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Sequential treatment of AML patients with alvocidib followed by cytarabine 
and mitoxantrone is highly effective through a mechanism dependent on MCL1 
expression and function
David J Bearss
Tolero Pharmaceuticals, USA

Multiple phase I/II studies have shown alvocidib to be highly effec-
tive in both frontline and relapsed/refractory AML when sequen-
tially administered before cytarabine and mitoxantrone (ACM). 
In frontline patients, ACM resulted in a complete remission (CR) 
rate of 70% versus 46% CR with ara-C and daunorubicin (7+3). 
The clinical activity of alvocidib in AML is significantly correlated 
with inhibition of cyclin-dependent kinase-9 (CDK9) and disrup-
tion CDK-9 mediated transcription. The MCL1 gene is regulated 
by CDK-9 transcriptional control and its expression is tightly reg-
ulated by alvocidib. Studies with AML cell lines to model the se-
quential treatment of the ACM regimen have shown that MCL1 
expression and apoptosis are tightly connected to treatment with 
alvocidib. To further investigate the correlation of MCL-1 mediat-
ed survival, mitochondrial profiling (BH3 priming) was conducted 
on 63 archived ACM-treated samples taken directly from patients 
bone marrow or circulating blasts. Analysis of the BH3 priming 
states in AML clinical samples revealed NOXA priming was sig-
nificantly higher in CR bone marrow samples (44.5% primed) 
compared with samples from non-responders (NR) (5.2% primed) 
(p=0.006). NOXA is known to interact directly with MCL1, sug-
gesting that the AML samples that are most responsive to ACM 
treatment may have a high survival dependence on MCL1. The 
correlation between NOXA and ACM response is distinct from 
priming states predicting response to other ara-C regimens in sam-
ples from AML patients. This work reveals a potential biomarker 
for identification of patients likely to respond to ACM and this 
biomarker is currently being prospectively tested in a phase II clin-
ical trial.The successive treatment initially presented and broadly 
concentrated in Italy has continually shown higher destruction 
rates than the traditional triple treatment. Consecutive treatment 
is another fourfold treatment, comprising of 10-day treatment in 
which a PPI in addition to amoxicillin is allowed for 5 days fol-
lowed by a PPI in addition to clarithromycin and a nitroimidazole 
(metronidazole or tinidazole) for an additional 5 days. Strangely, 

this methodology of the consecutive treatment may even work 
in territories of high clarithromycin obstruction. Inside the ini-
tial 5 days of treatment, clarithromycin-safe strains get killed by 
PPI–amoxicillin treatment, and in the staying 5 days the leftover 
strains are disposed of by the triple treatment. The consecutive 
treatment has now been assessed in different randomized prelim-
inaries and helpful achievement was affirmed generally as for the 
standard triple therapy. This routine gives high annihilation rates 
(>90%) in different nations and mainlands around the globe, in 
spite of the fact that not generally in controlled trials. However, 
it must be noticed that it may not work in every geographic terri-
tory as an ongoing, not completely distributed preliminary from 
Korea found no predominance of the successive treatment con-
trasted and standard triple treatments. This might be identified 
with higher paces of double obstruction here. Besides, past exam-
inations showed fundamentally lower destruction rates with the 
metronidazole-based routine contrasted and the tinidazole-based 
routine.


