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Background and Objectives. Although acquired
aplastic anemia (AA) is usually a chronic disorder,
a small proportion of patients with aplastic anemia
has been reported to recover spontaneously without
specific therapy such as allogeneic bone marrow
transplantation or immunosuppressive treatment.
We attempted to determine the rate of spontaneous
remission in patients with AA.

Design and Methods. We reviewed the medical
records of adult patients (n=136) who were diag-
nosed as having aplastic anemia at the Asan Med-
ical Center from 1990 to 2000. The hematologic
criteria of spontaneous remission were defined
according to the proposed remission criteria of the
SAA Working Party of the EBMT.

Results. Eighteen (13%) of 136 patients satisfied
the criteria for spontaneous remission at a median
of 14 days (range, 4-332) from the diagnosis of
aplastic anemia.  In fifteen (83%) of 18 patients,
spontaneous remission occurred within 50 days.
Spontaneous remission was complete in fourteen
patients (78%).  Only two patients relapsed at 208
and 1,857 days after spontaneous remission. 
Multivariate logistic regression analysis showed that
the presence of infection at diagnosis (p = 0.017),
a drug as an etiology of aplastic anemia (p =
0.028), and serum albumin level less than 3.4 g/dL
(p = 0.005) were independent predictive factors for
spontaneous remission. 

Interpretation and Conclusions. Our study con-
firmed that a minority of patients with AA recovered
spontaneously.  Spontaneous remission was rapid
and complete in most patients, and relapses were
rarely observed.  In most cases with spontaneous
remission, aplastic anemia might associated with
external factors such as a drug or infection. 
©2001, Ferrata Storti Foundation
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Aplastic anemia is a pathophysiologically het-
erogeneous, albeit phenotypically similar
disease. This diagnosis includes a number of

entities, which differ in behavior and prognosis.
The fundamental defects may be congenital or
acquired. Acquired aplastic anemia is usually a
chronic disorder, whether it is idiopathic, or relat-
ed to external factors such as hepatitis virus or
exposure to a variety of non-cytotoxic drugs.1-3

Virus- or drug-induced disorders selectively or
preferentially involving a single cell lineage such
as agranulocytosis, thrombocytopenia, or pure red
cell aplasia are usually self-limited, and improve
spontaneously after the causative agent is elimi-
nated.4,5 A small proportion of patients with aplas-
tic anemia has also been reported to recover spon-
taneously.1,2

In this retrospective analysis, we attempted to
determine the rate of spontaneous remissions in
patients with aplastic anemia. The factors that can
predict spontaneous remission of aplastic anemia
were determined by multivariate analysis.

Design and Methods

Patients
All adult patients who were diagnosed as 

having acquired aplastic anemia at the Asan Med-
ical Center, Seoul, Korea from January 1990 to
March 2000 were included in the study. We retro-
spectively reviewed the medical records and col-
lected the clinical, hematologic and other labora-
tory data.

Diagnosis of aplastic anemia 
The diagnosis of acquired aplastic anemia was

established according to published criteria.6 At
least two of the following three criteria had to be
present: (a) hemoglobin ≤ 10 g/dL or hematocrit
≤ 30%, (b) platelets ≤ 50 × 103/µL, and (c) leuko-
cytes ≤ 3,500/µL or neutrophils ≤ 1,500/µL. To con-
firm the diagnosis, there had to be an adequate
bone marrow biopsy specimen showing the fol-



lowing: (a) a decrease in cellularity with the
absence or depletion of all hematopoietic cells or
normal cellularity due to focal erythroid hyperpla-
sia with depletion of granulopoietic cells and
megakaryocytes, and (b) the absence of significant
fibrosis or neoplastic infiltration. Cases with pan-
cytopenia due to cytostatic drugs or irradiation
were excluded. 

Patients were considered to have severe aplastic
anemia if they had at least two of the following
three peripheral blood values: (a) neutrophils
< 500/µL, (b) platelets < 20×103/µL, and (c) retic-
ulocytes < 1% (corrected for hematocrit). In addi-
tion, the marrow had to be either markedly hypo-
plastic (< 25% of normal cellularity) or moderate-
ly hypoplastic (25-50% of normal cellularity with
< 30% of remaining cells being hematopoietic) as
estimated from biopsies.7 It was considered that
the patient had very severe aplastic anemia if he or
she met the criteria for severe disease and the neu-
trophil count was below 200/µL.8

