
The combination of venetoclax (VEN) and a hypomethylating agent (HMA) such as
decitabine (DEC) is frequently used in acute myeloid leukemia (AML) for patients
unfit for standard chemotherapy. However, there is a subset of patients who do
not clinically respond to such combination therapies. To identify VEN + HMA non-
responders prior to treatment we developed an assay on our automated, high
throughput (HTS) ex vivo drug sensitivity platform to predict how a given patient
will clinically respond to DEC + VEN within an ongoing, open label, phase II clinical
trial (NCT03404193) for patients with newly diagnosed elderly/unfit or
relapsed/refractory (R/R) AML. To maximize the predictive features of our assay,
blast and T cells of baseline samples were also phenotyped using multiparameter
flow cytometry. Identifying non-responding patients before they are treated is
important as it would enable them to avoid a treatment failure, unnecessary
toxicity, and prioritize an alternative treatment. Importantly, this approach could
define a patient population with a high unmet medical need, warranting the
development of new therapeutics specifically for this population.

In NCT03404193 (Maiti et al., 2021), participants received DEC IV over 1 hour on
Days 1-10 for induction and on Days 1-5 after achieving complete remission (CR)
or complete remission with incomplete count recovery (CRi) during
consolidation/maintenance. Participants received VEN PO daily on Days 1-28 of
Cycle 1 and on Days 1-21 of subsequent cycles. VEN could be stopped on Day 21
if bone marrow analysis showed blast clearance or hypocellularity. Treatment
cycles repeated every 4-6 weeks for up to 24 cycles in the absence of disease
progression or unacceptable toxicity. Fig. 1 outlines the treatment schedule for
NCT03404193. The primary objective is overall response rate (ORR). Peripheral
blood (PB) specimens were obtained at baseline and 3±1 days after treatment
began in Cycle 1. Specimens were shipped on ice and processed within 1-4 days
of the blood draws. Following red blood cell (RBC) lysis, nucleated cells were
seeded in multi-well plates and treated with VEN in combination with DEC. Cells
were cultured for a total of 7 days. Ex vivo blast reduction and frequencies of T
cell subtypes were evaluated via multiparametric flow cytometry analysis and
compared to clinical response (Fig. 2).

7 days after initiation of the DEC + VEN ex vivo treatment of baseline samples,
blast counts from 5 out of 6 Responders (Rs, N=6) were substantially reduced to
near background levels compared to 2 out of 3 Non-Responders (NRs, N=3) (Fig.
3). We also measured immune subpopulations at baseline. There did not seem to
be an obvious association between treatment outcome and certain
subpopulations (Fig. 4). To assess whether the kinetics of blast reduction in
vivo correlates with increased or decreased levels of certain immune cell subsets,
the samples were classified as Rapid or Slow Responders based on their baseline-
normalized blast counts on 2 or 4 days after treatment began in Cycle 1. Rapid
Responders were defined as subjects with blast reduction to ≤50% 2 days
or to ≤33% 4 days after treatment begin compared to baseline. The group of
patients who experienced a rapid reduction of the blast levels was associated
with lower levels of naïve T cells (TN) and higher levels of T effector memory
(TEM) cells at baseline compared to the group with slow reduction or increase in
the blast levels (Fig. 5).

In contrast to commonly used assays measuring total cell viability, our platform
provides information on specific subpopulations. Such subpopulations, from
baseline samples, may indicate clinical response to drugs used in the clinic, such
as DEC + VEN. This may eventually lead to the identification of non-responders
early, allowing them to switch to a potentially more effective treatment regimen
before the lack of clinical response to DEC + VEN would become apparent.
Limitations of our laboratory study include small sample sizes. Efforts are
underway to validate some of the trends reported here.
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Figure 3. Ex vivo assay to predict patient outcome. Peripheral blood from baseline samples was RBC-lysed,
then nucleated cells plated in 384-well plates and treated with DEC and VEN. After 7 days of incubation, cells
were stained with a multicolor flow cytometry panel to enumerate blast cells. Blast counts from 5 out of 6
Responders were substantially reduced to near background levels compared to 2 out of 3 Non-Responders. The
MLFS sample was non-responding in the assay.

● Here, we demonstrate the use of an ex vivo drug sensitivity platform
to evaluate the clinical response to VEN + DEC across multiple
different features.

● 7 days after initiation of the DEC + VEN ex vivo treatment of baseline
samples, blast counts from 5 out of 6 Responders were substantially
reduced to near background levels compared to 2 out of 3 Non-
Responders.

● Patients who experienced a rapid reduction of their blasts in vivo
compared to those with slow reduction or increases in their blasts
tended to have:

○ Lower levels of naïve T cells (TN) at baseline
○ Higher levels of T effector memory (TEM) cells at baseline

• Ten-Day Decitabine with Venetoclax (DEC10-VEN) in Acute Myeloid 
Leukemia and Myelodysplastic Syndrome: Updated Results of a 
Phase II Trial. Abhishek Maiti et al., annual ASH meeting 2021 
Abstract Number 1270.

Dosing Schedule in NCT03404193

Figure 1. DEC IV was given over 1 hour on Days 1-10 for induction and on Days 1-5 after achieving complete
remission (CR) or complete remission with incomplete count recovery (CRi) during consolidation/maintenance.
VEN PO was taken daily on Days 1-28 of Cycle 1 and on Days 1-21 of subsequent cycles. VEN could be stopped on
Day 21 if bone marrow analysis showed blast clearance or hypocellularity. Treatment cycles repeated every 4-6
weeks for up to 24 cycles in the absence of disease progression or unacceptable toxicity.

Figure 2. Cells from AML 
patient samples 
(peripheral blood or 
bone marrow aspirate) 
are seeded in 384-well 
plates, drug treated, 
incubated at 37°C for 7 
days, then assessed by 
flow cytometry for blast 
cell reduction compared 
to vehicle controls 
(DMSO).

Ex vivo platform

Txd: previously treated
Untxd: previously untreated  (Tx naïve)
sAML: secondary AML
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Figure 5. Kinetics of blast change for all patients with qualifying sample criteria.
Blast levels were defined as rapidly decreasing (“Rapid”) when they reduced to ≤50%
2 days or to ≤33% 4 days after VEN+DEC initiation relative to baseline (pre-Tx time
point up to Day -4 relative to treatment begin). Rapid responders show a trend for 1)
higher levels of total CD4+ and CD8+ T cells, 2) lower levels of naïve T cells (TN), and
3) higher levels of T effector memory cells (TEM) than patients with slow reductions
or increases in their blast levels. No obvious association between responders and
non-responders to either the Rapid or Slow/Increase group was noted.

Txd: previously treated
Untxd: previously untreated (Tx naïve)
sAML: secondary AML
MLFS: morphologic leukemia-free state

B Patients with prior Tx only

Figure 4. Total blast counts as percentage of the live cells and immune subpopulations for all 
patients (A) and for previously treated patients only (B) with qualifying sample criteria.


