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TO THE EDITOR

Aplastic anemia (AA) is a kind of  bone 
marrow failure syndrome. Hematopoietic 
stem cell transplantation (HSCT) and 
immunosuppress ive therapy (IST) 
significantly improve symptoms and 
prolong life of  AA.[1] However, about one 
third of  AA patients are still refractory. 
Studies have shown that thrombopoietin 
receptor agonist (TPO-RA) eltrombopag 
was effective in the treatment of  newly 
diagnosed and refractory AA.[2-4] Due to the 
potential hepatotoxicity of  eltrombopag, 
it is still uncertain whether AA patients 
with liver disease can be treated with 
eltrombopag.

Avatrombopag, an oral TPO-RA, has 
been approved to treat chronic liver 
disease (CLD) related thrombocytopenia. 
Avatrombopag has achieved good results 
in the patients with thrombocytopenia 
caused by CLD[5] and liver cirrhosis[6], with 
increased platelet levels, reduced bleeding 
events and platelet transfusion, without 
hepatotoxicity.

In this study, we used avatrombopag to treat 
AA patients with liver disease. Fourteen 
patients were enrolled between January 2021 
and April 2022. Acquired severe AA (SAA) 
was diagnosed by the criteria[7]. All patients 
had liver disease. All patients were treated 
with IST combined with avatrombopag 
(Doptelet, Kawashima Plant, Eisai Co., Ltd. 
Japan). The initial dose of  avatrombopag 

was 40 mg/d, and it was added to 60 mg/d 
after 2 weeks (the dose of  avatrombopag 
was 20 mg/d in four children). Rabbit anti-
human Thymocyte Immunoglobulin (ATG, 
Thymoglobuline, Sanofi, France) were 
administered intravenously with a dose of  
3.0–3.5 mg/kg per day for 5 days. The initial 
dose of  cyclosporine (Neocyspin, Huadong, 
China) was 3–5 mg/kg per day, and then the 
dose was adjusted according to the blood 
concentration to maintain the blood 
concentration between 150–250 ng/mL. 
This clinical trial was approved by the 
Ethics Committee of  General Hospital 
of  Tianjin Medical University (No. 
IRB2021-YX-045-01) and was registered 
on Chinese Clinical Trial Registry (No. 
ChiCTR2100050045). Informed written 
consents were obtained from all patients 
or their guardians according to the Helsinki 
Declaration. 

Fourteen SAA patients with liver disease 
were included in this study, including 7 
males and 7 females, with a median age 
of  35 (range 7–71) years. Eight cases 
were very SAA(VSAA), 5 cases of  SAA 
and 1 case of  SAA-PNH syndrome. All 
patients were red blood cell and platelet 
transfusion dependent. All patients had 
normal chromosome karyotype. One 
patient detected TET2 mutation, one 
patient detected DNMT3a mutation, and 
the others did not detect myeloid tumor 
related mutations. The median time from 
diagnosis to this study was 3 (range 1–60) 
months. The baseline blood cell levels of  the 
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patients were as follows, hemoglobin 57 (range 50–74) g/L, 
absolute neutrophil count 0.28 (range 0–3.24) × 109/L, 
platelet count 4 (range 1–19) × 109/L, absolute reticulocyte 
count 6.9 (range 0.4–29.8) × 109/L (Table 1).

All patients had abnormal liver function, including 14 cases 
with increased alanine transaminase (range 54–1801 U/L), 
13 cases with increased aspartate transaminase (range 
19–1183 U/L) and 6 cases with increased total bilirubin 
(range 8.3–226.3 μmol/L). Five patients were diagnosed 
as hepatitis associated AA (HAAA). Concomitant liver 
diseases included 2 cases of  liver cirrhosis, one case of  
hepatitis C virus, one case of  hepatitis B virus.

The median follow-up time was 6 (range 3–12) months. 
Four patients achieved complete remission (CR), 4 patients 
achieved partial remission (PR), and 6 patients were no 
remission (NR). The total response rate was 57.1% (8/14). 
The time of  obtaining CR in 4 patients was 1, 2.5, 4 and 9 
months, respectively (Table 2).

The patients were divided into the younger group (< 50 
years old, 8 cases) and the older group (> 50 years old, 6 
cases). All the response patients were in the younger group, 
and the response rate was 100% (8/8). All elderly patients 
were no response (0/6). 

All patients were treated with liver protecting drugs, 
including magnesium isoglycyrrhizinate, ademetionine 
and ursodeoxycholic acid. Except one patient died due to 
disease progression and multiple organ failure, the liver 
functions of  the others recovered to normal level.

During the follow-up period, two patients died, including 
one patient who died of  systemic multiple organ failure 
caused by lung infection and sepsis, and one patient who 
died of  sudden acute heart event. The total survival rate 
of  the patients at 12 months was 85.7% (Figure 1). No 
patients stopped treatment because of  the toxicity of  
avatrombopag.

All patients were tested for chromosome and gene 
mutations 3 months after treatment, and no chromosomal 
abnormalities and progression of  myeloid tumor gene 
mutations were found.

