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of 280 patients were enrolled whose active therapy for ITP 
was replaced with either eltrombopag (n =  130) or romi-
plostim (n = 150). Efficacy-related issues (desired platelet 
count not achieved and/or lack of response to prior therapy) 
were the main drivers for therapy switching among all 
patients (54 % for eltrombopag vs. 57 % for romiplostim). 
Platelet counts at the last office visit showed improvement 
compared with counts at the initiation of either eltrom-
bopag or romiplostim treatment. No significant differences 
were noted when comparing clinical outcomes between 
the eltrombopag and romiplostim treatment cohorts. Our 
results suggest that switching to the other TPO-RA may be 
beneficial if there is inadequate response to treatment with 
the initial TPO-RA.

Keywords  Clinical outcomes · Eltrombopag · Immune 
thrombocytopenia · Romiplostim · Treatment switching

Introduction

Immune thrombocytopenia (ITP) is estimated to affect 
60,000 adult patients in the United States [1]. It is char-
acterized by low platelet counts and the attendant risk of 
bleeding. For patients with chronic ITP, the persistently 
low platelet counts present real and perceived risks for 
serious and even fatal bleeding events [2], and may there-
fore require emergency department visits and hospitaliza-
tion [3]. Decreased platelet counts, disease symptoms, and 
treatment side effects have a notable impact on the overall 
quality of life for patients with ITP [2, 4–7].

Standard first-line therapy for the treatment of ITP 
includes corticosteroids, anti-D/anti-RhD immuno-
globulin, or intravenous immunoglobulins (IVIg) [8, 9].  
Corticosteroids are usually only given for a few months 
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at a time, as patients are at risk of developing corticos-
teroid-related complications [9]. When first-line therapy 
is ineffective or results in side effects intolerable for the 
patient, various second-line drug, medical, or surgical 
therapies may be considered [9].

There are currently two thrombopoietin receptor ago-
nists (TPO-RAs), eltrombopag and romiplostim, approved 
by the US Food and Drug Administration for the treatment 
of thrombocytopenia in patients with chronic ITP who have 
had an insufficient response to corticosteroids, immuno-
globulins, or splenectomy [10–12]. Both therapies have 
demonstrated sustained platelet response with continuous 
administration regardless of splenectomy status. Romi-
plostim, a thrombopoietin peptide mimetic, and eltrom-
bopag, a non-peptide mimetic, have different mechanisms 
of action and methods of administration. Romiplostim 
is administered once weekly as a subcutaneous injection 
and eltrombopag is administered once daily as a tablet [7, 
13–15].

Although recommendations for the use of TPO-RAs 
are included in recent guidelines [8, 9], real-world treat-
ment patterns of TPO-RAs have not been examined. Clini-
cal outcomes and treatment responses among patients 
who switched from a prior ITP treatment to eltrombopag 
or romiplostim in current practice are lacking, and few 
comparisons of clinical outcomes between the two drugs 
have been made [16]. In the absence of randomized con-
trolled trials comparing patients prescribed each TPO-RA 
or switched between TPO-RAs, it is critical to use clinical 
practice data to evaluate the treatment patterns and effec-
tiveness in patients using eltrombopag and romiplostim. 
The purpose of this study was to characterize treatment use 
in real-world clinical practice for patients recently switched 
to eltrombopag or romiplostim from corticosteroids, rituxi-
mab, or the alternate TPO-RA. The objectives of this study 
were to better understand the rationale for switching to a 
TPO-RA, dosing patterns associated with switching, and 
to determine if clinical outcomes, assessed through platelet 
counts and reported symptoms, improve after a switch to 
either eltrombopag or romiplostim.

