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Introduction

In chronic liver disease thrombocytopenia generally defines 
the presence of cirrhosis and is mostly due to splenic 
sequestration (1). Thrombocytopenia is defined as a platelet 
count below 150.0×109/L and severity of thrombocytopenia 
can be further subdivided as mild, moderate and severe if 
the platelet count is between 100.0×109/L to 150.0×109/L,  
50.0×109/L to 95.0×109/L and <50.0×109/L, respectively (2).  
Because thrombocytopenia can predict the likelihood of 

bleeding, several guidelines recommend increasing the 
platelet count prior to invasive procedures in patients with 
cirrhosis and severe thrombocytopenia (3-8). 

Management strategies for correcting thrombocytopenia 
in patients with cirrhosis generally include platelet transfusion 
and pharmacological treatment using thrombopoietin 
receptor agonists (9,10). Platelet transfusion has been 
established as the gold standard in the management of 
thrombocytopenia (11). Despite advances in reducing risk of 
adverse events such as improvement in collection and storage 
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techniques platelet transfusion is not without complications 
such as infection, alloimmunization, febrile illness, and non-
hemolytic reactions (11,12). Furthermore, in advanced 
liver disease newly produced platelets, as a result of portal 
hypertension leading to splenomegaly, are sequestered in the 
spleen potentially leading to suboptimal response to platelet 
transfusion (13).

Avatrombopag is an oral thrombopoietin receptor 
agonist which regulates megakaryocyte proliferation 
and differentiation into platelets thus increasing platelet 
count (14). It has been demonstrated that after starting 
avatrombopag platelet counts start to increase by day 4, 
peak between days 10–13, and return to baseline at day 35 
post-initiation. (15). Avatrombopag has been shown to be 
an effective treatment of thrombocytopenia (16,17). Two 
international randomized, placebo-controlled, phase 3 trials 
(ADAPT-1 and ADAPT-2) found that amongst patients 
with chronic liver disease and thrombocytopenia undergoing 
procedures, avatrombopag was superior to placebo in raising 
platelet count and reducing the need for platelet transfusion 
or need for rescue procedure for bleeding up to 7 days after 
a scheduled procedure (15). In addition, a recent systematic 
review and meta-analysis concluded that avatrombopag 
was an effective treatment for thrombocytopenia (18). 
Avatrombopag is well tolerated with most common adverse 
events described in clinical trials being abdominal pain, 
dyspepsia, nausea, pyrexia, dizziness, and headache. In 2018, 
the Food and Drug Administration approved avatrombopag 
for the treatment of thrombocytopenia amongst chronic 
liver disease patients with thrombocytopenia scheduled to 
undergo a procedure (19).

Randomized controlled trials (RCTs) are the gold 
standard study design to assess the safety and efficacy of 
drugs (20). In RCTs a variety of inclusion and exclusion 
criteria are used to select a well-defined cohort that are 
likely to benefit from a particular treatment. As a result, 
studies assessing real-world data (RWD) may benefit from 
greater generalizability and external validity compared 
to RCTs (21). Efficacy of therapeutic intervention may 
not be absolute and may not have favorable outcomes in 
real-life conditions thus creating a gap between efficacy 
and effectiveness of treatment (22,23). Therefore, we 
sought to assess our real-world experience of the utility of 
avatrombopag as a treatment option for thrombocytopenia 
amongst patients with cirrhosis scheduled to undergo an 
invasive procedure. We present the following article in 
accordance with the STROBE reporting checklist (available 
at http://dx.doi.org/10.21037/dmr-21-10).

Methods

We identified all patients who received avatrombopag dosing 
between July 2018 and December 2020 at the University 
of California Los Angeles Pfleger Liver Institute in Los 
Angeles, California. Patients were prescribed avatrombopag 
according to recommended dosing (19). Procedures 
were performed between 9 and 13 days after starting 
avatrombopag, and the dose of avatrombopag was dependent 
on baseline platelet count. Patients with a baseline platelet 
count of <40.0×109/L (low baseline) were prescribed 
avatrombopag 60 mg by mouth daily for 5 days, and those 
patient with platelet counts >40.0×109/L (high baseline) were 
prescribed avatrombopag 40 mg daily for 5 days.

