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Aims. �rombocytopenia complicates the management of patients with chronic liver disease (CLD) undergoing invasive procedures 
with a bleeding risk. Until recently, prophylactic platelet transfusion was the only treatment option, but has significant safety and 
efficacy limitations. Phase 3 data demonstrated the superiority of avatrombopag to placebo in reducing platelet transfusions for 
bleeding, supporting its recent approval. Methods. Integrated analyses of pooled data (�푁 = 435) from two randomized, double-blind, 
placebo-controlled, phase 3 studies assessed the original efficacy endpoints. Additional analyses included subgroup analyses, alternate 
Baseline platelet count definitions, and another efficacy endpoint. Results. Avatrombopag was superior to placebo in increasing 
patients not requiring a platelet transfusion or rescue procedure, those achieving a platelet count ≥50 × 109/L on Procedure Day, and 
the change in platelet counts from Baseline. �e avatrombopag treatment effect was consistently positive across clinically important 
disease and Baseline clinical characteristic subgroups, and using alternate Baseline platelet count cohort definitions. Similarly, more 
avatrombopag-treated patients achieved ≥50 × 109/L platelets with an increase of ≥20 × 109/L from Baseline. �e incidence and severity 
of adverse events were similar between avatrombopag and placebo. Further, safety data demonstrated a low risk for thromboembolic 
events and hepatotoxicity. Conclusion. �ese integrated analyses confirmed the superiority of avatrombopag to placebo in reducing 
platelet transfusions or rescue procedures for bleeding in patients with thrombocytopenia and CLD scheduled to undergo an invasive 
procedure, and its tolerable safety profile. Importantly, these data warrant reconsideration of clinical decision making regarding the 
need to treat thrombocytopenia in patients with CLD. �is trial was registered with  NCT01972529 and NCT01976104.

1. Introduction

�rombocytopenia (platelet count <150 × 109/L) is common 
in patients with chronic liver disease (CLD), affecting up to 
84% of patients with cirrhosis [1, 2], and worsens with the 
severity of liver disease; it is associated with increased risks of 
bleeding, morbidity, and mortality [2–4]. �rombocytopenia 
complicates the management of patients with CLD, who 
require multiple, routine, invasive procedures over the course 
of their disease, many with a bleeding risk [1, 5]. �e risk of 

bleeding varies with degree of thrombocytopenia, the patient’s 
coagulopathy status and type of procedure [2, 4, 6].

�e decision to prophylactically treat thrombocytopenia 
in these patients before an invasive procedure is based on an 
assessment of the bleeding risk, coagulation abnormalities, 
the procedure, and clinical guidelines [7–13]. While several 
guidelines recommend prophylactic platelet transfusion for 
platelet counts <50 × 109/L undergoing certain invasive pro-
cedures, there is no consensus on the need to treat thrombo-
cytopenia associated with CLD, particularly with low-risk 
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procedures [7–13]. Definitive data on actual bleeding rates 
with various procedures and platelet counts are lacking, and 
there remains the inability to a priori predict which patients 
undergoing which procedures will have bleeding.

Until recently, platelet transfusion was the only prophy-
lactic treatment option for thrombocytopenia in patients with 
CLD undergoing a procedure, and it has significant limitations 
including variable and transient efficacy, and the risks of trans-
fusion reactions and infections, which may be fatal [14]. 
Another important consideration is the potential development 
of antiplatelet antibodies a�er multiple transfusions, which 
can render these patients refractory to subsequent platelet 
transfusions [10]. �is can negatively impact patient eligibility 
for liver transplantation, and creates another challenge for 
managing these patients who have an increased risk of spon-
taneous bleeding due to gastric and esophageal varices [10]. 
Further, platelet-transfusion refractoriness o�en leads to 
delayed or cancelled procedures, extends hospitalizations, 
increases bleeding, and decreases survival [15, 16]. Until 
recently, the lack of alternatives to platelet transfusions, that 
eliminate their associated risks, had limited the options for 
healthcare providers to either transfuse or not transfuse plate-
lets for their patients with CLD-associated thrombocytopenia 
undergoing procedures. Clinicians had to weigh the risks of 
using prophylactic platelet transfusions against the uncertain 
bleeding risks of proceeding with a procedure without treating 
the thrombocytopenia, and, in the latter case, had to assume 
some risk of bleeding.

