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SEER incidência 2006–2010 

. 

SEER, Surveillance, Epidemiology and End Results; AML, acute myeloid leukaemia;  CLL, chronic lymphocytic leukaemia; CML, chronic myeloid leukaemia 

National Cancer Institute. SEER cancer incidence data 2006–2010, available at:  http://seer.cancer.gov/csr/1975_2010/results_single/sect_13_table.12.pdf and  

http://seer.cancer.gov/csr/1975_2010/results_single/sect_13_table.13.pdf 

LLA do adulto é rara ocorrendo em 1-2 /100,000 habitantes.  75% das LLAs do adulto são de linghagem B 
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Acute Leukemia Working Party 
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http://seer.cancer.gov/csr/1975_2010/results_single/sect_13_table.12.pdf
http://seer.cancer.gov/csr/1975_2010/results_single/sect_13_table.13.pdf
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Tratamento da LLA do adulto 

       Estudo n idade                        Resposta 

média 

(anos) 

faixa 

(anos) 

RC MRT SLD 

CALGB19802 163 41 16-82 78 11 35% em 3 anos 

GIMEMA ALL0288 778 27,5 12-60 82 7 29% em 9 anos 

GMALL 05/93 1163 35 15-65 83 6 35-40% em 5 anos 

GOELAMS 02 198 33 15-59 86 3 41% em 6 anos 

Hyper CVAD 288 40 15-92 92 5 38% em 5 anos 

JALSG ALL93 263 31 15-59 78 6 30% em 6 anos 

LALA-94 922 33 15-55 84 5 36% em 5 anos 

UCSF8707 84 27 16-59 93 1 53% em 5 anos 
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TMO em adultos com LLA 

• Indicações clássicas 

• Alto risco (diferentes definições) 

• DRM+ 

• Ph positivo 

• Mesmo na era dos TKIs 

 

• Problemas 

• Alta MRT em pacientes > 35 anos 

• Poucos dados com TMO NMA 

• Maioria dos casos MA com CyTBI 

• Efeito GVL? 
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Kiehl et al JCO 2004 

N=264 

Myeloabaltive related and MUD 

TMO alo em LLA 
Primeira remissão 
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Grupos de Risco Citogenéticos em LLA adultos 

• Cytogenetic risk groups can inform choice of consolidation therapy 

Risk 

group 
Abnormality 

Frequency

, %† 

Standard 

risk 

Hyperdiploidy (51-65 chromosomes and/or DNA 

index  

> 1.16)* 

7 

t(12;21)(p13;q22): ETV6-RUNX1 2 

Poor risk 

Hypodiploidy (< 44 chromosomes and/or DNA index  

< 0.81) 
2 

t(v;11q23) (eg, t[4;11], t[9;11]): MLL rearranged 10 

t(9;22)(q34;q11.2): BCR-ABL  25 

Complex karyotype (≥ 5 chromosomal 

abnormalities) 
NA 

*Trisomy of chromosomes 4, 10, and 17 may be associated with most favorable outcomes.  
†Adult population. 

Hoelzer D et al,Annals of Oncology 2016 
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Estratificação Prognóstica 

Fatores de Prognóstico Adverso 

Glóbulos Brancos >30.000/µl LLA B 

> 100.000//µl LLA T 

Subtipo Pro B, early T, (T madura) 

RC tardia > 3 semanas para RC 

Citogenética/Molecular t(4;11) e t(9;22) 

Estratificação I: Fatores Prognósticos Convencionais 

R Bassan & D. Hoelzer   JCO 2011 
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Estratificação Prognóstica 

Fatores de Prognóstico Adverso 

Glóbulos Brancos > 30.000/µl LLA B 

Subtipo Pro B, early T, T madura 

RC tardia > 3 semanas para RC 
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Standart 

Sem fator de Risco 

Alto 

> 1 fator de risco 

Muito Alto 

Bcr/abl + 

50% 33% 17% 

R Bassan & D. Hoelzer   JCO 2011 
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Estratificação Prognóstica 

Fatores de Prognóstico Adverso 

Glóbulos Brancos > 30.000/µl LLA B 

Subtipo Pro B, early T, T madura 

RC tardia > 3 semanas para RC 

Citogenética/Molecular t(4;11) e t(9;22) 

Estratificação I: Fatores Prognósticos Convencionais 

Standart 

Sem fator de Risco 

Alto 

> 1 fator de risco 

Muito Alto 

Bcr/abl + 

DRM Transplante Alogênico em 1a. remissão 

50

% 

33

% 

17

% 

R Bassan & D. Hoelzer   JCO 2011 
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LLA e resposta molecular - GMALL 

