rabbit anti-romiplostim antibody
was added as the detection antibody. After a wash step,
streptavidin conjugated to poly-horseradish peroxidase
was added to bind the complex. After a final wash step,
a tetramethylbenzidine, which is a peroxide substrate,
was added. The TMB substrate solution reacts with the
peroxide and in the presence of horseradish peroxidase
produces a colorimetric signal that is proportional to
the amount of romiplostim. The intensity of the color
was measured at 450 nm with reference to 650 nm.

For anti-TPO antibody assessment, romiplostim
neutralizing antibody and TPO neutralizing antibody
use the 32D clone 23 (32Dcl23) cell line, a murine
cell line transfected with the human thrombopoietin
(TPO) receptor. The 32Dcl23 cell line is dependent on
recombinant murine interleukin-3 for routine cultur-
ing and growth. The cells respond to TPO and murine
interleukin-3 with proliferation, which was measured
using the CellTiter-Glo Luminescent Cell Viability As-
say (Promega Corp., Madison, Wisconsin). The lumi-
nescence signal, detected using the EnVision multilabel
plate reader (PerkinElmer,Waltham,Massachusetts) as
counts per second, was proportional to the amount of
cell proliferation. In the presence of neutralizing anti-
bodies to romiplostim or TPO, cell proliferation was
inhibited, resulting in a lower luminescent signal. The
antibody testing strategy involved a 2-tiered assay ap-
proach consisting of a neutralizing antibody screening
assay and a confirmatory assay. In the screening assay,
untreated samples were tested in the presence of romi-
plostim or TPO. In the confirmatory assay, samples un-
derwent treatment with beads coupled to protein G and
protein L, which depleted antibodies from serum.

End Points
The end points included the PK data, the platelet
changes from baseline, changes in hematological in-
dicators, blood biochemical indicators, changes in vi-
tal signs and electrocardiographic findings, romiplostim
antibody examination, and anti-TPO antibody exam-
ination. The safety end points were the treatment-
emergent AEs (TEAEs) and treatment-related AEs
(TRAEs).

Statistical Analysis
All below the limit of quantification values of PK were
entered as 0. The safety set included all participants
who received ≥1 dose of romiplostim. The PD set in-
cluded all participants who received a full dose of romi-
plostim on day 1 and had at least 1 platelet counting
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Table 1. Characteristics of the Participants

Parameter 1 μg/kg (n = 8) 3 μg/kg (n = 8) All (n = 16)

Sex, n (%)
Female 2 (25.0) 8 (100.0) 10 (62.5)
Male 6 (75.0) 0 6 (37.5)

Age, y
Median (range) 42.5 (19-69) 42.0 (28-66) 42.0 (19-69)
Mean (SD) 43.0 (18.1) 44.3 (13.4) 43.6 (15.4)

Weight, kg
Median (range) 74.00 (56.0-84.0) 65.00 (40.0-76.0) 73.00 (40.0-84.0)
Mean (SD) 73.63 (8.48) 63.38 (12.58) 68.50 (11.64)

Baseline platelets (109/L)
Median (range) 11.5 (3-27) 7.0 (3-14) 7.0 (3-27)
Mean (SD) 12.9 (8.6) 7.5 (3.9) 10.2 (7.0)

Splenectomy, n (%) 0 1 (12.5) 1 (6.3)
ITP treatment history, n (%) 8 (100.0) 8 (100.0) 16 (100.0)

ITP, immune thrombocytopenia; SD, standard deviations.

collected after administration. Finally, the PK set
included all participants who received a full dose of
romiplostim on day 1 and had at least 1 serum romi-
plostim concentration collected after administration.
According to the previous studies,17–20 8 participants
per dose were needed to evaluate the PK changes.

Descriptive statistics were used. All continuous vari-
ables are presented as medians (ranges) and means
(standard deviations). The categorical and ranked data
are presented as n (%). Statistical analyses were per-
formed using the SAS Drug Development 4.5.2 (SAS
9.4; SAS Institute, Cary, North Carolina). Phoenix
WinNonlin 7.0 (Certara, Princeton, New Jersey) was
used to calculate the PK parameters.

Results
Characteristics of the Participants
All 16 participants were included in the safety set
and the PD set. The PK set included 13 participants
(1 μg/kg, n = 5; 3 μg/kg, n = 8). Participants were en-
rolled in 2 cohorts (1 and 3 μg/kg), for a total of 16,
eight for each cohort. There were 10 women (62.5%).
The participants were 42 (19-69) years of age. Baseline
platelets were at 7 (3-27) × 109/L. One (6.3%) partici-
pant had a history of splenectomy, 13 (81.3%) had co-
morbidities, and all (100%) had a history of treatments
for ITP (Table 1).

