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Purpose: We report the efficacy and safety of venetoclax plus decitabine-based treatment in
heavily pre-treated relapsed or refractory acute myeloid leukaemia (RR-AML) in a real-
world setting.

Patients and Methods: There were 22 patients in this study and the median age was 47.5
(12—-84) years old, including 11 males and 11 females. Among them, 8 patients were relapsed
AML including 2 patients relapsed after HSCT and 14 patients with primary refractory AML
including 4 secondary AML. The median number of cycles of previous chemotherapy was 4
(range, 2-10).

Results: After a course of venetoclax plus decitabine-based treatment, 9 patients achieved
complete remission (CR) and 1 patient achieved complete remission with incomplete hae-
matological recovery (CRi). The overall response rate (ORR) was 45.5% and the CR rate
was 40.9%, and the median time to reach CR/CRi was 21 (13—46) days. Four of the 10 CR/
CRui patients relapsed again, and the median time of relapse was 5 (1.0-24) months. The one-
year overall survival rate was 31.8%, and the median survival time was 6 months (95% CI,
1-9 months). The one-year overall survival rate of 10 CR/CRIi patients was 59.1%, and the
12 NR patients was 10.4% (p=0.001). Nausea and vomiting occurred in 11 patients (50.0%).
All patients had grade IV neutropenia and IV thrombocytopenia (100%). Pneumonia
occurred in 14 patients (63.6%) and septicaemia occurred in 2 patients (9.0%). The cause
of death in all patients was primary disease progression, and no patients died due to the side
effects.

Conclusion: The efficacy of venetoclax plus decitabine-based treatment in the real-world
treatment of heavily pre-treated RR-AML is similar to that in clinical trials, and the side
effects are controllable.
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Introduction

Acute myeloid leukaemia (AML) accounts for approximately 80% of acute leukae-
mias in adults and is heterogeneous. Generally, the complete remission rate (CR) of
1-2 courses of standard-dose induction chemotherapy can reach 60-70%, but
approximately 30-40% of patients cannot achieve CR with conventional
chemotherapy.! AML patients who cannot achieve CR with two courses of the

standard regimen are classified as primary refractory AML. In addition, regardless
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of whether high-dose chemotherapy or haematopoietic
stem cell transplantation (HSCT) is used for consolidation
treatment, 20-30% of patients will still have disease
relapse, although 30-40% of patients with relapse can
achieve remission again through a second-line regimen.
The second-line regimen in relapsed AML mainly includes
a high-dose cytarabine-based regimen, such as
a fludarabine/cladribine+ cytarabine +granulocyte colony-
stimulating factor (FLAG/CLAG) regimen, and a priming
regimen, but most patients do not achieve CR with this
regimen.” At present, the treatment of refractory and
relapsed AML (RR-AML) is difficult. In recent years,
a number of clinical trials have shown that the specific
Bcl-2 inhibitor venetoclax combined with hypomethylat-
ing agents (HMA) is effective in the treatment of relapsed
and primary refractory AML. However, there is obvious
heterogeneity in the reports of treatment efficiency, the
overall response rate (ORR) ranges from 21% to 75%.>*
In this study, we published the data on the efficacy of
venetoclax combined with a hypomethylating agent deci-
tabine in heavily pre-treated patients with RR-AML in
a real-world setting; and we also performed a systematic
literature review to assess the overall response rates (ORR)
and the impact of genes mutations on RR-AML patients

treated with venetoclax + HMA.

Methods

Patients

From May 2018 to January 2021, twenty-two patients with
heavily pre-treated relapsed or refractory AML who received
venetoclax plus decitabine-based treatment were collected.
These patients had one of the following clinical characteris-
tics: Relapsed AML patients failed to achieve CR after one or
more courses of the second-line treatment after the first
relapse; AML patients relapsed after HSCT; newly diagnosed
AML patients who failed to reach CR after two courses or
more of standard induction chemotherapy (primary refrac-
tory disease).” Demographic characteristics, blood cell
counts, proportions of blast cells in the bone marrow, initial
induction chemotherapy regimens, median remission times,
time to relapse durations, reinduction therapy and chemother-
apy schemes after relapse, and total chemotherapy courses
were collected. All treatment options were agreed upon and
signed by patients and their families. The research was
approved by the ethics committee of the first affiliated hos-
pital of university of science and technology of China and all
patients had given written informed consent. Among them,

children under 18 years old had obtained the informed con-
sent from their parents or legal guardians. This study was
conducted in accordance with the Declaration of Helsinki.