Materials and methods

Study design and selection of participants

This was an observational retrospective medical chart review 
of patients with ITP who were currently being treated with 
a TPO-RA having switched from corticosteroids, rituximab, 
or the alternate TPO-RA. Physicians were selected from a 
representative sample [17] of oncology practices from the 
four census regions (Northeast, South, Midwest, and West) 
to ensure geographic diversity. Prior to study enrollment, 

investigators were pre-screened with a customized question-
naire. After the physician screening process, 42 oncology 
practices were responsible for selection of patient cohorts 
and chart data abstraction from patient medical records. 
A random selection method utilizing patient birth month 
as a selection variable was employed. Study investigators 
were provided with patient birth month as a random patient 
selection criterion to ensure representativeness of eltrom-
bopag and romiplostim patients. For example, the physi-
cian study investigator was instructed to “select one patient 
chart for a patient currently being treated with eltrombopag 
whose birth month was either January, February, or March” 
or “select one patient chart for a patient currently being 
treated with romiplostim whose birth month was either July, 
August, or September”, etc. Data collection took place from 
January 3 to June 17, 2011.

Patients were included in the study if they (1) were 
≥18 years of age at study enrollment; (2) had a diagnosis 
of ITP for at least 12  months; (3) switched from another 
ITP therapy (i.e., corticosteroids, rituximab, or the alter-
nate TPO-RA); (4) were currently receiving eltrombopag 
or romiplostim for at least 4 weeks from the date of study 
enrollment; (5) had available medical history from ITP 
diagnosis through their most recent office visit; and (6) 
were capable of completing the self-administered general 
health and satisfaction questionnaires. Patients enrolled in 
clinical trials at the time of study initiation were excluded 
from the study. Patient cohorts were assigned 1:1 based on 
their current TPO-RA therapy (i.e., eltrombopag vs. romi-
plostim) and further stratified 1:1:1 based on immediate 
prior therapy (i.e., corticosteroids, rituximab, or the alter-
nate TPO-RA). The study was HIPAA (Health Insurance 
Portability and Accountability Act of 1996) compliant, and 
human subject research exempt status was obtained from 
the New England Institutional Review Board.

Data collection

A customized patient case report form was used by phy-
sicians to record information abstracted from chart data. 
Key data elements collected in the patient case report form 
included: ITP patient profile and diagnosis information; 
ITP therapies received prior to, in combination with, and 
subsequent to TPO-RA use; TPO-RA treatment dosing 
and duration; platelet counts; platelet transfusion details; 
splenectomy status/details; chronic ITP-related emergency 
department visits; ITP-related hospitalizations; and current 
insurance coverage.

Outcomes

The rationale for switching to a TPO-RA was captured 
using aided responses. Responses were categorized as 
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follows: efficacy (based on physician assessment), toler-
ability, patient preference, affordability, and benefit/risk 
of bleeding. Multiple responses per patient were allowed. 
Other outcomes of interest recorded were TPO-RA dos-
ing and dosage changes, platelet counts reported at current 
TPO-RA initiation and up to the last office visit, bleeding 
symptoms reported after the switch to the current TPO-RA 
up to the last office visit, any emergency department visits, 
hospitalizations, IVIg and anti-D/anti-RhD immunoglobu-
lin administration, and platelet transfusions reported after 
the switch to the current TPO-RA.

Statistical analysis

Patient demographic, clinical, and treatment-related char-
acteristics were described and analyzed by treatment cohort 
using χ2 and Fisher exact tests for categorical variables. 
Continuous variables were analyzed by treatment cohort 
using t tests and the one-way analysis of variance method. 
Tests for statistical significance were evaluated at a two-
tailed P value of <0.05.

Results

Patient demographic and clinical characteristics

A total of 280 patients met the inclusion criteria (eltrom-
bopag, n = 130; romiplostim, n = 150). Table 1 shows the 
demographic and clinical characteristics for the eltrom-
bopag and romiplostim treatment cohorts. Both cohorts 
were comparable with respect to most patient character-
istics. The mean time since ITP diagnosis was similar 
for both cohorts (eltrombopag, 1.5  years; romiplostim, 
1.7 years; P =  0.36), and patients had an average of two 
prior therapies before switching to TPO-RA treatment. By 
design, equal proportions of patients in the eltrombopag 
cohort were receiving corticosteroid (n  =  44), rituximab 
(n  =  44), and romiplostim (n  =  42) as their immediate 
prior therapy. Similar numbers were seen in the romi-
plostim cohort (corticosteroid, n = 58; rituximab, n = 48; 
eltrombopag, n  =  44). The mean time on the immediate 
prior therapy before the switch was 14.4  weeks (median 
7.5  weeks) for patients switching to eltrombopag and 
15.1  weeks (median 7.1  weeks) for those switching to 
romiplostim (P = 0.81).

