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Bleeding events in lusutrombopag-treated thrombocytopenic

patients

1 | INTRODUCTION
Patients with advanced chronic liver disease are character-
ised by the presence of thrombocytopenia in a proportion
ranging from 15% to 84%, depending on the threshold used
to define this abnormality and the degree of severity of liver
disease.'” In these patients, thrombocytopenia is multifac-
torial and may be associated with an increased risk of bleed-
ing following invasive procedures.*’ Indeed, although the
platelet count threshold associated with an increased risk
of bleeding is debated, current practice guidelines suggest
platelet transfusions, or the use of thrombopoietin receptor
agonists (TPO-RA), prior to high-risk planned invasive pro-
cedures, in patients with chronic liver disease and a platelet
count <50 x 10°/L.°° In this setting, TPO-RA proved to
be a solid treatment option to safely and consistently raise
platelet counts, thereby significantly decreasing the number
of platelet transfusions.”'® However, from the physician's
point of view, avoidance of platelet transfusions may be con-
sidered just a proxy for more clinically relevant endpoints,
such as the reduction of procedural and post-procedural
bleeding.14

Lusutrombopag is an orally available, small-molecule
TPO-RA that, in a phase 2b study carried out in patients with
severe thrombocytopenia and chronic liver disease undergo-
ing radiofrequency ablation for hepatocellular carcinoma,
reduced the proportion of patients needing pre-procedure
platelet transfusion relative to placebo (Figure 1 1517y 1
These findings were subsequently replicated in two larger
studies that enrolled patients with chronic liver disease and
severe thrombocytopenia who were scheduled to undergo
various types of planned invasive procedures, and where cli-
nicians were expected to transfuse platelets based on guide-
lines in order to decrease the likelihood of post-procedural
bleeding.“’13 The results of these trials led to the approval of
lusutrombopag in Japan and in the USA for the treatment of
thrombocytopenia, and in the EU for severe thrombocytope-
nia associated with chronic liver disease in patients undergo-

ing an invasive procedure.'>'!?

The aim of this secondary analysis of the lusutrombopag
studies (phase 2b, L-PLUS 1 and L-PLUS 2) was to evalu-
ate procedural and post-procedural bleeding rates in patients
who received lusutrombopag or placebo—and specifically,
those who received lusutrombopag without platelet transfu-
sion or placebo with platelet transfusion—so as to explore the
potential of a treatment strategy based on TPO-RA adminis-
tration rather than platelet transfusion in decreasing the rate
of bleeding events.

2 | MATERIALS AND METHODS
This retrospective safety analysis included data pooled
from three randomised clinical trials of patients with
chronic liver disease and thrombocytopenia undergoing a
planned invasive procedure. Patients were randomised to
receive 3 mg lusutrombopag or placebo; patients received
treatment for up to 7 days and initiated treatment 9-14 days
prior to an invasive procedure. If a patient's platelet count
was <50 x 10°/L no more than 2 days prior to the proce-
dure, a platelet transfusion was mandated. Bleeding-related
adverse events that occurred during and after the proce-
dure were summarised descriptively. Additional details are
included under Supplementary Materials, Materials and
Methods.

3 | RESULTS

3.1 | Patient characteristics

The pooled analysis included a total of 341 patients (lu-
sutrombopag, n = 171; placebo, n = 170). Of these, 124
(72.5%) patients received lusutrombopag without platelet
transfusion, and 126 received placebo with platelet trans-
fusion (74.1%). Patients receiving lusutrombopag without
platelet transfusion were split evenly between males (n = 62,
50%) and females (n = 62, 50%); patients receiving placebo
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with platelet transfusion were prevalently males (n = 81,
64.3%). The mean ages were 60.9 (standard deviation [SD],
11.8) and 61.0 (SD, 12.4) years for patients treated with lu-
sutrombopag without platelet transfusion and placebo with
platelet transfusions, respectively. The most common cause
of chronic liver disease was hepatitis C (lusutrombopag
without platelet transfusion, n = 74, 59.7%; placebo with
platelet transfusion, n = 72, 57.1%). The mean baseline
platelet counts were well below the 50 X 10°/L threshold in
both patients who received lusutrombopag without platelet
transfusion (41.0 x 10%/L) and those who received placebo
with platelet transfusion (37.6 X 109/L) (Table S1).

3.2 | Patients with bleeding events according
to study subgroups

Overall, the proportion of patients with procedural and post-
procedural bleeding events was numerically higher in the
placebo with platelet transfusion group as compared to the lu-
sutrombopag without platelet transfusion group (15/126, 11.9%
versus 8/124, 6.5%, Figure 2A), and this result was consistent
when bleeding events were considered both during (6/126,
4.8% versus 4/124, 3.2%) and after (9/126, 7.1% versus 5/124,
4.0%) the invasive procedure (Figure 2B). In terms of the main
baseline characteristics of patients who experienced a bleeding
event, 7 (63.6%) patients were male in the lusutrombopag with-
out platelet transfusion subgroup, compared to 10 (40.0%) in
those who received placebo with platelet transfusion; mean age
was 65.2 (SD, 13.7) and 70.3 (SD, 11.0) years, respectively.
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Additional baseline characteristics of patients who experienced
a bleeding event are reported in Table S2.

