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I N TRODUC TION

Primary immune thrombocytopenia (ITP) is an autoim-
mune condition characterized by thrombocytopenia and 
a bleeding tendency that occurs in approximately 3.3 per 
100 000 people per year.1– 3 The pathogenesis of ITP involves 
antibody- mediated platelet destruction and impaired pro-
duction of platelets.4– 6

Initial treatment options include corticosteroids and 
immunoglobulin; thrombopoietin receptor agonists (TPO- 
RAs) may be used after first- line treatment.7,8 Several TPO- 
RAs have demonstrated a high rate of response in ITP trials, 
in excess of 60% for the three approved agents: romiplostim, 
eltrombopag and avatrombopag.9– 11 In some patients who do 
not have an adequate response to eltrombopag or romiplos-
tim, switching to the other agent may reduce platelet count 
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Summary
Patients with immune thrombocytopenia (ITP) may respond to one thrombopoietin 
receptor agonist (TPO- RA) but not another. Limited data are available describing out-
comes in patients who switched from romiplostim or eltrombopag to avatrombopag, 
a newer oral TPO- RA. We performed a retrospective observational study of adults 
with ITP who switched from eltrombopag or romiplostim to avatrombopag at four US 
tertiary ITP referral centres. Forty- four patients were included, with a mean ITP dura-
tion of 8.3 years and a median (range) of four prior ITP treatments. On avatrombopag, 
41/44 patients (93%) achieved a platelet response (≥50  ×  109/l) and 38/44 patients 
(86%) achieved a complete response (≥100 × 109/l). In all patients, the median platelet 
count on eltrombopag or romiplostim was 45 × 109/l vs 114 × 109/l on avatrombopag 
(p < 0.0001); in patients switched for ineffectiveness of romiplostim/eltrombopag, it 
was 28 × 109/l on romiplostim/eltrombopag vs 88 × 109/l on avatrombopag (p = 0.025). 
Fifty- seven percent of patients receiving concomitant ITP medications before switch-
ing discontinued them after switching, including 63% of patients receiving chronic 
corticosteroids. In a heavily pretreated chronic ITP population, avatrombopag was ef-
fective following therapy with romiplostim or eltrombopag, with high response rates 
even in patients with inadequate response to a prior TPO- RA.
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fluctuations and/or achieve a platelet response.4 Available 
TPO- RAs have differing molecular structures, mechanis-
tic characteristics, toxicity profiles, binding sites, effects on 
receptors and differential downstream effects on signalling 
pathways.12,13 These differences may contribute to the vari-
able TPO- RA response observed in individual patients.14

While eltrombopag and romiplostim have been available for 
over a decade, avatrombopag is a newer oral TPO- RA approved 
for ITP in 2019. In contrast to eltrombopag, avatrombopag does 
not require dietary restrictions around its administration and 
has no known signal for hepatotoxicity. The efficacy of ava-
trombopag in ITP was established following a 26- week phase 
3, randomized, double- blind study of avatrombopag versus pla-
cebo in patients with chronic ITP (NCT01438840).9

While several case series have described largely success-
ful outcomes of patients with ITP who switched between 
eltrombopag and romiplostim (‘TPO- RA switch therapy’), 
very limited data are available describing switching from 
eltrombopag or romiplostim to avatrombopag, particularly 
among patients who did not have an adequate response to el-
trombopag or romiplostim. The aim of this multicentre, ob-
servational study was to evaluate outcomes in patients with 
ITP who switched from either eltrombopag or romiplostim 
to avatrombopag.

M ETHODS

Study design and patients

This was a multicentre, observational study of consecutive 
adult patients with primary or secondary ITP who switched 
from eltrombopag or romiplostim to avatrombopag for any 
reason between July 2019 and December 2020.

Data were collected retrospectively. Patients ≥18 years of 
age with a diagnosis of primary or secondary ITP were in-
cluded if they had been on avatrombopag treatment for at 
least two months with no more than a one- month gap be-
tween stopping eltrombopag or romiplostim and starting ava-
trombopag. Subjects were excluded if they were initiated on 
another TPO- RA while on avatrombopag, had received any 
experimental therapy for ITP within 30 days of switch, or had 
developed thrombocytopenia unrelated to ITP.

