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Sequenzielle Konditionierung: Was sind die Vorteile?

Fokus: Refraktäre/rezidivierte akute myeloische Leukämie (R/R AML)
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Outcomes after use of two standard ablative regimens in patients with refractory 
acute myeloid leukaemia: a retrospective, multicentre, registry analysis

Nagle A et al. Lancet Haematol 2015;2: e384–92

R/R AML, Myeloablative Konditionierung, EBMT-Register, n = 852

Nach 2 Jahren

33,4 %

 

31,2 %
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Long-term survival in refractory acute myeloid leukemia after sequential treatment with 
chemotherapy and reduced-intensity conditioning for allogeneic stem cell transplantation

Schmid C et al. Blood. 2006;108:1092-1099
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Long-term survival in refractory acute myeloid leukemia after sequential treatment with 
chemotherapy and reduced-intensity conditioning for allogeneic stem cell transplantation

Schmid C et al. Blood. 2006;108:1092-1099
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Long-term survival in refractory acute myeloid leukemia after sequential treatment with 
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12 Schmid C et al. Blood. 2006;108:1092-1099

Overall survival and leukemia-free survival

1 J. 2 J. 4 J.

OS 54% 40% 32%

LFS 50% 39% 32%

Long-term survival in refractory acute myeloid leukemia after sequential treatment with 
chemotherapy and reduced-intensity conditioning for allogeneic stem cell transplantation
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Outcome of 17 patients receiving prophylactic DLT

Number of chemotherapy cycles prior to SCT Influence of acute GvHD Prophylactic DLT

Long-term survival in refractory acute myeloid leukemia after sequential treatment with 
chemotherapy and reduced-intensity conditioning for allogeneic stem cell transplantation
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High-dose melphalan-based sequential conditioning chemotherapy followed by allogeneic haematopoietic 
stem cell transplantation in adult patients with relapsed or refractory acute myeloid leukaemia

Steckel NK. British Journal of Haematology, 2018, 180, 840–853

AML, n = 292, primär refraktär = 144, secondary refractory = 97 patients, relapsed AML = 51
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High-dose melphalan-based sequential conditioning chemotherapy followed by allogeneic haematopoietic 
stem cell transplantation in adult patients with relapsed or refractory acute myeloid leukaemia

Steckel NK. British Journal of Haematology, 2018, 180, 840–853

AML, n = 292, primär refraktär = 144, secondary refractory = 97 patients, relapsed AML = 51
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High-dose melphalan-based sequential conditioning chemotherapy followed by allogeneic haematopoietic 
stem cell transplantation in adult patients with relapsed or refractory acute myeloid leukaemia

Steckel NK. British Journal of Haematology, 2018, 180, 840–853

AML, n = 292, primär refraktär = 144, secondary refractory = 97 patients, relapsed AML = 51

Melphalan Fludarabin TBI PBSC
140 mg/m2 4 x 30 mg/m2 4 x 2 Gy

Fludarabin
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High-dose melphalan-based sequential conditioning chemotherapy followed by allogeneic haematopoietic 
stem cell transplantation in adult patients with relapsed or refractory acute myeloid leukaemia

AML, n = 292, primär refraktär = 144, secondary refractory = 97 patients, relapsed AML = 51

41 %

34 % nach 3 Jahren

29 %
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Evaluation of six different types of sequential conditioning regimens for allogeneic stem cell transplantation in 
relapsed/refractory acute myelogenous leukemia – a study of the Acute Leukemia Working Party of the EBMT

Heinicke T et al. DOI: 10.1080/10428194.2020.1827248
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Evaluation of six different types of sequential conditioning regimens for allogeneic stem cell transplantation in 
relapsed/refractory acute myelogenous leukemia – a study of the Acute Leukemia Working Party of the EBMT

35,3 % 40,8 %

20,6 % n. 2 J. 27,3 %
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Prospektive kontrollierte Studien?

 Sequentielle Konditionierung GHVD-Prophylaxe pDLI

R/R AML R

  Standardkonditionierung GHVD-Prophylaxe pDLI 

Studiendesign
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FLAMSA-Based Reduced-Intensity Conditioning versus Myeloablative Conditioning in Younger Patients with 
Relapsed/Refractory Acute Myeloid Leukemia with Active Disease at the Time of Allogeneic Stem Cell Transplantation: An 

Analysis from the Acute Leukemia Working Party of the European Society for Blood and Marrow Transplantation

Rodríguez-Arbolí E et al. https://doi.org/10.1016/j.bbmt.2020.07.020

R/R AML, n = 1018, 18 – 50 J., 258 BuCy, 314 CyTBI, 318 FLAMSA-TBI, 128 FLAMSA-CT
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FLAMSA-Based Reduced-Intensity Conditioning versus Myeloablative Conditioning in Younger Patients with 
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FLAMSA-Based Reduced-Intensity Conditioning versus Myeloablative Conditioning in Younger Patients with 
Relapsed/Refractory Acute Myeloid Leukemia with Active Disease at the Time of Allogeneic Stem Cell Transplantation: An 

Analysis from the Acute Leukemia Working Party of the European Society for Blood and Marrow Transplantation
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Fludarabine-treosulfan compared to thiotepa-busulfan-fludarabine or FLAMSA as conditioning regimen 
for patients with primary refractory or relapsed acute myeloid leukemia: a study from the Acute 
Leukemia Working Party of the European Society for Blood and Marrow Transplantation (EBMT)

