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Abstract

Avatrombopag (Doptelet®) is an orally administered second generation thrombopoietin receptor agonist (TPO-RA) approved
for the treatment of primary chronic immune thrombocytopenia (ITP) in adult patients who are refractory or have an unsat-
isfactory response to other treatments, as well as for the treatment of thrombocytopenia in adult patients with chronic liver
disease (CLD) scheduled to undergo an invasive procedure. In phase III studies, avatrombopag was associated with a sig-
nificantly greater platelet response than placebo in patients with chronic ITP, and was superior to placebo in reducing the
requirement for platelet transfusion or rescue procedures for bleeding caused by surgery in patients with CLD with a platelet
count < 50 x 10%/L at baseline. Longer term data indicate that avatrombopag is associated with high durable response rates
in ITP and may have corticosteroid-sparing effects. The drug was generally well tolerated in both indications. Avatrombopag
thus represents a convenient and effective second-line treatment for patients with chronic ITP and can prevent bleeding
events in patients with CLD scheduled to undergo a procedure, offering a useful alternative to other available treatments in
both indications.

Plain Language Summary

Avatrombopag (Doptelet®) is an orally administered drug that mimics the natural compound (thrombopoietin) responsible
for stimulating the production of platelets, an essential component of the clotting process that prevents excessive bleeding.
Several conditions can cause reduced platelet levels (thrombocytopenia) to the point that intervention is needed to prevent
excessive blood loss. Avatrombopag is approved for the treatment of primary chronic immune thrombocytopenia (ITP) and
to prevent bleeding caused by surgery in patients with low platelet levels caused by chronic liver disease (CLD). Clinical
trials in patients with ITP show that avatrombopag quickly increases platelet levels and that this increase is maintained in the
longer term in many patients. Similarly, clinical trials in patients with low platelet levels because of CLD showed that giving
avatrombopag prior to surgery reduced the need for platelet transfusions or rescue procedures for bleeding. Avatrombopag is
thus a convenient and effective treatment for patients with chronic ITP and can prevent bleeding events in patients with CLD
scheduled to undergo a procedure. In both indications avatrombopag offers a useful alternative to other available treatments.
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1 Introduction

Thrombocytopenia—defined as a platelet count below
150 x 10°/L—can arise in several circumstances and
increases the risk of excessive bleeding, particularly after
surgery [1]. Immune thrombocytopenia (ITP), an acquired
autoimmune disorder resulting from immune-mediated
platelet destruction and impaired platelet production, is esti-
mated to affect two to five persons per 100,000 [2]. Throm-
bocytopenia is also relatively common in patients with
chronic liver disease (CLD), with a prevalence of 15-90%,
generally rising as the severity of disease increases [3, 4].
Other causes of thrombocytopenia include pregnancy, cer-
tain cancers and cancer treatments, aplastic anaemia and
certain viral infections including HIV infection [1].

Treatment for ITP should aim to improve platelet count
such that the risk of bleeding is reduced with minimal treat-
ment-related adverse events [5]. In patients who are non-
responsive to first-line treatments (such as corticosteroids,
IV immunoglobulin and anti-D) or who are corticosteroid-
dependent, a number of second- and third-line treatment
options are available including splenectomy, rituximab (off-
label), fostamatinib and thrombopoietin receptor agonists
(TPO-RAs) [2]. Splenectomy is effective but is an invasive
procedure associated with a life-long risk of complications.
Rituximab and fostamatinib are less effective than splenec-
tomy and fostamatinib has mainly been evaluated in patients
who have received two or more previous therapies. TPO-
RAs are associated with a higher durable response rate than
splenectomy, rituximab or fostamatinib [2].

Patients with severe thrombocytopenia (defined as a
platelet count < 50 x 10%/L) associated with CLD are at
increased risk of bleeding during or after invasive thera-
peutic procedures. Platelet transfusions have been the pri-
mary tool for the management of thrombocytopenia in these
patients; they are, however, limited by potential transfusion
reactions and the potential development of antiplatelet anti-
bodies (alloimmunization). This has led to interest in alter-
native approaches such as TPO-RAs, which offer a conveni-
ent, non-invasive means of increasing platelet levels [6].