In 2018, avatrombopag (Doptelet®) became the first 
thrombopoietin (TPO) receptor agonist approved by FDA as 
an alternative to platelet transfusions for the treatment of 
thrombocytopenia in patients with CLD scheduled to undergo 
a procedure [17, 18]; subsequently, a second TPO receptor 
agonist, lusutrombopag (Mulpleta®), was also approved [19, 
20]. Avatrombopag binds to a different site than endogenous 
TPO on the TPO receptor, and mimics TPO’s biologic effects, 
resulting in increased platelet counts [18, 21]. Efficacy and 
safety data for avatrombopag in treating thrombocytopenia 
in patients with CLD have been reported [22, 23]. �e phase 
3 trials (ADAPT-1 and ADAPT-2) enrolled 435 patients and 
represent the largest published dataset for TPO receptor ago-
nists in the CLD patient population. �e aim of this integrated 
analysis of the pooled data for avatrombopag from the phase 
3 trials was to provide additional safety and efficacy data to 
guide healthcare providers and explore additional, post-hoc, 
alternate efficacy, and subgroup analyses.

2. Materials and Methods

ADAPT-1 and ADAPT-2 were identically designed, global, 
randomized, double-blind, placebo-controlled, phase 3 studies 
using avatrombopag to treat adults with thrombocytopenia 
associated with CLD. Eligible patients were ≥18 years old with 
CLD (Model for End-Stage Liver Disease [MELD] score ≤24) 
and a mean platelet count of <50 × 109/L at Baseline. All 
patients were to undergo a procedure with a bleeding risk that 
would require a platelet transfusion unless platelet counts 
increased from Baseline. Patients were excluded if pregnant; 

had arterial or venous thrombosis; portal vein blood flow 
<10 cm/second; World Health Organization (WHO) grade 3 
or 4 bleeding; abnormal platelet aggregation; or an active 
infection requiring antibiotics. All patients provided written 
informed consent.

Eligible patients were enrolled into 1 of 2 tailored dosing 
cohorts by their mean platelet count at Baseline, then stratified 
by procedure bleeding risk (low, moderate, or high) and pres-
ence of hepatocellular carcinoma (yes or no). Patients in the 
Low Baseline Platelet Count Cohort (<40 × 109/L) were rand-
omized 2 : 1 to receive 60 mg avatrombopag or placebo once 
daily with food on days 1 through 5; patients in the High 
Baseline Platelet Count Cohort (40 to <50 × 109/L) were rand-
omized 2 : 1 to receive five daily doses of 40 mg avatrombopag 
or placebo. Doses were selected based on PK/PD modeling to 
maximize patients achieving platelet counts ≥50 × 109/L, while 
limiting patients achieving platelet counts >200 × 109/L. 
Procedure Day was scheduled 5–8 days a�er the last dose of 
the study drug (Days 10–13).

Efficacy endpoints were the same in both phase 3 studies. 
�e primary endpoint was the proportion of patients 
(Responders) who did not require a platelet transfusion or 
rescue procedure for bleeding a�er randomization, and up to 
7 days following a scheduled procedure. Secondary endpoints 
included the proportion of patients achieving the target plate-
let count (≥50 × 109/L) on Procedure Day, and the change in 
platelet count from Baseline to Procedure Day. For the inte-
grated analyses, additional post-hoc, alternate efficacy analyses 
included: analyses of the primary endpoint by various Baseline 
platelet count subgroups (10 to <20; 20 to <30; 30 to <40; and 
40 to <50) and using alternate Baseline platelet count cohort 
cutoffs (<35 × 109/L; 35 to <50 × 109/L); and the proportion of 
patients with platelets ≥50 × 109/L on Procedure Day and an 
increase of ≥20 × 109/L from Baseline.

�e pooled Full Analysis Set (FAS) was used for all efficacy 
analyses and included all randomized patients. �e pooled Per 
Protocol Analysis Set (PPAS) was used for a sensitivity anal-
ysis, and included all randomized patients who received the 
study drug and did not have major protocol violations (e.g., 
Baseline platelet count >50 × 109/L, no planned platelet trans-
fusion, transfusion before Procedure Day, prohibited con-med-
ications, bleeding at Baseline, no conducted procedure, 
received different dose or <80% of total planned dose). �e 
Safety Analysis Set (SAS) consisted of patients who received 
≥1 dose of the study drug and had ≥1 post-dose safety 
assessment.