For patients taking the alternate TPO-RA as their 
immediate prior therapy, the mean time on romiplostim 
therapy before switching to eltrombopag was 15.8 ver-
sus 10.6  weeks on eltrombopag before switching to 
romiplostim (P  =  0.08). Only one-half of patients were 
taking the highest indicated doses of eltrombopag or romi-
plostim before switching. Specifically, 50  % of patients 

who switched from eltrombopag to romiplostim were on 
75 mg daily, and only 45 % of patients who switched from 
romiplostim to eltrombopag were on a dose of 5 µg/kg or 
greater weekly.

The time lapse between medication switch was long-
est for patients on immediate prior therapy with rituxi-
mab (52.2–70.1  days), followed by corticosteroids 
(25.3–37.5  days) and the alternate TPO-RA (romiplostim 
to eltrombopag, 7.2  days; eltrombopag to romiplostim, 
10.8  days). Patients had been on their current TPO-RA 
for a similar number of weeks (18.6  weeks for eltrom-
bopag patients and 17.4  weeks for romiplostim patients; 
P = 0.40).

Treatment decision

Current TPO-RA treatment, immediate prior therapy, and 
rationale for switching to TPO-RA treatment, which could 
include more than one response for any patient, are pre-
sented in Table  2. Overall, efficacy issues were the main 
motivations for switching to either eltrombopag or romi-
plostim. “Desired platelet count was not achieved and/
or there was a lack of response to prior therapy” was the 
most frequently reported rationale for all patients (54  % 
for eltrombopag vs. 57  % for romiplostim), followed by 
“desired platelet count achieved but not sustained on prior 
therapy” (23 % for eltrombopag vs. 28 % for romiplostim). 
“Patient preference” was also cited as a reason for switch-
ing (eltrombopag, 32 %; romiplostim, 22 %).

For patients who switched from romiplostim to eltrom-
bopag or from eltrombopag to romiplostim, the top ration-
ales given were lack of efficacy and patient preference. 
There were 10 patients who switched to eltrombopag and 
14 patients who switched to romiplostim that had both 
“desired platelet count was not achieved and/or there was 
a lack of response to prior therapy” and “desired platelet 
count achieved but not sustained on prior therapy” as rea-
sons for switching, although such reasons were meant to be 
mutually exclusive.

Dosing for eltrombopag and romiplostim

Information regarding dosing for the eltrombopag and 
romiplostim cohorts is included in Table 3. Seventy-seven 
percent of eltrombopag patients received an initial dose of 
50 mg daily and a similar proportion (79 %) received that 
dose most recently, regardless of prior treatment and pre-
scribing information suggestions for initial dosing or dose 
titration. The majority of romiplostim patients (89 %) were 
given an initial dose of 1 mcg/kg weekly as per prescribing 
information. The majority reported titration to higher doses 
at their most recent office visit. Romiplostim patients had 
twice as many dose changes as eltrombopag patients (2.2 
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vs. 1.1, respectively; P < 0.001), with the mean time to that 
dose change significantly longer in eltrombopag patients 
compared with romiplostim patients (8.9 vs. 5.4  weeks; 
P = 0.004).

Efficacy measures

Descriptive information for platelet counts at current TPO-
RA initiation and at the most recent office visit is reported 

in Table 4. Although platelet counts showed improvements 
compared with counts at TPO-RA initiation, there was no 
statistical difference in platelet counts between cohorts at 
the most recent office visit (P  =  0.07). Patients reported 
few symptoms at their most recent office visit and there 
were no statistically significant differences between the 
cohorts. Platelet transfusions were rarely reported while 
on either TPO-RA treatment (eltrombopag, n  =  2; romi-
plostim, n = 2). No patients required either IVIg or anti-D/

Table 1   Patient demographic and clinical characteristics

HMO Health Maintenance Organization, ITP immune thrombocytopenia, IVIg intravenous immunoglobulins, KPS Karnofsky Performance Sta-
tus, PPO Preferred Provider Organization, TPO-RA thrombopoietin receptor agonist
a  P values based on statistical tests for differences in means and proportions
b  No patient had a splenectomy while on eltrombopag/romiplostim