Medical records were abstracted for demographic charac-
teristics, type of ITP (primary versus secondary), ITP diagnos-
tic and treatment history, use of concomitant chronic therapy 
for ITP before and after switching to avatrombopag, adverse 
events before and after switching, and reason for switching.

Outcomes

Treatment responses were defined as achievement of a given 
platelet count on at least one occasion and without require-
ment for rescue therapy. Achievement of platelet response 
was defined as a platelet count ≥50 000/μl and complete plate-
let response as a platelet count ≥100 000/μl. Patients requiring 

rescue therapy had their platelet counts disqualified for the 
purposes of response assessment for eight weeks (corticos-
teroids), four weeks [intravenous immunoglobulin (IVIG) 
or anti- RhD immune globulin], or one week (platelet trans-
fusion) from the time of receipt of rescue therapy. Median 
platelet count before and after switching was calculated sepa-
rately as the median of the final three platelet counts on ei-
ther romiplostim or eltrombopag and the most recent three 
platelet counts on avatrombopag. This approach was taken to 
minimize impacts from dose titration on measured platelet 
counts. Use of concomitant ITP medications (medications 
prescribed for long- term use, including chronic corticos-
teroids) was evaluated both prior to switching and during 
treatment with avatrombopag. Rescue therapy was defined as 
acute administration of corticosteroids (either initiation or an 
increase from a prior stable chronic dose), IVIG, anti- RhD 
immune globulin or platelet transfusion.

We additionally evaluated adverse events with TPO- RA 
treatment before and after switching.

Subgroup analyses

We analysed the following subgroups: (1) patients who 
switched to avatrombopag because of insufficient effective-
ness of prior TPO- RA therapy, improved convenience with 
avatrombopag therapy or adverse events with prior TPO- RA 
treatment; (2) patients with primary or secondary ITP; 
and (3) the TPO- RA prior to the switch (romiplostim ver-
sus eltrombopag). We additionally performed a descriptive 
analysis of those patients receiving all three of eltrombopag, 
romiplostim and avatrombopag over the course of their dis-
ease as TPO- RA monotherapies.

Statistical analyses

Quantitative parameters are shown with descriptive statis-
tics. Median platelet counts on romiplostim or eltrombopag 
were compared with median platelet counts on avatrom-
bopag using the Wilcoxon signed- rank test. Statistical analy-
sis was performed and graphs for figures were prepared using 
Microsoft Excel for Microsoft 365 (Microsoft, Redmond, 
WA, USA) and GraphPad Prism 9.0.2 (GraphPad, Inc., San 
Diego, CA, USA).

R E SU LTS

Study population

A total of 44 patients who switched to avatrombopag from 
a prior TPO- RA were included. Participating institu-
tions included Massachusetts General Hospital (n  =  15), 
the University of Washington Medical Center (n  =  14), the 
University of Southern California Medical Center (n  =  10) 
and the Hospital of the University of Pennsylvania (n = 5). 
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Baseline characteristics are presented in Table 1. Twenty- five 
of 44 patients (57%) had primary ITP and 19 (43%) had second-
ary ITP. Forty- eight percent were male, 68% were Caucasian, 
and the median (range) age was 61  years (21, 87). Patients 
had received a median (range) of 4 (2, 10) prior ITP thera-
pies before receiving avatrombopag, including romiplostim 
(75%), eltrombopag (23%) and a combination of romiplostim 
and eltrombopag simultaneously in a single patient (2%). 
Time on a prior TPO- RA before switching to avatrombopag 
was a median (range) of 9.7 (0.2, 179.2) months. Reasons for 
switching included greater convenience with avatrombopag 
(52%), insufficient effectiveness with prior TPO- RA therapy 
(32%), and adverse event with prior TPO- RA therapy (16%). 
Patient characteristics according to primary or secondary 
ITP, and aetiologies of secondary ITP, are given in Table S1. 
Patient characteristics according to reason for switching with 
additional subdivision by agent being switched from (romi-
plostim or eltrombopag) is given in Table S2.

In general, patients switching from eltrombopag transi-
tioned immediately from eltrombopag on one day to ava-
trombopag the following day, and patients switching from 
romiplostim began avatrombopag approximately seven days 
from their final romiplostim dose. In patients switching 
from romiplostim, the median dose administered prior to 
switching was 4 μg/kg per week, and in patients switching 
from eltrombopag, the median dose administered prior to 
switching was 75 mg daily.