Pharmacokinetics
Figure 1 and Table 2 present the serum romiplostim
concentration-time profile and PK parameters of the
participants with ITP treated with romiplostim, re-
spectively. In the 1 μg/kg cohort, the median time
to maximum serum drug concentration (tmax) was
4.00 hours, maximum serum drug concentration (Cmax)

Figure 1. Pharmacokinetics of romiplostim.Mean serum romi-
plostim concentration (pg/mL), linear plot. The error bars are
standard deviations.

was 52.0 pg/mL, and area under the serum drug
concentration–time curve from time 0 to the last de-
tectable time point was 389 pg · h/mL. In the 3μg/kg co-
hort, tmax was 11.91 hours, and Cmax was 105.0 pg/mL.

Pharmacodynamics
Figure 2 and Table 3 present the PDdata. In the 1μg/kg
cohort, the peak platelet count was 34 × 109/L, and
the time to peak was 2.5 days. In the 3 μg/kg cohort,
the peak platelet count was 80 × 109/L, and the time
to peak was 10.5 days. The absolute change of peak
platelet count from baseline was 14 and 72 × 109/L in
the 1 and 3μg/kg cohorts, respectively. Themedian fold
change of peak platelet count from baseline was 2.1 and
9.9 in the 1 and 3 μg/kg cohorts, respectively.

Safety
Tables 4, 5, and S1 present the adverse events. Seven
(87.5%) and 8 (100%) participants had TEAEs in
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Table 2. Pharmacokinetic Parameters Obtained After a Single
Administration of Romiplostim

Parameter 1 μg/kg 3 μg/kg

tmax, h n = 5 n = 8
Median (range) 4.00 (4.00-7.83) 11.91 (4.00-12.00)
Mean (SD) 4.77 (1.71) 10.42 (2.93)

Cmax, pg/mL n = 5 n = 8
Median (range) 52.0 (16.0-228) 105 (25.5-313)
Mean (SD) 80.2 (84.9) 121 (98)

AUC0-t (pg · h/mL) n = 5 n = 8
Median (range) 389 (32.0-5400) 2280 (48.1-10900)
Mean (SD) 1280 (2310) 2810 (3450)

AUC0-t, area under the serum drug concentration time curve from time
0 to the last detectable time point; Cmax, maximum serum drug con-
centration; SD, standard deviation; tmax, time to maximum serum drug
concentration.

Figure 2. Pharmacodynamics of romiplostim. Mean platelet
count-time profiles (linear plot).The error bars are standard de-
viations.

1 μg/kg cohort and 3 μg/kg cohort, respectively (Ta-
ble 4). The most common TEAEs in 1 μg/kg cohort
were puncture site bruising (n= 3; 37.5%) and petechiae
(n = 3; 37.5%). In 3 μg/kg cohort, the most common
TEAEs were gastrointestinal disorders (n = 4; 50.0%)
and epistaxis (n= 3; 37.5%) (Table 5). Four (50.0%) and
5 (62.5%) had TRAEs in 1 μg/kg cohort and 3 μg/kg
cohort, respectively (Tables 4 and S1).

Anti-Romiplostim Antibody and Anti-TPO Antibody
No participants had anti-romiplostim antibodies. At
EOS, one participant in the 1 μg/kg cohort developed
anti-TPO antibodies. In the 3 μg/kg cohort, 1 patient
had anti-TPO antibodies at baseline and shifted nega-
tive at EOS.

Discussion
Romiplostim is approved in the United States, Euro-
pean Union, Japan, and many other countries to treat
ITP. This study aimed to evaluate the safety, PK, and
PD of romiplostim in Chinese patients with ITP. The
results suggest that romiplostim (1 and 3 μg/kg) is safe

Table 3. Descriptive Statistics of the Pharmacodynamic
Parameters

Parameter 1 μg/kg 3 μg/kg

Peak platelet count
(109/L)

n = 8 n = 8

Median (range) 34 (16 to 52) 80 (5 to 389)
Mean (SD) 31 (12) 123 (134)

Time to peak (days) n = 8 n = 8
Median (range) 2.5 (1.0 to 28.0) 10.5 (1.4 to 14.0)
Mean (SD) 7.3 (9.4) 9.8 (4.9)

