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Supervivencia en LLA del 

adulto



Referencia Año N Edad, 

mediana

RC, % SG

CALBG 9111 1988 198 35 85 50%, 3 años

SWOG 8417/8419 2001 353 32 62 35%, 8 años

NILG 08/96 2001 121 35 84 48%, 3 años

JALSG 93 2002 263 31 78 30%, 6 años

Sweden 2002 153 42 86 28%, 5 años

GIMEMA 02/86 2002 767 28 82 27%, 9 años

MDACC 2004 288 40 92 38%, 5 años

EORTC ALL3 2004 340 33 74 36%, 6 años

LALA 94 2004 922 33 84 36%, 5 años

GOELAL 02 2004 198 33 86 41%, 6 años

PETHEMA ALL-93 2005 222 27 82 34%, 5 años

GMALL 07 2007 713 34 89 54%, 5 años

MRC-ECOG 2008 1646 NR 90 39%, 5 años

Bassan R, et al. J Clin Oncol 2011;29:532–43

RC y SG en LLA del adulto



Tratamiento de rescate
Quimioterapia (Adultos)

Referencia Año Tipo LLA Esquema N RC

(%)

SG

(mediana)

Schiller, et al 1993 LLA IFOSFAMIDA + VP-16 + MTZ 11 73 7,7 m

Rosen, et al 2000 LLA-B, LLA  Ph + HiDAC + MTZ 31 23 4 m

Weiss, et al 2002 LLA HiDAC + IDA 29 38 6 m

Reman, et al 2004 LLA-B AMSA + IDAC-VP-16 40 40 5,4 m

Camera, et al 2004 LLA-B, LLA  Ph + IDA + IDAC + PDN 135 55 6,4 m

Specchia, et al 2005 LA-B, LLA-T, LLA Ph+ FLAG-IDA 23 39 4,5 m

Yavuz, et al 2006 LLA-B, LLA  Ph + FLAG-IDA 22 42 3 m

Candoni, et al 2006 LLA-B, LLA-T, LLA Ph+ DNR lip + Ara-C 25 80 39% a 1 a

Giebel, et al 2006 LLA-B, LLA-T, LLA Ph+ FLAM 50 50 12% a 2 a

Tedeshi, et al 2007 LLA HiDAC + IDA 25 44 8 m

Faderl, et al 2011 LLA-B, LLA-T, LLA Ph+ Hyper-VAD ampliado 90 47 6,3 m

VP-16: etopósido; HIDAC: dosis altas de Ara-C; MTZ: mitoxantrone; IDA: idarubicina; AMSA: amsacrine; IDAC: dosis intermedias de 

Ara-C; PDN: prednisona; FLAG-IDA: fludarabina, Ara-C, G-CSF, idarubicina; DNR lip: daunorubicina liposómoca; FLAM: fludarabina, 

Ara-C, mitoxantrone; m: meses; a: años





Nuevos fármacos en la LLA

Dr. Carlos Grande,  2014, Madrid



Nuevos fármacos en la LLA

Dr. Carlos Grande,  2014, Madrid



Nuevos fármacos en la LLA

Dr. Carlos Grande,  2014, Madrid



Inmunoterapia en LLA
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Antigen expression depends on stage 

of development 
Examples of surface antigen expression during B-cell maturation

• CD19: surface expression from pro-B-cell stage (‘pan-B-cell antigen’)1,2

• CD22: although may be present in the cytoplasm at pro-B-cell stage, 

surface expression is seen from pre-B-cell stage1,3

• CD20: surface expression seen after expression of CD221,3

Stem cell Pro-B-cell Pre-B-cell Immature B-cell Plasma cellMature B-cell

Surface CD19

Surface CD22

Surface CD20

1. Bene MC. Immunol Lett 2005;98:9–21;
2. Wang K, et al. Exp Hematol Oncol 2012;1:36;
3. Hoelzer D. Hematology Am Soc Hematol Edu Program 2011:243–9

Precursor-B ALL B-cell lymphoma/leukaemia Myelomas

Antigen 
expression



Antígenos B en LLA: dianas 

terapéuticas
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Tratamiento de rescate
PETHEMA