Switching outcomes in the full cohort

The median (range) duration of treatment with avatrom-
bopag was 9.2 (2.8, 17.2) months. The median (range) weekly 
dose of avatrombopag was 140 (20, 280) mg. Among the 
total group of 44 patients, platelet response (platelet count 

≥50 000/μl) was achieved in 41/44 patients (93%) and com-
plete platelet response (platelet count ≥100 000/μl) was 
achieved in 38/44 patients (86%) after switching. The median 
platelet count on eltrombopag or romiplostim was 45 × 109/l 
vs 114  ×  109/l on avatrombopag (p  <  0.0001 by Wilcoxon 
signed- rank test) (Figure  1A). Outcomes according to pri-
mary and secondary ITP are shown in Table S3.

Twenty- eight of 44 patients (64%) were receiving concom-
itant ITP medications prior to switching to avatrombopag. 
Of these 28 patients, 16 (57%) were able to discontinue one 
or more concomitant medications after initiating avatrom-
bopag (Table  2). A total of 19/44 patients (43%) received 
concomitant ITP medications after switching. Only 3/44 

T A B L E  1  Baseline characteristics of total population of patients

Baseline characteristics Total population Effectiveness Convenience Adverse event

Total patients N = 44 n = 14 n = 23 n = 7

Male, n (%) 21 (48) 9 (64) 9 (39) 3 (43)

White, n (%) 30 (68) 10 (71) 15 (65) 5 (71)

Primary ITP, n (%) 25 (57) 7 (50) 13 (57) 5 (71)

Age

Median (range), years 61 (21, 87) 66.5 (39, 81) 59 (21, 87) 59 (34, 76)

Duration of ITP until AVA initiation

Median (range), months 49 (2, 550) 73 (6, 404) 43 (2, 550) 85 (16, 124)

# Unique prior ITP therapies before AVA

Median (range) 4 (2, 10) 7 (3, 10) 4 (2, 8) 4 (2, 8)

Previous TPO- RA

Romiplostim, ratio (%) 33 (75) 10 (71) 21 (91) 2 (29)

Eltrombopag, ratio (%) 10 (23) 4 (29) 1 (4) 5 (71)

Romiplostim/eltrombopag, ratio (%) 1 (2) 0 (0) 1 (4) 0 (0)

Abbreviations: AVA, avatrombopag; ITP, immune thrombocytopenia; TPO- RA, thrombopoietin receptor agonist.

F I G U R E  1  Median platelet counts for each patient prior to switch 
(during treatment with romiplostim or eltrombopag) versus following 
the switch to avatrombopag. For each patient, the median platelet count 
is the median of the most recent three platelet counts measured while 
receiving that agent. (A) All patients (N = 44). (B) Patients switched 
due to ineffectiveness of romiplostim or eltrombopag (N = 14). One 
patient with a median platelet count of 585 × 109/l on avatrombopag 
omitted from both graphs to preserve graph resolution. Abbreviations: 
AVA, avatrombopag; ELT, eltrombopag; PLT, platelet count; ROMI, 
romiplostim [Colour figure can be viewed at wileyonlinelibrary.com]

https://onlinelibrary.wiley.com/
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patients (7%) required addition of a concomitant ITP medi-
cation after starting avatrombopag.

Included in the 28 patients receiving one or more con-
comitant ITP medication prior to switching were 19 pa-
tients receiving concomitant chronic corticosteroids. Of 
these 19 patients, 12/19 (63%) were able to discontinue 
corticosteroids, 6/19 (32%) were able to reduce their dose, 
and 1/19 (5%) maintained the same dose after switching to 
avatrombopag.

Rescue therapy was required in 9/44 patients (21%) after 
switching to avatrombopag, as compared with 15/44 patients 
(34%) who required rescue on eltrombopag or romiplostim 
in the year prior to switching. Of the nine patients requiring 
rescue after switching, 5/44 patients (11%) required new res-
cue therapy while receiving avatrombopag, and 4/44 patients 
(9%) required rescue treatment before and after the switch to 
avatrombopag. Eleven patients who required rescue on el-
trombopag or romiplostim did not require it after switching 
to avatrombopag.

During the observation period, 6/44 patients (14%) dis-
continued avatrombopag, one patient each due to attempted 
remission, formulary limitations, lack of response, adverse 
event (headache, portal- vein thrombosis), patient prefer-
ence and initiation of rituximab for autoimmune haemolytic 
anaemia. The other 38 patients remained on avatrombopag 
at the end of the observation period.

