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ABSTRACT

Romiplostim and eltrombopag, the first thrombopoietic receptor-agonists with demonstrated efficacy against
immune thrombocytopenia in prospective controlled studies, were recently authorized in most countries for adults
with chronic immune thrombocytopenia. So far, no data are available about the potential contribution of switch-
ing from romiplostim to eltrombopag or vice versa in terms of efficacy or tolerance. Efficacies and tolerance profiles
were evaluated for 46 patients who sequentially received both drugs, switching from one to the other. The reasons
for switching were: lack of efficacy for 23 patients, platelet-count fluctuations for 11, side effects for 4, and 8
patients’ pre%erences. For 50-80% of the patients, switching from romiplostim to eltrombopag or eltrombopag to
romiplostim effectively impacted the platelet count, with fluctuations disappearing in 54% and side effects
resolved in 100%. In 80% of the patients, the 2 thrombopoietic receptor-agonists achieved similar response pat-
terns. Our results confirmed that switching from one thrombopoietic receptor-agonist to the other could be ben-
eficial in clinical practice for patients with severe chronic immune thrombopenia who failed to respond or experi-

enced adverse events to the first. (Clinical Trials.gov identifier: NCT01618734).

Introduction

Immune thrombocytopenia (ITP) is an autoimmune disor-
der characterized by low platelet counts responsible for vari-
ous degrees of mucocutaneous bleeding."® ITP pathophysiol-
ogy has long been considered to be only a matter of acceler-
ated platelet destruction by platelet-bound antibodies but
there is strong evidence to show that it is also associated with
impaired platelet production.”" Most therapies commonly
used to treat ITP (e.g. corticosteroids, intravenous
immunoglobulins (IVIg), immunosuppressants and splenecto-
my) are mainly active by reducing the destruction of anti-
body-coated platelets. In contrast, the novel thrombopoietic
receptor-agonists (TPO-RAs) stimulate platelet production.

Two TPO-RAs are now available. Romiplostim is a peptide
TPO-RA composed of an IgG Fc fragment to which four 14-
amino-acid TPO peptides are attached; one of them activates
the TPO-R by binding to the extracytoplasmic domain, just
like endogenous TPO.” Romiplostim is administered as a

weekly subcutaneous injection.” Eltrombopag is a non-pep-
tide TPO-RA that is a 442-Da drug that binds to a transmem-
brane site on the TPO-R, thereby activating it. It is adminis-
tered daily as an oral tablet." In randomized-controlled trials,
the reported response rates to romiplostim and eltrombopag
were 59-88% and this high efficacy was achieved in splenec-
tomized and non-splenectomized ITP patients.”" In view of
these robust data, both drugs have been approved for adult
chronic ITP in more than 80 countries and some groups con-
sider them second-line treatment for chronic ITP>* However,
in Europe, they are only authorized for use after splenectomy
failure or when splenectomy is contraindicated.

In contrast to these very good results, in an observational
study on romiplostim we showed that inefficacy or side
effects led approximately one-third of the patients to discon-
tinue treatment.” Because romiplostim and eltrombopag bind
to different sites on the TPO-R and the 2 molecules have not
yet been directly compared, the relevance of switching from
one TPO-RA to the other in clinical practice has not been
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established. To determine the pertinence of switching, a
retrospective multicenter pilot trial was conducted
throughout the network of French National Referral
Centers for Adult ITP.

Design and Methods

Patients

All patients followed by specialists in the network of
National ITP Referral Centers who have been sequentially
treated with the TPO-RAs, romiplostim and eltrombopag,
were enrolled. Inclusion criteria were: 1) age 18 years or
over; 2) primary ITP diagnosed according to the current
definitions;*” 3) previous romiplostim and eltrombopag
treatment, regardless of the switching sequence, with at
least three months of follow up with each molecule.
Patients treated for secondary ITP were excluded.

The trial protocol was approved by the Henri-Mondor
University Hospital Institutional Review Board and Ethics
Committee; all patients received a written information
form before screening and data analysis.