• Age 15 – 55 

• High risk 

• WBC > 30.000 

• Pro-B 

• t(4;11) 

Molecular CR rate 

N (%) n(%) 

Total 580 407 (70) 

Standard Risk 434 (75) 335 (77) 

High Risk 146 (25) 72 (51) 

P<0,0001 

• N=1684 
• Standard risk 975     CR 92% 

• High risk  673           CR 85% 

 

• Global CR 89% - 1500 patients 

P<0,0001 
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Importânica de obter DRM negativa 
Analysis included SR and HR patients 
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Doença Residual Mínima 

• Grupo GMALL 

• LLA risco standart idade entre 18 e 55 anos 

• N=360 pacientes 

• Avaliação DRM na semana 16 

• Manutenção da remissão em 5 anos 

• DRM neg: 69% 

• DRM pos: 10% 

• Sobrevida Global 

• DRM neg: 76% em 5 anos 

• DRM pos:34% em 5 anos 

Gokbuget N et al, Blood 2013 
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MRD and outcome after SCT 
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• High MRD levels (10−2 - 10−3) by PCR prior to HSCT were 

associated with a high probability of post-HSCT leukemic 

relapse (80%)1 

 

• MRD ≥10-4  by PCR prior to HSCT: 27% EFS and 57% CIR  

                                      vs  

MRD ≤ 10-4 by PCR prior to HSCT: 60% EFS and 16% CIR2 

 

• MRD ≥10−4 in the bone marrow (BM) post- HSCT was 

correlated with shorter EFS3 

 

• MRD (< or > 0,1% by FCM pre and post HSCT) and aGVHD 

define relapse risk category4 

 
1. Bader et al. J Clin Oncol  2009;27(3):377-84 

2. Bader et al. Bone Marrow Transplant 2008;42 Suppl 2:S31–4.  

3. Bader et al. J Clin Oncol. 2015;33(11):1275–84.1 

4. Pulsipher et al Bone Marrow Transplant (2015) 50, 1173–79 

MRD before and after HSCT 
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Estratificação Prognóstica 

Standart 

Sem fator de Risco 

Alto 

> 1 fator de risco 

Muito Alto 

Bcr/abl + 

50

% 
33% 17% 

DRM negativa 

DRM positiva 

Quimioterapia TMO em RC 1a. 

? 

TMO auto. 

2a, estratificação 
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Estratificação Prognóstica 

Standart 

Sem fator de Risco 

Alto 

> 1 fator de risco 

Muito Alto 

Bcr/abl + 

50

% 
33% 17% 

DRM negativa 

DRM positiva 

Quimioterapia TMO em RC 1a. 

? 

TMO auto. 

2a, estratificação 2a, estratificação 

? 
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TMO LLA adulto em 1. RC 

• Não há estudos randomizados 

• Donor vs no donor 

 

• Apenas 70% dos pacientes alocados para alo TMO vão 

realizar o TMO 

• Toxicidade da quimioterapia 

 

• Maioria dos dados são da época em que não se tratava 

adultos como crianças! 
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SCT in high risk adult ALL MRD- 

• SCT in CR1 

• EORTC-SLL 

• Donor vs no donor  

• Relapse rate  

• Donor: 38% 

• No donor 56% 

• Death in CR 

• Donor 23% 

• No donor 7% 

• Overall Survival 

• Donor 41% 

• No donor 39% 

 

 
Labar et a. Haematologica 2004. 89:809 
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LALA94 – 922 cases 

Thomas et al. JCO 2004 

Univariate and multivariate analysis 

•WBC< 30.000/µl              p< 0,0001 

•Age < 30 anos                 p = 0,0001 

•Early response (day 8)     p = 0,02 

N=771 patients achieved CR (84%) 

High risk B-cell lineage ALL -CNS-positive ALL; t(9;22), t(4;11), t(1;19), or other           

abnormalities involving 11q23 rearrangements;  

WBC > 30  109/L; CD10 neg or and the absence of myeloid markers; 

achievement of CR > one course of chemotherapy. 
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Outline of study and treatment demographics.  