Avatrombopag (Doptelet®) is an orally administered sec-
ond generation TPO-RA approved in the USA [7] and the EU
[8] for the treatment of primary chronic ITP in adult patients
who are refractory to (EU) or have had insufficient response
to (USA) other treatments; the drug is also approved in the
USA for the treatment of thrombocytopenia in adult patients
with CLD who are scheduled to undergo a procedure, and in
the EU for the treatment of severe thrombocytopenia in adult
patients with CLD who are scheduled to undergo an inva-
sive procedure. This review summarises the pharmacological
properties of avatrombopag and its therapeutic efficacy and
tolerability in ITP, and as treatment for thrombocytopenia in
patients with CLD scheduled to undergo a procedure.
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2 Pharmacodynamic Properties
of Avatrombopag

The endogenous ligand thrombopoietin is the primary
regulator of platelet production, mainly via stimulation of
megakaryocyte growth. Its receptor is expressed on many
haematopoietic cells, including stem cells, megakaryocyte
colony forming cells and mature platelets, and exists as a
dimer, with each monomer containing two cytokine recep-
tor homology domains. Thrombopoietin binds to only the
distal domain, activating the receptor and initiating several
signal transduction pathways, notably JAK/STAT, but also
MAPK and various anti-apoptotic pathways [9]. In vitro,
avatrombopag induced proliferation of human throm-
bopoietin receptor-expressing murine Ba/F3 cells in a
concentration-dependent manner (ECs, 3.3 nmol/L), with
maximal activity similar to that of recombinant human
thrombopoietin (thTPO). Ba/F3 cells not expressing the
thrombopoietin receptor did not respond to the drug, dem-
onstrating that its activity depends on the presence of the
receptor [10]. Further analysis revealed avatrombopag
induced tyrosine phosphorylation of STAT3 and STATS,
and threonine phosphorylation of MAPK (ERK) in these
cells (Fig. 1).

Avatrombopag also promoted megakaryocyte differ-
entiation from human cord blood CD34+ cells in a con-
centration-dependent manner (ECs, 25.0 nmol/L), with
maximum activity similar to that of rhTPO. Human mega-
karyocyte colonies generated with avatrombopag had simi-
lar morphologic features to those generated with rhTPO.
In G-CSF-mobilized human peripheral blood CD34+ cells
cultured with a combination of avatrombopag and rhTPO,
megakaryocyte proliferation was ~ 200% greater than that
seen with thTPO alone. Proliferation of haematopoietic and
megakaryocytic progenitor cells was also greater with the
combination than with avatrombopag or thTPO alone, indi-
cating an additive effect early in the maturation process. In
human platelets ex vivo, the presence of avatrombopag had
no effect on the binding of radiolabelled rhTPO to the TPO
receptor, indicating the drug binds to a different site on the
receptor than the endogenous ligand [11].

In vivo in non-obese diabetic/severe combined immuno-
deficiency mice transplanted with human fetal liver CD34+
cells, oral administration of avatrombopag produced a dose-
dependent increase in human platelet count [10].

On the basis that thrombopoietin has been shown to
lower the threshold for platelet activation, the effect of ava-
trombopag on platelets taken from patients with CLD par-
ticipating in the phase III ADAPT-1 and ADAPT-2 studies
(Sect. 4.2) has been investigated. Treatment with avatrom-
bopag was associated with increased platelet counts but
no increase in platelet activation or platelet reactivity was
observed [12].
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Fig1 Mechanism of action of avatrombopag

3 Pharmacokinetic Properties
of Avatrombopag

Avatrombopag was absorbed slowly after oral administration
to volunteers, with a short lag time (0.5-0.75 h) and time to
maximum plasma concentration of 6-8 h, with steady state
reached by day 5 in a multiple dose study. Exposure increased
in a dose-proportional manner up to a dose of 80 mg. Maximum
plasma concentrations (C,,,,) and the area under the plasma
concentration-time curve (AUC) were not affected to a clini-
cally important extent when avatrombopag was given with high
or low fat food; however, between and within subject variability
in C,, and AUC was reduced by ~ 50% and it is thus recom-
mended that the drug is administered with food [8, 13].

Avatrombopag is > 96% bound to human plasma pro-
teins according to in vitro data. Based on a population phar-
macokinetic analysis, the drug has an apparent volume of
distribution of ~ 235 L in patients with chronic ITP and
~ 180 L in patients with thrombocytopenia and CLD, indi-
cating extensive distribution [8].