This study was approved by the institutional review 
board of University of California at Los Angeles (UCLA). 
Inclusion criteria were: (I) patients with cirrhosis undergoing 
an invasive procedure and prescribed avatrombopag; (II) 
baseline platelet count <50.0×109/L within 5 months of 
the procedure avatrombopag; (III) and record of platelet 
transfusion and/or rescue therapy recorded for at least 7 days  
after the procedure. In the case a patient was prescribed 
multiple courses of avatrombopag, only the first episode was 
recorded. Patients were excluded if they were prescribed but 
did not take avatrombopag, or if there was any question as to 
if they took the drug. 

Our cohort was subdivided into two subgroups: patients 
who had peri-procedure platelet count defined as platelet 
count collected within 72 hours of procedure, and patients 
who had imaging done post procedure. 

Data was obtained through the electronic medical 
record and included gender, age, body mass index (BMI), 
race/ethnicity, pertinent co-morbidities, laboratory results 
and treatment details. Records were reviewed for adverse 
effects and need for rescue therapy. Patients were observed 
and monitored for complications 2–3 hours after invasive 
procedure. The presence of portal vein thrombosis was 
determined by the presence of thrombus in the portal 
vein by either abdominal ultrasound, MRI or computed 
tomography (CT).

Data collection and statistical analysis

Study data were collected and managed using the Research 
Electronic Data Capture (REDCap) application hosted 
at UCLA. Changes in platelet count were calculated. 
Descriptive statistics were reported using mean and 
standard deviation (SD) or percentage where appropriate. 
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Our primary outcome assessed efficacy as defined as 
the proportion of patients who did not require a platelet 
transfusion or rescue procedure for bleeding up to 7 days 
after a procedure. Secondary end points assessed adverse 
events as defined as the proportion of patients with 
adverse events and proportion of patients who developed 
portal vein thrombosis after receiving avatrombopag. 
Sensitivity analysis was performed on platelet response to 
avatrombopag.

Ethical statement

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by institutional ethics board (No. 20-002122). 
Informed consent was not taken from the patients because 
it was performed retrospectively.

Results

All patients who made the inclusion criteria were included 
in our study and in our study period we assessed 29 patients 
with cirrhosis and severe thrombocytopenia who were 
prescribed avatrombopag before an invasive procedure 
(Table 1). The mean age was 62 years of age, and most 
patients were male (59%). The most common indication 
for avatrombopag was esophagogastroduodenoscopy 
(EGD) with planned esophageal band ligation (86%). 
The most common etiologies of cirrhosis were hepatitis C 
virus infection (HCV), non-alcoholic steatohepatitis, and 
alcohol-related liver disease. All patients with HCV had 
been cured with direct acting agents prior to initiation of 
avatrombopag. 

Mean liver associated tests are shown in Table 1. The 
overall mean (SD) baseline platelet count in the entire 
study cohort was 38.9×109/L (8.5×109/L). Sixteen patients 
had baseline platelet counts below 40.0×109/L and were 
prescribed 60 mg avatrombopag for 5 days, while 13 patients 
had had baseline platelet counts above 40.0×109/L and were 
prescribed 40 mg avatrombopag for 5 days. The overall mean 
(SD) time for baseline platelet count to procedure date was 
78.3 (61.4) days. 

Of the 29 patients, 20 had peri-procedure platelet 
counts defined as collected within 72 hours of the 
invasive procedures. The platelet count increased 2-fold 
avatrombopag in the 20 patients; the mean (SD) baseline 
platelet count was 37.4×109/L (8.0×109/L) and the peri-
procedure platelet count was 76.9×109/L (34.0×109/L). 