3.3 | Bleeding events according to study
type of invasive procedure and study subgroups

For this analysis, procedural and post-procedural bleeding
event rates were subdivided according to the type of inva-
sive procedure and by treatment arm. In patients undergo-
ing liver-related invasive procedures, a greater proportion
of patients with at least one bleeding event was observed
among those who received placebo with platelet transfu-
sion (9/56, 16.1%) as compared to lusutrombopag without
platelet transfusion (6/54, 11.1%), while a larger difference
was observed in patients undergoing gastrointestinal-related
invasive procedures (5/56, 8.9% versus 1/50, 2.0%). These
differences were consistent when the bleeding events were
considered during (4/56 [7.1%] versus 1/50 [2.0%]) and after
(1/56 [1.8%] versus 0) the gastrointestinal-related invasive
procedures in patients who received placebo with platelet
transfusion as compared to those who received lusutrom-
bopag without platelet transfusion, respectively (Table S3).

3.4 | Timing of bleeding events in relation to
platelet counts

In this analysis, we included patients who had a platelet count
of either <50 x 10%/L or >50 x 10°/L at least once at any time
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FIGURE 1
mechanism of action. Thrombopoietin
(TPO) acts on the TPO receptor, activates
JAK and STAT pathways, and leads to an
upregulation of megakaryocytes and platelet
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production.”’ Lusutrombopag triggers
increased platelet production by activating
signal transduction in a manner similar

to endogenous TPO.">!7 Adapted with
permission from Kuter D. Int J Hematol
2013;98:10-23
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FIGURE 2 Patients with bleeding events (A), further subdivided by severity and timing of onset (B) (pooled safety data)®. LUSU,
lusutrombopag; PBO, placebo. Pre-procedural bleeding events are not shown. “Patients could be counted >1x in the same time period if they
experienced 2 bleeding events with different severities but only 1X if severity was the same; the same patient could be counted >1X if they

experienced bleeding events in different time periods

point after the primary invasive procedure, including platelet
counts which were the last platelet counts checked prior to
the primary invasive procedure. In patients who had a platelet
count >50 x 10%/L, the proportions of procedural bleeding
events were similar between patients who received lusutrom-
bopag without platelet transfusion (3.4%) as compared to pa-
tients who received placebo with platelet transfusion (3.3%),
while the post-procedural bleeding event rate was more than
double in the latter group (9.8% versus 4.2%). In contrast,
among patients who received placebo with platelet transfu-
sion and who had a platelet count <50 x 10°/L after the pri-
mary invasive procedure, the event rates were 6.8% and 5.1%
for procedural and post-procedural bleeding, respectively
(Table S4).

4 | DISCUSSION

The association between bleeding risk and thrombocyto-
penia in patients with liver disease undergoing procedures
has been debated at length, and while some studies have
not identified a link between platelet counts and procedural
bleeding,” there is consistent evidence that low platelet
count can be considered a risk factor for bleeding in pa-
tients undergoing liver biopsy, percutaneous ablation of
liver tumours, and several other invasive procedures.4’6'
8.21-23 1y this regard, the most recent consensus conference

on coagulation in liver disease stated that platelet count
values <50 x 10°/L may be associated with higher risk
of bleeding, but cautioned that platelet counts alone do
not provide a complete characterisation of bleeding event
risk.® Further, both American College of Gastroenterology
and American Gastroenterology Association practice
guidelines highlight that, in patients with liver disease and
thrombocytopenia undergoing invasive procedures, a plate-
let count >50 x 10°/L may optimise clot formation and that
higher platelet levels may be more appropriate for high-risk
procedures, although this may probably require high doses
of platelet infusions; therefore, in planned procedures, the
use of TPO-RA may be more appropriate.7’8 Recent stud-
ies have shown that the administration of TPO-RA safely
and consistently raises platelet counts, obviating the need
for platelet transfusions in patients with thrombocytopenia
and chronic liver disease undergoing invasive procedures,
although it remains to be established whether their use may
lead to a decrease in procedural and post-procedural bleed-
ing events.'*

The current study reported the results of a secondary
analysis of pooled data from three lusutrombopag ran-
domised clinical trials and aimed to explore whether the
effects of its administration might be associated with lower
rates of procedural and post-procedural bleeding in patients
with chronic liver disease and severe thrombocytopenia.
In this post hoc analysis, bleeding events in patients who
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received lusutrombopag without platelet transfusion were
compared to those in patients who received placebo with
platelet transfusion, considered as the current standard of
care, so as to mirror more closely the scenario of the ex-
pected use of lusutrombopag in clinical practice.