Absolute change from baseline to Time to peak (109/L)
n = 8 n = 8

Median (range) 14 (3 to 40) 72 (3 to 369)
Mean (SD) 16 (11) 113 (128)

Day 8 n = 8 n = 8
Median (range) 5 (–5 to 22) 43 (–1 to 224)
Mean (SD) 6 (9) 60 (72)

Day 11 n = 8 n = 8
Median (range) 3 (–4 to 12) 51 (0 to 166)
Mean (SD) 4 (5) 65 (68)

Day 15 n = 7 n = 8
Median (range) 5 (–4 to 14) 52 (–1 to 369)
Mean (SD) 4 (6) 91 (124)

Fold-change from baseline to Time to peak
n = 8 n = 8

Median (range) 2.1 (1.2 to 4.3) 9.9 (2.5 to 19.5)
Mean (SD) 2.4 (1.1) 9.8 (6.4)

Day 8 n = 8 n = 8
Median (range) 1.3 (0.7, 3.2) 5.8 (0.5, 13.4)
Mean (SD) 1.5 (0.8) 6.1 (4.2)

Day 11 n = 8 n = 8
Median (range) 1.3 (0.3 to 2.0) 7.0 (1.0 to 10.2)
Mean (SD) 1.2 (0.5) 6.1 (4.1)

Day 15 n = 7 n = 8
Median (range) 1.3 (0.4 to 2.0) 5.1 (0.5 to 19.5)
Mean (SD) 1.2 (0.5) 7.9 (7.1)

SD, standard deviations.

Table 4. Adverse Events Occurring After a Single Administra-
tion of Romiplostim

Parameter
(1 μg/kg)
(n = 8)

(3 μg/kg)
(n = 8)

All
(n = 16)

Subjects with any
TEAE

7 (87.5) 8 (100.0) 15 (93.8)

Death 0 0 0
Other serious 0 1 (12.5) 1 (6.3)
Other significant 0 0 0

Subjects with any
drug-related TEAE

4 (50.0) 5 (62.5) 9 (56.3)

Death 0 0 0
Other serious 0 0 0
Other significant 0 0 0

TEAE, treatment-emergent adverse event.
All data are shown as n (%).
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Table 5. TEAEs Occurring After a Single Administration of Romiplostim

1 μg/kg (n = 8) 3 μg/kg (n = 8)

Parameter Total Mild Moderate Severe Total Mild Moderate Severe

Subjects with any TEAE 7 (87.5) 6 (75.0) 1 (12.5) 0 8 (100.0) 5 (62.5) 3 (37.5) 0
Cardiac disorders 0 0 0 0 1 (12.5) 1 (12.5) 0 0
Palpitations 0 0 0 0 1 (12.5) 1 (12.5) 0 0

Gastrointestinal disorders 1 (12.5) 1 (12.5) 0 0 4 (50.0) 3 (37.5) 1 (12.5) 0
Gingival bleeding 0 0 0 0 2 (25.0) 2 (25.0) 0 0
Mouth hemorrhage 0 0 0 0 2 (25.0) 1 (12.5) 1 (12.5) 0
Angina bullosa haemorrhagica 1 (12.5) 1 (12.5) 0 0 0 0 0 0

General disorders and administration
site conditions

3 (37.5) 3 (37.5) 0 0 2 (25.0) 2 (25.0) 0 0

Vessel puncture site bruising 3 (37.5) 3 (37.5) 0 0 1 (12.5) 1 (12.5) 0 0
Injection site hemorrhage 2 (25.0) 2 (25.0) 0 0 0 0 0 0
Chest discomfort 1 (12.5) 1 (12.5) 0 0 0 0 0 0
Infusion site hemorrhage 0 0 0 0 1 (12.5) 1 (12.5) 0 0

Hepatobiliary disorders 0 0 0 0 1 (12.5) 1 (12.5) 0 0
Gallbladder polyp 0 0 0 0 1 (12.5) 1 (12.5) 0 0

Infections and infestations 1 (12.5) 0 1 (12.5) 0 2 (25.0) 1 (12.5) 1 (12.5) 0
Upper respiratory tract infection 1 (12.5) 0 1 (12.5) 0 1 (12.5) 0 1 (12.5) 0
Nasopharyngitis 0 0 0 0 1 (12.5) 1 (12.5) 0 0

Laboratory Investigations 2 (25.0) 2 (25.0) 0 0 3 (37.5) 1 (12.5) 2 (25.0) 0
Alanine aminotransferase increased 0 0 0 0 2 (25.0) 1 (12.5) 1 (12.5) 0
Aspartate aminotransferase
increased