13
JM Ribera. Reunión PETHEMA 2015, Madrid



BiTE® antibody constructs

may circumvent frequent 

escape mechanisms

Any T cell

Tumour cell         

CD3e

Do not require

MHC I and

peptide antigen for

recognition by T cell

Do not require T-cell clone with 

specific T cell receptor

Can make any T cell recognise 

a surface antigen

TCR
BiTE®

antibody

X

X
For example:

CD19

EpCAM

CEA

PSMA

TCR, T-cell receptor complex

Adapted from Baeuerle PA & Reinhardt C. Cancer Res 2009;69:4941–4944



Engineering a BiTE® antibody: 

blinatumomab

VH, variable heavy chain; VL, variable light chain

Nagorsen D, Baeuerle PA. Exp Cell Res. 2011;317:1255–60

BiTE® = Bispecific T cell Engager

VH

VL

T cell-specific antibody

VH

VL

Tumour cell-specific

antibody

Linker

BiTE®

Single-chain antibody 1

Single-chain antibody 2

-CD3

Single-chain 

antibody

-CD19 antibody



Resultados con blinatumomab

en LLA del adulto
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Open-label, multicentre, exploratory, phase II 
study (study 206)

Topp MS et al. J Clin Oncol 2014;32:4134–40

Blinatumomab cIV, 4 weeks on/2 weeks off, for up to 5 cycles

Consolidation after CR/CRh* within the first 2 cycles: 

- 3 more cycles of blinatumomab or 

- Allogeneic SCT

• Adult r/r B-

precursor ALL

• >5% leukaemic

blasts in bone

marrow

• Ph(+) if ineligible

for TKI

• >3 months after

allogeneic SCT

• >6 months after 

autologous SCT
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Cohort 3

Extension phase

5–15 μg/m2/d

CR and 

CRh* within 

2 cycles

Dose-finding

run-in phase Primary endpointInclusion criteria



Dose evaluation

 The lowest incidence of AEs, regardless of causality,                  

was in Cohort 2a

 Selected dose/schedule for the extension phase (Cohort 3):             

5 µg/m2/d in Week 1, then 15 µg/m2/d thereafter

Cohort Dose Number of AEs

1   (n=7) 15 µg/m2/d 260

2a (n=5) 5–15 µg/m2/d 110

2b (n=6) 5–15–30 µg/m2/d 145

AEs, adverse events

Topp MS et al. J Clin Oncol 2014;32:4134–40

Exploratory phase II adult r/r ALL 

(study 206)



Key response data

Response Total N=36 

n (%)

CR/CRh 25 (69)

CR 15 (42)

CRh 10 (28)

Partial remission* 2 (6)

Hypocellular bone marrow 3 (8)

Refractory 4 (11)

Not evaluable† 2 (6)

*Bone marrow blasts ≤25% and platelets <50,000/µL and/or neutrophils <500/µL;
†Due to lacking bone marrow assessment

Topp MS et al. J Clin Oncol 2014;32:4134–40

 Of those achieving CR/CRh
− 13/25 (52%) went on to receive an allogeneic SCT

− 22/25 (88%) achieved molecular remission (MRD-) across all cycles

Haematological remission rates within 2 cycles of treatment

Exploratory phase II adult r/r ALL 

(study 206)



Most common AEs in all patients

AEs

Treatment-emergent AEs

regardless of causality

All grades 

(n=36), %

Grade ≥3

(n=36), %

Pyrexia 81 6

Fatigue 50 0

Headache 47 0

Tremor 36 8

Leukopenia* 19 14

 Most AEs were transient, occurring in the first few days of Cycle 1

 Some AEs were consistent with local polyclonal T-cell activation

*Grade ≥3 leukopenia is defined as a lymphocyte count of <0.5–<0.2 x 109 /L or 

white blood cell count of <2.0–1.0 x 109/L

Topp MS, et al. Oral presentation at ASH, December 8–11 2012, Atlanta, 

Georgia. Abstract  670;  Topp MS et al. J Clin Oncol 2014;32:4134–40

Exploratory phase II adult r/r ALL 

(study 206)