3. Results

3.1. Patients Demographics and Baseline Characteristics.  In 
the pooled FAS (�푁 = 435), demographics and Baseline 
characteristics were generally similar between cohorts and 
treatment groups. �e Low Baseline Platelet Count Cohort 
(<40 × 109/L) included 251 patients (avatrombopag-160; 
placebo-91); the High Baseline Platelet Count Cohort (40 to 
<50 × 109/L), 184 patients (avatrombopag-117; placebo-67). 
Patients were mainly male (65.5%), Caucasian (60.5%), and 
<65 years old (75.2%) with a mean age of 57.2 years. Patients 



3International Journal of Hepatology

were from Europe (33.3%), East Asia (32.0%), North America 
(20.5%), and Rest of the World (14.3%). �e distribution 
of age, sex, ethnicity, race, weight, body mass index, and 
geographic region was generally balanced across treatment 
groups. �e mean platelet counts at Baseline in both the Low 
(avatrombopag-31.8 × 109/L; placebo-31.6 × 109/L) and High 
(avatrombopag-44.3 × 109/L; placebo-44.7 × 109/L) Baseline 
Platelet Count Cohorts were comparable between the two 
treatment groups. In the pooled FAS, the distribution of low 

(60.8%), moderate (17.2%), and high (22.1%) bleeding risk 
procedures was generally balanced across treatment groups.

3.2. Patients Disposition and Study Drug Exposure.  Of the 716 
patients screened, 39.2% failed screening because Baseline 
platelet count was ≥50 × 109/L (14.9%) or portal vein blood 
flow was <10 cm/second (3.6%). �e disposition of randomized 
patients was similar between treatment groups in both Baseline 
platelet count cohorts (Figure 1). Only 1 avatrombopag patient 

Patients enrolled
(N = 716)

Patients
randomized

(n = 435)

Low Baseline
Platelet Count Cohort

<40 × 109/L
(n = 251) 

Placebo
(n = 91)

Not treated ( n = 0)
Completed ( n = 83,
91.2%)
Discontinued (n = 8, 8.8%)

Primary reason for
discontinuation:

AE (n = 0)
LTFU (n = 4, 4.4%)
SC (n = 0)
WC (n = 4, 4.4%)
Other (n = 0)

Avatrombopag 60 mg
(n = 160)

Not treated (n = 1, 0.6%)
Completed (n = 153, 96.2%)
Discontinued (n = 6, 3.8%)

Primary reason for 
discontinuation:

AE (n = 1, 0.6%)
LTFU (n = 0)
SC (n = 2, 1.3%)
WC (n = 2, 1.3%)
Other (n = 1, 0.6%)

High Baseline
Platelet Count Cohort

40 to ≤ 50 × 109/L
(n = 184)

Placebo
(n = 67)

Not treated (n = 2, 3.0%)
Completed (n = 63, 96.9%)
Discontinued (n = 2, 3.1%)

Primary reason for 
discontinuation:

AE (n = 1, 1.5%)
LTFU (n = 1, 1.5%)
SC (n = 0)
WC (n = 0)
Other (n = 0)

Avatrombopag 40 mg
(n = 117)

Not treated (n = 1, 0.9%)
Completed (n = 110, 94.8%)
Discontinued (n = 6, 5.2%)

Primary reason for
discontinuation:

AE (n = 0)
LTFU (n = 1, 0.9%)
SC (n = 1, 0.9%)
WC (n = 2, 1.7%)
Other (n = 2, 1.7%)

Screen failures
(n = 281)

Reasons:
EC (n = 239)

Baseline platelet count not <50 × 109/L
(n = 107)
Portal vein �ow <10 cm/sec (n = 26)
Procedure not requiring platelet
transfusion (n = 18)
Evidence of thrombosis (n = 15)

AE (n = 5)
LTFU (n = 1)
WC (n = 21)
Other (n = 15)

Figure 1: Patients’ disposition and primary reason for discontinuation (pooled data from ADAPT-1 and ADAPT-2, all randomized patients). 
AE = adverse event; EC = entry criteria; LTFU = lost to follow-up; SC = patients’ choice; WC = withdrawn consent.
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Similarly, the increase in platelet counts from Baseline to 
Procedure Day, the second (secondary endpoint) was higher 
for avatrombopag-compared to placebo-treated patients in 
both Baseline platelet count cohorts, with statistically signif-
icant treatment differences (Low Baseline Platelet Count 
Cohort: Δ26.5 × 109/L, �푃 < 0.0001; High Baseline Platelet Count 
Cohort: Δ34.5 × 109/L, �푃 < 0.0001 (Table 1)) for both Baseline 
platelet count cohorts, mean platelet counts in avatrombop-
ag-treated patients approximately doubled from Baseline 
values.