Outcomes by reason for switch

Ineffectiveness with prior TPO- RA therapy as a 
reason for switch

Fourteen of 44 patients (32%) switched to avatrombopag 
from another TPO- RA due to ineffectiveness of the prior 
TPO- RA. The median dose of the prior TPO- RA at the time 
of switching was 8 μg/kg weekly of romiplostim or 75  mg 
daily of eltrombopag. Platelet response was achieved in 12/14 

T A B L E  2  Results in total population by reason for switch

Results Total population Effectiveness Convenience Adverse event

Concomitant ITP meds after switching to AVA, ratio (%) 19/44 (43) 11/14 (79) 6/23 (26) 2/7 (29)

# Discontinued ≥1 concomitant ITP med after switch to AVA/# of patients 
on concomitant ITP meds before switch to AVA, ratio (%)

16/28 (57) 5/12 (42) 7/12 (58) 4/4 (100)

# Added concomitant ITP meds after switch to AVA/total population, 
ratio (%)

3/44 (7) 3/14 (21) 0/23 (0) 0/7 (0)

Concomitant steroids after switching to AVA, ratio (%) 10/44 (23) 8/14 (57) 1/23 (4) 1/7 (14)

# Able to reduce or discontinue steroids/# of patients on concomitant 
steroids before switch to AVA, ratio (%)

18/19 (95) 8/9 (89) 7/7 (100) 3/3 (100)

Discontinued, ratio (%) 12/19 (63) 3/9 (33) 7/7 (100) 2/3 (66)

Reduced, ratio (%) 6/19 (32) 5/9 (56) 0/7 (0) 1/3 (33)

Maintained same dose, ratio (%) 1/19 (5) 1/9 (11) 0/7 (0) 0/3 (0)

Increased dose, ratio (%) 0/19 (0) 0/9 (0) 0/7 (0) 0/3 (0)

# New to concomitant steroids with AVA, ratio (%) 2/44 (5) 2/14 (14) 0/23 (0) 0/7 (0)

Rescue therapy with AVA, ratio (%) 9/44 (21) 8/14 (57) 0/23 (0) 1/7 (14)

# Pts requiring rescue pre and post AVA, ratio (%) 4/44 (9) 3/14 (21) 0/23 (0) 1/7 (14)

# New rescue pts post AVA, ratio (%) 5/44 (11) 5/14 (36) 0/23 (0) 0/7 (0)

# of patients who no longer required rescue therapy after AVA/# of patients 
who required rescue therapy before AVA, ratio (%)

11/15 (73) 2/5 (40) 7/7 (100) 2/3 (67)

Mean duration on AVA (SD), months 9.2 (4.0) 7.8 (4.4) 10.1 (3.8) 9.0 (2.3)

Median duration on AVA (range), months 9.2 (2.8, 17.2) 7.1 (2.8, 17.2) 10.1 (3.4, 15.6) 8.5 (5.6, 11.7)

Mean weekly AVA dose, mean dose in mg (SD) 154.1 (81.8) 213 (85) 117 (52) 157.1 (84.5)

Median weekly AVA dose, median dose in mg (range) 140 (20, 280) 280 (20, 280) 140 (40, 280) 140 (60, 280)

# Discontinued AVA, ratio (%) 6/44 (14) 1/14 (7) 4/23 (17) 1/7 (14)

Remission attempt, ratio (%) 1/44 (2) 0/14 (0) 1/23 (4) 0/7 (0)

Formulary during inpatient procedure, ratio (%) 1/44 (2) 0/14 (0) 1/23 (4) 0/7 (0)

Lack of response, ratio (%) 1/44 (2) 1/14 (7) 0/23 (0) 0/7 (0)

Adverse event (headache, PVT), ratio (%) 1/44 (2) 0/14 (0) 0/23 (0) 1/7 (14)

Patient preference, ratio (%) 1/44 (2) 0/14 (0) 1/23 (4) 0/7 (0)

Rituximab used for AIHA, ratio (%) 1/44 (2) 0/14 (0) 1/23 (4) 0/7 (0)

Abbreviations: AIHA, autoimmune hemolytic anaemia; AVA, avatrombopag; ITP, immune thrombocytopenia; PVT, portal vein thrombosis; SD, standard deviation.
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patients (86%) and complete platelet response was achieved 
in 10/14 patients (71%; Table 3). The median platelet count in 
these patients was 28 × 109/l on romiplostim or eltrombopag 
versus 88 × 109/L on avatrombopag (p = 0.025 by Wilcoxon 
signed- rank test; Figure 1B).