Specifically, the mean platelet count increased 2.2 folds in 
the low baseline platelet group, and 1.8 folds in the high 
baseline platelet group. Specifically, the mean platelet count 
increased from 32.0×109/L (3.0×109/L) to 71.0×109/L in the 
low baseline platelet group, and 47.0×109/L (4.8×109/L) to 

Table 1 Demographic and etiology (n=29)

Variable Value

Age, mean (SD) 62 (11.0)

Gender, n [%]

Male 17 [59]

Female 12 [41]

Procedure, n [%]

Esophagogastroduodenoscopy 25 [86]

Transarterial chemoembolization 2 [7]

Microwave ablation 1 [3]

Dental extraction 1 [3]

Etiology of liver disease, n [%]

Hepatitis C virus 8 [28]

Nonalcoholic steatohepatitis 8 [28]

Alcoholic liver disease 6 [21]

Hepatitis B virus 3 [10]

Autoimmune hepatitis 2 [7]

Primary sclerosing cholangitis 1 [3]

Primary biliary cholangitis 1 [3]

Platelet count

Baseline, mean (SD) 38.9×103/μL (8.5)

Platelet <40.0×103/μL 16 patients

Platelet >40.0×103/μL 13 patients 

Days from lab value to procedure,  
mean (SD)

78.3 (61.4)

Lab value, mean (SD)

Aspartate aminotransferase (U/L) 41.5 (15.9) 

Alanine aminotransferase (U/L) 28.2 (10.8) 

Total bilirubin (mg/dL) 1.7 (0.7)

Alkaline phosphatase (U/L) 114.8 (46.2)

Creatinine (mg/dL) 1.0 (0.8) 

International normalized ratio 1.4 (0.2)

SD, standard deviation.
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87.6×109/L (30.9×109/L) in the high baseline platelet group. 
There were no reports of adverse reactions to any of 

the 29 study patients. Twenty-four study patients had 
abdominal imaging after being prescribed avatrombopag, 
of which ten of these patients had evidence of portal vein 
thrombosis. However, all ten had documented portal vein 
thrombosis also prior to being prescribed avatrombopag. 
The mean (SD) time from imaging to invasive procedure 
was 146.2 (104.9) days, and from invasive procedure to 
follow up abdominal imaging mean of 116.8 (160.8) days.

Discussion

Thrombocytopenia is a common hematological complication 
of cirrhosis and its presence in patients with liver disease is 
a useful noninvasive indicator of the development fibrosis 
and portal hypertension (24,25). Due to the nature of 
the disease, patients with chronic liver disease undergo 
numerous diagnostic and therapeutic procedures, which 
may be limited in the setting of severe thrombocytopenia. 
Although guidelines vary in their recommendations for 
minimal platelet level prior to performing a procedure, 
many providers use platelet count of 50.0×109/L as a 
threshold to perform an invasive procedure (3-6). Platelet 
transfusion has been the gold standard for the treatment of 
thrombocytopenia but it is associated with complications 
such as transfusion reactions, infections, and refractory 
thrombocytopenia (11,26). Recently, thrombopoietin 
agonists such as avatrombopag have emerged as an 
alternative method to raise platelet count.

Avatrombopag is approved by the FDA for two 
indications: (I) to treat thrombocytopenia in patients 
with chronic  l iver  d isease  who are  scheduled to 
undergo an invasive elective procedure and (II) to treat 
thrombocytopenia in adult patients with chronic immune 
thrombocytopenia who have had an insufficient response to 
a previous treatment (15,17,19). However, avatrombopag 
is not FDA approved for the treatment of chemotherapy-
induced thrombocytopenia because the results of a 
recent phase 3 trial demonstrated a lack of efficacy with 
avatrombopag (27).