3.4. Primary Efficacy Endpoint Subgroup Analyses.  A 
consistently positive avatrombopag treatment effect for the 
primary endpoint was confirmed across subgroups, including 
Baseline platelet count, age, gender, race, geographic region, 
bleeding risk, MELD Score, CTP Grade, and liver disease 
etiology (Figure 2). �e treatment differences were generally 
similar favoring avatrombopag and were consistent with the 
results of the overall FAS analysis; subgroups with the smallest 
number of patients had the widest confidence intervals.

�e investigators also identified 110 patients with spleno-
megaly and 325 patients without. Efficacy endpoints did not 
differ amongst the 2 populations (data not shown).

3.5. Exploratory Analyses.  In the post-hoc integrated analysis 
of the primary efficacy endpoint, the proportion of Responders 
was consistently higher for avatrombopag-treated patients 
across various Baseline platelet count subgroups (20 to <30, 
30 to <40, and 40 to <50 × 109/L), although the difference in 
the 10 to <20 × 109/L  subgroup (�푛 = 15) was small (Figure 

(anemia and myalgia) and 1 placebo patient (acute myocardial 
infarction) were discontinued due to treatment-emergent 
adverse events (TEAEs). Study drug exposure was comparable 
across treatment groups in both the Low and High Baseline 
Platelet Count Cohorts, with nearly all patients receiving 5 days 
of treatment (avatrombopag-96.8%; placebo-97.5%).

3.3. Efficacy Endpoints.  In the integrated analysis of the 
pooled phase 3 data, avatrombopag was superior to placebo 
in both Baseline platelet count cohorts in reducing platelet 
transfusions or rescue procedures, with more Responders to 
the avatrombopag compared to placebo treatment groups 
in both the Low and High Baseline Platelet Count Cohorts 
with treatment differences that were clinically meaningful 
and highly statistically significant (Δ38.3%, �푃 < 0.0001; and 
Δ52.2%, �푃 < 0.0001, respectively) (Table 1). Nearly all (93.8%) 
Responders in the avatrombopag treatment group had platelet 
counts ≥50 × 109/L on Procedure Day, compared to only 38.0% 
of placebo-treated patients who were “Responders.”

For both Baseline platelet count cohorts, more avatrom-
bopag-treated patients in the pooled FAS achieved the sec-
ondary endpoint, achieving a platelet count of ≥50 × 109/L on 
Procedure Day, compared to placebo, with clinically mean-
ingful and statistically significant treatment differences (Low 
Baseline Platelet Count Cohort: Δ62.6%, �푃 < 0.0001; High 
Baseline Platelet Count Cohort: Δ60.7%, �푃 < 0.0001 (Table 1)). 
Importantly, the tailored dosing strategy based on Baseline 
platelet counts also limited the number of avatrombop-
ag-treated patients achieving platelet counts >200 × 109/L to 
3/277 (1.1%).

Table 1: Efficacy analyses—pooled data from ADAPT-1 and ADAPT-2 (full analysis set).

CI = Confidence interval, Max = maximum, Min = minimum, SD = standard deviation. †Responders are defined as the subjects not requiring a platelet transfu-
sion or any rescue procedure for bleeding a�er randomization and up to 7 days following a scheduled procedure; two-sided 95% confidence interval based on 
normal approximation. ∗�-value is based on Cochran–Mantel–Haenszel Test stratified by the risk of bleeding associated with the scheduled procedure within 
each Baseline platelet count cohort. ‡Responders are defined as the subjects who achieved platelet count ≥50 × 109/L on the Procedure Day. §Last-observa-
tion-carried-forward is used for subjects with missing platelet count on the Procedure Day. ∗∗�-value is based on Wilcoxin Rank Sum Test for each avatrom-
bopag treatment group versus placebo within each Baseline platelet count cohort.