Of these 14 patients, 12/14 (86%) were receiving concom-
itant ITP medications prior to switching; five of these 12 
patients (42%) were able to discontinue one or more con-
comitant ITP medications after switching (Table  2). Only 
3/14 patients (21%) required escalation of concomitant 
therapy after switching. Nine of 14 patients (64%) were on 
concomitant chronic corticosteroids prior to switching. Of 
those nine patients, 3/9 (33%) were able to discontinue ste-
roids, 5/9 (56%) reduced their dose of steroids and 1/9 (11%) 
maintained the same dose. Although no patients previously 
on steroids required an increase in steroid dose, 2/14 pa-
tients (14%) initiated steroids after switching to avatrom-
bopag. One of 14 patients (7%) discontinued avatrombopag 
due to a lack of response. Rescue therapy was required in 
8/14 patients (57%): 5/14 patients (36%) required new res-
cue therapy after switching and 3/14 patients (21%) required 
rescue treatment before and after switching. Of note, 10/14 
patients (71%) were receiving some additional ITP- directed 
therapy (either chronic or rescue therapy) in the 30- day 
period prior to switching, up to and including the date of 
switching.

Improved convenience with avatrombopag as a 
reason for switch

Improved convenience characteristics of avatrombopag, in-
cluding the ability to take the medication with polyvalent 
cations in the diet, was the primary reason for switching 
in 23 patients. Patients switching from romiplostim were 
switched specifically to avoid the need for a weekly injec-
tion; those switching from eltrombopag did so to avoid the 
dietary restrictions present with eltrombopag. Table S2 gives 
additional baseline characteristics of these patients. The 
median dose of the prior TPO- RA at the time of switching 
was 3 μg/kg weekly of romiplostim or 37.5 mg daily of el-
trombopag. Response was achieved in all 23 patients (100%) 
and complete response was achieved in 22/23 patients (96%) 
(Table 3). The median platelet count in these patients on el-
trombopag or romiplostim was 70 × 109/l vs 140 × 109/l on 
avatrombopag (p = 0.0004 by Wilcoxon signed- rank test). Of 
these 23 patients, 12/23 patients (52%) were receiving con-
comitant ITP medications prior to use of avatrombopag. Of 
these 12 patients, 7/12 patients (58%) were able to discontinue 

one or more concomitant medications after switching to 
avatrombopag (Table 2).

Adverse events with prior TPO- RA therapy as a 
reason for switch

A total of seven patients switched to avatrombopag due to 
adverse events. Two patients switched from romiplostim: 
one due to arthralgia and one due to arthralgia and venous 
thromboembolism (VTE). Five patients switched from el-
trombopag due to headache (n = 2), cataracts (n = 1), liver 
function test abnormalities (n  =  1), and VTE and superfi-
cial thrombophlebitis (n = 1). The median dose of the prior 
TPO- RA at the time of switching was 6  μg/kg weekly of 
romiplostim or 75  mg daily of eltrombopag. After switch-
ing, 6/7 patients (86%) achieved a complete response with 
avatrombopag; one patient did not respond (Table  3). The 
median platelet count in these patients on eltrombopag 
or romiplostim was 56  ×  109/l vs 121  ×  109/l on avatrom-
bopag (p  =  0.039 by Wilcoxon signed- rank test). One pa-
tient discontinued avatrombopag due to an adverse event 
of headache and portal- vein thrombosis (while receiving 
enoxaparin 40 mg daily); this patient did not have a history 
of hepatitis C or antiphospholipid antibody syndrome, but 
did have a history of multiple prior venous thromboembolic 
events (including events occurring while receiving treatment 
with both romiplostim and eltrombopag, some of which oc-
curred despite concurrent anticoagulation). Data regarding 
concomitant ITP medications and rescue therapy for these 
patients are shown in Table 2.