Avatrombopag is metabolized primarily by cytochrome
P450 (CYP) 2C9 and CYP3A, with unchanged drug and
metabolites excreted mostly in faeces (88%), and no metabo-
lites detected in plasma. The terminal half-life (t,,) is & 19 h [8].

In a drug-drug interaction study in volunteers (n = 48),
coadministration of a single 20 mg dose of avatrombopag

with the dual CYP2C9 and CYP3A inhibitor fluconazole
was associated with a = 2-fold increase in avatrombopag
AUC and an approximate doubling in t,,, which led to a
clinically relevant 1.66-fold increase in platelet count. The
effect of the strong CYP3A inhibitor itraconazole on the
pharmacokinetic profile of avatrombopag was relatively mild
compared to fluconazole, indicating that CYP2C9-mediated
metabolism predominates. Coadministration of a single
20 mg dose of avatrombopag with the dual CYP2C9 and
CYP3A inducer rifampin was associated with a =~ 0.5-fold
decrease in AUC and an approximate halving of t,,, although
this did not have a clinically relevant effect on platelet count
[14].

The pharmacokinetic profile of avatrombopag was best
described by a one-compartment model with simultane-
ous first- and zero-order absorption, and linear elimination
according to a population pharmacokinetic analysis of data
from 787 patients and volunteers participating in phase I
studies, as well as phase II and III studies in patients with
thrombocytopenia associated with CLD. Bodyweight and
the presence of CLD were found to have a significant effect
on apparent volume of distribution, and East Asian eth-
nicity, and increasing albumin and thrombopoietin levels
significantly reduced the effect of avatrombopag on plate-
let production; however, these effects were not considered
clinically relevant [13].

4 Therapeutic Efficacy of Avatrombopag
4.1 ChronicImmune Thrombocytopenia

The efficacy of oral avatrombopag as treatment for chronic
ITP has been investigated in two multicentre, double-blind,
phase III trials, the first comparing the drug to placebo [15]
and the second to oral eltrombopag [16]. The trial compar-
ing avatrombopag with eltrombopag, however, was termi-
nated before completion because of enrolment challenges
related to the requirement for endoscopy and availability of
eltrombopag, and no conclusions could be drawn [17]. Prior
to these trials the utility of avatrombopag in this indication
was established in a phase II dose-finding study and exten-
sion [18], which is not discussed further.

In the placebo-controlled study, patients with chronic (>12
months in duration) ITP and low platelet count at baseline
(average of two platelet counts < 30 x 10”/L) were randomized
to 6 months’ treatment with placebo (n = 17) or avatrombopag.
Avatrombopag was given at an initial dose of 20 mg once daily,
then titrated to minimum and maximum doses of 5 and 40 mg/
day according to response (n = 32). After 26 weeks, patients
who did not go on to participate in a subsequent open-label
extension stage (described below) entered a dose tapering phase
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(4 weeks) with a further 4 weeks’ follow-up. Exclusion criteria
included secondary ITP, clinically significant arterial or venous
thrombosis, cardiovascular disease, chronic active hepatitis, cir-
rhosis, gastric atrophy, malignant disease, myelodysplastic syn-
drome, pernicious anaemia or portal hypertension, and recent
use of romiplostim or eltrombopag. The protocol allowed for
concurrent use of other standard-of-care treatments for chronic
ITP, and rescue therapy. Forty-seven percent of avatrombopag
and 41% of placebo recipients were receiving concomitant I'TP
medication at baseline and 34% and 29%, respectively, had
undergone splenectomy.

Twenty-two patients in the avatrombopag group and one
in the placebo group completed the study, with 7 and 15,
respectively, discontinuing because of lack of efficacy. Ava-
trombopag was superior to placebo in terms of the cumula-
tive mean number of weeks of platelet response (defined as a
platelet count > 50 x 10%/L) without needing rescue therapy
(primary endpoint; 12 weeks vs 0.1 weeks [p < 0.0001]).
Twenty-one (65.6%) avatrombopag recipients had a platelet
response at day 8 compared to no patients in the placebo
group (p < 0.0001, Table 1). Durable response (no require-
ment for rescue therapy, and response in > 6 of the final 8
weeks) was observed in 34.4% of avatrombopag recipients
versus no patients in the placebo group (p < 0.009) [15].