Treatment design

According to the European Medicines Agency authori-
zation of the 2 TPO-RAs, patients received a weekly sub-
cutaneous injection of romiplostim, usually started at 1
ug/kg/week, or daily oral eltrombopag, at a starting dose
of 50 mg/day; the dose was then adjusted, as needed (up
to a maximum 10 ug/kg/week and 75 mg/day, respective-
ly) based on the patient’s platelet count.

Patients could continue to receive concurrent ITP thera-
pies, including rescue interventions, defined as any agent
administered to transiently increase the platelet count, e.g.
IVIg, corticosteroids, anti-IgD and/or platelet transfusions.
The need to increase the dose of concurrent ITP medica-
tion to levels above those used at baseline was also con-
sidered a rescue intervention.

Assessments and outcome measures

The following characteristics were recorded on a stan-
dardized form by the same investigator (MK): age, gender;
and ITP history: disease duration, previous and/or ongoing
medications and bleeding assessment within one month
prior to starting TPO-RA. Reasons for non-splenectomy
were also noted for those patients not splenectomized.
The need for concurrent and/or rescue interventions dur-
ing follow up was also recorded. Platelet counts were
obtained on average weekly until the TPO-RA dose was
stabilized and then at least once monthly.

From a clinical point of view, only a sustained response
was taken into account. It was defined as lasting for at
least 2 consecutive platelet counts at the end of a mini-
mum follow up of three months of treatment and never
receiving rescue treatment. In accordance with the usual
standards,” complete response was defined as a platelet
count of 100x10°/L and a response as a platelet count of
30x10°/L or overwith at least twice the initial (pre-treat-
ment) value.

Adverse events were retrospectively entered on a stan-
dard case-report form and then analyzed by the same
investigator (MK).

Statistical analysis
Quantitative data are presented as means+standard

deviation (SD) or range, or medians (range or interquartile
range, IQR), as appropriate, and qualitative data as num-
bers (%). Quantitative data were compared using the
Mann-Whitney non-parametric test and qualitative data
with Fisher’s exact test. Analyses were computed using
SPSS version 18 statistical package. P<0.05 was considered
significant.

Results

Forty-six patients fulfilling the inclusion criteria were
enrolled in the study (Table 1). Thirty-five patients first
received romiplostim (romiplostim group), whereas
eltrombopag (eltrombopag group) was the first TPO-RA
for 11 patients. All but 2 patients had previously received
corticosteroids and IVIg, and 70% had received rituximab
without responding. The splenectomy rate was 50% (23
of 46). Among the 23 non-splenectomized patients, 6 had
refused to undergo surgery, whereas treating physicians
considered splenectomy contraindicated for the remaining
cases. Comparing romiplostim-group patients versus the
eltrombopag group, respectively, the first had previously
been given rituximab more frequently: 27 of 35 (77 %) ver-
sus 5 of 11 (45%); (P=0.046). At the time of the first TPO-
RA administration, 30 of 46 (65%) patients were receiving
concomitant medication(s) for ITE, including mainly corti-
costeroids (n=25, 54%) with a mean dose of 50 (range 5-
120) mg/day, repeated IVIg infusions (n=24, 52%) and/or
immunosuppressant(s) (n=9, 20%). Thirty-one (67 %)
patients had bleeding symptoms during the month pre-
ceding the first TPO-RA administration. The median
platelet count at the first administration of the first TPO-
RA was 15x107/L (IQR 4-21x10°/L). The base-line platelet
count was 30x10°/L or over for 6 patients, 4 of whom
were receiving concomitant treatment(s) for ITP.

Reasons for switching from one TPO-RA to the other

The 4 reasons for switching from the first TPO-RA to
the other were: lack of efficacy of the first agonist (n=23),
platelet-count fluctuation (n=11), side effect (n=4) and
patient’s preference (n=8).