Outcomes after romiplostim to avatrombopag 
switch or eltrombopag to avatrombopag switch

In those switching from romiplostim, platelet response 
was observed in 31/33 patients (94%) and complete platelet 
response was observed in 28/33 patients (85%). Of the 14 
patients receiving prior concomitant steroids with romi-
plostim, 10/14 (71%) were able to discontinue corticosteroid 
treatment and an additional 3/14 (21%) were able to reduce 
their dose. Two of 33 patients (6%) added a new corticoster-
oid in combination with avatrombopag.

In those switching from eltrombopag, both platelet re-
sponse and complete platelet response were observed in 
10/11 patients (91%). Of the five patients receiving prior con-
comitant steroids with eltrombopag, 2/5 (40%) were able to 
discontinue corticosteroid treatment and the remainder (3/5, 

T A B L E  3  Response results in total population and by reason for switching

Response at least once in absence of 
rescue Total population Effectiveness Convenience Adverse event

PC ≥ 50 000, ratio (%) 41/44 (93) 12/14 (86) 23/23 (100) 6/7(86)

PC ≥ 100 000, ratio (%) 38/44 (86) 10/14 (71) 22/23 (96) 6/7 (86)

Abbreviation: PC, platelet count.
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60%) were able to reduce their dose. No patients added a new 
corticosteroid while receiving treatment with avatrombopag.

Patients receiving treatment with eltrombopag, 
romiplostim and avatrombopag

Fourteen patients received TPO- RA monotherapy with each 
of eltrombopag, romiplostim and avatrombopag over the 
course of their disease. The sequencing of these agents, rea-
son for treatment change from the first and second agents 
used, and best response to avatrombopag for each patient is 
described in Table 4.

DISCUSSION

This multicentre, observational study found that 93% of pa-
tients with ITP who switched from romiplostim or eltrom-
bopag to avatrombopag achieved a platelet response (platelet 
count ≥50 000/μl) and 86% achieved a complete platelet re-
sponse (platelet count ≥100 000/μl). Just over half of patients 
switched to avatrombopag because of convenience, fol-
lowed by ineffectiveness of the prior treatment and adverse 
events on the prior treatment. Many patients experienced 
a reduction in concomitant ITP medication use, including 
discontinuation or dose reduction of corticosteroids after 
switching to avatrombopag. Only six patients discontinued 
avatrombopag during the study period.

The present study adds to the evidence that ineffective-
ness of one TPO- RA may not predict ineffectiveness of an-
other. A review of pooled retrospective findings found that 

78% of patients who switched from eltrombopag to romi-
plostim or vice versa achieved or maintained a platelet re-
sponse after switching (romiplostim to eltrombopag, 76%; 
eltrombopag to romiplostim, 80%).5 Though response crite-
ria differed somewhat, the findings of the present study con-
firm an increased platelet response when switching between 
TPO- RAs and provide evidence that this also applies when 
switching to avatrombopag (response rate, 93%; complete 
response rate, 86%). Response rates were similar regardless 
of whether patients switched from romiplostim (94%) or 
eltrombopag (91%). Our findings are also consistent with 
those of the phase 3 study of avatrombopag versus placebo in 
patients with chronic ITP.15 In that trial, the median number 
of weeks with a platelet response on avatrombopag was sim-
ilar in patients who had and had not been previously treated 
with romiplostim or eltrombopag (12.7 vs 12.4  weeks).15 
Additionally, achievement of platelet response between pre-
viously exposed and non- exposed patients was similar at 
day 8 (58.3% vs 70.0%), day 28 (41.7% vs 45%) and month 6 
(66.7% vs 53.9%).15

Reasons for switching from one TPO- RA to another 
vary. While lack of effectiveness was the primary reason for 
switching TPO- RAs in the pooled analysis [58% (172/295)],5 
convenience was the primary reason in our study (52%), fol-
lowed by lack of effectiveness (32%). Patients on romiplostim 
were most likely to switch due to convenience of oral dosing 
with avatrombopag (64%) followed by lack of effectiveness 
(30%); those on eltrombopag were most likely to switch due 
to associated adverse events (45%) or lack of effectiveness 
(36%). In the pooled analysis, 93% of patients who switched 
for reasons other than effectiveness issues and 65% of those 
who switched due to insufficient effectiveness had improved 

T A B L E  4  Patients treated with each of the three TPO- RAs as TPO- RA monotherapy. Note that patients switched directly from agent 2 to agent 3 
(avatrombopag), but may have had intervening therapies between agent 1 and agent 2

Patient no. Agent 1 Reason for change Agent 2 Reason for change Agent 3
Best response to 
AVA

