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ABSTRACT

BACKGROUND
Romiplostim, a thrombopoietin mimetic, increases platelet counts in patients with
immune thrombocytopenia, with few adverse effects.

METHODS
In this open-label, 52-week study, we randomly assigned 234 adult patients with
immune thrombocytopenia, who had not undergone splenectomy, to receive the
standard of care (77 patients) or weekly subcutaneous injections of romiplostim
(157 patients). Primary end points were incidences of treatment failure and splenec-
tomy. Secondary end points included the rate of a platelet response (a platelet count
>50x10° per liter at any scheduled visit), safety outcomes, and the quality of life.

RESULTS
The rate of a platelet response in the romiplostim group was 2.3 times that in the
standard-of-care group (95% confidence interval [CI], 2.0 to 2.6; P<0.001). Patients
receiving romiplostim had a significantly lower incidence of treatment failure (18
of 157 patients [11%]) than those receiving the standard of care (23 of 77 patients
[30%], P<0.001) (odds ratio with romiplostim, 0.31; 95% CI, 0.15 to 0.61). Splenec-
tomy also was performed less frequently in patients receiving romiplostim (14 of
157 patients [9%]) than in those receiving the standard of care (28 of 77 patients
[36%], P<0.001) (odds ratio, 0.17; 95% CI, 0.08 to 0.35). The romiplostim group had
a lower rate of bleeding events, fewer blood transfusions, and greater improve-
ments in the quality of life than the standard-of-care group. Serious adverse events
occurred in 23% of patients (35 of 154) receiving romiplostim and 37% of patients
(28 of 75) receiving the standard of care.

CONCLUSIONS
Patients treated with romiplostim had a higher rate of a platelet response, lower
incidence of treatment failure and splenectomy, less bleeding and fewer blood
transfusions, and a higher quality of life than patients treated with the standard of
care. (Funded by Amgen; ClinicalTrials.gov number, NCT00415532.)
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MMUNE THROMBOCYTOPENIA IS AN AUTO-

immune disease characterized by low platelet

counts due to both increased platelet destruc-
tion and suboptimal platelet production.® After
initial treatment with glucocorticoids or intrave-
nous immune globulin or anti-D immune globu-
lin, most adult patients require second-line med-
ical therapy (e.g., azathioprine or rituximab) or
surgical therapy (i.e., splenectomy).2 However,
most first- and second-line medical treatments
are short-acting, have severe side effects, or are
potentially toxic.>* These problems can adversely
affect the health and quality of life of patients.

Splenectomy is used to remove the major site
of platelet destruction and increase the platelet
count.® In approximately two thirds of patients, the
response to splenectomy lasts for at least 5 years,
and additional therapy is not needed.®” Unfortu-
nately, splenectomy is associated with significant
and occasionally fatal perioperative and post-
operative complications such as bleeding, infec-
tion, and thrombosis.® Additional long-term com-
plications include increased susceptibility to
infection,®1* thrombosis,*? an increase in deaths
from cardiovascular disease by a factor of 2,3
and an increased rate of pulmonary hyperten-
sion.'>'* In some patients, splenectomy may be
contraindicated, owing to coexisting medical
conditions.?

Thrombopoietin mimetics increase platelet
counts in most patients with immune thrombo-
cytopenia and reduce the risk of bleeding.'>
Romiplostim is a thrombopoietin mimetic “pepti-
body” (antibody heavy chain containing a thera-
peutic peptide) comprising a human immuno-
globulin IgG1 Fc domain covalently linked at each
of its two C-terminals to two 14-amino-acid pep-
tides that bind to and stimulate the thrombopoi-
etin receptor. Continuous treatment with romi-
plostim increases platelet counts in patients with
immune thrombocytopenia for up to 5 years, with
few adverse effects.'®1° Romiplostim may offer the
potential for long-term effective treatment in pa-
tients who wish either to avoid or defer splenec-
tomy or in whom splenectomy is contraindicated.

We aimed to evaluate the incidences of platelet
response (a platelet count >50x10° per liter), treat-
ment failure, and splenectomy and to ascertain
the safety of 52 weeks of treatment with romi-
plostim or standard of care in patients with im-
mune thrombocytopenia.