Further endpoints were evaluated in post hoc analyses [19].
These included clinically relevant response (median number
of weeks with no requirement for rescue therapy and a platelet
count threshold of > 30 x 10%/L [21.1 in the avatrombopag
group vs 0 in the placebo group]), and reduction in corticoster-
oid use (of 14 avatrombopag and 7 placebo recipients receiving
corticosteroid therapy at baseline, 6 and 0, respectively, were
able to discontinue corticosteroid therapy, and 1 and 0, respec-
tively, were able to reduce their corticosteroid dose).

The efficacy of avatrombopag was maintained in an
extension phase of this trial. After completing the placebo-
controlled phase of the study (or discontinuing treatment
because of lack of efficacy), patients had the option to con-
tinue treatment with avatrombopag (maximum duration of
exposure in both phases 76 weeks) [15]. In a post hoc analy-
sis, the proportion of study visits during the extension phase
with a platelet count of > 50 x 10%/L was 44.1% in patients
treated with avatrombopag in the core study and 41.3% in
patients switched to avatrombopag from placebo. Com-
plete platelet response (platelet count > 100 x 10°/L) was
achieved at 24.1% of visits in patients initially randomized
to avatrombopag and 18.3% of visits in patients switched
from placebo to avatrombopag. Patients who had a durable
response in the double-blind phase had response at 60.1%
of the extension phase visits. One patient who received
avatrombopag in the core study and three switched from
placebo to avatrombopag were able to discontinue corticos-
teroid therapy, and none and two, respectively, were able to
reduce their corticosteroid dose [19].
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4.2 Thrombocytopenia Associated with Chronic
Liver Disease Prior to an Elective Procedure

The efficacy of avatrombopag as treatment for thrombocyto-
penia associated with CLD prior to an elective procedure has
been established in the phase Il ADAPT program, compris-
ing the global ADAPT-1 and ADAPT-2 studies [20]. These
were identically designed, randomized, double-blind, mul-
ticentre, placebo-controlled studies, with the primary end-
point being the proportion of patients who did not require
a platelet transfusion or rescue procedure for bleeding after
treatment assignment and for up to 7 days after a scheduled
procedure. Patients with CLD (Model for End-Stage Liver
Disease [MELD] score < 24) and thrombocytopenia were
stratified according to low (< 40 X 10°/L) or high (40 to
< 50 x 10%/L) baseline platelet count and given avatrom-
bopag 60 or 40 mg once daily, respectively, or matching pla-
cebo, for 5 days. These dosages were selected based on phar-
macokinetic/pharmacodynamic modelling and simulations
derived from data from a phase II study that evaluated vari-
ous avatrombopag regimens (which is not discussed further)
[21]. Exclusion criteria included a history of thrombosis,
haematological disorders, significant cardiovascular disease,
portal or splenic mesenteric system thrombosis, portal vein
blood flow < 10 cm/s, advanced hepatocellular carcinoma
(HCC) and use of interventions within 7 days of screening
likely to influence the study outcome (e.g. platelet transfu-
sion, heparin, warfarin, antiplatelet therapy, erythropoietin-
stimulating agents). In the low baseline platelet count cohort,
160 patients (90 in ADAPT-1 and 70 in ADAPT-2) were ran-
domized to avatrombopag and 91 (48 in ADAPT-1 and 43
in ADAPT-2) to placebo. In the high baseline platelet count
group, 117 patients (59 in ADAPT-1 and 58 in ADAPT-2)
were randomized to avatrombopag and 67 (34 in ADAPT-1
and 33 in ADAPT-2) to placebo [20].

In both studies avatrombopag was superior to placebo
in increasing the proportion of patients who did not require
a platelet transfusion or rescue procedure for bleeding.
Approximately two thirds of avatrombopag recipients in the
low baseline platelet count cohorts achieved this primary
endpoint compared to 23% (ADAPT-1) and 35% (ADAPT-
2) of placebo recipients (p < 0.0006) (Table 2). In the high
baseline platelet count cohorts, close to 90% of avatrom-
bopag recipients achieved the primary endpoint compared to
38% (ADAPT-1) and 33% (ADAPT-2) of placebo recipients
(p < 0.0001) [Table 2]. The proportion of patients achiev-
ing the target platelet count (> 50 x 10°/L) on procedure
day was significantly higher in avatrombopag versus placebo
recipients in both the low and high baseline platelet count
cohorts in both studies (p < 0.0001 for all comparisons). The
mean change in platelet count from baseline to procedure
day in both the low and high baseline platelet count cohorts
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Table 1 Efficacy of avatrombopag in chronic immune thrombocytopenia in a 6-month phase III trial [ ]

Mean cumulative wks of PLT
response® (range)

Treatment

(pts randomized) day 8

AVA (n = 32)
PL (n=17)

124 (0, 25)*
0.14(0, 2)

21 (65.6%)*
0 (0.0%)

Pts with PLT response® at

Durable PLT
response rate®

Pts with | use of concomitant ITP
medications from baseline?

