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Targeted therapy in hematology

� Fundametal shift in the treatment of malingnant blood
diseases is under way

� Classical cytotoxic chemotherapy may not be a 
component of therapy in multiple myeloma, chroniccomponent of therapy in multiple myeloma, chronic
lymphocytic leukemia, acute lymphoblastic leukemia

� Does cytotoxic therapy still have a place in the 
management of acute myeloid leukemia (AML)



Acute promyelocytic leukemia

� APL – t(15;17);  PML/RARA gene

� Induction and consolidation based on all-trans retinoic acid (ATRA) in 
combination with arsenic trioxide (ATO) or anthracyclin (idarubicine)

� CR >95% 

Lo-Cocco et al. NEJM 2013, Abaza et al. Blood 2017



AML – acute myeloid leukemia 

WHO 2016. Arber et al. Blood 2016



AML

� Prognostic factors in AML

� Age

� Performance status 

� Functional and cognitive status

� Comorbid condition

� Antecedent haematologic al disorder

� WBC at presentation

� Cytogenetics� Cytogenetics

� Molecular abnormalities

Dohner et al. NEJM 2015, Blood 2017 Tamamyan et al. Critical Rev Oncol/Hematol 2017
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Genetic abnormalities in AML

Dohner et al. Blood 2017



Treatment of AML

ELN, NCCN, PALG RECOMMENDATION

� Induction chemotherapy

� Regimen „3+7” (daunorubicin + cytarabine): CR 60-85%

� Variants

� Dose and type of anthracyclineDose and type of anthracycline

� Dose of cytarabine

� Nucleoside analogue

� Post-remission therapy

� Consolidation

� Chemotherapy based on HiDAC

� HSCT

� Maintenance therapy?

�

Hołowiecki et al. JCO 2012



AlloSCT in AML treatment

OS and NRM according to post-remission therapy and cytogenetic risk
AlloSCT vs conventional treatment

Stelljes et al. JCO 2014



AlloSCT for AML

Passweg et al. BMT 2017, BMT 2018



AlloSCT in AML treatment

CIBMTR Newsletter 2017



AML in older age

Intensive chemotherapy
CR: 66,8%
2 yrs OS: 30%
Risk factors

performance status
cytogenetics

OS of AML pts >60 years according to treatment arm.  AML97 OSHO Study. 

Kahl et al. J Cancer Res Clin Oncol 2016

Palliative treatment
LD-AraC
IDA + thioguanine
Etoposide



AML – genomic and epigenomic landscape

� Targeted mutational analysis s-AML, t-AML  and de novo AML >60 years
old

� RNA splicing: 55%

� DNA methylation: 46%

� Chromatin modification: 42%

� RAS pathway signaling: 42%RAS pathway signaling: 42%

� Transcriptional regulation: 34%

� The cohesin complex: 22%

� „Secondary-type” mutations

� 95% specificity for s-AML

� Elderly AML: 33,3% of secondary type mutation

� Change approach to management of AML –

use of HMA?

Lindsley et al. Blood 2015



Azacitidine

� 5-azacitidine – analog of cytosine, DNA 
methylotransferase inhibitor (DNMT)

� Mechanism of action
� Dose-dependent activity

� Direct cytotoxicity and apoptotic effect on 
malignant cells (high dose)

� DNA demethylation leading to re-expression of 
silenced tumor suppression genes (low dose)silenced tumor suppression genes (low dose)

� Therapeutic profile
� Prolongs OS in MDS and selected AML patients

� Responses seen in high risk patients (short-lived)

� Well tolerated in comorbid and/or elderly
patients AML 20-30% blasts. 113 patients; edian

age 70 years. 

AZA vs CCR. 2-yrs OS 50% vs 16%. 

Fenaux et al. JCO 2010 



Azacitidine in MDS/AML treatment

Meta-analysis of randomised studies AZA vs conventional care regimen (CCR). 1775 patients.  OS 
(a) ORR (b)  

Yun et al. Clinical Epigenetics 2016



AML – novel therapies

Daniel Pollyea. Hematology, ASH 2018



New drugs for AML 

Wei & Tiong. Blood 2017



Midostaurin

Midostaurin – phase 3 study RATIFY
• Oral multitargeted kinase inhibitor
• AML de novo 717 patients
• FLT3 30%
Combination therapy

• Standard chemotherapy
• Midostaurin 2 x 50 mg 8-21 days or

placebo

Stone et al. NEJM 2017

placebo
Maintenance therapy
Efficacy outcomes
• CR 58.9% vs 53.5%
• Median OS 74.7 vs 25.6 months
• 4-yrs OS 51.4% vs 44.3%
Safety and tolerance
• Anemia
• Nausea
• Skin rash



FLT3 inhibitors

Antar et al. BMT 2017



Gemtuzumab ozogamycin

Meta-analysis of randomised trials - 3325 patients. Hills et al. Lancet Oncol 2014



Gemtuzumab ozogamycin

Gemtuzumab ozogamicin
• Monoclonal antibody to CD33 linked to 

calicheamicin
• AML de novo
• Combination therapy
Efficacy

Hills et al. Lancet Oncol 2014. Burnett et al. Heamatologica 2016 

Efficacy
• 6-yrs OS                    32.2 vs 35.6%
• 6-yrs OS LR-IR 54.8 vs 75.5%   
Safety: 3 mg/m2

• VOD 0.5%
• IncreaseAlAT 7%
• Nephrotoxicity 1%
• Hematuria 1%



CPX-351

CPX-351
• Liposomal formulation of  

cytarabine:daunorubicin (1:5) vs 3+7
• AML – phase 2                126 patients
• AML >60 yrs – phase 3 309 patients
Efficacy

Lancet et al. Blood 2014. Lancet et al. JCO suppl 2016 

Efficacy
• ORR                             66.7 vs 51.2%
• OS                               14.7 vs 12.9 mo
• OS for sAML 12.1 vs 6.1 mo
Safety
• Slow hematologic recovery
• Infection complication



Enasidenib

Enasidenib – phase ½ study
• Oral selective inhibitor of mut IDH2 

enzymes
• AML relapsed/refractory
• mutIDH2 12%
• Dosing: 100 mg selected
Efficacy
• ORR 40.3%

Stein et al. Blood 2017

• ORR 40.3%
• CR 19.3%
• Early response 1.9 mo
• Median response duration 5.8 mo
• Median OS 9.3 mo
• OS for patients with CR 19.7 mo
• 1-yr OS 39%
Safety
• Hyperbilirubinemia 12%
• Differentiation syndrome 7%



Venetoclax

Venetoclax
• Oral bcl-2 inhibitor
• AML >65 yrs

• HMA 61  patients
• LDAraC 100 patients

Efficacy
• HMA combination

Pratz et al. Haematologica 2017 suppl. Wei al. Haematologica suppl 2017 

• HMA combination
• ORR 68%        

• LDAraC combination
• ORR 61%   

Safety
• Nausea
• Diarrhoea
• Neutropenic fever
• Hypertension



Treatment of  AML 

Perl A.  ASH. Hematology 2017



Summary

� New targeted drugs are likely to re-shape the 
therapeutic landscape of AML

� Daunorubicin and cytarabine continue to play an
important role in the treatment of AML 