Category

Low Baseline Platelet Count Cohort 
(<40 × 109/L)

High Baseline Platelet Count Cohort 
(≥40 to <50 × 109/L)

Combined Baseline Platelet Count 
Cohort (<50 × 109/L)

Placebo Avatrombopag 
60 mg Placebo Avatrombopag 

40 mg Placebo Avatrombopag

Proportion of subjects not requiring a platelet transfusion or rescue procedure for bleeding
� 91 160 67 117 158 277
Responders† 26 (28.6) 107 (66.9) 24 (35.8) 103 (88.0) 50 (31.7) 210 (75.8)
95% CI (19.3, 37.9) (59.6, 74.2) (24.3, 47.3) (82.2, 93.9) (24.4, 38.9) (70.8, 80.9)
�-value∗ <0.0001 <0.0001 <0.0001
Proportion of subjects who achieved a platelet count ≥50 × 109/L on Procedure Day
� 91 160 67 117 158 277
Responders‡ 5 (5.5) 109 (68.1) 20 (29.9) 106 (90.6) 25 (15.8) 215 (77.6)
95% CI (0.8, 10.2) (60.9, 75.3) (18.9, 40.8) (85.3, 95.9) (10.1, 21.5) (72.7, 82.4)
�-value∗ <0.0001 <0.0001 <0.0001
Change in platelet count from Baseline to Procedure Day§

� 91 157 65 116 156 273
Mean (SD) × 109/L 1.8 (8.31) 31.7 (24.83) 3.5 (12.60) 41.0 (30.43) 2.5 (10.31) 35.6 (27.68)
Median × 109/L 0.5 28.0 0.5 37.8 0.5 31.0
�-value∗∗ <0.0001 <0.0001 <0.0001
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group, compared to placebo, ranging from approximately 10 
to 41 × 109/L (Figure 3(c)).

In the primary endpoint analyses using the alternate Baseline 
platelet count cohort definition (<35 × 109/L and 35 to <50 × 109/L), 
avatrombopag was again effective in both cohorts with signifi-
cantly more Responders in the avatrombopag compared to pla-
cebo treatment groups (Alternate Low Baseline Platelet Count 
Cohort: Δ36.8%, �푃 < 0.0001 ; Alternate High Baseline Platelet 
Count Cohort: Δ48.3%, �푃 < 0.0001) (Figure 4(a)).

3(a)). Overall, there was generally a doubling of platelet 
counts observed with avatrombopag from Baseline. More 
patients treated with avatrombopag achieved the secondary 
endpoint, a platelet count ≥50 × 109/L on Procedure Day, 
in the 20 to <30, 30 to <40, and 40 to <50 × 109/L Baseline 
platelet count subgroups compared to placebo (Figure 3(b)). 
Similarly, across all Baseline platelet count subgroups, the 
mean change in platelet count from Baseline to Procedure 
Day was considerably higher in the avatrombopag treatment 

– +
No

e�ect

Overall

Proportion of responders (%)

N Placebo Avatrombopaq
Treatment
di�erencea 95% CIa

35.344.2 53.0435 50/158 (31.6) 210/277 (75.8)

Baseline platelet count:
<40 × 10^9L
> = 40 to <50 × 10^9L

Age group:

Gender:

Race:

Region:

Bleeding risk:

<65 years
> = 65 to <75 years
> = 75 years

Male
Female

White
Black
Asian
Other

North America
Europe
East Asia
Rest of world

Low
Moderate
High

MELD score:
<10
> = 10 to < = 14
>14

Child-turcotte-pugh grade:
A
B
C

Liver disease etiology:
Alcoholic liver disease
Chronic viral hepatitis
Nonalcoholic steatohepatitis
Other

–25 0 25 50 75 100
95% CI of the treatment di�erence (%)

251
184

26/91 (28.6) 107/160 (66.9)
103/117 (88.0)

38.3
52.2

43.4
44.2
54.2 19.0 89.3

54.9
60.0

33.0
30.6

29.8 52.8

44.0
45.3

41.3

33.1
24.5 63.9

53.6

26.5
39.3 65.1

50.1
24/67 (35.8)

327 38/118 (32.2) 158/209 (75.6)
88
20

11/32 (34.4)
1/8 (12.5)

29/100 (29.0)

35/98 (35.7) 124/161 (77.0)

135/185 (73.0)

8/12 (66.7)
44/56 (78.6)

150
285

21/58 (36.2) 75/92 (81.5)

11
259

144
14

89

1/2 (50.0)
10/51 (19.6)

4/6 (66.7)

9/31 (29.0) 47/58 (81.0)