Switched bhecause of inefficacy
From romiplostim to eltrombopag

The characteristics of the 13 patients who failed to
respond to romiplostim and switched to eltrombopag are
detailed in Table 2. The median duration of romiplostim
use before switching was 8 (IQR 4-16) months. The rea-
sons for such a delay before switching to eltrombopag
were: escalation dose period, patients without a definite
platelet response but with a clinical benefit” on romi-
plostim and/or the need to wait for eltrombopag to be
licensed and available. Most patients, 9 of 13 (69%),
received the highest dose (9-10 pg/kg/week) before
switching to eltrombopag. Four of those 13 patients
received one or several new treatment lines before start-
ing eltrombopag (rituximab for 2, cyclophosphamide for
2, splenectomy for one). Six (46%) of the 13 responders
to eltrombopag were receiving a mean+SD dose of 67+6
mg with a mean follow up of 7+4 months. Two of those
6 patients had not received the maximum romiplostim
dose of 9-10 ug/kg/week (Table 3). All non-responders to
eltrombopag had taken the maximum dose of 75
mg/day.



From eltrombopag to romiplostim

Ten patients who failed to respond to the maximum
eltrombopag dose were switched to romiplostim (Table
2). Only one of them received another treatment (autolo-
gous hematopoietic stem cell transplantation) before
switching. Only 2 (20%) patients refractory to eltrom-
bopag failed to respond to romiplostim given at its maxi-
mum dose (10 ug/kg/week). The mean+SD romiplostim
dose for the 8 sustained responders was 7.4+2.6
ug/kg/week.

Switched because of platelet-count fluctuation

Eleven romiplostim-group patients were switched to
eltrombopag because their treating physicians judged that
their platelet counts were too unstable. They suddenly
developed profound thrombocytopenia (<30x10°/L), occa-
sionally complicated by bleeding episodes requiring res-
cue therapy, e.g. corticosteroids and/or IVIg (Table 4). For
6 of 11 (55%) patients, this strategy was effective, achiev-
ing platelet-count stabilization within the narrow range of
50-200x10°/L, thereby avoiding the use of emergency
treatments with a mean+SD follow up of 9+3 months
(Figure 1). For 5 (46%) of these patients, the switch to
eltrombopag did not prevent platelet-count fluctuations,
eventually leading TPO-RA discontinuation, except for 2
patients who were switched back to romiplostim as it was
considered slightly more effective on the platelet count. In
relation to this, no patient was switched from eltrom-
bopag to romiplostim for this reason.

Switched because of side effects

Three romiplostim responders switched to eltrombopag
because they experienced arthralgias, and one eltrom-
bopag responder was switched to romiplostim because of
persistent bone pain and moderately increased liver
enzymes. The adverse events of all 4 patients’ resolved

rapidly and all of them responded to the second TPO-RA.
For the 46 patients, no blood-count abnormalities, i.e. pan-
cytopenia or blood smear modifications that could suggest
the onset of a bone-marrow reticulin fibrosis, were
observed. This explains why no bone-marrow biopsy was
taken.

Switched to comply with patient’s preference

Eight (17 %) romiplostim responders asked to switch to
eltrombopag mainly because they considered oral intake
easier for them. No difference in terms of efficacy was
observed for any 8 patients after switching.

For patients who switched for a reason other than the
lack of efficacy, the concordance of response rates after
switching from one TPO-RA to the other was 19 of 23
(83%).

Discussion

The authors of pivotal studies””** reported romiplostim
and eltrombopag to be highly effective against chronic
ITP, with average immediate responses exceeding 70%
and obtaining 50% sustained responses. However, a
French study conducted on unselected patients showed
that, after two years of follow up, 35% of the patients had
to stop romiplostim, mainly because of inefficacy.” In
agreement with this, our present results showed that the
lack of response was the main reason that led physicians
to consider switching the TPO-RA.

Romiplostim and eltrombopag stimulate the TPO-R but
some differences related to molecular structure and phar-
macokinetic characteristics could explain their different
response patterns: romiplostim is a peptibody that is
injected subcutaneously,” while eltrombopag is a small
molecule taken orally.” To date, no pharmacokinetic stud-

Table 1. Characteristics of the patients receiving romiplostim or eltrombopag as the first thrombopoietic receptor-agonist (1st TPO-RA).

