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Role of autotransplantation in the treatment of 
acute promyelocytic leukemia patients in remission: 
Fukuoka BMT Group Observations and a literature review

Introduction



Patients characteristics

Patient Age/Sex Initial WBC Initial PLT Additional 
No. (x109/L) (x109/L) chromosomal abnormality
1 34/F 2.5 7.0 6q-
2 37/M 21.9 10 complex
3 16/M 1.0 16 -7
4 45/F 0.6 59 no
5 51/F 17 12 no
6 41/M 10.2 10 no
7 53/M 0.85 11 +8
8 34/F 0.8 33 no
9 45/M 20.6 30 no
10 65/F 0.5 8 no
11 68/M 0.8 33 no
12 26/F 2.6 34 no
13 42/M 13.2 65 no
14 47/M 2.0 100 +8
15 47/F 1.8 17 no
16 31/M 5.5 1.0 +8
17 25/M 1.2 9.0 no
18 53/F 8.9 24 no
19 50/M 1.4 67 no
20 52/M 4.76 24 no

Patients characteristics
Patients received auto-PBSCT in CR1 between April 1992 to November 2002



Induction
therapy

Myeloablative
therapy auto-PBSCT1st

Consoli
2nd
Consoli

G-CSF-combined BEA
CR1

Collection of 
PBSC No.1

Collection of 
PBSC No.2

Auto-PBSCT for CR1

Chemotherapy and collection of PBSC

Patient Age/Sex Initial WBC Initial PLT Additional Months from Types of

No. (x109/L) (x109/L) chromosomal 
abnormality Diagnosis to Relapse Relapse

21 50/F 8.9 55 no 20 Hematological
22 39/M 3.3 2.0 no 8 Hematological
23 41/F 8.4 31 no 23 Molecular
24 37/F 1.5 7.0 no 54 Hematological
25 46/F 1.1 77 no 21 Molecular
26 45/M 1.5 101 -11q 12 Molecular

Patients received auto-PBSCT in CR2 between August 1993 to November 2008

Patients characteristics

Chemotherapy and collection of PBSC

Re-induction therapy
Cytotoxic chemotherapy without ATO: 3 patients
ATO 0.15mg/m2 with or without IDA: 3 patients



CR1 CR2

(n = 20) (n = 6)
Age 45(16-68) 46(37-50)
Sex (M / F) 12/8 2/4
WBC at Diagnosis

>10x109/L 5 0
10x109/L 15 6

Additional chromosomal abnormality
Yes 6 1
No 14 5

Months from diagnosis to auto-PBSCT 6 (5-13) 25.5 (12-61)

Months from auto-PBSCT to present 133(37-193) 41 (2-187)
Infused CD34+ cells (x106cells/kg) 7.1(1.03-20.2) 6.1(0.5-11.2)

Characteristics of 26 patients 
transplanted in CR1 and CR2

G-CSF-combined BEA

Day -12-11-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0

G-CSF 200 g/sqm,div.

400 g/sqm,div.

CA 100mg/sqm, div.

BU 4mg/kg, po.

Etop 20mg/kg, div.

CA 3g/sqm, div. every 12hr

Auto-PBSCT



Results

Auto-PBSCT in CR1
(n = 20)

Auto-PBSCT in CR2
(n = 6)

Days from auto-PBSCT

Absolute granulocyte count > 0.5 x 109/L 15 (13–24) days 11 (9–12) days

Platelets > 20 x 109/L 11 (8–210) days 14 (11–15) days

Independence from platelet infusion 11 (6–191) days 11 (8–15) days

TRM 0% 0%

Median follow-up time 133 (73–193) months 41 (2–187) months

MRD (PML/RAR mRNA)