Characteristic TPO-RA treatment cohorts P valuea

Eltrombopag (n = 130) Romiplostim (n = 150)

Age, mean, years 52.5 53.9 0.45

Male gender, n (%) 48 (37) 66 (44) 0.23

Race/ethnicity, n (%)

 African American 13 (10) 18 (12) 0.61

 Asian 11 (8) 7 (5)

 Caucasian 90 (69) 106 (71)

 Hispanic 16 (12) 19 (13)

Primary medical insurance, n (%)

 Managed care (PPO or HMO) 66 (51) 74 (49) 0.41

 Medicare 32 (25) 48 (32)

 Other 32 (25) 28 (19)

KPS score at diagnosis, mean, % 91.4 90.3 0.37

Comorbidities, n (%)

 Hypertension 50 (38) 58 (39) 0.97

 Diabetes mellitus 27 (21) 33 (22) 0.88

 Hyperlipidemia 10 (8) 24 (16) 0.03

 Depression 10 (8) 3 (2) 0.02

Time since diagnosis, mean, years 1.5 1.7 0.36

Drugs received prior to eltrombopag/romiplostim switch, mean 2.1 2.1 0.57

Types of therapies received before eltrombopag/romiplostim at any time since ITP diagnosis, n (%)

 Oral corticosteroids 111 (85) 134 (89) 0.32

 Rituximab 53 (41) 54 (36) 0.41

 IVIg 38 (29) 44 (29) 0.99

Immediate prior therapy, n (%)

 Corticosteroid 44 (33) 58 (39)

 Rituximab 44 (33) 48 (32)

 Romiplostim 42 (32) –

 Eltrombopag – 44 (29)

Duration of immediate prior therapy before switch, mean, weeks 14.4 15.1 0.81

Splenectomy, n (%)b 18 (14) 18 (12) 0.65

Duration on eltrombopag/romiplostim, weeks

 Mean 18.6 17.4 0.40

 Median 11.6 10.6
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anti-RhD immunoglobulin administration. No hospitaliza-
tions or emergency department visits were reported since 
the medication switch for either cohort.

Two post hoc sensitivity analyses were conducted 
among patients who were switched to the respective TPO-
RA due to efficacy-related concerns while on the imme-
diate prior treatment. Table  5 includes patients whose 
rationale for switching included either “desired platelet 
count not achieved and/or lack of response” or “platelet 
count achieved but not sustained”. Approximately 83  % 
of patients had a platelet count of <50 ×  109/L at initia-
tion of eltrombopag or romiplostim therapy. At the most 
recent office visit, the mean platelet counts in each cohort 
were >100 × 109/L, regardless of whether efficacy with the 
immediate prior therapy was never achieved or efficacy was 
not maintained over time. Table 6 includes patients whose 
immediate prior treatment was the alternate TPO-RA. At 
the time of initiation of the current TPO-RA, the major-
ity of patients taking the alternate TPO-RA had a platelet 
count of <50  ×  109/L. After switching to either eltrom-
bopag or romiplostim from the alternate TPO-RA, mean 
platelet count improved.

Discussion

This study provides descriptive data on patients switching 
to TPO-RA treatment in a nationally representative popula-
tion being treated in a real-world clinical practice setting. 
Patients included in the study recently switched to eltrom-
bopag or romiplostim from corticosteroids, rituximab, or 
the alternate TPO-RA. Patients in this study were strati-
fied 1:1:1 based on immediate prior therapy and therefore 
approximately one-third of patients had received each 
immediate therapy by design. In this study, efficacy was 
cited as the primary reason for switching to TPO-RA treat-
ment. Mean platelet counts were at relatively low levels 
prior to switching to TPO-RA treatment, leaving patients 
at potentially increased risk for bleeding. After switching 
to a TPO-RA, the average platelet counts in each cohort 
were >100  ×  109/L, regardless of whether efficacy with 
the prior treatment was never achieved or efficacy was not 
maintained over time. Additionally, patients in both cohorts 
reported few symptoms associated with thrombocytopenia 
at their most recent office visit. Furthermore, no patients 
required hospitalization or emergency department visits 
due to bleeding while on either therapy, none required IVIg 
or anti-D/anti-RhD immunoglobulin administration, and 
platelet transfusions were rare.