METHODS

STUDY DESIGN

Our study was a multicenter, randomized, con-
trolled, 52-week, open-label evaluation of the ef-
ficacy and side-effect profile of romiplostim as
compared with medical therapies that are the
standard of care for adult patients with immune
thrombocytopenia who have not undergone sple-
nectomy. The study was conducted according to
the trial protocol (available with the full text of
this article at NEJM.org). After completing the
52-week treatment period, patients who did not
enter another romiplostim study began a 6-month
post-treatment safety monitoring period. The in-
stitutional review board at each center approved
the protocol, and all patients provided written
informed consent.

In collaboration with the academic investiga-
tors, Amgen (the sponsor) designed the study,
gathered the data, conducted the statistical
analyses, and interpreted the results. All authors
participated in the design or execution of the
study, contributed to interpretation of the data,
approved the final draft of the manuscript, and
made the decision to submit it for publication.
The authors had unrestricted access to the pri-
mary data and were not limited by Amgen in the
writing of this article. The principal (academic)
investigator wrote the initial draft of the manu-
script; subsequently, professional writing assis-
tance was provided through Amgen. The academic
authors vouch for the accuracy and completeness
of the reported data and analyses.

PATIENTS
Adult patients who had immune thrombocytope-
nia (according to American Society of Hematol-
ogy guidelines; see the Methods in the Supple-
mentary Appendix, available at NEJM.org)?° and
who had not undergone splenectomy were en-
rolled at investigational sites in North America,
Europe, and Australia. Other eligibility criteria
were a history of one or more types of therapy for
immune thrombocytopenia and a pretreatment
platelet count of less than 50x10° per liter. Exami-
nation of a bone marrow-biopsy specimen was
required, to confirm the diagnosis of immune
thrombocytopenia, for patients older than 60
years of age.

Key exclusion criteria were previous splenec-
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tomy, active cancer or stem-cell disorder, history
of cancer, previous exposure to a thrombopoietin
mimetic, pregnancy, and lactation. At the time
of enrollment, patients could have been receiv-
ing any therapy for immune thrombocytopenia
except experimental treatments.

STUDY TREATMENTS
Patients were randomly assigned, in a 2:1 ratio,
to receive romiplostim or the medical standard
of care and were stratified on the basis of geo-
graphic region. In the romiplostim group, to
achieve a target platelet count of 50x10° to
200x10° per liter, romiplostim was administered
weekly at a starting dose of 3 ug per kilogram of
body weight, which was increased to a maximum
dose of 10 ug per kilogram, according to a dos-
ing algorithm (Table 1 in the Supplementary Ap-
pendix). If the platelet count was 20x10° per liter
or less for 4 consecutive weeks while the patient
was receiving a stable romiplostim dose of 10 ug
per kilogram, romiplostim treatment was dis-
continued.

All patients returned to the investigational site
for protocol-required visits weekly through week
8. After week 8, patients returned to the investi-
gational site at least every 4 weeks or as neces-
sary to assess and adjust the study medications
(romiplostim or standard-of-care therapy). The
quality of life was assessed at baseline and every
12 weeks thereafter until the end of treatment.

Treatments for patients assigned to receive the
standard of care were selected by the investiga-
tor on the basis of standard institutional prac-
tices or therapeutic guidelines. Throughout the
study, patients in either treatment group could
receive additional therapies for immune throm-
bocytopenia (including short-term rescue thera-
pies such as intravenous immune globulin, but
excluding other thrombopoietin mimetics and
investigational products) if they were deemed
medically necessary by the investigator.

If therapy in either group was considered to
be ineffective or associated with severe side ef-
fects, investigators could perform a splenectomy.
Patients in whom splenectomy failed to increase
the platelet count could be treated with either
romiplostim or the standard of care, at the inves-
tigator’s discretion; for such patients, only data
from the time in the randomly assigned treat-
ment group were included in the final analysis.

OUTCOME MEASURES AND FOLLOW-UP VISITS

There were two coprimary end points: the inci-
dence of treatment failure and the incidence of
splenectomy. Treatment failure was defined as
a platelet count of 20x10° per liter or lower for
4 consecutive weeks at the highest recommended
dose, a major bleeding event, or requirement for
a change in therapy (including splenectomy) be-
cause of an adverse event or bleeding symptoms.
Given the length of the treatment period, it was
anticipated that some patients might discontinue
the study early; therefore, in the primary end
point analyses, a patient who had received any
study treatment and had then discontinued the
study was counted as having had both treatment
failure and splenectomy.

