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Outcome of Severe Aplastic Anemia Treated with Immunosuppressive
Therapy Compared with Bone Marrow Transplantation

Hyoung Il Kim, M.D., Seung Hee Baik, M.D., Jun Hwan Yoo, M.D., Dai Yeol Joe, M.D., Jung Il Park,
M.D., Hyun Woo Lee, M.D., Seok Yun Kang, M.D., Jun Ho Jang, M.D., Joon Seong Park, M.D.,
Jin Hyuk Choi, M.D. and Hugh Chul Kim, M.D.

Department of Hematology-Oncology, Ajou University School of Medicine, Suwon, Korea

Background: The response rates and survival following allogeneic bone marrow transplantation (BMT)
or immunosuppressive treatment were compared in severe aplastic anemia (SAA) and the prognostic
factors related with survival identified.

Methods: Medical data of SAA patients, treated with BMT or immunosuppressive therapy (IST) at the
Ajou University Hospital, between January 1995 and December 2005, were retrospectively analyzed.

Results: A total of 43 patients were evaluable; 18 (41.9%) were treated with IST (antithymocyte globulin
plus cyclosporine A plus steroid) and 25 (58.1%) with allogeneic BMT. In the IST group, the response
rate was 77.8% (2 complete and 12 partial remissions), with two treatment failures. As later complications,
acute myeloid leukemia developed in 1 patient and myelodysplastic syndrome developed in 2. In the
BMT group, the response rate was 92.0% (18 complete and 5 partial remissions) (P<0.001). Six patients
developed grade II to III acute graft-versus-host-disease (GVHD) and 3 developed chronic GVHD. The
median survival time in all patients was 60.27 months, and the 5-year survival rates were 61.0 and 81.9%
in the IST and BMT groups, respectively (P=0.144). The factors influencing the overall survival were
an age under 40-years and a positive treatment response.

Conclusion: This study shows that allogeneic BMT, compared to IST, resulted in good response
andoverall survival rates in patients with SAA. However, the overall survival rate between the two groups
was statistically insignificant. Our study suggests that younger age SAA patients, with HLA-matched BMT
donors, may benefit more from allogeneic BMT. (Korean J Hematol 2006;41:259-265.)
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Table 1. Patient characteristics

Img::;;::p BMT no. (%)
therapy no. (%) (2;12;) P
(n=18, 41.9%)

Age (year) <0.001
<40 4 (22.2) 19 (76.0
>40 14 (77.8) 6 (24.0)

Sex 0.027
Male 4 (22.2) 14 (56.0
Female 14 (77.8) 11 (44.0)

Grade 0.349
SAA 13 (72.2) 21 (84.0)

VSAA 5 (27.8) 4 (16.0)

ANC/mm® 0.24*
0~199 4 (22.2) 4 (16.0)
200~499 8 (44.4) 3 (12.0)
=500 6 (33.3) 18 (72.0)

Platelet count/mm?® 0.408*
0~19,000 14 (77.8 21 (84.0)
20,000~49,000 3 (16.7) 4 (16.0)
>50,000 1 (5.6)

Reticulocyte count 0.929*
0~0.99% 12 (75.0) 14 (73.7)
1.0~5.0% 4 (25.0) 5 (26.3)

Missing 2 6

Etiology 0.942*
Idiopathic 16 (88.9) 23 (92.0)

Drug 1 (5.6) 1 (4.0)
Hepatitis 1 (5.6) 1 (4.0)

CD34+ cell/kg
0~1.99 *10° 2 (8.0)
2.0~4.99 *10° 5 (20.0)
>5.0 *10° 18 (72.0)

Nucleated marrow
cell/kg
0~4.99 *10° 9 (36.0)
>50 *10° 16 (64.0)

P value by x? test except as indicated.

*P value by log-likelihood ratio test.

Abbreviations: SAA, severe aplastic anemia; vSAA, very
severe aplastic anemia; BMT, bone marrow transplanta-
tion; ANC, absolute neutrophil count.
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Table 2. Treatment outcome

'mg:::;:j:p BMT no. (%)
therapy no. (%) (2;12;) P
(n=18, 41.9%) '
Response <0.001*
Complete response 2 (11.1) 18 (72)
Partial response 12 (66.7) 5 (20.0)
No response 4 (22.2) 2 (8.0)
Early death — 1 (4)
Primary graft failure - -
Secondary graft failure - 4 (16)
Relapse 2 (11.1) 1 (4)
Death 6 (33.3) 4 (16) 0.184
Cause of death
Sepsis 3
Hemorrhage 3
Hepatic failure 1
GVHD
Acute GVHD 6 (24)
Chronic GVHD 3 (12)
Long term complication
AML 1 -
MDS 2 -
PNH - -

P value by x° test except as indicated.

*P value by log-likelihood ratio test.

Abbreviations: GVHD, graft versus host disease; AML,
acute myeloid leukemia; MDS, myelodysplastic syndrome;
PNH, paroxysmal nocturnal hemoglobinuria.
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Fig. 1. Kaplan-Meier survival according to treatment modali-

ties.

Table 3. Univariate analysis of factors influencing overall
survival

Overall survival

Factor rate (%) P*
Response <0.0001
Complete or partial
response 84.21
No 20.00
Grade 0.3513
SAA 73.53
VSAA 88.89
Age group, year 0.0043
<40 91.30
=40 60.0
Sex 0.4712
Male 72.22
Female 80.00
ANC/mm® 0.0076
0~199 75.00
200~499 45.45
=500 91.67
Platelet count/mm® 0.0008
0~19,000 74.29
20,000~49,000 100
>50,000 0
Reticulocyte count (%) 0.8384
<1 80.77
>1 77.78

*P value by log-likelihood ratio test.
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Table 4. Multivariate analysis of factors influencing overall survival

Factor Reference group B SE df P Exp (B) (95% CI*)
Sex Male 0.244 0.969 1 0.801 1.277 (0.191~8.523)
Age <40 2.974 1.288 1 0.021 19.567 (1.567 ~244.37)
Disease grade SAA —0.769 1.176 1 0.513 0.463 (0.046~4.648)
Reticulocyte count 1% 0.048 1.342 1 0.972 1.049 (0.076~14.555)
Treatment type BMT —0.567 0.970 1 0.559 0.567 (0.085~3.794)
Response CR, PR 3.231 1177 1 0.006 25.315 (2.521~254.23)
*Cl indicates confidence interval.
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