HAAA is bone marrow failure syndrome after acute 
hepatitis. Hepatocyte injury is usually considered as a poor 
prognosis.[8] In western countries, about 5% of  cases of  AA 
are related to hepatitis,[9] but in East Asia, the proportion is 
as high as 10%. China is one of  the most prevalent areas of  
hepatitis B and has the highest incidence rate of  hepatitis 
related AA, accounting for 23.9% of  AA.[10] Our previous 
studies have shown that HAAA have higher early infection 

rate and infection related mortality in the first 2 years after 
diagnosis, and lower 2-year survival rate. Without HSCT 
or ATG, almost all patients die within 2 years.[10]

With the progress of  HSCT and ATG, the survival of  
HAAA has improved, especially in young patients. A 
Japanese study shows that children with HAAA have better 
response. Forty-four children with HAAA were treated 
with ATG and cyclosporin. Fourteen patients (31.8%) 

Table 1: The characteristics of the patients (n = 14) 

Male/Female, n 7/7

Age, median (range) , years 35.5 (7-71)

Complete blood count at diagnosis, median 
(range)

    Absolute neutrophil count, ×109/L 0.28 (0-3.24)

    Hemoglobin, g/L 57 (50-74)

    Platelet count, ×109/L 6 (1-19)

    Reticulocyte count, ×109/L 6.95 (0.4-29.8)

AA subtype, n

    VSAA 8

    SAA 5

    SAA-PNH 1

Transfusion 

    RBC transfusion dependent 14

    platelet transfusion dependent 14

Chromosome karyotype

    Normal karyotype 14

MDS-FISH*, n

    normal 14

MDS-related gene mutation#, n

    No mutation 12

    TET2 1

    DNMT3A 1

Hepatic conditions

    Hepatitis associated aplastic anemia 5

    Alanine transaminase (U/L) 14

    Aspartate Transaminase (U/L) 13

    Total bilirubin (μmol/L) 6

    Hepatic cirrhosis 2

    HBcAb-IgG positive 1

    Hepatitis B virus positive 1

    Time from diagnosis to therapy (months) 3 (1-60) 

*MDS-FISH (myelodysplastic syndrome-fluorescence in situ hybridization) 
includes del(5q33), del(5q31), -5, -7, del(7q31), 20q-, +8, -Y and 17p13.1; 
#MDS-related gene mutation includes ASXL1, BCOR, BCORL1, CBL, CEBPA, 
CALR, CSF3R, DNMT3A, ETV6, EZH2, GATA2, IDH1, IDH2, JAK2, KIT, 
KRAS, MLL, MPL, NPM1, NRAS, PIGA, PHF6, RUNX1, SETBP1, SF3B1, 
SH2B3, SRSF2, TET2, TP53, U2AF1, ZRSR2, NF1, STAG2, STAT3, PPM1D. 
AA: aplastic anemia; SAA: severe AA; VSAA: very SAA; PNH: paroxysmal 
nocturnal hemoglobinuria.
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achieved CR and 17 patients (38.6%) achieved PR. After 
6 months, the total response rate was 70.4%. Seven non 
responders received HSCT from HLA matched unrelated 
donors, and 6 of  the 7 survived. The 10-year overall survival 
rate was 88.3%.[11]

Ma et al.[12] retrospectively analyzed 15 young HAAA 
patients (3–36 years old) who received haploid HSCT. 
The three-year overall survival rate (OS) was 100%, and 
the liver event free survival rate was 80.0%. The results 
showed that haploid HSCT was a feasible HAAA treatment 
when no HLA matched donor was available, and the risk 
of  transplant related mortality and complications was low.

At present, the TPO-RAs on the market mainly include 
eltrombopag, romiplostim, avatrombopag, lusutrombopag 
and hetrombopag. Eltrombopag, romiplostim and 
hetrombopag alone or in combination with ATG and 
cyclosporine have shown good efficacy in the treatment 
of  primary and refractory AA, which can improve the 
response rate, shorten the response time, and promote 
bone marrow hematopoiesis.[2-4]

Patients with long-term use of  eltrombopag can have 
abnormal liver function, including elevated alanine 
aminotransferase, aspartate aminotransferase, and blood 
bilirubin, which is especially obvious in AA.[3,4] AA patients 
had significantly higher TPO-RAs dose and longer time. 
In addition, they also used cyclosporine and other drugs 
that affect liver function.

The results of  our small sample study showed that the 
CR was 28.6%, the PR was 28.6%, and the response 

rate was 57.1% in the treatment of  AA with abnormal 
liver function by avatrombopag combined with IST. 
Especially young patients have achieved better response. 
However, the effect of  elderly patients was poor, of  which 
2 patients died during treatment. Previous studies have 
confirmed that age is an independent prognostic factor 
for the treatment of  AA. The response of  young patients 
with AA is better than that of  elderly patients with AA, 
whether with IST or HSCT treatment.[1] Elderly patients 
have more complications. After IST treatment, the immune 
deficiency period is longer, which is easy to be complicated 
with serious infection and bleeding, affecting the recovery 
of  the disease, and even leading to the death of  patients.

In conclusion, avatrombopag combined with IST is 
effective in the treatment of  AA with abnormal liver 
function, especially in young patients, without obvious 
hepatotoxicity.
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Figure 1: The survival curve of the patients (n = 14).

Table 2: The therapeutic regimes and efficacy

Therapeutic regimes Number

ATG + cyclosporine + avatrombopag 14

TPO-RA used previously 

    Eltrombapag 6

    No 8

efficacy

    Complete response (CR) 4

    Partial response (PR) 4

    No response (NR) 6

    RBC transfusion independent 9

    Platelet transfusion independent 8

Survival    

    Alive 12

    Death 2

ATG: antithymocyte globulin; TPO-RA: Thrombopoietin receptor agonist
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