Treatment

Treatment regimens included venetoclax (100 mg on day 1
and 200 mg on day 2, and 400 mg scheduled for days 3 to
28) and decitabine (at a dose of 15~20 mg/m2 per day on
days 1 through 5 every 28-day cycle).

On the basis of venetoclax plus decitabine, three
patients younger than 50 years with good physical fitness
(ECOG score 0—1) received cladribine (5mg/m? per day on
days 1 through 5) and low-dose cytarabine (10mg/m? q12h
on days 1 through 10 or 14); Six patients were treated with
the FLT3 inhibitor sorafenib (400mg scheduled for days 1
to 28) due to the FLT3-ITD mutations.

To prevent the occurrence of tumour lysis syndrome,
venetoclax treatment was started when the white blood cell
count was less than 25x10°/L and hydration alkalization and
diuresis were also administered during the treatment.
Posaconazole or voriconazole was given to prevent fungal
infection. When there was severe neutropenia or the patient
develops severe infections, venetoclax was temporarily
stopped.

Follow-Up and Statistical Analysis

The patients were followed up to April 10, 2021. The median
follow-up time was 4 (1-36) months after venetoclax com-
bined with decitabine treatment, and no patient was lost to
follow up. After treatment, routine blood tests were conducted
every 1-2 days; liver and kidney function and electrolyte and
blood glucose levels were detected 2—3 times a week; and
bone marrow cytology and minimal residual disease (MRD)
were detected every month after treatment. The main follow-
up measures were ORR [including CR, CRi, and partial
remission (PR)], survival time and adverse events. We used
Common Terminology Criteria for Adverse Events (CTCAE-
Version 5.0) to grade and evaluate the adverse events (AE).
SPSS 22.0 software was used for statistical analysis, and the
Kaplan-Meier method was used to generate survival curves.
The overall survival (OS) time was defined as the time from
the beginning of treatment to the end of follow-up or death.

Results

Characteristics of Patients
There were 11 males and 11 females with a median age of
47.5 years (12-84 years). Among them, 8 patients were
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relapsed AML including 2 patients relapsed after HSCT
and 14 patients were primary refractory AML including 4
secondary AML. The median number of cycles of pre-
vious chemotherapy was 4 (range, 2—10). The median
percentage of blast cells in the bone marrow was 56 (28—
98) %. Gene mutations included FLT3-ITD mutation in 6
cases, FLT3-TKD mutation in 1 case, NPM1 mutation in 7
cases, IDH1/IDH2 mutation in 3 cases, AML-ETO muta-
tion in 2 case, DNMT3A mutation in 2 cases, TP53 muta-
tion in 1 case, KRAS mutation in 1 case, MLL-AF6
mutation in 1 case, TET-2 mutation in 1 case, SRSF2
mutation in 1 case, CBF-MYHI1 mutation in 1 case,
CEBPA mutation in 1 case, and ASXL1 mutation in 1
case. (Tables 1 and 2).

Before treatment with decitabine and a Bcl-2 inhibitor,
8 patients presented with hyperleukocytosis, and 5 of these
patients had leukocytes >100x10°/L. They were treated
with cytarabine (100mg) and etoposide (100mg) to reduce
the white blood cell counts to less than 25x10°/L before
venetoclax treatment.

Remission Rates and Survival Time

After a course of the treatment, 9 patients achieved com-
plete remission (CR) and 1 patient achieved complete
remission with incomplete haematological recovery
(CRi). The overall response rate (ORR) was 45.5% and
the CR rate was 40.9%, and the median time to reach CR/
CRi was 21 (13—46) days. Seven patients achieved CR at
28th day after venetoclax combined with decitabine treat-
ment and the CR rate at 28th day was 31.8%. All CR
patients achieved complete molecular remission or
a minimal residual disease (MRD)-negative status. Three
patients successfully received HSCT after CR, and the
others continued venetoclax plus decitabine maintenance
treatment.

The one-year overall survival rate was 31.8%, and the
median survival time was 6 months (95% CI, 1-9 months)
(Figure 1). Four of the 10 CR/CRIi patients relapsed again,
and the median time of relapse was 5 (1.0-24) months.