7/8 (87.5)
65/93 (69.9)

9/9 (100.0) 50.0
50.3
20.8

52.0
42.1 26.7 57.4
51.7 37.4 66.0
22.2 –2.4 46.8

33.1 70.9

–23.3 65.0
35.9 64.6
–19.3 100.0

145
139 9/50 (18.0) 62/89 (69.7)

20/54 (37.0) 72/91 (79.1)

62 12/23 (52.2) 29/39 (74.4)

248
70
90

9/29 (31.0)
6/29 (20.7) 43/61 (70.5)

31/41 (75.6)
35/86 (40.7) 136/162 (84.0) 43.3

44.6
49.8

45.1 30.9 59.4
45.1 32.1 58.0
46.3 24.9 67.8

31.1 68.5
23.2
31.4 55.1

65.9

162 21/62 (33.9)
24/73 (32.9)

79/100 (79.0)
99/127 (78.0)

32/47 (68.1)
200

5/23 (21.7)70

44.9 33.0 56.7122/156 (78.2)29/87 (33.3)243
48.7 34.9 62.576/102 (74.5)16/62 (25.8)164
25.0 –15.6 65.612/16 (75.0)4/8 (50.0)24

52.4 30.1 74.732/42 (76.2)5/21 (23.8)63
49.8 38.8 60.8117/149 (78.5)29/101 (28.7)250
37.4 7.0 67.719/26 (73.1)5/14 (35.7)40
21.9 –2.0 45.941/57 (71.9)11/22 (50.0)79

Figure 2: Forest plot of proportion of patients not requiring a platelet transfusion or any rescue procedure, combined Baseline platelet count 
cohorts—pooled data from ADAPT-1 and ADAPT-2 (full analysis set). CI = confidence interval, MELD = model for end-stage liver disease. 
aTreatment difference = proportion of responders for avatrombopag–proportion of responders for placebo; 95% confidence interval is calculated 
based on normal approximation.
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95% CI (23.6, 52.9)
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n = 6 n = 9 n = 23 n = 43 n = 61 n = 106 n = 65 n = 113

∆ 51.6%
95% CI (38.5, 64.7)

P < 0.0001

(a)

0.0 0.0

8.2

30.8

0.0

58.1

79.3

91.2

0.0
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P < 0.0001

∆ 71.1 %
95% CI (60.7, 81.4)

P < 0.0001

∆ 60.4%
95% CI (48.0, 72.8)

P < 0.0001

n = 113n = 65n = 106n = 61n = 43n = 23n = 9

(b)

Figure 3: Continued.
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TEAE of partial portal vein thrombosis, and 2 placebo-treated 
patients had thromboembolic events (acute myocardial 
infarction; disseminated intravascular coagulation/pulmonary 
embolus).

4. Discussion

�e pooled data from the two, identically designed phase 3 
studies of avatrombopag in patients with thrombocytopenia 
and CLD undergoing scheduled procedures, ADAPT-1 and 
ADAPT-2, provide a robust database (�푁 = 435) to further 
assess the safety and efficacy of avatrombopag, and enabled 
the evaluation of additional, important post-hoc, alternate 
efficacy and subgroup analyses to further guide healthcare 
providers. As previously reported [22, 23], patient demograph-
ics and Baseline characteristics were generally well balanced 
across treatment groups in each study.

Primary endpoint analysis of the pooled ADAPT-1 and 
ADAPT-2 data confirmed the superiority of avatrombopag to 
placebo in both Baseline platelet count cohorts, with a higher 
proportion of avatrombopag-treated patients not requiring a 
platelet transfusion or rescue procedure for bleeding. �e 
treatment differences were both clinically meaningful and 
statistically significant (�푃 < 0.0001).

Avatrombopag was also superior to placebo using the 
alternate secondary efficacy endpoint definition, the pro-
portion of patients with platelet counts ≥50 × 109/L on 
Procedure Day and an increase of ≥20 × 109/L from Baseline 
(Low Baseline Platelet Count Cohort: Δ60.9%, �푃 < 0.0001; 
High Baseline Platelet Count Cohort: Δ67.5%, �푃 < 0.0001) 
(Figure 4(b)).

