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Abstract
Acquired aplastic anemia is an immune-mediated disease that targets hematopoietic stem cells, which is diagnosed by findings 
of peripheral blood pancytopenia and hypocellular bone marrow. Although the diagnostic definition is simple, differential 
diagnosis from other overlapping hematopoietic disorders such as hypoplastic myelodysplastic syndrome and inherited bone 
marrow failure syndrome is not easy. Immune suppressive therapy and allogeneic hematopoietic stem cell transplantation 
are important treatment approaches for aplastic anemia, and both have advanced in recent years. This issue of Progress in 
Hematology covers four topics related to aplastic anemia: (1) laboratory markers to identify immune pathophysiology and 
their role on differential diagnosis and prognosis, (2) the path to combination therapy with horse anti-thymocyte globulin, 
cyclosporine A, and eltrombopag, (3) more than 60 years of history and recent trends in allogeneic HSCT, and (4) genetic 
testing for differential diagnosis from IBMFS and novel approaches to transplantation for children including fludarabine/
melphalan-based conditioning.

Acquired aplastic anemia is a rare immune disorder target-
ing hematopoietic stem cells [1]. The incidence of aplas-
tic anemia was reported as 2.34 per million inhabitants per 
year in a surveillance study in Barcelona [2]. The rate was 
reported to be slightly higher in Asia, but still low: 3.9 per 
million-year in a Bangkok survey [3], and 8.3 per million-
year in Japanese registry data. Hematologists generally 
encounter considerably fewer patients with aplastic anemia 
than patients with acute leukemia. The diagnosis of aplastic 
anemia is based on findings of peripheral blood pancytope-
nia and hypocellular bone marrow. The definition of aplastic 
anemia is simple, but differential diagnosis from other bone 
marrow failure disorders is challenging. Differentiation from 
hypocellular myelodysplastic syndrome (MDS) in adults and 
inherited bone marrow failure syndrome (IBMFS) in chil-
dren is particularly important in determining the treatment 
strategy.

Clinical and laboratory findings to date suggest that 
acquired aplastic anemia is caused by a decrease in 

hematopoietic stem cells associated with an autoimmune 
etiology [4, 5]. Shinji Nakao reviewed diagnostic markers 
such as glycosylphosphatidylinositol-anchored protein-defi-
cient (GPI[−]) blood cells and HLA class I allele-lacking 
(HLA[−]) leukocytes suggesting immunological attacks on 
hematopoietic stem cells. Detailed information useful for 
clinical decision-making is presented, including GPI(−) 
cell thresholding and its association with chromosomal 
abnormalities. In parallel with the autoimmune hypothesis, 
immune suppressive therapy (IST) has been developed, first 
with anti-thymocyte globulin (ATG) alone [6] and then with 
ATG + cyclosporine A (CsA) [7]. Phillip Scheinberg pro-
vided an overview of the early efforts in IST from about 
50 years ago to the recent advancements, including the addi-
tion of thrombopoietin receptor agonists (TPO-RAs) [8, 9]. 
His review illustrates the current treatment paradigm for 
aplastic anemia.

Around the time the therapeutic effects of ATG were dis-
covered, successful cases of allogeneic bone marrow trans-
plantation (BMT) were reported by Thomas et al. [10], and 
the era of potentially curative transplantation began. Rainer 
Storb gave us the history of allogeneic BMT, covering its 
early challenges up to the first successful case in 1971 and 
subsequent advances in conditioning and GVHD prophy-
laxis [11, 12]. As indicated in his review, more recently, 
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haploidentical HSCT with post-transplant cyclophospha-
mide (PTCY) has produced excellent outcomes in patients 
with treatment-naïve and IST-refractory aplastic anemia [13, 
14].

In Japan, umbilical cord blood transplantation (UCBT) 
has also been explored as an alternative donor transplanta-
tion for aplastic anemia [15–17]. However, it had the prob-
lem of high second transplantation rates due to graft failure 
after UCBT [18]. A recent retrospective comparison between 
haploidentical HSCT with PTCY (PTCY-haplo) and UCBT 
showed similar survival but higher rates of neutrophil and 
platelet engraftment in the PTCY-haplo group [19]. It will 
be important to determine which donor type to prioritize in 
patients without an HLA-matched donor who are IST-refrac-
tory or urgently need transplantation. Nao Yoshida reviewed 
comprehensive workup including next-generation sequenc-
ing for differential diagnosis between acquired aplastic ane-
mia and IBMFS. Advances in transplantation procedures in 
pediatric patients, including fludarabine/melphalan-based 
regimens are also discussed [20], and the role of EPAG in 
children is a point of debate.

In this issue of Progress in Hematology, these reviews by 
four experts will help physicians to successfully diagnose 
and treat pediatric and adult patients with aplastic anemia, 
and will inspire us to make further advances.
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