Patient preference was also commonly reported by phy-
sicians as a reason for switching to a TPO-RA. Although 
this study did not use preference elicitation methods to 
quantitatively measure preferences, some important factors Ta
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Table 3   Eltrombopag/romiplostim dosing details

TPO-RA thrombopoietin receptor agonist

TPO-RA treatment cohorts P value

Eltrombopag (n = 130) Romiplostim (n = 150)

Initial dose, median (min, max) 50 (25, 50) mg 1.0 (1.0, 4.0) mcg/kg

Most recent/last dose, median (min, max) 50 (25, 75) mg 2.0 (0.5, 10.0) mcg/kg

Experience dose increase, n (%) 47 (36) 84 (56) 0.001

Dose changes, mean, n 1.1 2.2 <0.001

Time to dose change, mean, weeks 8.9 5.4 0.004

Table 4   Efficacy measures

TPO-RA thrombopoietin receptor agonist
a  Prior to initiation
b  At most recent office visit

TPO-RA treatment cohorts P value

Eltrombopag (n = 130) Romiplostim (n = 150)

Initiation Most recent Initiation Most recent

Platelet count (×109/L)

 Mean 43.4 120 41.0 138 0.61a; 0.07b

 Median 39.0 102 32.5 101

Symptoms at most recent visit, n (%)

 Fatigue 14 (11) 15 (10) 0.83

 Ecchymosis/bruises 6 (5) 9 (6) 0.78

 Petechiae 5 (4) 11 (7) 0.21

Received platelet transfusions while on eltrombopag/romiplostim, n (%) 2 (2) 2 (1) 0.89

Table 5   Platelet count responses at initiation and at the most recent office visit by current TPO-RA treatment for patients reported lacking effi-
cacy on immediate prior therapy

Includes 10 patients who switched to eltrombopag and 14 patients who switched to romiplostim who had both responses recorded as their ration-
ale for switching

TPO-RA thrombopoietin receptor agonist

Desired platelet count not achieved/lack of response

Eltrombopag (n = 70) Romiplostim (n = 86)

Initiation Most recent Initiation Most recent

Platelet count (×109/L)

 Mean 35 109 35 130

 Median 37 104 32 107

 <50 × 109/L, n (%) 58 (83) 12 (17) 71 (83) 6 (7)

Desired platelet count achieved but not sustained

Eltrombopag (n = 30) Romiplostim (n = 42)

Initiation Most recent Initiation Most recent

Platelet count (×109/L)

 Mean 42 120 37 111

 Median 40 111 36 103

 <50 × 109/L, n (%) 25 (83) 1 (3) 35 (83) 2 (5)
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to consider when evaluating the value of a medication 
from a patient’s perspective include side effect profile, 
dose schedule, and route of administration. Brown et  al. 
[4] assessed patient-perceived and patient-reported treat-
ment side effects, patient-perceived burden or bother, and 
need to reduce or stop treatment associated with these side 
effects among adult patients with chronic ITP. More than 
two-thirds of the patients surveyed reported experiencing 
side effects. Patients treated with corticosteroids reported 
more side effects with the highest magnitude of bother, 
which resulted in one-third of patients stopping or reduc-
ing treatment. Preference of dosing route or frequency of 
administration may have driven patient preference. Romi-
plostim is a subcutaneous weekly product administered in 
a physician’s office, whereas eltrombopag is an oral tablet 
self-administered daily. In addition to factors related to 
formulation, patient and physician preferences could also 
determine the therapy of choice. Physician comfort and 
experience along with patients’ prior history have been 
cited as possible reasons for medication preference [18].

Dosing regimens for both TPO-RAs are individualized 
based on platelet counts. The median starting doses for 
eltrombopag and romiplostim were 50 mg daily and 1 µg/
kg weekly, respectively. Significantly more romiplostim 
patients (56 %) reported a dose change than eltrombopag 
patients (36 %). This is consistent with recommended dos-
ing schedules in prescribing information for both products. 