Secondary efficacy end points included the
time to splenectomy, platelet count, platelet re-
sponse (platelet count >50x10° per liter at any
scheduled visit, excluding counts obtained after
discontinuation of the randomized treatment or
within 8 weeks after receipt of rescue medica-
tions), and quality of life. The quality of life was
assessed by means of the Immune Thrombocyto-
penic Purpura Patient Assessment Questionnaire
(ITP-PAQ), consisting of 44 items specific to im-
mune thrombocytopenia on each of 10 scales
(with scores on each ranging from 0 to 100 and
higher scores indicating a better quality of life).?*

Safety end points included bleeding events,
blood-product transfusions, and laboratory re-
sults. Adverse events were graded according to
the Common Terminology Criteria for Adverse
Events, version 3.0.

STATISTICAL ANALYSIS
The intention-to-treat patient population, which
included all randomized patients, was used in
analyses of baseline characteristics and all pri-
mary and secondary end points. Analyses of
safety end points included patients who received
at least one dose of study medication and were
based on the actual treatment each patient re-
ceived. A target sample size of approximately 210
patients, randomly assigned to either romiplos-
tim or standard-of-care therapy in a 2:1 ratio, was
estimated to provide over 99% power to detect a
difference between the two groups in the inci-
dence of treatment failure and approximately
90% power to detect a between-group difference
in the incidence of splenectomy (with the use of
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a one-sided chi-square test at a significance level
of 0.025).

Baseline characteristics and laboratory results
were summarized for the two groups by means
of descriptive statistics. The Cochran—-Mantel-
Haenszel test (with control for the geographic
location of investigational sites) was used to
analyze both coprimary end points. The Kaplan—
Meier method and the log-rank test were used to
evaluate between-group differences in the time
to splenectomy.

To account for differences in the duration of
receipt of study medication between the two
treatment groups, incidence rates per 100 patient-
weeks were calculated for adverse events, after
adjustment for duration of exposure to the study
medication. P values for ad hoc analyses of be-
tween-group differences in bleeding events were
obtained with the use of Poisson regression
models.

RESULTS

STUDY POPULATION
Patients were enrolled at 85 investigational sites in
North America (the United States and Canada),
Europe (Austria, Belgium, the Czech Republic,
France, Germany, Italy, the Netherlands, Poland,
Spain, Switzerland, and the United Kingdom),
and Australia from December 2006 through Sep-
tember 2007. A total of 234 patients were en-
rolled: 157 in the romiplostim group and 77 in
the standard-of-care group. At least one dose of
study medication was administered in 154 (98%)
of the patients receiving romiplostim and 75
(97%) of those receiving the standard of care.
During the 52-week treatment period, 12 patients
(8%) in the romiplostim group and 15 patients
(19%) in the standard-of-care group discontin-
ued the study, most commonly by withdrawing
consent (5 patients [3%] and 4 patients [5%)], re-
spectively).

The two treatment groups did not differ sig-
nificantly with respect to any baseline character-
istics (Table 1). The median age across the two
groups was 57 years (with 36% of patients >65
years of age and 18% >75 years). The median
duration of treatment for immune thrombocyto-
penia at the time of study entry was approxi-
mately 2 years, but 36% of patients (85 of 234)

entered the study after having immune thrombo-
cytopenia for a year or less (median duration in
this subgroup, 0.25 years).

TREATMENTS
Among the various types of treatments for im-
mune thrombocytopenia in the two study groups
(Table 2), glucocorticoids were the most com-
monly administered. Overall, treatments were
given in a much smaller proportion of patients in
the romiplostim group (44%) than in the stan-
dard-of-care group (79%).