Pretransplant BM – Negative: 6 patients

Graft (PBSC) Negative:14 patients –

Autotransplantation results in APL
CR1

Author N Age Disease Status Source of Pretransplant BM Graft TRM Outocome

(Publication) (Median) at Transplant autotransplantation PCR PCR
Mandelli et al 187 30 CR1: 129 BM Not available Not available 18%(CR1) 48% 7-years LFS(CR1)
(1994) CR2: 58 23%(CR2) 31% 7-years LFS(CR2)
Meloni et al 15 38 CR2: 15 BM Negative 8 Not available 0% Median survival
(1997) Positive 7 28 months
Ferrant et al 36 Not available CR1: 36 BM Not available Not available Not available 70% 3-years LFS
(1997) 83% at 3-years OS
Roman et al 10 47 CR1: 8 BM 4 Negative 2 Not available 0% 90% median survival 
(1997) CR2: 1 PB 6 41 monts

PR: 1
Lo Coco et al 8 40 CR2: 8 BM Negative 8 Not available 0% 75% DFS at 9.5 months
(1997)
Ottaviani et al 16 30 CR1: 13 BM Negative 12 Not available 0% Median duration of
(1998) PR: 1 Posirtive 3 CR1: 55 months

CR2: 1
CR3: 1

Thomas et al 22 Not available CR2: 22 BM 5 Negative 9 Negative 2 9% 79% at 3-years OS
(2000) PB 17 Positive 1 positive 4
Ferrara et al 6 38 CR2: 6 BM or PB Negative 6 Negative 6 0% 83% at 36 months
(2004)
de Botton et al 50 45 CR2: 50 BM 43 Negative 28 Negative 20 6% 79.4% LFS at 7 years
(2005) PB 7 Positive 2 Positive 2
Sanz et al 344 50(CR1) CR1: 149 CR1: BM 92, PB 57 Not available Not available 10%(CR1) 70% 5-years LFS(CR1)
(2007) 38(CR2) CR2: 195 CR2: BM 91, PB 104 16%(CR2) 51% 5-years LFS(CR2)
Thirugnanam R et al 14 33 CR2: 12 PB Negative 14 Not available 0% 83.3% 5-years EFS
(2009) CR3: 2
FBMTG 26 45 CR1: 20 PB CR1: Negative 15 0% 100% 11-years LFS(CR1)
(2010) CR2: 6 CR2: Nevative 6 100% 3-years LFS(CR2)

Discussion



Ades, L. et al. Blood 2008;111:1078-1084

Design of the LPA99 and the APL2000 trials
PETEMA LPA 99PETEMA LPA 99

APL 2000APL 2000

Discussion

Autotransplantation results in APL
CR1

Author N Age Disease Status Source of Pretransplant BM Graft TRM Outocome

(Publication) (Median) at Transplant autotransplantation PCR PCR
Mandelli et al 187 30 CR1: 129 BM Not available Not available 18%(CR1) 48% 7-years LFS(CR1)
(1994) CR2: 58 23%(CR2) 31% 7-years LFS(CR2)
Meloni et al 15 38 CR2: 15 BM Negative 8 Not available 0% Median survival
(1997) Positive 7 28 months
Ferrant et al 36 Not available CR1: 36 BM Not available Not available Not available 70% 3-years LFS
(1997) 83% at 3-years OS
Roman et al 10 47 CR1: 8 BM 4 Negative 2 Not available 0% 90% median survival 
(1997) CR2: 1 PB 6 41 monts

PR: 1
Lo Coco et al 8 40 CR2: 8 BM Negative 8 Not available 0% 75% DFS at 9.5 months
(1997)
Ottaviani et al 16 30 CR1: 13 BM Negative 12 Not available 0% Median duration of
(1998) PR: 1 Posirtive 3 CR1: 55 months