Medically important safety events

 Prevention and mitigation of CRS: initial blinatumomab dose of 5 µg/m2/d and 

administration of pre-phase dexamethasone 10 mg/m2 (up to 5 days) and/or 

cyclophosphamide 200 mg/m2 (up to 3 days) in cases of ≥50% blasts in bone marrow 

was permitted

AEs n Comments

CRS

Required treatment 
discontinuation or 
interruption

2 Patients had high tumour burden (≥50% blasts) and no 
cytoreductive pre-phase dexamethasone

Neurological events

Required treatment 
interruption

6 All patients restarted on blinatumomab at 
5 µg/m2/d

Encephalopathy 3 Two patients had recurring events and permanently 
stopped treatment

Seizures 3 Patients were given anticonvulsant medication; all patients 
continued blinatumomab

Infection 

Fungal encephalitis 1 Fatal  mandatory fungal prophylaxis medication given to 
patients with allograft relapse

CRS, cytokine release syndrome

Topp MS et al. J Clin Oncol 2014;32:4134–40

; 

Exploratory phase II adult r/r ALL 

(study 206)



Long-term follow-up
Overall survival (all patients)

Zugmaier G et al. Poster presentation at ASH, San Francisco, CA; 

December 6–9 2014, Abstract 2287
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Exploratory phase II adult r/r ALL 

(study 206)



Confirmatory open-label, single-arm, 
multicentre, phase II study (study 211) 

Topp MS, et al. Lancet Oncol 2015;16:57–66 and supplementary appendix

*9 μg/day in cycle 1 (days 1 to 7)

Study endpoints

Primary
• CR/CRh during the first 

2 cycles 

Secondary included
• CR, CRh
• RFS
• OS
• AlloSCT realisation
• 100-day mortality after 

alloSCT
• Incidence of AEs

Exploratory included
• MRD response by PCR 

during the first 2 cycles 
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SCT offered to patients in CR/CRh

Blinatumomab
28 μg/day*

cIV infusion
4 weeks on,
2 weeks off

Up to 2 cycles

Primary 
endpoint 

assessment

Blinatumomab
28 μg/day

cIV infusion
4 weeks on,
2 weeks off

Up to 3 cycles

Consolidation

• All patients: Dexamethasone (20 mg) within 1 h before treatment initiation in each cycle and before the dose step in cycle 1

• >50% blasts/>15.00 WBC: Pre-phase dexamethasone 10–24 mg/m2/day (for up to 5 days) to minimise the risk of severe CRS

Confirmatory phase II adult r/r ALL 

(study 211)



Subgroup analyses of CR/CRh

Topp MS, et al. Lancet Oncol 2015;16:57–66;

Topp MS et al. EHA 2014, Abstract S722 and oral presentation 

All responders

Sex Female
Male

Age 18  to  <35
35  to  <55
55  to  <65
≥65

Prior Salvage 0
1
2
≥3

Primary refractory Yes

Prior SCT Yes

Bone marrow blasts <50%
≥50%
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189 43

46
41

43

44
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34
36
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38
43

45
42

29
73

70
119

16
173

64
125

90
46
28
25

38
77
42
32

59
130

No

No

CR/CRh Rate, %

36–50

34–58
32–51

33–54

24–65
19–56
31–61

33–67

19–53
22–52
35–58

15–65
36–51

33–58
33–51

22–38
60–84

N

CR/CRh

% 95% CI

Confirmatory phase II adult r/r ALL 

(study 211)



Overall results of MRD evaluation

Topp MS, et al. Lancet Oncol 2015;16:57–66

†Missing diagnostic and/or follow-up sample in 8/81 responders (10%)
*MRD <10-4 by PCR

Confirmatory phase II adult r/r ALL 

(study 211)

CR/CRh within 2 cycles and MRD data, n 73†

Patients with MRD response*, n (%) 60 (82)

MRD response in cycle 1 59

MRD response in cycle 2 1

Median (months) (95% CI) 

Relapse-free 

survival

Overall survival

CR\CRh: 6.7 (5.1, 8.9) 11.5 (8.5, NE)

CR\CRh MRD+ 2.3 (1.2, NE) 6.7 (2.0, NE)

CR\CRh MRD- 6.9 (5.5, 10.1) 11.5 (8.5, NE)

