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For the majority of elderly patients (>65 years of age) 
with newly diagnosed AML, who are considered “unfit” 
for intensive chemotherapy the therapeutic options were 
limited until very recently. Low Dose cytarabine (LDAc) 
and hypomethylating agents (Azacitidine and Decitabine) 
were the only commercially available treatments for this 
population in Europe, however with very modest response 
and survival rates (table 1).4-6 

currently, there is an intensified research effort for the 
identification of new potentially active targeted therapies, 
especially for elderly AML patients. research is based 
mainly on the better understanding of the complicated 
molecular landscape in AML,7 which results in the de-
velopment of several new drugs that specifically target 
the recurrently identified mutations. table 2 summarizes 
the most important clinical data of novel agents for the 
treatment of elderly AML patients.8-17 All drugs in table 
2 have already received commercial approval from FDA 
(Food and Drug Administration) in UsA. some of them 
have also received EMEA (European Medicines Agent) 
approval. However, there are many other novel agents 
(for example guadecitabine,18 a novel hypomethylating 
agent and quizartinib,19,20 a FLt3 inhibitor), which failed 
to produce therapeutic advantage for elderly newly diag-
nosed AML populations, when tested in phase III trials.

Data from table 2 shows that Venetoclax,12-15 a bcL-2 
inhibitor, presents remarkable efficacy in combination with 
currently available treatments for elderly AML patients 
and therefore is considered a very promising therapeutic 
option for these patients. the present review aims to sum-
marize data on the role of Venetoclax in the treatment 
of AML including: the pathophysiologic mechanism of 
action and published clinical data.

Venetoclax mechanism of action (ΜΟΑ)

Apoptosis is facilitated through two different path-
ways,21,22 both of which end up to the activation of the 
caspase complex, the mediator of apoptosis. the first 
pathway is the “death receptor” pathway, which is activated 

by binding of members of tNF superfamily to their cell 
surface receptors. Upon binding an enzymatic cascade 
leads to caspase 8 activation. the second pathway is the 
mitochondrial pathway, which is regulated by the members 
of the bcL2 (b cell Lymphoma 2) superfamily. 

the bcL2 superfamily consists of three protein groups:23 
the multidomain (many –bH subunits) pro-apoptotic bcL-2 
group (bAK and bAX proteins belong to this group), the 
multidomain antiapoptotic bcL-2 group (bcL2, bcLXL, 
McL1 and others belong to this group) and finally the 
bH3-only domain pro-apoptotic group (bIM, PUMA, bID, 
bAD, NOXA, bIK, bMF belong to this group). 

two members of the 1st group, bAK and bAX are 
responsible for the formation of pores on the mitochon-
drial membrane. bAK and bAX molecules are activated 
by the bH3-only members and create a complex on the 
mitochondrial membrane (mitochondrial outer membrane 
permeabilization-MOMP).24 the bH3-only pro-apoptotic 
proteins are released from the antiapoptotic members 
(e.g. bcL2). Upon MOMP formation, cytochrome c is 
released from the mitochondrion, along with smac and 
other intramitochondrial proteins and this leads to the 
activation of other caspases beyond 8, the final step of the 
pathophysiology of apoptosis.25 

Under normal conditions apoptosis is strictly con-
trolled through a fine balance between pro-apoptotic and 
antiapoptotic members of the bcL-2 family. the antiapo-
ptotic bcL2 members sequester the bH3-only proteins 
and prevent excess apoptosis.24 On the other hand, under 
stress conditions (e.g. radiation, growth factor depriva-
tion) apoptosis is facilitated. In the case of malignant cells 
this balance is disrupted. the antiapoptotic molecules, 
like bcL2, are increased resulting in reduced release of 
bH3-only proteins and impaired MOMP formation, which 
leads to inhibition of apoptosis.25,26 

In hematologic malignancies increased expression of 
antiapoptotic proteins is observed. In a review by tzifi F 
and coworkers,27 the authors describe that different panel 
of antiapoptotic proteins are overexpressed in every hema-
tologic malignancy. bcL2 overexpression in all leukemias 

table 1. commercially available treatment options in Europe for elderly AML patients until recently4-6

Dose Response Median Survival Reference

Low Dose cytarabine 
(LDAc)

20 mg/m2 sc x10 days 11-19% (cr=9%) <6 months burnett et al. cancer 
2007;109:1114–24

Decitabine 20 mg/m2 iv x 5 days cr+crp+cri=28% 7.7 months Kantarjian H, et al. J clin 
Oncol. 30:2670–2677, 2012

Azacitidine 75 mg/m2 sc x 7 days cr+cri=27.8% 10.4 months Dombret H, et al. blood 
2015