0 0 0 0 2 (25.0) 2 (25.0) 0 0

Low-density lipoprotein increased 1 (12.5) 1 (12.5) 0 0 1 (12.5) 1 (12.5) 0 0
Blood calcium decreased 1 (12.5) 1 (12.5) 0 0 0 0 0 0
Blood cholesterol increased 0 0 0 0 1 (12.5) 1 (12.5) 0 0
Blood triglycerides increased 0 0 0 0 1 (12.5) 1 (12.5) 0 0
Hematocrit increased 0 0 0 0 1 (12.5) 1 (12.5) 0 0
Mean cell volume increased 0 0 0 0 1 (12.5) 1 (12.5) 0 0
Neutrophil count decreased 0 0 0 0 1 (12.5) 1 (12.5) 0 0
Neutrophil count increased 0 0 0 0 1 (12.5) 1 (12.5) 0 0
Platelet count decreased 0 0 0 0 1 (12.5) 1 (12.5) 0 0
Reticulocyte count increased 0 0 0 0 1 (12.5) 0 1 (12.5) 0
White blood cell count decreased 0 0 0 0 1 (12.5) 1 (12.5) 0 0
White blood cell count increased 0 0 0 0 1 (12.5) 1 (12.5) 0 0
Blood phosphorus decreased 1 (12.5) 1 (12.5) 0 0 0 0 0 0
Platelet count increased 0 0 0 0 1 (12.5) 1 (12.5) 0 0

Metabolism and nutrition disorders 1 (12.5) 1 (12.5) 0 0 0 0 0 0
Hypercholesterolemia 1 (12.5) 1 (12.5) 0 0 0 0 0 0
Hypertriglyceridemia 1 (12.5) 1 (12.5) 0 0 0 0 0 0

Musculoskeletal and connective tissue
disorders

1 (12.5) 1 (12.5) 0 0 1 (12.5) 1 (12.5) 0 0

Arthralgia 0 0 0 0 1 (12.5) 1 (12.5) 0 0
Muscular weakness 1 (12.5) 1 (12.5) 0 0 0 0 0 0

Nervous system disorders 2 (25.0) 2 (25.0) 0 0 1 (12.5) 1 (12.5) 0 0
Headache 1 (12.5) 1 (12.5) 0 0 1 (12.5) 1 (12.5) 0 0
Dizziness 1 (12.5) 1 (12.5) 0 0 0 0 0 0

Psychiatric disorders 2 (25.0) 2 (25.0) 0 0 1 (12.5) 1 (12.5) 0 0
Insomnia 2 (25.0) 2 (25.0) 0 0 1 (12.5) 1 (12.5) 0 0

Respiratory, thoracic, and mediastinal
disorders

2 (25.0) 2 (25.0) 0 0 4 (50.0) 3 (37.5) 1 (12.5) 0

Epistaxis 2 (25.0) 2 (25.0) 0 0 3 (37.5) 2 (25.0) 1 (12.5) 0
Nasal obstruction 0 0 0 0 1 (12.5) 1 (12.5) 0 0
Oropharyngeal pain 0 0 0 0 1 (12.5) 1 (12.5) 0 0

(Continued)
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Table 5. (Continued)

1 μg/kg (n = 8) 3 μg/kg (n = 8)

Parameter Total Mild Moderate Severe Total Mild Moderate Severe

Skin and subcutaneous tissue
disorders

6 (75.0) 6 (75.0) 0 0 3 (37.5) 3 (37.5) 0 0

Purpura 2 (25.0) 2 (25.0) 0 0 2 (25.0) 2 (25.0) 0 0
Ecchymosis 2 (25.0) 2 (25.0) 0 0 1 (12.5) 1 (12.5) 0 0
Petechiae 3 (37.5) 3 (37.5) 0 0 0 0 0 0
Pruritus 1 (12.5) 1 (12.5) 0 0 0 0 0 0
Vascular purpura 0 0 0 0 1 (12.5) 1 (12.5) 0 0

Vascular disorders 1 (12.5) 1 (12.5) 0 0 0 0 0 0
Flushing 1 (12.5) 1 (12.5) 0 0 0 0 0 0

TEAE, treatment-emergent adverse event.
All data are shown as n (%).

and well-tolerated. Platelet response to romiplostim in-
creasedwith dosage. Thismulticenter, open-label, phase
I study was the first to evaluate the PK, PD, and prelim-
inary safety of ascending doses of romiplostim (1 and
3 μg/kg) in Chinese patients with ITP.