Survival by MRD response



Primary endpoint • Overall survival 

Key secondary 

endpoints

• CR and CR/CRh/CRi within 12 weeks  

• Duration of CR/CRh/CRi

• MRD remission (<10-4 by PCR or flow cytometry) 

• Rate of alloSCT ± blinatumomab

• Event Free Survival (EFS) 

• Safety  

Key inclusion 

criteria

• Ph- B-ALL with any of:

• Refractory to primary induction therapy or 

salvage therapy 

• If Salvage 1: CR1 duration <12 months

• ≥2nd salvage 

• Relapse at any time after alloSCT

• >5% blasts in the bone marrow 

• ECOG PS ≤2 

• Age ≥18 years 

http://clinicaltrials.gov/ct2/show/NCT02013167

Phase III, randomized, open-label study of 
blinatumomab vs. standard of care chemotherapy in 
adults with r/r B-ALL (TOWER study)
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Consolidation
up to 3 consolidation cycles 

Induction
2 induction cycles

SOC 

chemotherapy 

2:1 randomisation

(n= ~400)

Blinatumomab

SOC 

chemotherapy

<5% BM 

blasts

Blinatumomab

SOC 

chemotherapy

<5% BM 

blasts

Maintenance

Study 311



TOWER study: 
participating centres in Europe/Russia 

Participating country

Approximate 

location of centre



Resultados: TOWER 
(EHA 2016, Topp, et al)

• N = 405 patients: blina (n=271) or SOC (n=134) 

• CR higher for blina vs SOC, including CR (39% 

vs 19%; p<.001) and CR/CRh/CRi (46% vs 28%, 

p=.001). 

• Median OS was 7.8 months for blina and 4.0 

months for SOC (p=.011) 



Phase II study of blinatumomab in patients 
with MRD+ B-precursor ALL

*Assessed by qPCR central lab by Ig/TCR rearrangement, BCR-ABL, or t(4;11)

ECOG PS, ECOG performance status; GMALL, German Multicenter Study Group for adult ALL

Topp MS, et al. J Clin Oncol 2011;29:2493–98

Blinatumomab

15 µg/m²/d  cIV

4 weeks on/
2 weeks off

n=21

• Molecular CR (MRD-)

•Time to haematological 

relapse

•Change in MRD level

•Time to molecular relapse

•AE severity/incidence

•Peripheral blood 

lymphocyte

quantity/characterisation

•Cytokine serum 

concentration

•PK parameters

Treatment Study endpoints

• B-precursor ALL 

in haematological 

CR with molecular 

failure or relapse 

(MRD+) after 

consolidation of 

front-line therapy 

within GMALL 

protocols

• ECOG PS 0 or 1

• Molecular marker 

for evaluation 

of MRD*

Inclusion criteria

Primary 

endpoint

Secondary 

endpoints

 Patients achieving molecular CR could proceed to allogeneic SCT or 

receive 3 blinatumomab consolidation cycles



MRD responses

 Responses were rapid

‒ All responses occurred 
within the first cycle of 
treatment

 Majority of AEs were transient

‒ Lymphopenia most common 
grade 3/4 AE (seen in 33%)

‒ No CRS observed

*1 patient not evaluable: <1 treatment cycle and lack of response assessment

Topp MS, et al. J Clin Oncol 2011;29:2493–98
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RFS and duration of MRD response 

 With SCT (n=9): median follow-up = 32.9 months

 Without SCT (n=11): median follow-up = 30.8 months

Topp MS, et al. Blood 2012;120:5185–87
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Confirmatory phase II study of blinatumomab 
in adults with MRD+ B-precursor ALL (BLAST)

Blinatumomab

15 mg/m2/day cIV over 4 weeks 

(followed by 2 weeks of rest) 

with up to 3 consolidation 

cycles if responding

MRD(+) B-precursor 
ALL

transplantable and 
nontransplantable

patients 

N=116 patients

Efficacy 

follow-up

Primary endpoint • Complete MRD response rate after 1 cycle

Secondary endpoints • Incidence and severity of AEs

• Hematological RFS rate at 18 

months

• Overall survival 

• Time to haematological relapse

• Duration of complete MRD 

response

Gökbuget N et al. Oral presentation at ASH, San Francisco, CA; 