The results of our study are similar to that seen in two 
randomized, double-blind, placebo-controlled phase 3 
trials, ADAPT-1 (n=231) and ADAPT-2 (n=204) (15). In 
those two studies, the mean platelet count nearly doubled 
with avatrombopag. In ADAPT-1, the mean platelet count 
increased from 44.0×109/L to 81.0×109/L and 31.0×109/L  

to 63.0×109/L in the high and low baseline platelet groups, 
respectively. Similarly, in the ADAPT-2, the mean platelet 
count increased from 31.0×109/L to 63.0×109/L and 
33.0×109/L to 64.0×109/L in the high and low baseline 
platelet groups, respectively. In our study, the platelets 
in patients in the high baseline platelet increased 1.8 
folds from 47.1×109/L to 87.6×109/L. Similarly, the mean 
platelets in patients in the low baseline platelet increased 2.2 
folds from 32.6×109/L to 71.2×109/L.

As with all thrombopoietin agonists, there is a potential 
risk of thromboembolism that must be monitored (19). In 
ADAPT-1 and ADAPT-2, adverse effects including portal 
vein thrombosis were uncommon (15). Similarly, we found 
avatrombopag to be safe and tolerable in patients with 
cirrhosis and thrombocytopenia who underwent invasive 
procedures. There were no reports of any adverse events 
including constitutional symptoms, and no patient required 
rescue therapy. 

There are several important limitations to our study. 
This was an observational retrospective study with 
limitations inherent to this type of study design for 
evaluating therapeutic effects. Our study design highlights 
the generalizability of the results. The results of our 
study further support an update in the management 
of thrombocytopenia in patients undergoing invasive 
procedures Another limitation was the small sample size, 
nevertheless to date this is the only real-life experience 
studies published on avatrombopag. In addition, large 
number of patients excluded from the analysis largely 
because the procedure was cancelled or missing peri-
procedure data (Figure 1). This observation highlights 
pragmatic challenges with procedures being rescheduled or 
cancelled in clinical practice. This is particularly true during 
the COVID-19 pandemic where there may be concerns 
of infection and the extra step of Covid testing prior to 
procedure is required. In regards to missing peri-procedure 
data, the most common reason was that the laboratory 
test was not ordered. Given our initial experience, we felt 
comfortable not waiting for repeat platelet count prior to 
performing invasive procedure. Although we are able to 
determine the date that the patient was prescribed the study 
drug, another limitation is that we are unable to confirm 
exact dates when the patient took avatrombopag. We were 
also unable to determine if the study subjects took the full 
prescribed course of the avatrombopag. Nevertheless, these 
are barriers that exist in common day real world practices. 
To mitigate these factors a dedicated staff is needed to 
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coordinate care with patient, pharmacy, and procedure 
scheduling. 

It is important to note that lusutrombopag is another 
thrombopoietin receptor agonist approved by the FDA 
to treat pre-procedure thrombocytopenia in patients with 
chronic liver disease scheduled to undergo a procedure (28). 
We are unable to comment on advantage of avatrombopag 
as there are no head-to-head studies comparing the two 
drugs. The respective trials differed in their base population 
and dosing regimen.

Avatrombopag is a safe, tolerable, and effective 
alternative to platelet transfusion in patients with 
thrombocytopenia and chronic liver disease who are 
scheduled to undergo a procedure. The results of our real-
world study are consistent with two randomized controlled 
double blinded trials ADAPT-1 and ADAPT-2 which 
compared avatrombopag to placebo. Our RWD shows a 
favorable benefit-risk profile of avatrombopag, and provides 
an effective alternative to the status quo platelet transfusion 
for the treatment of thrombocytopenia in patients with 
chronic liver disease scheduled to undergo a procedure.
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Figure 1 Platelet counts in 20 study patients who had baseline and peri-procedure platelet count measured. Low baseline platelet group 
defined as platelet count below 40.0×109/L and high baseline platelet group as count above 40.0×109/L.
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