Anthony H. Goldstone et al. Blood 2008;111:1827-1833 

Role of Alo SCT in adult ALL in CR1 
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Ribera JM Haematologica 2005; 90:1346-1356 

TMO alo em LLA 
Primeira remissão 

• N = 222 (15 to 50 years) 

• Alo SCT  - 84 (29) 

• Auto – 50 (25) 

• Chemo – 48 (27) 

• High risk definition 

• age 30 to 50 years,  

• WBC > 25x 109 /L,  

• t(9;22), t(4;11) or other 11q23 

rearrangements, and t(1;19). 

Period 1993 - 2002  

No differences even when Ph+ were excluded 
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Role of SCT in adult ALL in CR1 

Goldstone e col.  Blood 2008 

Age 15 a 59 

High risk  

Age > 35 years 

WBC > 30.000 B-ALL 

        > 100.000 T-ALL 

Ph Positive 
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Role of SCT in adult ALL in CR1 

Goldstone e col.  Blood 2008 
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Role of Alo SCT in adult ALL in CR1 

• Age as prognostic factor 

• Relapse 

• 63% no donor versus 37% donor, P <0,0005  

• TRM abrogates the beneficial effect in patients > 

35 years 

• Posterior analysis 

• If patient was assigned as high risk group because of 

age he had no benefit of alo SCT 

• If patient was assigned for high risk group because of 

WBC and was < 35 years he had a benefit of the alo 

approach (?) 
Biol Blood Marrow Transplant 17:S71-S75, 2011 

EBMT 2011  
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SCT in CR1: donor vs no donor 

Gupta et al. Bone Marrow Transplant. 2004 Feb;33(4):397-404 

N=92    87 patients achieving CR1 

 CR1 up to the age of 55 years if a related donor 

Unrelated only Ph positive 

˜50% unrelated SCT 

 September 1992 to October 2001 
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SCT in CR1: donor vs no donor 

Gupta et al. Bone Marrow Transplant. 2004 Feb;33(4):397-404 
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Doença Residual Mínima em LLA do adulto 

• Adult pts with B- or  

T-cell precursor ALL (N = 280)  

• Phase A: induction/consolidation 

therapy (8 chemotherapy blocks 

over 25 wks; NILG-ALL 09/00 

protocol)  

• Phase B: treatment by MRD status 

• MRD neg: maintenance therapy 

• MRD pos: allogeneic HCT or 

intensification/maintenance 

therapy 

• MRD unknown: MRD-neg 

treatment if conventional SR;  

MRD-pos treatment if 

conventional HR/VHR 

Bassan R, et al. Blood. 2009;113:4153-4162. 

DFS by MRD Status 

DFS by Clinical Risk in MRD-Neg Group 
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SCT in CR1 Ph neg GRAAL trials 

• Retrospective analysis GRAAL 2003 and 2005 

• Pediatric inspired treatment for adults 

• N=522 

• Age 15 – 55 years 

• Transplant in CR1 with one risk factor 

• Conditioning full Cy TBI  

• N=282 transplanted in CR1 (54%) 

• More patients t(4;11) 

• N= 240 no transplant 

Dhedin N et al, Blood 2015: 125(16):2486-2496 
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SCT in CR1 Ph neg GRAAL trials 

• Risk stratification 

• Age < 55 years 

• One of the following factors 

• CNS disease 

• Low hypodiploidy 

• Early steroid resistance 

• > 5% blasts in BM day 7 

• Late CR 

• TCR MRD > 10-2 after first induction 

• WBC > 30.000 ul 

• T(4;11) 

• CD10 neg 

• Complex karyotype 

Blood. 2015;125(16):2486-2496 

IKZF 

NOTCH1 
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(Blood. 2015;125(16):2486-2496 
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Donor vs no donor 

Blood. 2015;125(16):2486-2496 

Sobrevida Global Sobrevida Livre de Progressão 
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Donor vs no donor and MRD 

Sobrevida Livre de Recidiva 

Blood. 2015;125(16):2486-2496 
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Donor vs no donor and MRD 

Sobrevida Global 

Blood. 2015;125(16):2486-2496 
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Molecular CR rate GMALL 

• Age 15 – 55 

• High risk 

• WBC > 30.000 

• Pro-B 

• t(4;11) 

Molecular CR rate 

N (%) n(%) 

Total 580 407 (70) 

Standard Risk 434 (75) 335 (77) 

High Risk 146 (25) 72 (51) 

P<0,0001 

• N=1684 
• Standard risk 975     CR 92% 

• High risk  673           CR 85% 

 

• Global CR 89% - 1500 patients 

P<0,0001 
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São todos os pacientes de alto risco iguais?? 
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• Case 1 

• 27 years old 

• Leucocytes 28.000 

• Pro-B ALL 

• t(4;11) 

• CR after induction I 

• MRD negative 

 

São todos os pacientes de alto risco iguais?? 
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• CD10+ 
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• Case 1 

• 27 years old 

• Leucocytes 28.000 

• Pro-B ALL 
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• CR after induction I 

• MRD negative 

 

• Case 2 
• 55 years old 

• Leucocytes 1.200 

• Pre-B ALL 

• CD10+ 

• CR after induction I 

• MRD negative 

 

Mesmo prognóstico?? 