Definition of spontaneous remission
Spontaneous remission was defined as hemato-

logic recovery without specific therapy such as
allogeneic bone marrow transplantation or any
kind of immunosuppressive treatment including
anti-thymocyte (or lymphocyte) globulin, cyclo-

sporine, cyclophosphamide or corticosteroids.
Hematologic recovery was defined according to the
proposed remission criteria of the SAA Working
Party of the EBMT: (a) the absence of the need for
transfusions and (b) criteria of SAA not met in case
of SAA, or improvement of at least one cell line
(hemoglobin +3 g/dL if initially < 6 g/dL, neutro-
phils + 500/µL if previously < 500/µL, neutrophils
×2 or normal if previously ≥ 500/µL, platelets +
20×103/µL if previously <20×103/µL, or platelets
×2 or normal if previously ≥ 20×103/µL) in case of
non-severe aplastic anemia.9 Spontaneous com-
plete remission was defined as all cell lines becom-
ing normal for age and gender without specific
therapy for aplastic anemia.

Statistical analysis
Individual characteristics were analyzed using

the chi-squared test for prediction of spontaneous
remission. Clinical and laboratory variables with a
p value less than or equal to 0.1 by univariate
analysis were considered for entry into subsequent
multivariate analysis using the multiple logistic
regression model. Among patients who achieved
spontaneous remission, times to remission were
calculated using the Kaplan-Meier method and
compared by log-rank test.
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Table 1. Clinical features of the patients with spontaneous remissions of aplastic anemia.

Hematologic data at diagnosis Time to Time to 

Name Sex Age Severity Etiology Presenting Hb cReti WBC ANC Platelets BM SpR SpCR Comment (days from
symptom (g/dL) (%) (/µL) (/µL) (×103/µL) cellularity (days) (days) diagnosis)

JHL M 24 NSAA Phenytoin Bleeding 7.1 – 3,300 693 41 25 132 350 Alive (3,038+)
HJL M 40 SAA Idiopathic Anemia 8.0 0.71 2,600 754 19 10 7 283 Alive (844+)
CJK F 59 NSAA Herb medicine Bleeding 9.8 1.89 2,100 1,302 38 10 33 221 Alive (473+)
HSY F 65 VSAA Idiopathic Infection 5.8 0.04 800 200 7 5 18 198 Alive (1,375+) 
JOH F 42 VSAA Methimazole Infection 10.4 – 800 104 46 20 9 113 Alive (3,310+)
WJL F 32 VSAA Idiopathic Infection 7.8 0.19 600 72 98 5 4 91 Alive (2,021+)
JSL M 29 VSAA Idiopathic Infection 8.5 0.10 1,100 11 4 15 13 54 Alive (74+)
KHK M 51 VSAA Klebsiella Infection 7.7 0.08 800 32 19 10 4 54 Died (123), Hepatic failure
KLK F 47 VSAA Herb medicine Infection 9.1 0.07 600 12 5 15 21 49 Alive (293+)
JNI F 52 VSAA Idiopathic Infection 9.0 0.13 800 64 2 10 14 38 Alive (777+)
SKM M 64 VSAA Idiopathic Infection 9.4 0.06 200 2 4 10 19 34 Alive (1,285+)
YIK M 47 VSAA Mushroom Infection 10.8 0.08 1,100 11 7 10 7 29 Alive (398+)
DSK M 59 VSAA Idiopathic Anemia 6.3 – 600 6 4 10 8 27 Alive (2,618+)
HCI M 59 VSAA Pseudomonas Infection 8.9 0.06 1,000 30 96 15 5 20 Alive (3,582+)
SKC F 49 SAA Idiopathic Anemia 7.3 0.25 1,500 930 14 10 332 – Alive (1,351+), Relapsed  
BHY F 26 SAA Pregnancy Bleeding 4.4 0.62 3,100 1,426 6 10 62 – Died (2,908), Relapsed
OHP F 70 SAA Ticlopidine Infection 9.1 0.04 500 25 12 10 32 – Alive (1,103+)
JLL F 49 VSAA Ticlopidine Infection 6.8 0.10 1,300 26 56 20 22 – Alive (1,226+)

Hb = hemogloblin; cReti = corrected reticulocyte count; ANC = absolute neutrophil count; BM = bone marrow; SpR = spontaneous remission; SpCR = spontaneous complete
remission; NSAA = non-severe aplastic anemia; SAA = severe aplastic anemia; VSAA = very severe aplastic anemia.