The one-year overall survival rate of 10 CR/CRi patients

Table | The Characteristics of All the Patients and the Comparison of the CR/CRi and the NR Patients

Characteristics N=22 CR/CRi(N=10) NR(N=12) P value

Age(years) 47.5 (12-84) 48(12-81) 47(24-84) |

Male, n (%) 11(50%) 4(40.0%) 7(58.3%) 0.67

Numbers of chemotherapy in the past 4 (2-10) 3(2-10) 7(3-7) 0.05

AML type 0.09

Primary AML 18(81.8%) 10(100%) 8(66.7%)

Secondary AML 4(18.2%) 0(0%) 4(33.3%)

Relapse or refractory AML 0.44

Relapse AML 8(66.7%) 5(50.0%) 3(25.0%)

Refractory AML 14(63.6) 5(50.0%) 9(75.0%)

Blast cells in the BM before treatment (%) 56 (28-98) 60 (29-98) 56 (28-98) 0.49

Prior HMAs, n (%) 17(77.3%) 6(60.0%) 11(91.7%) 0.21

WBC count at onset 13.8(1.38-171) 40.63(2.3-170) 4.27(1.38-171) 0.10

ELN risk, n (%) 0.64

Favorable 5(22.7%) 3(30.0%) 2(16.7%)

Intermediate 7(31.8%) 2(20.0%) 5(41.7%)

Adverse 10(45.5%) 5(50.0%) 5(41.7%)

FLT3 mutant, n (%) 7(31.8%) 5(50.0%) 2(16.7%) 0.17

NPMI mutant, n (%) 7(31.8%) 5(50.0%) 2(16.7%) 0.17
Cancer Management and Research 2021:13 https: 5615

Dove:


https://www.dovepress.com
https://www.dovepress.com

Dove

Tong et al

o [44
o 1T
ko) 0¢
ko) 6l
ko) 8l
N Al
YD 9l
D Sl
AN 4
YD €l
AN Cl
AN 11
YD 0l
AN 6
AN 8
AN L
o) 9
N S
N 14
N €
N C
N |
OLITWY | I IHAW-949D | vd€g3D | T4SHS | T:L3AL | ITXSV | SVUM | VELWNG | IWdAN | T/1I"HAI | 94V-TIW | €591 | Q)L-€11d | QLI-€L1d | uoissiway | sid

(An1sod s1 uoneinpy auacy Suipuodsadio) ays Jey) ussaidey saxog a|dind) siusned Syl ||y JO SUONEINL dUAL) T d|qel

Cancer Management and Research 2021:13

https:
Dove!

5616


https://www.dovepress.com
https://www.dovepress.com

Dove Tong et al

1.0

o
o
|

Probability

o
'S
|

T T T T T T T
0 5 10 15 20 25 30 35

Months.to.0S

Figure | The one-year overall survival (OS) rate of 22 patients was 31.8%, and the median survival time was 6 months (95% CI, 1-9 months).
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Figure 2 The one-year overall survival rate of 10 CR/CRi patients was 59.1%, and the |2 NR patients was 10.4%, and there were statistical differences between the two
groups (P=0.001).
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was 59.1%, and the 12 NR patients was 10.4% (p=0.001)
(Figure 2).

Characteristics of the Patients Achieving

Remission

Among the 10 CR/CRIi patients, four had positive FLT3-
ITD mutation and all of them received sorafenib treatment,
one had FLT3-TKD, one had AML-ETO, one had CBFj-
MYHI11 and two had NPM1 mutation.

Among the four FLT3-ITD patients, one was a patient
relapsed after UCBT and remains disease-free currently for
28 months after venetoclax plus decitabine treatment; Two
patients underwent UCBT after CR and remains disease-free
for 8 and 11 months after complete remission; One patient
relapsed 24 months after venetoclax treatment, but the blast
counts remained below 10%, and the patient is still alive.