São todos os pacientes de alto risco iguais?? 
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• Case 1 

• 27 years old 

• Leucocytes 28.000 

• Pro-B ALL 

• t(4;11) 

• CR after induction I 

• MRD negative 

 

• Case 2 
• 55 years old 

• Leucocytes 1.200 

• Pre-B ALL 

• CD10+ 

• CR after induction I 

• MRD negative 

 

Unrelated SCT in CR1 Chemotherapy 

Refractory relapse day+80 after SCT 

Died 

Alive in remission 

2,5 years after diagnosis 

São todos os pacientes de alto risco iguais?? 
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Além do Cy TBI em LLA 
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Non Myeloablative SCT in ALL 

• Lower number of cases 

• Fludarabine and Melphalan 

• Lower doses of TBI (< 8 GY) 

 

• N=93 RIC vs N= 1428 MAC 

• Age 

• 45 versus 28 years, P <0.01  

• Overall Survival 

• 38% versus 43%, P = 0 .39  

 

 

Biol Blood Marrow Transplant 17:S71-S75, 2011 

Blood. 2010;116:366-374.  
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Não-mieloablativo em adultos ALL 

• Meta-analysis leucemias agudas 

• 1236 estudos identificados 

• 23 analisados 

•  1990 a 2013 

• Dados de RIC para LLA menos maduros do que para 
LMA 

•  Dados de registro EBMT, CIBMTR, JSHCT 

• Sobrevida global comparável 
• SLP RIC vs MAC (35,5% vs 41,3%, p<0,01)  

• Sobrevida Global igual pela redução na taxa de MRT 

• Em pacientes com < 50 anos SLP significativamente 
superior com MAC 

 
Stem Cells & Development. Volume 23, Number 21, 2014 
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TMO haploidentico em LLA 

• 109 consecutively treated ALL 

patients  

• 18 years of age and older at 5 

institutions.  

• median age was 32 years 

• median follow-up for survivors 

was 13 months 

• CR1 – 32 patients (30%) 

 

 

Biol Blood Marrow Transplant. 2017 Feb;23(2):318-324 
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TMO haploidentico em LLA 

Biol Blood Marrow Transplant. 2017 Feb;23(2):318-324 
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TMO haploidentico em LLA 
AML 

        Imunossupress«o combinada  

BM 

infusion 

Mel  
100- 

140 mg/m2 

 

 D-6            -5         -4          -3            -2             -1                       D0          +3         +4          +5                      +35 

MMF 3g/dia 
ate D+60 ou 

90 

           + 

CsA ou FK-506 

Fludara 40 mg/m2 

 

TBI 200cGy Cy (50mg/Kg) 
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TMO haploidentico em LLA 

• The CI of NRM at day 100, 1 year, and 5 years was 11%, 

21%, and 30%, respectively,  

• The CI of relapse at 1 and 5 years post-transplant was 

27% and 40%  

• 1-year DFS and OS were 51% and 66%, and the 3-year 

rates were 31% and 37%, respectively  
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TMO haploidentico em LLA 

Biol Blood Marrow Transplant. 2017 Feb;23(2):318-324 
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TMO haploidentico em LLA 

Santoro et al. Journal of Hematology & Oncology (2017) 10:113 

Estudo retrospectivo de registro (EBMT) 

 

N=208 

 

8 TMOs por centro 
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TMO haploidentico em LLA 

Santoro et al. Journal of Hematology & Oncology (2017) 10:113 
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Haplo vs relacionado HLA identico 
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TMO haploidentico em LLA 

Santoro et al. Journal of Hematology & Oncology (2017) 10:113 
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TMO haploidentico em LLA 
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BM 
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Mel  
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140 mg/m2 

 

 D-6            -5         -4          -3            -2             -1                       D0          +3         +4          +5                      +35 

MMF 3g/dia 
ate D+60 ou 

90 

           + 

CsA ou FK-506 

Fludara 40 mg/m2 

 

TBI 200cGy Cy (50mg/Kg) 