Results

Occurrence of spontaneous remission of
aplastic anemia

Overall, 136 adult patients were confirmed to
have acquired aplastic anemia at the Asan Medical
center and were included in the study. Of these
136 patients, eighteen (13%) satisfied the criteria
for spontaneous remission (Table 1). The median
age of the 18 patients with spontaneous remission
was 49 years (range 24-70). There were 8 males
and 10 females. Two patients had non-severe
aplastic anemia at diagnosis, four had severe aplas-
tic anemia, and 12 had very severe aplastic anemia.
The median cellularity of bone marrow biopsy was
10% (range, 5-25). In eight patients, aplastic ane-
mia was idiopathic. Suspected etiologies of aplas-
tic anemia in the other 10 patients were drugs in
7 patients, Gram-negative bacterial sepsis in two,
and pregnancy in one. Presenting symptoms were
infection in twelve patients, bleeding in three, and
anemia in three. In twelve patients who presented
with symptoms of infection, appropriate diagnos-
tic tests such as blood cultures, chest X-ray, or oth-
ers were performed. The median interval between
the beginning of infection and the detection of
cytopenia was 6 days (range, 1-14). The causes of
the symptoms of infection were Gram-negative
bacterial sepsis in two patients, pneumonia in two,
tonsillitis in four, appendicitis in one, and neu-
tropenic fever of unknown origin in three. One
patient (SKM) received oxymetholone (50 mg/day)
for 60 days, and five (KHK, KLK, JNI, OHP, and JLL)
received granulocyte colony-stimulating factor 
(G-CSF) for 8-20 days. The median time to spon-
taneous remission from diagnosis was 14 days
(range, 4-332 days). Five patients (28%) satisfied
the criteria for spontaneous remission within 7
days. In fifteen (83%) of 18 patients, spontaneous
remission occurred within 50 days (Figure 1). There
was no difference in time to spontaneous remission
between patients with idiopathic aplastic anemia
(median 13 days) and drug-induced aplastic ane-
mia (median 21 days) (p = 0.587). Time to sponta-
neous remission was significantly shorter in
patients who presented with infection (median 13
days) than those who did not (median 33 days) 
(p = 0.015). Fourteen (77.8%) of 18 patients with
spontaneous remission also reached spontaneous
complete remission at a median of 54 days (range,
20-350) from the diagnosis of aplastic anemia. At
a median follow-up of 1,256 days (range, 74-3,582
days), two patients, SKC and BHY, relapsed at 208
and 1,857 days after spontaneous remission,

respectively. SKC, a 49-year old female, re-entered
spontaneous remission 53 days after relapse and
remained in partial remission until her last 
follow-up. BHY was diagnosed as having aplastic
anemia during pregnancy and recovered sponta-
neously with the delivery of the baby. She relapsed
5 years later with aplastic anemia. Immunosup-
pressive treatment with antithymocyte globulin
and cyclosporine was given without response. This
patient died of aplastic anemia about 8 years after
the initial diagnosis.

Factors predictive of spontaneous
remission of aplastic anemia

To identify predictive factors for spontaneous
remission of aplastic anemia, we analyzed various
clinical and laboratory variables at the time of diag-
nosis of aplastic anemia. The patients’ characteris-
tics according to the occurrence of spontaneous
remission are presented in Table 2. Sex distribution
was similar between patients with or without spon-
taneous remission. The proportion of patients
younger than 40 years was smaller in patients with
spontaneous remission (p = 0.003). Infection was a
most common presenting  symptom in patients with
spontaneous remission, but it was an infrequent
presentation in patients without spontaneous
remission (p < 0.001). Most patients (89%) with
spontaneous remission had severe or very severe
disease at the time of diagnosis of aplastic anemia,
whereas 64% of patients without spontaneous
remission had severe or very severe aplastic anemia
(p = 0.001). The pattern of transfusion dependency
was not significantly different according to the

930

haematologica vol. 86(9):september 2001

Je-H. Lee et al.

Figure 1. Time to SpR (spontaneous remission) in 18
patients and SpCR (spontaneous complete remission) in 14
patients from the diagnosis of aplastic anemia.
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occurrence of spontaneous remission. Drugs were
frequently associated with aplastic anemia in
patients with spontaneous remission, but most
patients without spontaneous remission had idio-
pathic aplastic anemia (p < 0.001).