Characteristic All patients Romiplostim Eltrombopag

Patients, n. (%) 46 35 (76) 11 (24)

Male, n. (%) 12 (26) 10 (29) 2(18) -

Age, year, mean (range) 61 (26-91) 60 (26-87) 59 (29-91) -

Platelet count when TPO-RA started, x10%/L, median [IQR] 15 [4-21] 12 [5-26] 5[3-20] -

ITP duration before TPO-RA, y, median [IQR] 12 [3-18] 12 [4-19] 3 [1-18] 0.04
Previous therapies for [TP -

n., median [IQR] 5 [3-6] 5 [4-6] 3 [2-6] 0.046

Prednisone, n. (%) 44 (96) 33 (94) 11 (100) -

Intravenous immunoglobulins, n. (%) 42 (91) 32 (91) 10 (91) -

Rituximab, n. (%) 32 (70) 27 (77) 5 (45) 0.046

Splenectomy, n. (%) 23 (50) 19 (54) 4 (36) -
Azathioprine, n. (%) 8 (17) 8 (23) 0 -

Intravenous cyclophosphamide pulse(s), n. (%) 6 (13) 5 (14) 1(9) -
Patients with concomitant therapies at baseline, n. (%) 30 (65) 22 (63) 8 (73)

Prednisone 25 (54) 16 (46) 9 (82) -

Intravenous immunoglobulins 24 (52) 17 (49) 7(64) -

Immunosuppressants 9 (20) 6 (17) 32N -
1# TPO-RA

When 1+ TPO-RA stopped

Last dose, mean (range)* - 6.8 (1.5-10) 72.7 (50-75)
Last platelet count, x10%L, median (range) - 38 (1-402) 39 (2-119)
Patients achieving its maximum dose before switching, n. (%) - 11 (31) 10 (91)

*Respective units for romiplostim and eltrombopag were ug/kg/week, mg/day.

Romiplostim/eltrombopag switching for ITP -
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ies are available comparing these 2 molecules. But these
differences suggest that the efficacies of these 2 com-
pounds might not necessarily be the same. Our results
support this hypothesis by clearly showing that, in the
absence of response with one TPO-RA, switching to the

other can be effective: 80% of the patients who failed to
respond to eltrombopag eventually responded to romi-
plostim, and 46% of patients whose disease did not
respond to romiplostim responded to eltrombopag.

Due to the small number of patients in the 2 groups, it

Table 2. Characteristics of the patients first given romiplostim or eltrombopag, then switched because of primary failure or transient response.

Characteristic Romiplostim to Eltrombopag to
eltrombhopag romiplostim
Patients, n. 13 10
Male, n. (%) 5(38) 2 (20)
Age, year, mean (range) 58 (31-84) 57 (31-91)
ITP duration before TPO-RA, year, median [IQR] 17 [4-21] 2.2 [1-16]
Previous therapies for ITP, n., median [IQR] 6 [4-6] 3[2-5]
1* TPO-RA
Platelet count at onset, x10%L, median [IQR] 13 [8-28] 5[3-13]
1 TPO-RA duration before switching, month, median [IQR] 8 [4-16] 2 [2-4]
Platelet count when stopped, x10%L, median [IQR] 9 [6-33] 16 [8-27]
Dose when stopped, median [IQR]* 9.75 [8.5-10] 75 [75]
Patients receiving the maximum dose when stopped, n. (%) 9 (69) 10 (100)
Second-line treatment before 2nd TPO-RA, n. (%) 4 (31) 1 (10)
Time between 1* and 2" TPO-RAs, month, mean (range) 3 (0-39) 0 (0-12)
Concomitant therapies at time of switch, n. (%) 7(54) 6 (60)
2 TPO-RA
Maximum dose for responders, mean+SD* 6716 74+2.6
Follow up with 2" TPO-RA, mo, mean+SD T+4 9+5
Efficacy of the switch on platelet count, n. (%)
Complete response 1(8) 5 (50)
Response 5 (38) 3 (30)
No response 7(54) 2 (20)

TPO-RA: thrombopoietic receptor-agonist. *Respective units for romiplostim and eltrombopag were ug/kg/week and mg/day.’Complete response, platelet count =100x10°/L and
absence of bleeding; response, platelet count =30x10°/L and at least 2-fold increase of the base-line count,and absence of bleeding; no response, platelet count <30x10°/L or less

than 2-fold increase of base-line platelet count, or bleeding.