3.6. Safety Analyses.  �e pooled SAS included 430 patients. 
�e overall incidence of TEAEs was comparable between the 
avatrombopag and placebo treatment groups (Low Baseline 
Platelet Count Cohort: avatrombopag-56.0%; placebo-58.2%; 
High Baseline Platelet Count Cohort: avatrombopag-51.3%; 
placebo-50.8%), with most events being mild to moderate 
(Table 2); the most common TEAEs in both treatment groups 
included pyrexia, abdominal pain, nausea, and headache. 
�e incidence of treatment-related TEAEs was lower in the 
combined avatrombopag treatment group (9.5%) compared 
to placebo-treated patients (12.8%). �e incidence of CTCAE 
Grade 3 TEAEs was similar in the avatrombopag (10.9%) 
and placebo (10.3%) treatment groups, as was serious TEAEs 
(avatrombopag-7.3%; placebo-9.0%); the only serious TEAEs 
reported in more than an individual avatrombopag-treated 
patient were gastrointestinal hemorrhage and hyponatremia 
(2 patients each). One avatrombopag-treated patient had a 
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Figure 3: (a) Proportion of patients who did not require a platelet transfusion or rescue for bleeding 7 days post-procedure by individual 
Baseline platelet count subgroup—pooled data from ADAPT-1 and ADAPT-2 (full analysis set). aResponders were defined as patients who did 
not require a platelet transfusion or any rescue procedure for bleeding a�er randomization and up to 7 days following a scheduled procedure. 
Note: �-values are based on Fisher’s exact test. (b) Proportion of patients achieving the target platelet count of ≥50 × 109/L on Procedure Day by 
individual Baseline platelet count subgroup—pooled data from ADAPT-1 and ADAPT-2. aResponders were defined as proportion of patients 
achieving the target platelet count of ≥50 × 109/L on Procedure Day. Note: �-values are based on Fisher’s exact test. (c) Mean change in platelet 
count from Baseline to Procedure Day by individual Baseline platelet count subgroup—pooled data from ADAPT-1 and ADAPT-2. Note:  
�-values are based on Wilcoxon rank-sum test.
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Figure 4:  (a) Alternate Baseline Platelet Count Cohorts—Proportion of patients not requiring a platelet transfusion or rescue procedure 
for bleeding—Pooled data from ADAPT-1 and ADAPT-2 (Full analysis set). aResponders were defined as patients not requiring a platelet 
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CI = confidence interval. (b) Alternate secondary efficacy endpoint analysis—Summary of proportion of patients that achieved platelet count 
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scheduled procedure. CI = confidence interval.
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Efficacy data for another TPO receptor agonist, lusutrom-
bopag, were recently presented using alternate definitions for 
the Baseline platelet count cohorts and secondary efficacy 
endpoint [25]. To enable benchmarking, efficacy analyses were 
conducted with the pooled phase 3 data using these alternate 
definitions. Again, avatrombopag was superior to placebo in 
both the Alternate Low and Alternate High Baseline Platelet 
Count Cohorts, with more Responders in avatrombop-
ag-treated patients (�푃 < 0.0001).

�e integrated analyses of both predefined secondary effi-
cacy endpoints using the pooled phase 3 data were consistent 
with the primary endpoint data, again demonstrating the 
superiority of avatrombopag over placebo in this patient pop-
ulation. �e significantly higher proportion of avatrombop-
ag-treated patients achieving a platelet count of ≥50 × 109/L in 
both Baseline platelet count cohorts (�푃 < 0.0001) is an impor-
tant clinical endpoint that helps guide clinical decision making 
regarding the use of avatrombopag. Similarly, there was a sig-
nificant treatment difference between avatrombopag- and 
placebo-treated patients for the alternate secondary efficacy 
endpoint, i.e., the proportion of patients with a platelet count 
≥50 × 109/L and an increase of ≥20 × 109/L from Baseline 
(�푃 < 0.0001). Further, the integrated analyses also confirmed 
the superiority of avatrombopag to placebo for the second, 
predefined, secondary efficacy endpoint (�푃 < 0.0001), demon-
strating a larger change in platelet count from Baseline, with 
an approximately doubling of Baseline platelet counts in ava-
trombopag-treated patients in both Baseline platelet count 
cohorts.