In univariate analysis of laboratory variables at
the time of diagnosis of aplastic anemia, hemo-
globin ≥ 7.0 g/dL (p = 0.011), neutrophils < 500/µL
(p = 0.018), lymphocytes < 1,000/µL (p = 0.001),
monocytes < 50/µL (p = 0.018) and serum albumin
level < 3.4 g/dL (p < 0.001) favored the occurrence
of spontaneous remission (Table 3).

With multivariate analysis using a multiple logis-
tic regression analysis, presence of infection at
diagnosis (p = 0.020; RR = 12.14), a drug as an eti-
ology of aplastic anemia (p = 0.018; RR = 8.98), and
serum albumin level less than 3.4 g/dL (p = 0.007;
RR=12.19) were independent predictive factors for
the occurrence of spontaneous remission of aplas-
tic anemia (Table 4).

Discussion
Spontaneous reconstitution of hematologic para-

meters in patients with aplastic anemia has been
reported in case reports and in studies which inves-
tigated the natural course of aplastic anemia. There
have been case reports about spontaneous remission
of aplastic anemia under different designations,
such as transitory bone marrow failure, transient
aplastic anemia, reversible bone marrow aplasia, or
transient bone marrow aplasia.10 In an old report

Table 2. Patient characteristics at the time of diagnosis
according to the occurrence of spontaneous remission of
aplastic anemia.

Characteristic Patients with SpR Patients without SpR p-value

Total number of patients 18 118

Sex, M/F 8/10 48/70 0.762

Age (years)  0.003
< 40 4 70
≥ 40 14 48

Presenting symptoms < 0.001
None 0 13
Anemia 3 61
Infection 12 12
Bleeding 3 31
Other 0 1

Severity at diagnosis 0.001
Non-severe 2 42
Severe 4 47
Very severe 12 29

Transfusion dependency
Transfusion independent 6 20
RBC dependent 0 11
Platelet dependent 2 9
RBC & platelet dependent 10 78

Etiology of aplastic anemia < 0.001
Idiopathic 8 104
Drug 7 6
Hepatitis virus 0 5
Immune disease 0 3
Pregnancy 1 0
Bacterial infection 2 0

SpR = spontaneous remission.

Table 3. Hematologic and other laboratory data at the time
of diagnosis according to the occurrence of spontaneous
remission of aplastic anemia.

Characteristic Patients  with SpR Patients  without SpR p-value

Hemoglobin (g/dL) 0.011
< 7.0 4 64
≥ 7.0 14 54

Corrected reticulocyte count (%) 0.224
< 1.0 14 61
≥ 1.0 1 15

Platelets (/µL) 0.752
<  20 × 103 12 83
≥ 20 × 103 6 35

Neutrophils (/µL) 0.018
< 500 13 50
≥ 500 5 68

Lymphocytes (/µL) 0.001
< 1,000 13 39
≥ 1,000 5 79

Monocytes (/µL) 0.018
< 50 13 50
≥ 50 5 68

Bone marrow cellularity (%) 0.318
< 10 2 25
≥ 10 16 93

Albumin (g/dL) < 0.001
< 3.4 11 12
≥ 3.4 7 105

Aspartate aminotransferase (IU/L) 0.402
< 41 14 100
≥ 41 4 17

Alanine aminotransferase (IU/L) 1.000
< 41 14 91
≥ 41 4 26

Bilirubin (mg/dL) 0.828
< 1.3 15 95
≥ 1.3 3 22

Hepatitis B virus surface antigen 0.138
Negative 11 95
Positive 3 9

Antinuclear antibody 0.238
Negative 11 63
Positive 2 4

SpR = spontaneous remission.



that investigated 60 patients with acquired aplas-
tic anemia, nine patients (15%) were in a state of
remission.2 In an analysis of 174 patients with aplas-
tic anemia, eighteen (10%) had spontaneous remis-
sion.1 A report from the International Agranulocy-
tosis and Aplastic Study described transient pancy-
topenias both with hypoplastic and with non-
hypoplastic marrow.11 Twelve (5%) of 224 patients
with a hypoplastic bone marrow (classified as aplas-
tic anemia) showed a fast recovery, usually within 4
weeks. In our study, 13% of patients with aplastic
anemia showed spontaneous remission at a median
of 14 days after diagnosis, and this interval is also
the time required for complete evaluation of cyto-
genetics, morphology and progenitor cell cultures.
At this time point one should know whether a
patient qualifies for a spontaneous remission. Con-
sidering that early introduction of effective therapy
such as allogeneic bone marrow transplantation or
immunosuppressive treatment is emphasized in
severe aplastic anemia,12 the incidence of sponta-
neous remission in our study may be underestimat-
ed. Most patients with spontaneous remission in our
study showed spontaneous improvement of blood
counts during the treatment of infection or the
preparation for allogeneic bone marrow transplan-
tation. Although early treatment is important to

avoid infection and sensitization from multiple
transfusions in aplastic anemia, it is still advisable
to delay treatment if a clear upward trend of blood
counts is observed.10