Mel140 
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TMO alo em primeira remissão LLA 

• O argumento mais forte… 
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Time until Relapse                                                               Age 

LLA do adulto recidivado 
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Idade < 20 anos 

Tempo de remissão > 2 anos 

Submetido a alo TMO 

LLA do adulto recidivado 
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Outcome of Younger Adults  
First Relapse 

• N = 880 GRAALL-2003/2005 patients (18-60 years)  

• N = 264 relapsed  

• N= 121 (53%) obtained CR2 

• Median post-relapse follow-up of 3.1 years,  

• Median CR duration 10 months (0,5 – 74) 

• CR2 achievement associated with 

•  A younger age  

•   longer CR1 duration  

• Post-relapse overall survival (OS) was 19.3% (14-25%) at 2 years 

and 13.3% (9-19%) at 5 yeas  

Alexandre Desjonqueres e col. ASH 2014 #931  
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Outcome of Younger Adults  

in First Relapse 

• N = 880 GRAALL-2003/2005 patients (18-60 years)  

• N = 264 relapsed  

• N= 121 (53%) obtained CR2 

• Median post-relapse follow-up of 3.1 years,  

• Median CR duration 10 months (0,5 – 74) 

• CR2 achievement associated with 

•  A younger age  

•   longer CR1 duration  

• Post-relapse overall survival (OS) was 19.3% (14-25%) at 2 years 

and 13.3% (9-19%) at 5 years  

Alexandre Desjonqueres e col. ASH 2014 #931  
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Outcome of Younger Adults  

in First Relapse 

• OS was significantly longer in  

• patients who achieved CR2 (HR, 0.19; p<0.001).  

• patients aged < 45 years old (HR, 0.68; p=0.016),  

• in those with CR1 > 18 months (HR, 0.43; p<0.001),  

• in those who received SCT after relapse (HR, 0.37; p<0.001).  

Alexandre Desjonqueres e col. ASH 2014 #931  
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Quanta quimio devo dar antes do TMO? 
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Quanta quimio devo dar antes do TMO? 

Momento %molCR 

Durante Indução I Dia 11 6% 

Após Indução I Dia 26 35% 

Após Indução II Dia 46 

Antes Consolidação I Dia 71 70% 

Após Consolidação I Semana 16 76% 

Gökbuget N, Blood 2012 
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O Que não esquecer…. 

• A adesão ao esquema terapêutico proposto, sem atrasos! 
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TMO alogenico para LLA adulto 
A importância do momento 

• ECOG 293_MRC UK 

• Avaliar o impacto do atraso da terapia pós indução 

• > 4 semanas vs < 4 semanas 

• N= 1076 Ph negativos 

• Em análise multivariada pacientes que tiveram um retardo para 

serem submetidos a alo TMO tiveram SLP e SG inferior. 

 

Kumar AJ et al. Am J Hematol. 2016 Nov;91(11):1107-1112 
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Recomendações SBTMO TMO alo 

• TMO em 1a. Remissão 

• Alto risco 

• Considerar NMA para mais velhos (40 anos? 50 anos?) 

• DRM positiva pós consolidação I 

• Relacionado, não relacionado 

• LLA Ph+ em CR1 

 

• TMO em 2a. ou posterior remissão Ph+ e Ph neg 

• Qualquer doador! 

• Lembrar dos fatores prognósticos para resposta ao TMO 

 

• TMO com doença em atividade 

• Não pode ser recomendado a princípio, avaliação caso a caso 

• Estratégias imunológicas 
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Recomendações SBTMO TMO auto 

• TMO em 1a. Remissão para LLA Ph positiva com 

resposta molecular maior (MO) 

• TKI manutenção pós TMO 
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No Brasil 

• Menor experiencia com DRM 

• Tempo maior até encontrar doador não aparentado 

• Limitação do número de leitos 

• Toxicidade do regime terapeutico não depsrezível 

• Alta taxa de infecções durante quimioterapia 

• Imunoterapia não disponível de rotina 
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Haplo em LLA Brasil 

• LLA com falha indutória. 

• LLA em primeira remissão de mau prognóstico  

• t(9,22), t(4;11),  rearranjo MLL; ou early T leukemia 

• LLA T em qualquer recidiva,  

• LLA B com primeira recidiva medular há menos de 36 

meses ou extra medular há menos de 18 meses do 

diagnóstico.  

• LLA B ou T em recidivas subsequentes; (seguir 

consenso). 
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Muito obrigada 

 