In this study, the serum exposure and platelet counts
increased dependently with the dose escalation. The
Cmax and area under the serum drug concentration–
time curve from time 0 to the last detectable time point
increased in a dose-dependentmanner. tmax was delayed
in the 3 μg/kg cohort compared with the 1 μg/kg co-
hort. The dose proportionality was not observed in this
study, which may reflect, at least in part, the high in-
tersubject PK variability. The PK parameters observed
here are supported by the results of the previous stud-
ies of romiplostim, albeit in different populations and
ethnicities21,25 and in animal studies.24,28

The pharmacodynamic parameters (peak platelet
count, time to peak, absolute changes from baseline,
and fold changes from baseline) of the 3 μg/kg co-
hort were higher than that of the 1 μg/kg cohort.
The platelet count response to romiplostim increased
as the dose increases. As for the PK data, the data
are limited because only 2 cohorts were created. Pre-
vious studies showed that the PD of romiplostim was
dose dependent.19,25,29 In the study by Arkam et al,29

the time to platelet peak was 18 days with 1 μg/kg of
romiplostim, which was longer than the median time
of 2.5 (range, 1.0-28.0) days observed in this study.
Kuter et al19 compared romiplostim vs standard of care
and showed that the platelet response rate was 2.3-
fold higher in the romiplostim group than the stan-
dard of care, indicating the efficacy of romiplostim;
this could not be verified here because this study did
not include a control group. Previous phase II and
III studies of romiplostim were performed in other
countries,15,17,19,20,25,29,30 and that is why this study fo-

cused on the PK and PD of romiplostim in Chinese
subjects.

This study showed that romiplostim 1 and 3 μg/kg
was safe and well tolerated. TEAEs were similar be-
tween 1 and 3 μg/kg in types, incidence, and sever-
ity. The most frequently occurring TEAE was epistaxis,
insomnia, purpura, ecchymosis, and petechiae. Even
though nearly all subjects reported TEAEs, all of the
TEAEs reported were of mild or moderate intensity
during the study. One SAE of oral hemorrhage was ob-
served, contradicting Kuter et al,19 who reported SAEs
in 23% of the patients on romiplostim. The TRAEs
were also similar between the 2 groups. There were no
subjects who developed antibodies against romiplostim
or TPO after treatment. In a previous phase II double-
blind study, eligible patients (with criteria similar to
those of the present study) were randomly assigned to
receive romiplostim 1, 3, or 6 μg/kg or placebo once
weekly for 6 weeks.23 Themost frequently reportedAEs
were contusions, ecchymosis, and epistaxis. None of
their patients had a positive test for antibodies against
romiplostim or TPO. The most common AEs (inci-
dence of ≥5% and occurring more often romiplostim
than with the placebo) include joint pain, dizziness, in-
somnia, myalgia, limb pain, abdominal pain, shoulder
pain, dyspepsia, and paresthesia; headache is most of-
ten reported. Hence, the present study did not identify
new safety signals.31–33

This study has limitations. Only the 1 and 3 μg/kg
doses of romiplostim were evaluated in the study, lim-
iting the evaluation of the dose-dependent effects. In-
deed, the 6 μg/kg cohort was abandoned under the
communication with the Center for Drug Evaluation
in China. Nevertheless, removing the 6 μg/kg cohort
did not influence the assessment of the safety and
PD. In addition, some parameters (such as area under
the serum drug concentration–time curve from time 0
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to infinity [AUC0-∞], apparent volume of distribution
[Vz/F], apparent clearance [CL/F], and t1/2) could not
be analyzed in the 1 and 3 μg/kg cohorts because elim-
ination phases were identified in few subjects in this
study. Indeed, as seen in Figure 1, it can be seen that the
sampling duration was not long enough to determine
the t1/2 for the 1-μg/kg dose. For the 3-μg/kg dose, the
t1/2 could be estimated in only 4 of 8 subjects, thereby
causing the median or mean values of t1/2, AUC0-∞,
CL/F, and Vz/F to have little meaning. Given these lim-
itations, t1/2, AUC0-∞, CL/F, and Vz/F cannot be re-
ported. It can also be noted from Figure 1 and from the
ranges in Table 2 that the variability is huge, probably
due to the factors presented above.

In conclusion, romiplostim (1 and 3 μg/kg) is safe
and well tolerated in Chinese patients with ITP. Platelet
response to romiplostim increased with dosage. No new
safety signals were identified. These results warrant fur-
ther investigation of romiplostim with the starting dose
of 1 μg/kg in a phase III study in the Chinese popula-
tion.
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