Table 3. Characteristics of the responders first given romiplostim or eltrombopag, then switched because of primary failure or transient response.

Before switching After switching

Patient # Last 1% agonist ~ 2"-line ITP therapy Last platelet count before 2" agonist  Follow up, Mean platelet
Switch dose before switch  hetween TPO-RA 2 agonist, x10°/L dose months count, x10°/L +SD
Romiplostim to pg/kg/week mg/day

eltrombopag

1 10 none 2 7 20 75+30
2 8 none 25 50 8 240110
3 9.5 rituximab/CYC 6 7 12 5517
4 10 none 28 75 5 75+32
5 8 splenectomy 10 50 6 67+19
6 10 none 3 75 6 824217
Eltrombopag to mg/day ug/kg/week

romiplostim

1 7% none 15 10 24 63+22
2 75 none 6 5 6 16137
3 75 none 20 10 6 155+47
4 75 none 3 3 10 11132
5 75 none 10 8 103+40
6 75 none 29 10 50+21
7 75 none 35 10 43+17
8 75 autologous lymphocyte- 6 3 16 125+31

depleted PBSC

CYC: cyclophosphamide, PBSC: peripheral blood stem cell.
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is not yet possible to draw definitive conclusions concern-
ing TPO-RA efficacy or to ascertain if one of the 2 avail-
able agonists is superior to the other. The tendency
towards a better response to romiplostim after switching
compared to eltrombopag as the second TPO-RA could
have several explanations. It could simply be due to a dose
phenomenon, which could be overcome by giving a high-
er eltrombopag dose. The median romiplostim dose for
ITP patients was 4 ug/kg/week in the pivotal studies.”"
Hence, the patients receiving the maximum dose of 10
ug/kg/week had a 2.5-fold higher TPO-RA level. The
median eltrombopag dose used for ITP patients in the piv-
otal study'® was 51 mg/day. Therefore, with the maximum
dose of 75 mg allowed in this pilot study, there was only
a 1.5-fold increase in the TPO-RA, suggesting that a higher
eltrombopag dose might be useful for non-responders.
According to this insufficient dose hypothesis, it was
recently shown that some patients with refractory aplastic
anemia responded to 150 mg of eltrombopag after failing
to respond to 75 mg of that agonist.” Another explanation
could be that patients whose first TPO-RA was romi-
plostim had more frequently been previously treated with
rituximab and tended to have received immunosuppres-
sants more frequently, suggesting that their ITP could be
more severe and refractory, leading logically to a poorer
response to eltrombopag as the second TPO-RA. Indeed,
we previously demonstrated the lower probability of
patients with severe ITP responding to TPO-RA.*

Lack of TPO-RA efficacy can be associated with the
development of bone marrow fibrosis that can be reversed
by stopping TPO-RA.* In this situation, discontinuation of
one TPO-RA could allow a response to another. However,
because none of the patients included in this study devel-
oped blood-count abnormalities, like pancytopenia or
blood smear modifications suggesting reticulin bone-mar-
row deposition, no bone marrow biopsies were taken that
could support this hypothesis.

A limitation of our study is that some patients consid-
ered resistant to romiplostim by their treating physicians
had not received the maximum authorized dose (i.e. 10
ug/kg/week) before being switched to eltrombopag.
Therefore, one cannot be certain that these patients were
fully resistant to romiplostim.”**** On the other hand, 4

Table 4. Characteristics of the patients switching from romiplostim to eltrom-
bopag because of platelet-count fluctuation or personal preference.

Characteristic Platelet-count Patient’s
fluctuation  choice
Patients, n. 11 8
Male, n. (%) 19 3 (38)
Age, year, mean (range) 69 (47-87) 56 (26-80)

Platelet count at romiplostim onset, x10%L, 9 [4-19] 17 [6-26]
median [IQR]

ITP duration before romiplostim, y, median (range)
Previous therapies for ITP, n, median [IQR]

Duration of romiplostim before switching, month,
median [IQR]

Romiplostim-to-eltrombopag interval, month,
mean (range)

13 [9-23]
4 [3-6]
99-33]

10 [5-12]
4 [3-6]
15 [8-21]

0(036)  1(0-6)

Romiplostim/eltrombopag switching for ITP -

patients who switched to eltrombopag received another
treatment line after stopping romiplostim and a synergis-
tic effect with subsequent eltrombopag use cannot be
excluded.