PLATELET COUNTS
The mean platelet count was higher in the romi-
plostim group than in the standard-of-care group
throughout the treatment period (Fig. 1A). Be-
tween weeks 2 and 52, the percentage of patients
with a platelet response (platelet count >50x10°
per liter at any scheduled visit) ranged from 71%
(108 of 152 patients) to 92% (127 of 138 patients)
in the romiplostim group (median platelet count,
108x10° to 176x10° per liter) and from 26% (16 of
62 patients) to 51% (26 of 51 patients) in the
standard-of-care group (median platelet count,
35x10° to 52x10° per liter). Patients in the romi-
plostim group were 2.3 times as likely to have a
platelet response as those in the standard-of-care
group (95% confidence interval, 2.0 to 2.6;
P<0.001).

The mean romiplostim dose required to main-
tain the platelet count within the desired range
(50x10° to 200x10° per liter) remained stable
over time, particularly after the first 12 weeks of
treatment (Fig. 1B). The mean (+SE) weekly dose
was 3.9+2.1 ug per kilogram.

TREATMENT FAILURE AND SPLENECTOMY
The incidence of treatment failure was signifi-
cantly lower among patients receiving romiplos-
tim (18 of 157 [11%]) than among those receiv-
ing the standard of care (23 of 77 [30%], P<0.001)
(Table 2). The reasons for treatment failure in-
cluded major bleeding (in 3 patients receiving
romiplostim and 6 receiving the standard of care),
lack of efficacy (in 2 and 4 patients, respectively),
and change of treatment owing to a severe side
effect or bleeding (in 1 patient in each group);
patients could have had more than one reason for
treatment failure. The time to treatment failure
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Table 1. Baseline Characteristics of the Study Patients.*
Romiplostim Standard of Care Total
Characteristic (N=157) (N=77) (N=234)
Age —yr
Median 58 57 57
Range 18-90 18-86 18-90
Female sex — no. (%) 85 (54) 46 (60) 131 (56)
Race or ethnic group — no. (%) 7
White 137 (87) 69 (90) 206 (88)
Black or African ancestry 6 (4) 0 6 (3)
Hispanic or Latino 9 (6) 5 (6) 14 (6)
Other 5(3) 3 (4) 8 (3)
Weight — kg
Median 77 77 77
Range 49-143 45-183 45-183
Duration of ITP since diagnosis — yr
Median 2.1 2.3 2.1
Range 0.0-44.2 0.0-33.2 0.0-44.2
Previous treatment — no. (%)
Glucocorticoid 152 (97) 74 (96) 226 (97)
Anti-D immune globulin 25 (16) 13 (17) 38 (16)
IV immune globulin 90 (57) 49 (64) 139 (59)
Vincristine or vinblastine 3(2) 3 (4) 6 (3)
Rituximab 31 (20) 24 (31) 55 (24)
=2 previous treatments 110 (70) 60 (78) 170 (73)
Platelet count (x107 per liter)
Median 33 27 29
Range 1-123 2-62 1-123
Medications for ITP at baseline — no. (%)§ 21 (13) 5 (6) 26 (11)
Glucocorticoid 17 (11) 2 (3) 19 (8)
Danazol 1(1) 0 1 (0.4)
Azathioprine 1(1) 0 1 (0.4)
Tranexamic acid 1(1) 2 (3) 3(1)
Ascorbic acid 0 1(1) 1 (0.4)
Progesterone 1(1) 0 1(0.4)

* |TP denotes immune thrombocytopenia, and IV intravenous.

T Race or ethnic group was self-reported. “Other” includes Asian and Native Hawaiian or Other Pacific Islander.

I The platelet count is the mean of the platelet counts at the screening visit and on day 1 before the first dose of a study
drug. Baseline platelet counts exceeding 50x10° per liter were reported in four patients in the romiplostim group
(52%x10°, 61x10°, 64x10°, and 123x10° per liter) and two patients in the standard-of-care group (52x10° and 62x10°
per liter).