1 ROMI Ineffectiveness ELT Ineffectiveness AVA CR

2 ELT Ineffectiveness ROMI Ineffectiveness AVA NR

3 ELT Ineffectiveness ROMI Ineffectiveness AVA CR

4 ELT Ineffectiveness ROMI Ineffectiveness AVA NR

5 ELT Ineffectiveness ROMI Convenience AVA CR

6 ROMI Ineffectiveness ELT Cataract AVA NR

7 ROMI Patient choice ELT Ineffectiveness AVA CR

8 ELT Hepatotoxicity ROMI Convenience AVA CR

9 ELT Abdominal pain ROMI Musculoskeletal pain AVA CR

10 ELT Abdominal pain ROMI Convenience AVA CR

11 ROMI Convenience ELT Thrombosis AVA CR

12 ROMI Convenience ELT Headache AVA CR

13 ELT Labile Plt counts ROMI Convenience AVA CR

14 ELT Perisurgicala ROMI Convenience AVA CR

Abbreviations: ELT, eltrombopag; ROMI, romiplostim; AVA, avatrombopag; NR, no platelet response; CR, complete platelet response.
aTreatment was of intentionally limited duration to raise platelet count in preparation for a surgical procedure.
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platelet counts. In comparison, 97% and 86% of patients, re-
spectively, achieved a platelet count ≥50 000/μl at least once 
in the present study.

The variable response to TPO- RAs observed in individ-
ual patients may be explained by differences in mechanisms 
of action. Romiplostim directly competes with endogenous 
TPO for binding at the TPO receptor, whereas avatrombopag 
and eltrombopag bind to the transmembrane domain of the 
TPO receptor and thus stimulate thrombopoiesis without 
affecting the binding of endogenous TPO.16 Subtle differ-
ences in downstream signalling pathways following interac-
tion with the TPO receptor exist between agents as well, with 
romiplostim inducing a greater degree of downstream AKT 
activation and less Janus- kinase signal transducer and ac-
tivator of transcription (JAK– STAT) activation than agents 
that bind to the transmembrane domain of the TPO recep-
tor, such as eltrombopag and avatrombopag.17,18 Ultimately, 
these differences may affect the quality of megakaryocyte 
activation and may explain both inter-  and intra- individual 
differences in response to different TPO- RAs.6,14,17,19 
Together, these data provide a rationale for the existence of 
differential responses with different TPO- RAs in different 
groups of patients, as observed in this study.

While this is one of the largest evaluations of switching 
from one TPO- RA to another and the largest evaluation to 
date of switching to avatrombopag, our study has several 
limitations. First, our analysis is subject to the limitations 
typical of retrospective observational studies including se-
lection bias and potential confounding, as well as the lack of 
a defined treatment protocol resulting in heterogeneity of 
dose adjustment and follow- up frequency. Second, while the 
overall number of patients was high for a TPO- RA switch-
ing study in ITP, there were relatively low patient num-
bers for each subgroup analysis. Third, we did not collect 
information on non- platelet outcomes, including bleeding 
events and health- related quality of life. Fourth, as this was 
not a randomized study, it is impossible to know if patients 
maintained on romiplostim or eltrombopag would have 
spontaneously improved their platelet counts (a ‘regression 
to the mean’ phenomenon) had those agents been contin-
ued rather than switched to avatrombopag. Strengths of 
the study include that it was a multicentre study involving 
four large US ITP tertiary referral centres and that detailed 
manual chart review was completed for all patients by ITP 
expert clinician- investigators, facilitating high- quality data 
collection and curation and allowing for collection of im-
portant clinical details (such as the reason for switching to 
avatrombopag).

CONCLUSIONS

In a heavily pretreated chronic ITP population, avatrom-
bopag was effective following therapy with romiplostim or 
eltrombopag, with high response rates even in patients with 
inadequate response to a prior TPO- RA. The effectiveness 
of avatrombopag following switching was such that use of 

concomitant ITP therapies, in particular concomitant ster-
oids, declined considerably after switching to avatrombopag. 
These findings underscore the potential value of switching 
between TPO- RAs when a prior TPO- RA does not pro-
vide adequate effectiveness, convenience, or tolerability. 
Additional studies with a larger patient population are war-
ranted to confirm the findings of the present study and to 
expand on observations in specific patient subgroups.
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