Saraceni et al. https://doi.org/10.1186/s13045-019-0727-4

R/R AML, n = 856, 18 – 50 J., FLAMSA versus RIC
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Fludarabine-treosulfan compared to thiotepa-busulfan-fludarabine or FLAMSA as conditioning regimen 
for patients with primary refractory or relapsed acute myeloid leukemia: a study from the Acute 
Leukemia Working Party of the European Society for Blood and Marrow Transplantation (EBMT)

Saraceni et al. https://doi.org/10.1186/s13045-019-0727-4

R/R AML, n = 856, 18 – 50 J., FLAMSA versus RIC

27 %

22 % n. 2 J.

29 %
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Remission induction versus immediate allogeneic haematopoietic stem cell 
transplantation for patients with relapsed or poor responsive acute myeloid 
leukaemia (ASAP): a randomised, open-label, phase 3, non-inferiority trial

Stelljes M. Lancet Haematol 2024; 11: e324–35
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Remission induction versus immediate allogeneic haematopoietic stem cell 
transplantation for patients with relapsed or poor responsive acute myeloid 
leukaemia (ASAP): a randomised, open-label, phase 3, non-inferiority trial

Stelljes M. Lancet Haematol 2024; 11: e324–35
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Variablen mit Einfluss auf den Erfolg
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Variablen mit Einfluss auf den Erfolg

  Konditionierung 

   Sequentiell 
   Myeloablativ 
   Reduzierte Intensität 
   Minimal 
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Variablen mit Einfluss auf den Erfolg

  Konditionierung Transplantat 

   Sequentiell MRD 
   Myeloablativ MUD 
   Reduzierte Intensität Haploid. 
   Minimal Non-HLA  
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Variablen mit Einfluss auf den Erfolg

  Konditionierung Transplantat GVHD-Prophylaxe 

   Sequentiell MRD ATG 
   Myeloablativ MUD PTCy 
   Reduzierte Intensität Haploid. … 
   Minimal Non-HLA  
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Variablen mit Einfluss auf den Erfolg

  Konditionierung Transplantat GVHD-Prophylaxe Erhaltung 

   Sequentiell MRD ATG DLI 
   Myeloablativ MUD PTCy TKI 
   Reduzierte Intensität Haploid. … AZA 
   Minimal Non-HLA  VEN 
      IDH 1/2 
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Variablen mit Einfluss auf den Erfolg

  Konditionierung Transplantat GVHD-Prophylaxe Erhaltung Ergebnis

   Sequentiell MRD ATG DLI OS
   Myeloablativ MUD PTCy TKI DFS
   Reduzierte Intensität Haploid. … AZA Rezidiv
   Minimal Non-HLA  VEN NRM
      IDH 1/2 GVHD
       GRFS
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Variablen mit Einfluss auf den Erfolg

Diagnose Patient Konditionierung Transplantat GVHD-Prophylaxe Erhaltung Ergebnis

 R/R AML HCT-CI Sequentiell MRD ATG DLI OS
 HR-MDS … Myeloablativ MUD PTCy TKI DFS
   Reduzierte Intensität Haploid. … AZA Rezidiv
   Minimal Non-HLA  VEN NRM
      IDH 1/2 GVHD
       GRFS
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Fazit

Zitat

• Überlegenheit von SqC nicht bewiesen
• Dennoch etablierte Praxis bei R/R AML
• Toxizität akzeptabel
• Aplasie verlängert
• Krankheitscharakteristik bleibt ausschlaggebend
• Schnelle Reduktion der Immunsuppression ± pDLI evtl. relevanter als 

Konditionierung
• Allo HCT eher früher als später im Krankheitsverlauf
• Keine Empfehlung zur SqC bei MDS
• Ergebnisse bei R/R AML unbefriedigend, Verbesserungen notwendig 
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Sequential vs myeloablative vs reduced intensity conditioning for patients with 
myelodysplastic syndromes with an excess of blasts at time of allogeneic haematopoietic cell 
transplantation: a retrospective study by the chronic malignancies working party of the EBMT

Potter V et al. Bone Marrow Transplantation (2024) 59:224–231

MDS <20 % Blasten, n = 303, 20 % EB 1, 47 % EB2, 33 % AML, 158 RIC, 105 Seq, 40 MAC
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Sequential vs myeloablative vs reduced intensity conditioning for patients with 
myelodysplastic syndromes with an excess of blasts at time of allogeneic haematopoietic cell 
transplantation: a retrospective study by the chronic malignancies working party of the EBMT

Potter V et al. Bone Marrow Transplantation (2024) 59:224–231

MDS <20 % Blasten, n = 303, 20 % EB 1, 47 % EB2, 33 % AML, 158 RIC, 105 Seq, 40 MAC
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Sequential vs myeloablative vs reduced intensity conditioning for patients with 
myelodysplastic syndromes with an excess of blasts at time of allogeneic haematopoietic cell 
transplantation: a retrospective study by the chronic malignancies working party of the EBMT

Potter V et al. Bone Marrow Transplantation (2024) 59:224–231

Multivariate analysis
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