At the most recent office visit, the median dose for eltrom-
bopag was the same as the initial dose. The median dose 
at the most recent office visit for patients receiving romi-
plostim was 2  µg/kg. Per the product labeling for romi-
plostim, doses can be titrated to a maximum weekly dose of 
10 µg/kg [10]. The dose of romiplostim at the most recent 
office visit was lower than what has been reported in other 
real-world and clinical trials, with average doses reported 
between 3.6 and 5.9 µg/kg [19, 20]. Even in patients who 
were switched from romiplostim to eltrombopag due to 
efficacy concerns, many patients did not receive the maxi-
mum dose prior to switching. Physician experience with 
both products and the patient’s disease profile may have 
influenced doses prescribed.

Our study suggests a benefit in switching to the other 
TPO-RA in patients who fail to respond to the initial TPO-
RA. We found that the majority of patients taking the first 
TPO-RA, who reported a lack of efficacy as the rationale 
for switching to the second TPO-RA, improved their plate-
let counts after switching. This is consistent with other 
recent reports, case studies [21, 22], and a small study in 
France [16] that evaluated the merits of switching between 
the two TPO-RAs. These studies suggest that each product 
can be effective when taken by patients with a less-than-
optimal response on the first TPO-RA prescribed [21, 22]. 
The French study, which was a retrospective evaluation 
of 45 patients switching between the two products [16], 

Table 6   Platelet count responses at initiation and at the most recent office visit by current TPO-RA treatment for patients reported lacking effi-
cacy while taking the alternate TPO-RA

TPO-RA thrombopoietin receptor agonist

Desired platelet count not achieved/lack of response

Eltrombopag (n = 18) Romiplostim (n = 23)

Initiation Most recent Initiation Most recent

Platelet count (×109/L)

 Mean 44 127 43 138

 Median 43 128 45 116

 <50 × 109/L, n (%) 11 (61) 1 (6) 15 (65) 0 (0)

TPO-RA dose, mean Romiplostim dose before  
switch 4.8 mcg/kg

Most recent 52.8 mg Eltrombopag dose before  
switch 67.4 mg

Most recent 
3.3 mcg/kg

Desired platelet count achieved but not sustained

Eltrombopag (n = 2) Romiplostim (n = 10)

Initiation Most recent Initiation Most recent

Platelet count (×109/L)

 Mean 48 120 47 110

 Median 48 120 42 108

 <50 × 109/L, n (%) 2 (100) 0 (0) 6 (60) 0 (0)

TPO-RA dose, mean Romiplostim dose before  
switch 5.5 mcg/kg

Most recent 50 mg Eltrombopag dose before switch 
60 mg

Most recent  
2.8 mcg/kg
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reported that most patients switched between products 
because of suboptimal platelet response or platelet count 
instability, although eight patients switching from romi-
plostim to eltrombopag did so because they desired an oral 
regimen. Variation in treatment efficacy, such that some 
patients selectively respond to only one TPO-RA, could also 
drive patient preference for switching between medications. 
Regardless of the rationale for switching, the study sug-
gested that there is merit in switching between TPO-RAs to 
achieve efficacy and optimize the patient’s experience.

While this study provides important information on 
real-world treatment patterns of patients switched to TPO-
RA treatment, limitations on data interpretation should be 
noted. Patients were not randomized to treatment groups 
in this retrospective study design, and current treatment 
choice may reflect consideration of multiple patient, phy-
sician, and disease characteristics, not all of which were 
measured in this study. In addition, rationale for switch-
ing patients to another therapy was captured using a set of 
aided responses. Acceptable platelet count thresholds used 
for determining “platelet count not achieved and/or lack of 
response” and “platelet count achieved but not sustained” 
were left to the treating physician’s discretion. Finally, 
data were collected via medical chart review, and the qual-
ity of data is vulnerable to how well medical charts were 
documented.

In conclusion, this study identified that switching to 
TPO-RA treatment from prior ITP treatment was largely 
driven by both lack of efficacy and patient preference. 
Platelet counts showed improvements compared with 
counts at TPO-RA initiation. No significant differences 
were noted when comparing clinical outcomes between 
the eltrombopag and romiplostim treatment cohorts. Our 
results also support the benefit of switching from one TPO-
RA to the other among patients who fail to respond to treat-
ment with the initial TPO-RA.
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