34.4%%*
0.0%

5/15 (33%)
0/7 (0%)

AVA avatrombopag, ITP chronic immune thrombocytopenia, PL placebo, PLT platelet, pts patients, | decreased

*p < 0.0001, **p < 0.009
aPlatelet count > 50 X 10%/L in the absence of rescue therapy

®Only patients receiving concomitant ITP medications at baseline included

“Proportion of patients who had a platelet response for > 6 of the last 8 weeks

of treatment

4primary endpoint

was also significantly higher in avatrombopag recipients
compared to the placebo group in both studies [p < 0.0001
for all comparisons] (Table 2) [20].

An integrated analysis of pooled data from the two ADAPT
studies found that avatrombopag was significantly more effec-
tive than placebo in reducing the requirement for platelet trans-
fusions or rescue procedures in both the low and high baseline
platelet count cohorts (66.9% vs 28.6% in the low and 88%
vs 35.8% in the high baseline platelet count groups with ava-
trombopag and placebo, respectively, both p < 0.0001). Impor-
tantly, most patients (93.8%) who responded to avatrombopag
had platelet counts > 50 x 10°/L on the day of the procedure
compared to 38.0% of placebo recipients [6].

Sub-analysis of data from patients participating in
ADAPT-1 and 2 found that the efficacy of avatrombopag was
not affected by bleeding risk when procedures were divided
according to low (paracentesis, endoscopy, colonoscopy),
moderate (liver biopsy, ethanol ablation, chemoembolization
for HCC) or high (dental, transjugular intrahepatic portosys-
temic shunt [TIPS], laparoscopy, radio-ablation, vascular
catheterization) risk of bleeding. Avatrombopag was more
effective than placebo in terms of the primary endpoint in
all three risk categories (84.0% vs 40.7% in procedures with
low bleeding risk, 75.6% vs 31.0% in moderate and 70.5% vs
20.7% in high). The number of patients achieving the primary
endpoint was also consistently higher in avatrombopag versus
placebo recipients regardless of age, gender, ethnicity, geo-
graphic region, MELD score category, Child-Turcotte-Pugh
class, or liver disease aetiology [6, 20].

5 Tolerability of Avatrombopag
5.1 Chronic Immune Thrombocytopenia
Avatrombopag was generally well tolerated in patients with

ITP. Pooled safety data from the two phase III trials described
above (Sect 4.1) and two phase II trials (a double-blind,

placebo-controlled, dose-finding trial and an open-label exten-
sion trial) included data from a total of 128 patients treated
with avatrombopag 2.5-40 mg once daily for 29.1 (median)
weeks who had one post-dose safety assessment, and 22 pla-
cebo recipients. Adverse reactions occurring with a frequency
of > 10% included headache (31% with avatrombopag vs 14%
with placebo), fatigue (28% vs 9%), contusion (26% vs 18%),
epistaxis (19% vs 18%), upper respiratory tract infection (15%
vs 5%), arthralgia (13% vs 0%), gingival bleeding (13% vs
0%), petechiae (11% vs 9%) and nasopharyngitis (10% vs 0%).
Twelve patients (9%) treated with avatrombopag experienced
adverse events considered serious, most frequently headache
(1.6%; two patients). Adverse reactions occurring in more than
one patient that required discontinuation of avatrombopag
included headache, occurring in two patients (1.6%) [7]. A
total of 11 thromboembolic events occurred in nine patients
treated with avatrombopag (7%) including two patients (1.6%)
with cerebrovascular accident [8]. These tended to occur at
platelet counts below the upper bound of normal (450 x 10°/L)
and no relationship between the duration of exposure to the
drug and the occurrence of thromboembolic events was evident
[22]. In the phase III study, the overall incidence of treatment-
emergent adverse events was 96.9% (31 of 32 patients) in ava-
trombopag recipients compared to 58.8% (10 of 17 patients)
with placebo; however, no clinically important difference
was observed when incidence rates were adjusted for expo-
sure (4.3% per patient-week with avatrombopag vs 6.6% per
patient-week with placebo) [15].