§ Medications for ITP at baseline are those that were started before day 1 and were ongoing on day 1; this includes medi-
cations whose use ended on day 1.
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Table 2. Efficacy Outcomes among the Study Patients.*

Outcome Romiplostim

Treatment failure 18/157 (11)

North America 6/64 (9)
Europe 11/75 (15)
Australia 1/18 (6)
Splenectomy 14/157 (9)
North America 6/64 (9)
Europe 7175 (9)
Australia 1/18 (6)
ITP treatment during 52-week
treatment phaset
Any 67/154 (44)
Glucocorticoid 57/154 (37)
Immune globulin 11/154 (7)
Rituximab 1/154 (1)
Azathioprine 2/154 (1)
Danazol 3/154 (2)
Other medication 10/154 (6)
Platelet transfusions 10/154 (6)

no. ftotal no. (%)

Odds Ratio with
Romiplostim
Standard of Care (95% ClI) P Value

23/77 (30)
12/31 (39)
9/37 (24)
2/9 (22)
28/77 (36)
13/31 (42)
11/37 (30)
4/9 (44)

0.31 (0.15-0.61) <0.001

0.17 (0.08-0.35) <0.001

59/75 (79)
47/75 (63)
25/75 (33)
15/75 (20)
7175 (9)
5/75 (7)
14/75 (19)
12/75 (16)

st

“ As prospectively defined in the study protocol, the incidences of treatment failure and splenectomy included any patient

who withdrew from the study owing to an adverse effect or bleeding symptoms during the treatment period before
treatment failure or splenectomy had occurred. Cl denotes confidence interval.

Immune thrombocytopenia (ITP) treatment was that given in patients who had received at least one dose of romiplostim

or at least one type of standard-of-care treatment (including watchful waiting). The analysis was post hoc. Glucocorti-
coids included betamethasone, dexamethasone, methylprednisolone, prednisolone, and prednisone. Immune globulins
included anti-D immune globulin and intravenous immune globulin. “Other medications” included vincristine, cyclo-
sporine, tranexamic acid, ascorbic acid, calcium, ethamsylate, pantoprazole, and Expasyl. Platelet transfusions were

either therapeutic or prophylactic transfusions.

was significantly longer in the romiplostim group
than in the standard-of-care group (P=0.02)
(Fig. 2A).

The incidence of splenectomy was significantly
lower among patients receiving romiplostim (14
of 157 [9%]) than among those receiving the
standard of care (28 of 77 [36%], P<0.001) (Table
2). The time to splenectomy was also significant-
ly longer in the romiplostim group than in the
standard-of-care group (P<0.001) (Fig. 2B).

Geographic region had no significant effect on
the incidence of treatment failure or splenectomy
(Table 2). There was a significant, but weak,
inverse correlation between the baseline plate-
let count (from a post hoc analysis) and the in-
cidences of treatment failure and splenectomy

(correlation coefficient for each end point, 0.16;
P=0.01). The rate of treatment failure, across both
groups, was less among patients whose immune
thrombocytopenia was diagnosed 3 years or less
before enrollment than among those whose im-
mune thrombocytopenia was diagnosed more than
3 years before enrollment (P=0.03). No significant
correlation was found between the incidence of
splenectomy and any other baseline variable.

To assess the effect of study discontinuation
on the primary end points, the patients who
actually had incidences of treatment failure and
splenectomy were also ascertained (Table 2 in
the Supplementary Appendix). The results were
similar to the estimated instances reported
above.
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Figure 1. Mean Platelet Counts and Doses of Romiplostim during the Study.

Panel A shows the mean platelet counts according to treatment group. Counts obtained within 8 weeks after the
receipt of rescue medication were not included. Panel B shows the mean romiplostim doses; data on drug doses
administered in the standard-of-care group are not shown. I bars indicate standard errors.

SAFETY

Over 90% of patients in the two groups had at
least one adverse event during the treatment pe-
riod. Headache and fatigue were the most com-
mon. Serious adverse events occurred in 23% of
patients (35 of 154) receiving romiplostim and in
37% of patients (28 of 75) receiving the standard
of care, with treatment-related serious adverse
events being reported in only 5% of patients (7 of
154) and 8% of patients (6 of 75), respectively.
Serious adverse events for which the incidence
was 1% or more in either group are listed in Ta-
ble 3 in the Supplementary Appendix. Thrombo-
cytopenia was most common, occurring in 3% of
patients (5 of 154) receiving romiplostim and in

12% of patients (9 of 75) receiving the standard
of care.