CR2: 1
CR3: 1

Thomas et al 22 Not available CR2: 22 BM 5 Negative 9 Negative 2 9% 79% at 3-years OS
(2000) PB 17 Positive 1 positive 4
Ferrara et al 6 38 CR2: 6 BM or PB Negative 6 Negative 6 0% 83% at 36 months
(2004)
de Botton et al 50 45 CR2: 50 BM 43 Negative 28 Negative 20 6% 79.4% LFS at 7 years
(2005) PB 7 Positive 2 Positive 2
Sanz et al 344 50(CR1) CR1: 149 CR1: BM 92, PB 57 Not available Not available 10%(CR1) 70% 5-years LFS(CR1)
(2007) 38(CR2) CR2: 195 CR2: BM 91, PB 104 16%(CR2) 51% 5-years LFS(CR2)
Thirugnanam R et al 14 33 CR2: 12 PB Negative 14 Not available 0% 83.3% 5-years EFS
(2009) CR3: 2
FBMTG 26 45 CR1: 20 PB CR1: Negative 15 0% 100% 11-years LFS(CR1)
(2010) CR2: 6 CR2: Nevative 6 100% 3-years LFS(CR2)

Discussion



Author N Age Disease Status Source of Pretransplant BM Graft TRM Outocome

(Publication) (Median) at Transplant autotransplantation PCR PCR
Mandelli et al 187 30 CR1: 129 BM Not available Not available 18%(CR1) 48% 7-years LFS(CR1)
(1994) CR2: 58 23%(CR2) 31% 7-years LFS(CR2)
Meloni et al 15 38 CR2: 15 BM Negative 8 Not available 0% Median survival
(1997) Positive 7 28 months
Ferrant et al 36 Not available CR1: 36 BM Not available Not available Not available 70% 3-years LFS
(1997) 83% at 3-years OS
Roman et al 10 47 CR1: 8 BM 4 Negative 2 Not available 0% 90% median survival 
(1997) CR2: 1 PB 6 41 monts

PR: 1
Lo Coco et al 8 40 CR2: 8 BM Negative 8 Not available 0% 75% DFS at 9.5 months
(1997)
Ottaviani et al 16 30 CR1: 13 BM Negative 12 Not available 0% Median duration of
(1998) PR: 1 Posirtive 3 CR1: 55 months

CR2: 1
CR3: 1

Thomas et al 22 Not available CR2: 22 BM 5 Negative 9 Negative 2 9% 79% at 3-years OS
(2000) PB 17 Positive 1 positive 4
Ferrara et al 6 38 CR2: 6 BM or PB Negative 6 Negative 6 0% 83% at 36 months
(2004)
de Botton et al 50 45 CR2: 50 BM 43 Negative 28 Negative 20 6% 79.4% LFS at 7 years
(2005) PB 7 Positive 2 Positive 2
Sanz et al 344 50(CR1) CR1: 149 CR1: BM 92, PB 57 Not available Not available 10%(CR1) 70% 5-years LFS(CR1)
(2007) 38(CR2) CR2: 195 CR2: BM 91, PB 104 16%(CR2) 51% 5-years LFS(CR2)
Thirugnanam R et al 14 33 CR2: 12 PB Negative 14 Not available 0% 83.3% 5-years EFS
(2009) CR3: 2
FBMTG 26 45 CR1: 20 PB CR1: Negative 15 0% 100% 11-years LFS(CR1)
(2010) CR2: 6 CR2: Nevative 6 100% 3-years LFS(CR2)

CR2
Autotransplantation results in APL

Discussion

Mmimal residual disease (MRD)
Discussion

Induction

MRD- MRD+

34/69(49.3%) 35/69(50.7%)

1st consoli 23/35 12/35

2nd consoli 10/12 2/12

3rd consoli 1/2 1/2

GIMEMA 60.3%
PETHEMA 51.3%

Induction: ATRA-based chemotherapy

Three consolidation course:   1st consoli IDA 5mg d1-4

2nd consoli Mit 10mg d1-5

3rd consoli IDA 12mg d1

Maintenance ATRA(15d/3months + 6MP+ MTX

Lee. et al. Hematologica 2007;91:671-674
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MRD+
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Conclusion
1. auto-PBSCT CR1 20 CR2 6

RRT TRM

2. WBC 10000/ l 5 CR1
auto-PBSCT 20 133

3. CR2 auto-PBSCT 6
auto-PBSCT 41

4. CR1 auto-PBSCT 20 14 graft
PBSC MRD CR2 auto-PBSCT 6

MRD


