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Introduction

Severe thrombocytopenia (platelet count <50� 109/L) occurs in
1%–2% of patients with liver cirrhosis and is associated with an
increased risk of bleeding [1]. In this clinical setting, there is no
definite agreement on the platelet cut-off below which bleeding
risk increases. However, in vitro evidence indicates that thrombin
generation is preserved in patients with cirrhosis and platelet
counts of >56� 109/L [2]. Observational studies found that severe
thrombocytopenia may be predictive of post-procedure bleeding
after liver biopsy, dental extractions, percutaneous ablation of
liver tumors, and endoscopic polypectomy [3]. These data have
been used to promote a platelet count of >50� 109/L as a target
for prophylaxis. Guidelines from the European Association for
the Study of Liver (EASL) suggest that correction by platelet trans-
fusion or thrombopoietin receptor agonists may be considered
before high-risk invasive procedures on a case-by-case basis in
patients with severe thrombocytopenia [4].

Platelet transfusion does have some limitations such as
short lifespan (median, 72 hours), limited availability, and high
costs [5]. The possibility of related adverse events, such as
transfusion reactions (1/100), infections, volume overload, and
transfusion-related acute lung injury, must be taken into
account too [6]. Moreover, after repeated administration of

platelets, refractoriness due to human leukocyte antigen
alloimmunization may occur [7].

In 2018, avatrombopag, a second-generation, orally bioavail-
able, small-molecule thrombopoietin receptor agonist, received
its first approval for use in the USA in the treatment of thrombo-
cytopenia in adult patients with chronic liver disease who were
scheduled to undergo an invasive procedure [8]. In the ADAPT-1
and ADAPT-2 trials, avatrombopag was tolerated well and
demonstrated to be effective in reducing the need for platelet
transfusion in 88% of patients with baseline platelet count
of 40� 109 to 50� 109/L (compared with 33%–38% in the placebo
group) and in 66%–69% of those patients with basal platelet count
of <40� 109/L (compared with 23%–35% in the placebo group) [9].

According to the approved treatment schedule, avatrombo-
pag is administered orally for 5 days, followed by a time window
of 4 days (Days 10–13 from the beginning of treatment) during
which the elective invasive procedure can be performed. In
some cases, the duration of response to avatrombopag is longer,
which allows multiple elective procedures to be performed after
a single treatment course. In this report, we described a case of
a cirrhotic patient with severe thrombocytopenia who under-
went two elective invasive procedures after a single course of
avatrombopag.
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Case report

A 70-year-old man with a history of liver cirrhosis related to
hepatitis C virus infection was referred to our liver unit. He had
been treated with direct-acting antivirals with sustained viro-
logical response 5 years before this visiting. He showed compen-
sated liver cirrhosis, Child–Pugh A6 stage, Model for End-Stage
Liver Disease score 7. His platelet count was 33� 109/L. A com-
puted tomography scan showed a single 2.2-cm nodule of hepa-
tocellular carcinoma in the third hepatic segment (Figure 1A).
The portal vein was patent and of increased caliber (18 mm in
diameter). He presented also with large esophageal varices with
red wale marks at endoscopy (Figure 1B). The case was dis-
cussed by our tumor board; the hypothesis of hepatic resection
was excluded due to the extent of portal hypertension, while a
percutaneous ablation was not considered safe in view of the
subcapsular location of the nodule. The preferred option was
transarterial embolization after prophylactic ligation of esopha-
geal varices. The patient was then considered for thrombopoie-
tin agonist treatment. His co-morbidities included type-2
diabetes mellitus, benign prostatic hyperplasia, and chronic ob-
structive pulmonary disease. His drug therapy included empa-
gliflozin/metformin, carvedilol, tamsulosin, and esomeprazole.

In April 2022, the patient started the treatment of avatrom-
bopag 60 mg daily for 5 days, with good tolerance and without
adverse effects. At the beginning of treatment, his platelet count
was 35� 109/L; this rose to a peak of 102� 109/L on Day 12 from
the beginning of treatment (Figure 1C). He underwent endo-
scopic band ligation on Day 13. On Day 17, his platelet count
was still 63� 109/L and he underwent transarterial embolization
of hepatocellular carcinoma. No platelet transfusions were re-
quired before or after the procedures and no thrombotic or
hemorrhagic complications occurred. Duplex ultrasound per-
formed on Day 18 and computed tomography scan performed
on Day 45 excluded portal vein thrombosis.

Discussion

The salient points from this case report include the marked in-
crease in platelet count, the duration of this increase, and the
ability to plan two invasive procedures after a single course of
avatrombopag treatment. In our patient, the effect on platelet
count was particularly pronounced (up to three times baseline val-
ues) and allowed to exceed the procedural window (Days 10–13)
tested in pivotal trials [9]. In our case, the platelet count remained
>50� 109/L up to 19 days after the beginning of avatrombopag
treatment.

Cirrhotic patients, especially liver transplant candidates,
may require multiple invasive procedures. Decisions on timing

for multiple treatments in the same patient require careful eval-
uation of the clinical priorities and potential residual effects. In
2019, Saab et al. [10] investigated in four patients the efficacy
and safety of avatrombopag in increasing platelet count with
recurrent courses, showing no evidence of tachyphylaxis with
the second administration of the treatment or reduction in its
efficacy. However, as demonstrated in our case, avatrombopag
can achieve an increase in platelet count sufficient to allow the
patient to undergo more than one elective procedure within the
same cycle of therapy. Saab et al. [10] reported a patient who
underwent two elective procedures (endoscopic argon plasma
coagulation and dental extraction) after a single treatment
course. Almalki et al. [11] described the off-label use of avatrom-
bopag in a patient candidate for combined coronary artery by-
pass grafting and liver transplantation who had a platelet count
of 18� 109/L at the beginning of avatrombopag treatment and
63� 109/L on the day of surgery.

While there is general agreement about defining an invasive
procedure as “high-risk” when its estimated bleeding risk is
>1.5%, there is ongoing debate on which procedures should fall
into the “high-risk” or “low-risk” categories [4, 12]. Taking the
two procedures performed in our patient as an example, endo-
scopic band ligation is considered at high risk in the EASL guide-
lines but low risk in the American Association for the Study of
Liver (AASLD) guidelines; conversely, transarterial embolization
is considered at high risk in the AASLD guidelines, while it is
not mentioned in the EASL guidelines because of lack of data.
Further studies are needed to more accurately stratify the risk
of bleeding for the various invasive procedures in the cirrhotic
patient, but it is difficult in the clinical setting to obtain an
untreated control arm.

In conclusion, this case report supports the safety and effec-
tiveness of the use of avatrombopag in patients with cirrhosis and
severe thrombocytopenia who undergo a second invasive elective
procedure after a single course of avatrombopag treatment.
However, further evidence will be needed to confirm this finding.
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Figure 1. A cirrhotic patient with severe thrombocytopenia who underwent two elective invasive procedures after a single course of avatrombopag. (A) Hepatocellular

carcinoma in the III hepatic segment (computed tomography scan, arterial phase). (B) Large esophageal varices with red wale markings (upper endoscopy). (C) Platelet

count during avatrombopag treatment.
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