Adverse events of interest with thrombopoi-
etin mimetics include bleeding, thrombosis, in-
creased bone marrow reticulin, and hematologic
cancer or myelodysplastic syndromes. Table 3
summarizes the incidence of these events (after
adjustment for duration of exposure to the study
drug). The romiplostim group had significantly
lower adjusted incidences of overall bleeding
events (P=0.001) and bleeding events of grade 3
or higher (P=0.02), as compared with the stan-
dard-of-care group. No significant differences
between the two groups were noted with respect
to less severe bleeding (P=0.17). Furthermore,
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Figure 2. Kaplan—Meier Estimates of the Times to Treatment Failure and Splenectomy, According to Treatment

The cumulative percentages of patients with treatment failure (Panel A) and patients who underwent splenectomy
(Panel B) are shown, with each event indicated by a data point. The data include only patients who actually had a
treatment failure or underwent splenectomy, not patients who discontinued the study.

41 blood transfusions were administered to 12
of 154 patients (8%) receiving romiplostim, and
76 blood transfusions were administered to 13
of 75 patients (17%) receiving the standard of
care. No significant between-group difference was
found for thrombotic events. Two hematologic
cancers occurred, both in the standard-of-care

group. There were no abnormal nonhematologic
laboratory results and no neutralizing antibod-
ies against either romiplostim or thrombopoietin.
Bone marrow reticulin was detected during the
6-month post-treatment safety monitoring peri-
od in 1 patient in the romiplostim group in whom
reticulin had not been detected before treat-
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Table 3. Selected Adverse Events Occurring during the Treatment Period.*
Eventy Romiplostim (N=154) Standard of Care (N=75)
no. of no. of rate no. of no. of rate
patients (%)  events (95% Cl) patients (%) events (95% Cl)
Bleeding events 80 (52) 260 3.56 (3.14-4.03) 40 (53) 153 5.02 (4.25-5.88)
Grade =2 20 (13) 34 0.47 (0.32-0.65) 13 (17) 21 0.69 (0.43-1.05)
Grade =3 5(3) 8 0.11 (0.05-0.22) 5(7) 10 0.33 (0.16-0.60)
Thrombotic events 6 (4) 11 0.15 (0.08-0.27) 2 (3) 2 0.07 (0.01-0.24)
Hematologic cancer or MDS 0 0 0 2(3) 2 0.07 (0.01-0.24)
Lymphoma 1(1) 1 0.03
MDS 1(1) 1 0.03

* The rate is the rate of adverse events per 100 patient-weeks, calculated as follows: (the total number of adverse events reported) + (the total
number of patient-weeks of medication) x 100. The total number of patient-weeks of medication was 7294 for romiplostim and 3050 for the

standard of care. MDS denotes myelodysplastic syndrome.

" For bleeding events, grade 2 indicates moderate severity, grade 3 severe, grade 4 life-threatening, and grade 5 fatal.

ment, but the level was within the normal range
(grade 2).

Three deaths occurred during the treatment
period: one in the romiplostim group (from pneu-
monia) and two in the standard-of-care group
(one from hepatic failure and the other from
cardiorespiratory arrest). Three additional deaths
(from metastatic lung cancer, left ventricular
failure, and hepatic neoplasm) occurred during
the 6-month post-treatment safety monitoring
period, all in patients receiving the standard of
care. No deaths were considered to be related to
treatment.

QUALITY OF LIFE
No significant between-group differences were
noted at baseline in the ITP-PAQ scores on any of
the 10 scales. Scores on two scales — the Women’s
Reproductive Health and Work Quality of Life
scales — could not be analyzed, owing to inad-
equacies in the statistical model. On the remain-
ing eight scales (except the Fatigue scale), there
were clinically significant increases in the scores
at 52 weeks, as compared with baseline (i.e., in-
creased by 8 to 15 points on a 100-point scale??),
in both treatment groups (Table 4 in the Supple-
mentary Appendix). The romiplostim group had
significantly greater improvements in scores on
these seven scales than did the standard-of-care
group (P=0.01 for the Symptoms scale, P=0.008
for the Bother scale, P=0.02 for the Activity scale,
P=0.049 for the Psychological scale, P<0.001 for

the Fear scale, P=0.002 for the Social Quality of
Life scale, and P=0.02 for the Overall Quality
of Life scale), but the magnitude of the effect
(between-group difference of 2 to 8 points) is of
uncertain clinical benefit.2

DISCUSSION

Splenectomy is not considered an appropriate
first-line therapy for most patients with immune
thrombocytopenia,? and many nonsurgical treat-
ments either are poorly tolerated or fail to pro-
duce durable responses. In contrast, romiplostim
increases and sustains platelet counts in patients
with immune thrombocytopenia, with minimal
toxic effects, for up to 5 years.'®° Our results
show that romiplostim not only maintains
platelet counts more effectively than standard
medical therapies but also reduces the overall
rate of treatment failure and the need for sple-
nectomy.