December 6–9 2014, Abstract 379



Complete MRD response within 1 cycle

Primary endpoint full

analysis set

(n=113)

Primary endpoint 

efficacy analysis set

(n=103)

n % 95% CI n % 95% CI

Patients with evaluable MRD 112 99 102 99

Primary endpoint

Complete MRD response after Cycle 1
88 78 69–85 82 80 71–87

Exploratory endpoint

MRD response after Cycle 1
96 85 77–91 82 85 77–92

Gökbuget N et al. Oral presentation at ASH, San Francisco, CA; 

December 6–9 2014, Abstract 379

 2 patients achieving reduction of MRD to below the quantifiable limit during Cycle 1 

achieved a complete MRD response after continued treatment in Cycle 2



Blinatumomab
Indicaciones

• FDA, EMA: 

• Tratamiento de la LLA de precursores B 
Ph - refractaria o en recaída 

• AEMPS (España):

• Programa de uso expandido

• Programa de «uso compasivo»

34



Blinatumomab

«Uso compasivo»

1. Sujeto con LLA de precursores B y cualquiera de las características 

siguientes (al menos una de las 3 opciones siguientes debe ser Sí):

1.1. Adultos en remisión hematológica completa definida como <5% de blastos en 

la médula ósea tras quimioterapia intensiva y presencia de enfermedad residual 

mínima a un nivel ≥10-4 por PCR o 10-3 por citometría de flujo (de acuerdo con la 

práctica clínica en España). 

1.2. Adultos con LLA Ph+ refractaria o en recaída tras el tratamiento con ≥2 TKI. 

1.3. Sujetos pediátricos o adolescentes (edad < 18 años) en segunda o posterior 

recaída medular o en cualquier recaída medular tras un TPH alogénico o 

refractarios a otros tratamientos. 

2. Consentimiento informado escrito firmado por el paciente o 

representante 35
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Inotuzumab ozogamicina: 

mecanismo de acción

DiJoseph et al. Hematology Meeting Reports 2008;5(6):74-77



• N=90

• RC: 58% (72% con EMR neg) 

37Cancer. 2013 Aug 1;119(15):2728-36

Ensayo fase II: Inotuzumab

ozogamicina en monoterapia



38Cancer. 2013 Aug 1;119(15):2728-36

SG con Ino
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Cancer. 2013 Aug 1;119(15):2728-36

SG según respuesta
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Cancer. 2013 Aug 1;119(15):2728-36

SG según línea





42Jabbour E 

EHA 2015

Inotuzumab ozogamicina con 

quimioterapia



Nuevos anticuerpos conjugados: 

pirrolobenzodiazepina
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Tratamiento del cáncer con 

CAR-T cells

44



CAR-T Cells en LLA-B

• Diana terapéutica = CD19

• Se expanden después de la infusión, en 

respuesta al antígeno 

• Pueden persistir durante meses o años

• Pueden acceder al LCR

45



Evolución en el diseño de CAR-T 

(2001-2004)

46



CAR-T de 2ª generación in-vivo 

(2006)

47



Armored CAR-T cells



CAR-T en LLA-B: publicaciones

49



CTL019
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Update: fase I 19-28z CAR-T en 

adultos con LLA-B en recaída/EMR+
Park L, et al. ASH 2015
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Tasas de RC



Supervivencia global



Toxicidad específica



Manejo del CRS



• Toxicidad inflamatoria puede ser grave

• Incertidumbre sobre la actividad crónica 
antiCD19

– Aplasia crónica de células B

– Agotamiento de células efectoras

• Clonas resistentes: CD19 negativos

• Eficacia a largo plazo?

• Se podrá prescindir del trasplante 
alogénico?

CD19-CAR T Cells

Incógnitas



¿Soluciones?



• Cambios ya reales en el manejo del 

paciente con LLA-B

• Y la LLA-T????

• Pero queda mucho por hacer

– Blina en EMR o en primera línea?

– Inotuzumab en primera línea?

– CAR-T muy limitada experiencia

Conclusiones



Gracias

¿Avances en LLA?