Recovery of hematopoietic cell production was
rapid and complete in most of our patients with
spontaneous remission. Five patients satisfied the
criteria for spontaneous remission within one week,
and the median time to spontaneous remission was
only two weeks from the diagnosis of aplastic ane-
mia. Spontaneous remission was complete in 14 of
18 patients, and only two relapses were observed
at a median follow-up of 1,256 days (range, 74-
3,582 days). These findings are in a striking contrast
to those in patients who received immunosuppres-
sive treatment such as anti-thymocyte (or lym-
phocyte) globulin or cyclosporine. Responses after
immunosuppressive treatment are usually delayed
and incomplete, and relapses are frequent.13 In our
patients with spontaneous remission, external fac-
tors might have been associated with the aplastic
anemia, and the hematologic findings might have
rapidly and completely recovered with the 
eradication or withdrawal of external factors.

With multivariate analysis, presence of infection
at diagnosis, drugs as an etiology of aplastic ane-
mia, and serum albumin level less than 3.4 g/dL
were independent predictive factors for sponta-
neous remission. While infection was an infrequent
presentation in all patients with aplastic anemia, it
was the most common presenting symptom in
patients with spontaneous remission. Time to spon-
taneous remission was significantly shorter in
patients who presented with infection than those
who did not. Many patients spontaneously recov-
ered from pancytopenia during antibiotic treat-
ment of infection. These findings suggested that
infection might trigger the process of aplastic ane-
mia. A history of drug exposure was found in 7
patients with spontaneous remission, and a drug
was a possible etiology of aplastic anemia in these
cases. Hypoalbuminemia at the diagnosis of aplas-
tic anemia was also an independent predictive fac-
tor for spontaneous remission. Hypoalbuminemia
in acutely ill patients is due to increased catabo-
lism rather than to a decreased rate of albumin
synthesis, and it is one of the acute phase reac-
tions.14,15 In our hypoalbuminemic patients without
liver function impairment, the low albumin level
might have been related to an acute insult by
external factors. The findings that infection, a 
history of drug exposure, and hypoalbuminemia
were independent predictive factors for sponta-
neous remission suggested that external factors
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Table 4. Multivariate analysis of predictive factors for the
occurrence of spontaneous remission of aplastic anemia.

Variables Risk ratio 95% confidence interval p value

Age (years)
≥ 40 vs. < 40 3.72 0.63-22.02 0.148

Presenting symptoms 
Infection vs. others 12.14 1.47-99.94 0.020

Severity at diagnosis
Severe vs. Non-severe 6.39 0.59-69.19 0.127

Etiology of aplastic anemia
Drug vs. others 8.98 1.46-55.23 0.018

Hemoglobin (g/dL)
≥ 7.0 vs. < 7.0 4.17 0.82-21.24 0.086

Neutrophils (/µL)
< 500 vs. ≥ 500 14.82 0.97-226.67 0.053

Lymphocytes (/µL)
< 1,000 vs. ≥ 1,000 0.90 0.16-4.94 0.901

Monocytes (/µL)
< 50 vs. ≥ 50 5.86 0.85-40.22 0.072

Albumin (g/dL)
< 3.4 vs. ≥ 3.4 12.19 1.98-74.99 0.007



might have been responsible for the occurrence
of aplastic anemia in most of our patients with
spontaneous remission. In the same manner,
associations with external factors have been
well defined in agranulocytosis, thrombocytope-
nia, or pure red cell aplasia.4,5,16,17

In conclusion, our study confirmed that a
minority of patients with AA recovered sponta-
neously. Spontaneous remission was rapid and
complete in most patients, and relapses were
rarely observed. In most cases with spontaneous
remission, aplastic anemia might have been
associated with external factors such as a drug
or infection.4,5,16,17
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Potential implications for clinical practice

We confirm that a minority of patients with
aplastic anemia recover spontaneously without
specific treatment. Although early treatment is
important to avoid infection and sensitization
from multiple transfusions in aplastic anemia,
it is still advisable to delay treatment if a clear
upward trend of blood counts is observed.
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