Since no single drug has been established as
the standard treatment for immune thrombocy-
topenia, we compared romiplostim with a vari-
ety of standard-of-care therapies. The overall
number of therapies used for immune thrombo-
cytopenia was much higher in the standard-of-
care group than in the romiplostim group (Table
2), which may be due to toxic effects or lack of
efficacy.1>18:19

As might be expected from the rate of a
platelet response with romiplostim, which was
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2.3 times that with the standard of care, patients
receiving romiplostim had fewer blood transfu-
sions and a significantly lower rate of serious
bleeding than patients receiving the standard of
care. This resulted in a lower incidence of treat-
ment failure with romiplostim (11%) than with
the standard of care (30%). The most common
reasons for treatment failure in both groups were
bleeding and lack of efficacy.

The higher rate of a platelet response and
lower incidence of treatment failure in the
romiplostim group were also associated with a
marked reduction in the need for splenectomy,
which was performed in 9% of patients in the
romiplostim group and 36% of patients in the
standard-of-care group. The time to splenectomy
was also markedly prolonged with the use of
romiplostim. Although it has been suggested that
other therapies, such as rituximab,?* dapsone,?*
or anti-D immune globulin,?> may delay or reduce
the need for splenectomy, these findings have
not been confirmed in prospective randomized
studies. Avoidance of splenectomy may allow for
a spontaneous remission in a substantial num-
ber of patients? and may benefit those who are
not surgical candidates.

Adverse events associated with romiplostim
treatment were similar to those in previous stud-
ies,’>19 were generally mild or moderate in se-
verity, and did not result in treatment discon-
tinuation. The lower incidence of serious adverse
events in the romiplostim group (occurring in
23% of patients) as compared with the standard-
of-care group (37% of patients) indicates that
romiplostim is a generally safe treatment option
for patients, relative to other therapies for im-
mune thrombocytopenia. Bone marrow reticulin
has been detected in a small number of patients
treated with thrombopoietin mimetics?>2”7 and
was observed in one patient in the romiplostim
group during the 6-month post-treatment safety
monitoring period. There were no significant
between-group differences, after adjustment for
duration of study-drug exposure, in the rates of
reticulin fibrosis, thrombosis, or hematologic
cancer during the treatment period.

The greater efficacy and safety of romiplos-
tim, as compared with the standard of care, was
accompanied by greater improvements in quality
of life. The magnitude of the effect varied sub-

stantially across the 10 scales used; it is some-
what uncertain whether there was a clinically
significant overall improvement associated with
romiplostim use.

Unlike splenectomy, which may cure up to two
thirds of patients with immune thrombocytope-
nia,>® romiplostim is not curative and maintains
an adequate platelet count in most patients only
until discontinuation, when platelet counts usu-
ally fall. Its cost and the need for weekly injec-
tions may limit its long-term use. Despite the
minimal safety concerns even after 5 years of
exposure,*® unanticipated effects of long-term ad-
ministration might yet be revealed. In contrast to
our previous studies, in which the median platelet
count at enrollment was 19x10° per liter,*>1° in
the current study, the median platelet count at
enrollment was 29x10° per liter, suggesting that
the patients had earlier, milder disease.

In conclusion, among patients with immune
thrombocytopenia who received treatment for
52 weeks, as compared with the standard of care,
romiplostim was associated with higher rates of
a platelet response, lower rates of treatment fail-
ure and splenectomy, less bleeding, and less need
for other medical treatments for immune throm-
bocytopenia. Romiplostim therapy was not ac-
companied by clinically significant adverse ef-
fects and was associated with improved quality

of life.
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