Long-term use of TPO-RAs has been linked to the develop-
ment or progression of reticulin fibres/fibrosis within the bone
marrow, although the clinical importance of this observation
is unknown. During the clinical development programme for
avatrombopag, 1 of 128 (< 1%) patients with ITP developed 2+
bone marrow reticulin fibrosis with focal areas of 3+ ~1 month
after avatrombopag therapy was discontinued. The patient
received 161 days of treatment with avatrombopag and prior
to this had received eltrombopag for 56 days. Bone marrow
reticulin fibrosis was also elevated (1+) prior to treatment [23].
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Table 2 Efficacy of avatrombopag in patients with thrombocytopenia associated with chronic liver disease

Study Treatment
or rescue?
ADAPT-1 [20]
AVA 40 mg od x 5d (n = 59)° 88.1%*
PL (n = 34)° 38.2%
AVA 60 mg od x 5d (n = 90)° 65.6%*
PL (n = 48)° 22.9%
ADAPT-2 [20]
AVA 40 mg od x 5d (n = 58)° 87.9%*
PL (n=33)" 33.3%
AVA 60 mg od x 5d (n = 70)° 68.6%
PL (n = 43)° 34.9%

Results from the phase III ADAPT-1 and ADAPT-2 studies

Pts not requiring PLT transfusion

Pts achieving PLT count Mean A in PLT

>50 x 10°/L count (x 10°/L)
88.1%* 37.1%
20.6% 1
68.9%* 32%
42% 0.8
93.1%* 44.9%
39.4% 5.1
67.1%* 31.3*
7.0% 3

AVA avatrombopag, od once daily, PL placebo, PLT platelet, pts patients, A change

*p < 0.0001 versus PL, **p = 0.0006 versus PL
“Primary endpoint
High baseline platelet count cohort

“Low baseline platelet count cohort

5.2 Thrombocytopenia Associated with Chronic
Liver Disease Prior to an Elective Procedure

The incidence of treatment-emergent adverse events was
relatively low in the pooled safety analysis set (n = 430)
from the ADAPT-1 and 2 studies (Sect. 4.2). The overall
incidence of treatment-emergent adverse events in avatrom-
bopag recipients was similar to that in placebo recipients
in both the avatrombopag 60 mg/day (low baseline platelet
count; 56.0% and 58.2%, respectively) and avatrombopag
40 mg/day (high baseline platelet count; 51.3% and 50.8%,
respectively) treatment cohorts. The incidence of treatment-
emergent adverse events considered to be treatment-related
was 11.3% in the avatrombopag 60 mg/day cohort versus
17.6% with placebo, and 7.0% in the avatrombopag 40 mg/
day cohort versus 6.2% with placebo. The most frequent
treatment-emergent adverse events (> 3% to 11.3%) included
pyrexia, abdominal pain, nausea, headache, procedural pain,
fatigue and peripheral oedema [6, 7]. The overall incidence
of serious treatment-emergent adverse events was 7.3% in
avatrombopag recipients compared to 9.0% with placebo.
These included acute myocardial infarction and dissemi-
nated intravascular coagulation/pulmonary embolus (one
placebo recipient each), gastrointestinal haemorrhage and
hyponatraemia (in two avatrombopag recipients each) and
partial portal vein thrombosis (in one avatrombopag recipi-
ent) [6]. The latter was the only thromboembolic event
observed in patients treated with avatrombopag in these tri-
als [8].
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6 Dosage and Administration
of Avatrombopag

In patients with ITP the recommended starting dose of ava-
trombopag is 20 mg once daily then titrated to achieve a
stable platelet count between > 50 and < 150 X 10°/L, with
platelet levels assessed at least once weekly; consult local
prescribing information for details of dose titration and dis-
continuation of treatment criteria [7, 8].

In patients with CLD, the recommended dose of ava-
trombopag is 60 mg once daily (in patients with a platelet
count < 40 x 10°/L) or 40 mg once daily (in patients with
a platelet count between 40 and < 50 x 10%/L) for 5 days
starting between 10 and 13 days before the planned proce-
dure, with the last dose taken 5-8 days before the procedure.
Platelet counts should be obtained prior to administration
of avatrombopag and on the day of a procedure to ensure a
satisfactory increase in platelet count has occurred [7, 8].