A matter of concern about use of TPO-RA for both
physicians and patients is the occurrence of significant and
sometimes unexpected platelet-count fluctuations necessi-
tating recourse to rescue therapy and/or to the reduction,
transient withdrawal or increase of the TPO-RA dose,
thereby running the risk of rebound thrombocytopenia
and bleeding or thrombocytosis. In our study, only romi-
plostim-treated patients were switched for this reason,
suggesting that this problem is mainly observed with this
agent. Another explanation could be that experience with
eltrombopag is limited, as it has only recently become
available in France. Such fluctuations, observed with both
TPO-RAs in pivotal and extension studies,”"* remain
poorly understood. These fluctuations could suggest sev-
eral possibilities: subcutaneous romiplostim administra-
tion might be responsible for variable pharmacokinetics,
depending on the body mass index or other factors; drug
preparation and dilution errors made by the patient (in
France 50% of patients self-inject romiplostim) or the
nurse; and platelet-count fluctuations might reflect the
heterogeneity of platelet turnover among ITP patients.
However, in the study reported here, the platelet-count
fluctuation was better controlled for “only” half of the
patients switched to eltrombopag for this reason, suggest-
ing the involvement of mechanisms other than the route
of administration.

A Romiplostim
1000

—_

o

o
L

—_
o
L

Platelet count log,x10%/L

6 7 8 9 10 11 12 13 14 15
Months

B Eltrombopag

100 -

Platelet count log,,x10%/L

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Months

6.2+3
9+3

Romiplostim dose when stopped, mean+5D, ug/kg/week
Eltrombopag follow up, mo, mean+SD

Figure 1. Platelet-count fluctuations of 6 patients under romiplostim
(A) and their attenuation after switching to eltrombopag (B).

haematologica | 2013; 98(6)




I M. Khellaf et al.

- 886 haematologica | 2013; 98(6)

46 ITP patients switching from romiplostim or eltrombopag or vice versa
1# TPO-RA
Reasons for switch, n
Romiplostim ———
n=35 Treatment failure, 13
Platelet-count fluctuation, 11
Side effect, 3
Eltromhopag —-
Treatment failure, 10
n=11
Side effect, 1

2" TPO-RA

Eltrombopag

Response rate 6/13 (46%)
Platelet-count stabilized 6/11 (55%)

Good tolerance 3/3 (100%)

Figure 2. Reasons for the
thrombopoietic receptor-
agonist (TPO-RA) switch
and its outcomes for the
46 ITP patients.

Romiplostim

Response rare 8/10 (80%)

Good tolerance 1/1 (100%)

Switches were rarely required for adverse events, con-
firming that the short-term tolerance of TPO-RAs is
good, as found in pivotal studies”” and a study conduct-
ed on unselected patients.” As expected, eltrombopag
and romiplostim have different tolerance profiles that
could be explained by their different molecular struc-
tures, administration routes and binding sites, and, thus,
signaling pathways. In the case of intolerance of one of
the TPO-RAs, the efficacy and tolerance of the other
seemed to be excellent, strongly supporting switching in
this setting.

Lastly, 8 romiplostim-treated patients requested the
switch to eltrombopag because they preferred taking a pill
once a day, rather than receiving a weekly subcutaneous
injection. The possibility for patients to self-inject romi-
plostim and the recent modification of the injection kit
should lower the percentage of romiplostim responders
wanting to switch to eltrombopag.

In conclusion, in the absence of efficacy of a first TPO-
RA, switching to the other agonist seemed highly relevant,
as the likelihood of responding to the second agent was
50-80%. When the switch of a TPO-RA responder was
motivated by another reason, the probability of response
was very high. The fluctuation in platelet count observed
in some TPO-RA treated patients remains a challenge for
physicians. Switching from romiplostim to eltrombopag

sometimes stabilized platelet count but the advantage of
switching from eltrombopag to romiplostim for this spe-
cific reason requires further assessment.
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