Based on the treatment of venetoclax plus decitabine,
one patient with FLT3-TKD obtained CRi after one course
of the treatment and received HSCT; one AML-ETO posi-
tive relapsed AML patient with previous two times of
transplant achieved CR, however, the patient relapsed
again after 7 months and died 9 months after CR; one
patient with CBFB-MYHI11 acquired CR after one course
of treatment, and now has a disease-free survival(DFS) of
6 months; one patient with hyperleukocytosis and a NPM1
gene mutation relapsed after | month and died 2 months
after CR; one patient with a NPM1 gene mutation and

normal white blood cell count acquired CR after one
course of treatment, and now has a DFS of 3 months;
one patient with no gene alterations relapsed after 4
months and died 6 months after CR (Figure 3).

All CR patients were de novo AML and no secondary
AML. Six patients of ten had previously used hypomethylating
agents before treatment (60.0%). The median number of che-
motherapies before treatment was 3 (2—10) of the 10 patients.

Characteristics of Patients Not Achieving

Remission

Among the 12 patients, two had FLT3-ITD mutations and
both of them received sorafenib treatment, one patient had
MLL-AF6, one case with hyperleukocytosis and NPM1
gene mutation, one had KRAS and ASXL1 mutation at the
same time, one had NPM1 and TET-2 mutation, one had
AML-ETO and IDH1 mutation. Four secondary AML
were all refractory and did not get CR after the treatment
of venetoclax plus decitabine. Eleven patients had pre-
viously used the hypomethylating agents before treatment
(91.7%). The median number of chemotherapies before
treatment was 6 (3—7) of the 12 patients.

Differences in Characteristics Between
CR/CRi and NR Patients

The incidences of FLT3 mutation and NPM1 mutation were
slightly higher in the CR/CRi group (50.0%, 50.0%) than in the
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Figure 3 Remission and survival of the 22 patients.
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NR group (16.7%, 16.7%), but there were no significant dif-
ferences (p=0.17, 0.17). The number of previous chemothera-
pies in the CR/CRi group was less than that in the NR group [3
(2-10) vs 6(3—7), p=0.05]. All Secondary AML did not receive
CR/CRi, and the incidence of secondary AML was slightly
higher in the NR group (33.0%) than in the CR/CRi group
(0%) (p=0.09). The proportion of patients using hypomethylat-
ing agents in the previous treatment in the CR/CRi group was
lower than that in the NR group, but with no statistical differ-
ence between the two groups (60.0% vs 91.7%, p=0.21)
(Table 1).

Adverse Events

No tumour lysis syndrome (TLS) was found in patients
treated with increasing doses of venetoclax. Nausea and
vomiting occurred in 11 patients (50.0%). All patients
had grade IV neutropenia and thrombocytopenia
(100%). No damage to liver and kidney function was
observed. Seven patients temporarily discontinued treat-
ment because they developed severe neutropenia
(neutrophils<0.1x10°/L). Pneumonia occurred in 14
patients (63.6%), and septicaemia occurred in 2 patients
(9.0%). The cause of death in all patients was primary
disease progression, and no patients died due to the side

effects.

Discussion

Venetoclax has been widely used in the treatment of
a variety of haematological tumours because of its kill-
ing effects on a variety of tumour cells.® In AML,
venetoclax can selectively kill AML cells and increase
the sensitivity of AML cells to chemotherapy.’
However, a Phase II clinical study by Konopleva et al®
found that the efficacy of venetoclax alone in the treat-
ment of AML was not ideal. In January 2018, a phase
IB clinical trial published in Lancet Oncol combined
venetoclax with hypomethylating agents in the treatment
of elderly patients with AML, and the results showed
that the effectiveness was significantly higher than that
seen with venetoclax alone,” and a recent study with
more patients obtained the similar results.'”

Given the results of these clinical trials, in
November 2018, the US FDA approved the use of
venetoclax combined with hypomethylating agents in
the treatment of newly diagnosed AML patients who
were not suitable for intensive chemotherapy. However,
AML has a high disease recurrence rate, and some
newly diagnosed AML are primary refractory AML.

Therefore, venetoclax combined with methylating
agents has been used in the treatment of RR-AML,
and has obtained good clinical results. Bewersdorf et -
al'' published a meta-analysis on the treatment of R/
R-AML with venetoclax alone or in combination with
hypomethylating agents, and analyzed a total of 7 clin-
ical studies (n=219). For all studies combined, ORR
was 31.1% including 20.7% for venetoclax monother-
apy and 38.7% for Venetoclax combined with HMA/
LDAC.