Because of the potential for platelet counts to exceed
400 x 10°/L within the first weeks of treatment with ava-
trombopag, patients should be monitored for signs or symp-
toms of thrombocytosis. After a stable platelet count has
been achieved, platelet counts should be obtained at least
monthly. After discontinuation of avatrombopag, platelet
counts should be obtained weekly for at least 4 weeks [8].

Local prescribing information should be consulted for
detailed information, including recommended dosage modi-
fications according to platelet levels, monitoring require-
ments, precautions, warnings and use in special populations.
Avatrombopag should not be given to patients with ITP or
CLD in an attempt to normalise platelet counts [8].
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7 Place of Avatrombopag
in the Management of Thrombocytopenia

Minimization of the use of corticosteroids because of toler-
ability concerns is a key aspect of management guidelines
for ITP, with corticosteroid use suggested only when platelet
counts drop below 30 x 10°/L in patients who are asymp-
tomatic or have minor bleeding, and then only in short (< 6
weeks total) courses [2]. Although a small proportion of
patients are able to tolerate prolonged low-dose corticos-
teroid therapy, alternative subsequent treatment options
are required for most. Here, the primary aim is a sustained
increase in platelet levels with minimal adverse events, while
preserving the prospect of remission. As described in the
introduction (Sect. 1) various second and third-line treat-
ment options are available. Of these, splenectomy, once
the gold standard, is now generally reserved for third-line
treatment [2]. Chronic treatment with fostamatinib has dem-
onstrated efficacy in studies in patients who had nearly all
received 2-3 previous therapies [24] but its role as second-
line treatment has not been fully established [2]. In addi-
tion, hypertension-related adverse reactions were observed
in & 25% of patients receiving fostamatinib in these trials,
leading to a requirement for regular blood pressure monitor-
ing, and potential dosage adjustments, in patients treated
with this drug [25].

TPO-RAs approved for use in ITP include avatrom-
bopag, eltrombopag and romiplostim—Iusutrombopag is not
approved in this indication. While both eltrombopag and
romiplostim are associated with a higher durable response
rate than splenectomy [2], romiplostim is administered as a
once weekly SC injection and cannot be administered orally
and, unlike avatrombopag, eltrombopag requires dietary
restrictions. Avatrombopag was superior to placebo in pro-
ducing a durable increase in platelet counts in patients with
chronic ITP in a phase III trial and extension (Sect. 4.1),
with a second phase III study comparing avatrombopag to
eltrombopag unfortunately terminated before any meaning-
ful conclusions could be drawn. As such studies comparing
avatrombopag to an active comparator would be of value. In
the absence of such head-to-head studies, a network meta-
analysis found that avatrombopag was associated with a sig-
nificantly lower incidence of bleeding events than eltrom-
bopag (incidence rate ratio 0.38 [95% credible interval 0.19,
0.75]) and romiplostim (incidence rate ratio 0.38 [95% cred-
ible interval 0.17, 0.86]), but not fostamatinib, in patients
with chronic ITP and an inadequate response to corticoster-
oids [26]. In addition, a retrospective analysis has indicated
that avatrombopag is effective in patients previously treated
with eltrombopag or romiplostim [27], and a phase IV study
evaluating treatment satisfaction in patients switching from
eltrombopag or romiplostim to avatrombopag is currently

underway [28]. A phase IV study evaluating the real world
use of avatrombopag (ADOPT) is pending [29].

Avatrombopag as treatment for ITP is generally well tol-
erated with an adverse event profile similar to that of placebo
when adjusted for duration of treatment exposure [15]. The
reported overall rates and severity of adverse events appear
to be generally similar to that seen with other TPO-RAs with
no new or unique adverse events occurred in avatrombopag
recipients that had not been previously observed in patients
treated with eltrombopag [30] or romiplostim [31]. Unlike
eltrombopag, however, avatrombopag has not been associ-
ated with clinically significant hepatotoxicity [30].