Overall, the results of this exploratory analysis show
that the percentage of patients with procedural and post-
procedural bleeding events tended to be lower among
patients who received lusutrombopag without platelet
transfusion as compared to those who received placebo
with platelet transfusion (6.5% versus 11.9%). Moreover,
this lower tendency of bleeding was observed consis-
tently in both the procedural (3.2% versus 4.8%) and post-
procedural (4.0% versus 7.1%) subgroups. This tendency
was confirmed in the subgroup of patients undergoing
liver-related procedures (11.1% versus 16.1%) and was even
more pronounced in patients undergoing gastrointestinal-
related (2.0% versus 8.9%) procedures. The present ex-
ploratory analysis was not designed to detect statistically
significant differences in the rate of bleeding events; while
this analysis may be suggestive that there is less occurrence
of bleeding events in patients with lusutrombopag versus
patients without lusutrombopag as it relates to an inva-
sive procedure, these initial findings need to be confirmed
through appropriately designed studies, sufficiently pow-
ered to confirm such a treatment benefit.

Platelet function may have a role in the observed bleed-
ing events. Platelet function is dependent in part on the
quality of platelets being received through the transfusion,
the effectiveness of which can be impacted by the age of
the platelets being transfused and the quality of the platelets
provided from the donor. >+ Conversely, TPO-RAs lead to
endogenous platelet production; however, the functionality
of those platelets compared to platelets received through a
platelet transfusion has not been studied. Although platelet
dysfunction may be a factor in the observed differences of
bleeding events, platelet function in patients receiving lu-
sutrombopag as compared to platelet transfusions remains
to be investigated.

Among patients who achieved a platelet
>50 x 10°/L at least once at any time point after the pri-
mary invasive procedure, patients who received placebo with
platelet transfusion had a post-procedural bleeding event rate
double that observed in patients treated with lusutrombopag
without platelet transfusion (9.8% versus 4.2%). In this re-
gard, it has to be emphasised that due to the timing of data
collection, actual platelet count at the time of bleeding was
not available, although it could be inferred that platelet count
values at the time of the procedure were greater in the lu-
sutrombopag without platelet transfusion subgroup com-
pared to the placebo with platelet transfusion subgroup, as
lusutrombopag has been shown to maintain a platelet count

count

greater than 50 X 10°/L for approximately three weeks post-
administration as compared to the limited magnitude of effect
of platelet transfusions. 1

All in all, the preliminary results reported here seem to
suggest that in this clinical setting, the increase in platelet
count determined by the use of lusutrombopag may be as-
sociated not only with a significant reduction in the need
for platelet transfusions but also with a tendency towards a
decreased bleeding rate. This tendency was consistent for
patients undergoing liver-related and gastrointestinal proce-
dures and was even more evident following the procedures,
and may be explained by the fact that the increase in platelet
count induced by lusutrombopag is superior and more per-
sistent than the effect achieved by platelet transfusion, and
may therefore induce a greater haemostatic effect.!"3

Similar to the trend observed in the use of lusutrombopag,
the ELEVATE trial reported a decreased rate of bleeding
events in the eltrombopag cohort as compared to the placebo
cohort (17% and 23%, respectively).9 In the ADAPT 2 trial,
the rate of bleeding events in avatrombopag-treated patients
as compared to placebo-treated patients was 2.6% versus
4.6%, while in ADAPT 1 the bleeding events were compa-
rable in the two arms (avatrombopag 3.8% versus placebo
3.3%).'>'* However, comparisons are complicated by the dif-
ferent definition of bleeding events used among studies and
by the timing of bleeding events reported.

This study has a number of limitations, which are
mainly related to the nature of the analyses of trial results.
Individually, the clinical studies were not powered to detect a
statistically significant difference in bleeding events between
study arms, and by comparing the lusutrombopag without
platelet transfusion and placebo with platelet transfusion sub-
groups, these data no longer constitute a randomised popula-
tion. As this was a post hoc analysis, calculation of P-values
was not appropriate for these analyses, and therefore, tests of
significance were not included. Additionally, this post hoc
analysis is based on bleeding events defined as a safety end-
point, as opposed to an efficacy endpoint.

To conclude, these preliminary results infer that the effects
of administration of lusutrombopag may be associated with a
lower bleeding rate as compared to the standard of care, repre-
sented by platelet transfusion, in patients with liver disease and
thrombocytopenia undergoing planned invasive procedures,
and should be considered thought-provoking while stimulat-
ing further research in this patient population. Although we are
fully aware of the limitations of the study results, we feel that
what we observed may represent a signal that is worth being
explored in future clinical trials, or using real-world evidence,
so as to confirm these exploratory initial results, and to assess
whether the use of TPO-RA may represent not only a safe and
valid alternative to platelet transfusions but also a more effica-
cious and effective treatment option to reduce bleeding events.
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