Avatrombopag was also shown to be well tolerated in the 
integrated safety analyses. �ese safety data support a profile 

Importantly, integrated analyses of the pooled phase 3 data 
enabled a more robust evaluation of efficacy in various prede-
fined, clinically relevant patient subgroups. �e analyses by 
major demographic factors and relevant intrinsic and extrinsic 
factors were generally consistent with the overall results in the 
pooled efficacy analyses of the phase 3 studies. �e proportion 
of Responders in all evaluated subgroups favored avatrom-
bopag, supporting the consistent efficacy of avatrombopag 
across age, gender, race, region, and procedure bleeding risk. 
Similarly, efficacy was consistent across key Baseline disease 
variables, including MELD Score, CTP Grade, and Liver 
Disease Etiology.

Importantly, the integrated analyses confirmed the ration-
ale for defining tailored dosing based on the platelet count at 
Baseline, recognizing that patients with lower platelet counts 
needed a larger increase to reach the target (≥50 × 109/L), and 
therefore required a higher avatrombopag dose (60 mg). 
Further from a safety perspective, tailored dosing minimized 
the number of avatrombopag-treated patients achieving plate-
let counts >200 × 109/L (1.1%); such high platelet counts have 
been associated with an increased risk of PVTs with another 
TPO receptor agonist (eltrombopag) in the same patient pop-
ulation [24]. A further post-hoc analysis of various Baseline 
platelet count subgroups using the pooled study data showed 
a consistently higher proportion Responders in avatrombop-
ag-treated patients with counts 20 to <30, 30 to <40, and 40 
to <50 × 109/L. While a smaller treatment difference was noted 
in the smallest Baseline platelet count subgroup (10 to 
<20 × 109/L; �푛 = 15), it remains to be evaluated whether this 
subgroup would have benefited from a higher dose of 
avatrombopag.

Table 2: Treatment-emergent adverse events—pooled data from ADAPT-1 and ADAPT-2 (safety analysis set).

TEAE = treatment-emergent adverse event; CTCAE = Common Terminology Criteria for Adverse Events. A TEAE is defined as an adverse event that started 
on or a�er the date of first dose of study drug, up to 30 days a�er the last dose of study drug.

Category

Low Baseline Platelet Count 
Cohort (<40 × 109/L)

High Baseline Platelet Count 
Cohort (≥40 to <50 × 109/L)

Combined Baseline Platelet Count 
Cohort (<50 × 109/L)

Placebo (�푛 = 91) Avatrombopag 
60 mg (�푛 = 159) Placebo (�푛 = 65) Avatrombopag 

40 mg (�푛 = 115)
Placebo  

(�푛 = 156)
Avatrombopag 
40 mg (�푛 = 274)

Any TEAE, � (%) 53 (58.2) 89 (56.0) 33 (50.8) 59 (51.3) 86 (55.1) 148 (54.0)
Treatment-related 
TEAEs, � (%) 16 (17.6) 18 (11.3) 4 (6.2) 8 (7.0) 20 (12.8) 26 (9.5)

CTCAE grade 3 TEAEs, 
� (%) 12 (13.2) 13 (8.2) 4 (6.2) 17 (14.8) 16 (10.3) 30 (10.9)

Serious TEAEs, � (%) 12 (13.2) 11 (6.9) 2 (3.1) 9 (7.8) 14 (9.0) 20 (7.3)

TEAEs leading to study 
drug withdrawal, � (%) 0 2 (1.3) 0 0 0 2 (0.7)

Most frequently reported TEAEs (≥5%), � (%)
   Pyrexia (fever) 8 (8.8) 18 (11.3) 6 (9.2) 9 (7.8) 14 (9.0) 27 (9.9)
   Abdominal pain 6 (6.6) 10 (6.3) 4 (6.2) 8 (7.0) 10 (6.4) 18 (6.6)
   Nausea 7 (7.7) 10 (6.3) 4 (6.2) 8 (7.0) 11 (7.1) 18 (6.6)
   Headache 7 (7.7) 7 (4.4) 3 (4.6) 8 (7.0) 10 (6.4) 15 (5.5)
   Abdominal pain upper 5 (5.5) 6 (3.8) 3 (4.6) 2 (1.7) 8 (5.1) 8 (2.9)
   Procedural pain 2 (2.2) 8 (5.0) 0 0 2 (1.3) 8 (2.9)
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safety and efficacy data for avatrombopag from this integrated 
analysis of the pooled phase 3 data support a change in the 
benefit-risk assessment and clinical decision making favoring 
the use of avatrombopag, and have the potential to change the 
standard of care for managing thrombocytopenia in these 
patients with CLD undergoing a scheduled procedure.

Data Availability
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are from previously reported studies, which have been cited.
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