The increased risk of bleeding associated with thrombo-
cytopenia in patients with CLD can complicate diagnostic
or therapeutic procedures. Available data indicate the risk of
bleeding in patients with platelet counts > 50 x 10°/L under-
going invasive procedures is minimal; however, the risk of
bleeding in patients with more severe thrombocytopenia
(platelet count < 20 X 10°/L) is unclear. Platelet transfusions
are widely used to mitigate the risk of bleeding in patients
with CLD and thrombocytopenia with recommended cut-
off values varying considerably (from < 20 x 10%/L to
< 100 x 10°/L), depending on the procedure planned and
comorbidity status [32, 33]. Risks associated with platelet
transfusions include transfusion reactions, bacterial sepsis
and the potential for diminished response to subsequent
platelet transfusions (refractoriness) [33, 34], with the likeli-
hood of complications increasing with repeated transfusions.
Platelets are also a scarce resource and can only be stored
for a short time [35].

Alternatives to platelet transfusion include one-off proce-
dures such as splenectomy, partial splenic artery embolization,
radiofrequency ablation of the spleen, TIPS and administra-
tion of TPO-RA inhibitors prior to surgery [36]. Of the latter,
avatrombopag and lusutrombopag are approved for use in this
indication whereas romiplostim and eltrombopag are not. As
described above, the utility of splenectomy is limited by asso-
ciated surgical complications. Partial splenic artery emboliza-
tion can be effective but platelet counts tend to decline over
time, and nearly all patients will experience post-embolization
syndrome requiring hospitalization, with rates of serious com-
plications ranging between 15 and 30% [37]. Radiofrequency
ablation of the spleen is a relatively recent advance with lim-
ited data as to its long-term effectiveness [38]. TIPS has been
shown to significantly increase platelet count in some stud-
ies but not others, and no predictors of response have been
identified [39]. TPO-RAs, on the other hand, are an effective,
orally-administered, non-invasive method of increasing plate-
let levels in patients with CLD with an increased risk of bleed-
ing prior to diagnostic and therapeutic procedures, and offer a
longer treatment window than platelet transfusion [35]. In the
phase IIT ADAPT studies, a short course of avatrombopag was
superior to placebo in increasing the proportion of patients
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who did not require a platelet transfusion or rescue procedure
for bleeding (Sect. 4.2), and had a similar tolerability profile
(Sect. 5.2). In addition, a retrospective analysis of real-world
data has found that avatrombopag increased platelet count by
procedure day, with platelet transfusion required in only 1 of
50 procedures reviewed [40]. In the absence of a head-to-head
study comparing avatrombopag and lusutrombopag in this
indication, a network meta-analysis has found that more ava-
trombopag than lusutrombopag recipients achieved a platelet
count > 50 x 10°/L (odds ratio 3.40 [95% credible intervals
1.41 to 8.34]) with no significant between-treatment differ-
ences for other efficacy or safety outcomes revealed [41]. In a
cost-efficacy analysis, avatrombopag was predicted to produce
cost savings compared to platelet transfusions and lusutrom-
bopag from a third-party US payer perspective in patients with
thrombocytopenia associated with CLD scheduled to undergo
an invasive procedure [42]. UK NICE guidance recommends
the use of avatrombopag as an option (along with lusutrom-
bopag) for treating severe thrombocytopenia in adults with
CLD who have a planned invasive procedure [35] and posit
that use of avatrombopag would highly likely reflect a good
use of scarce NHS resources [35].

In conclusion, available data indicate avatrombopag is
effective and well tolerated as second-line treatment for
patients with chronic ITP, and to prevent bleeding events
in patients with CLD during procedures. In patients with
ITP, avatrombopag was associated with durable response
rates and evidence of corticosteroid-sparing effects after
long-term follow-up. In patients with CLD, avatrombopag
rapidly increased platelet levels and significantly reduced
the need for platelet transfusions or rescue procedures. In
both indications avatrombopag can be considered a useful
alternative to other available treatments.

Data Selection Avatrombopag: 306 records

identified

Duplicates removed 118

Excluded during initial screening (e.g. press releases; 85
news reports; not relevant drug/indication; preclinical
study; reviews; case reports; not randomized trial)

Excluded during writing (e.g. reviews; duplicate data; 63
small patient number; nonrandomized/phase I/II trials)

Cited efficacy/tolerability articles 9
Cited articles not efficacy/tolerability 42

Search Strategy: EMBASE, MEDLINE and PubMed from 1946
to present. Clinical trial registries/databases and websites were
also searched for relevant data. Key words were avatrombopag,
Doptelet, thrombocytopenia. Records were limited to those in
English language. Searches last updated 17 Sep 2021
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