We reviewed twelve published literatures from 2017 to
2020 on the treatment of R/R AML with venetoclax com-

bined with hypomethylating agents.**'*' The reported

Table 3 Predictive Gene Mutation in the Literatures

Cancer Management and Research 2021:13

Favourable No Impact Adverse
RUNXI DiNardo CD,® Yu- | Erika Morsia'’
Wen Wang'’
IDHI/2. DiNardo CD,? Erika Morsia'’
DiNardo CD,'¢
Yinjun Lou'®
FLT3-ITD | DiNardo CD.' Aldoss 1," Goldberg
Yinjun Lou,'® AD,|2 Yu-
Erika Morsia'® Wen Wang,|7
TP53 Aldoss 1,' DiNardo
Yinjun Lou,'® CD,' Yu-
Erika Morsia'” Wen Wang'”
NPMI DiNardo CD,'¢ Yinjun Lou'®
Yu-Wen Wang'”
RAS Goldberg
AD,'? Yu-
Wen Wang'”
ASXLI Aldoss 1,'® Yu-
Wen Wang'”
TET2 Aldoss 1'®
U2AFI Aldoss 1.'®
SRSF2 Yu-Wen Wang'”
SETBPI Yu-Wen
Wang|7
DNMT3A | Erika Morsia'® Yu-Wen
Wang'”
JAK2 Erika Morsia'’
BCOR Erika Morsia'’
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ORR rate was 44.5 (21-75) %, CR/CRi was 39.8 (12-51)
%. Compared with previous data, our study obtained the
similar results, of which the ORR was 45.5% and the CR
rate was 40.9%, although these RR-AML patients were
heavily pre-treated. Some clinical studies analyzed the
effect of genes mutations on disease remission, and they
concluded that the most favourable gene mutations are
IDH1/2, NPM1 and ASXL1 genes, the unfavourable
gene is RAS gene, and the most controversial genes are
FLT3-ITD and TP53 mutations (Table 3). Venetoclax com-
bined with FLT3 inhibitors can significantly improve the
efficacy compared to the FLT3 inhibitors alone. Raghuveer
Singh Mali et al*? reported that in vivo, venetoclax com-
bined with quizartinib, a potent FLT3 inhibitor, showed
greater anti-tumor efficacy compared to quizartinib or
venetoclax alone. In our study, 5/7 FLT3-positive patients
achieved CR/CRi. Of these, 4 patients were treated with
the FLT3-ITD inhibitor sorafenib. Therefore, in our study,
the high CR rate of FLT3-positive patients may be due to
the use of FLT3 inhibitors, or may be venetoclax can
overcome the poor prognosis of FLT3 mutation.

Although venetoclax can achieve good therapeutic
effects, drug resistance often occurs. Patients who have
previously received hypomethylating agents will develop
resistance to treatment based on venetoclax, and the under-
lying mechanism needs to be further explored. Long-term
efficacy is difficult to maintain for venetoclax. In a study
of 43 relapsed or refractory patients treated with veneto-
clax in combination with HMAs, LDAC, or other agents
such as cladribine or midostaurin, the ORR was 21%.’
Finally, although the majority of newly diagnosed patients
respond to venetoclax-based combinations, the median
duration of response may only be approximately 12
months, which necessitates an understanding of how resis-
tance evolves and how this can be targeted.”* In our study,
we also found that four of 10 CR/CRi patients relapsed,
and the median time to relapse was only 5 (1.0-24)
months. Therefore, haematopoietic stem cell transplanta-
tion (HSCT) is recommended for consolidation therapy in
patients with CR after Venetoclax-based treatment; how-
ever, most of these patients are ineligible for HSCT due to
their old age or poor performance status.

One of the major obstacles limiting the clinical use of
venetoclax is tumour lysis syndrome (TLS). Currently, stra-
tegies slowly increasing the dose of venetoclax are used to
reduce the risk of TLS. The most common adverse reaction is
gastrointestinal symptoms. Due to the fact that high-dose
venetoclax (1200mg daily) can cause serious gastrointestinal

symptoms,”* a dose of 400-800 mg/day is widely used when
venetoclax is combined with other drugs. Other serious
adverse reactions include pneumonia, febrile neutropenia,
or autoimmune haemolytic anaemia.>> In our study, there
were no cases of treatment interruption or death due to the
adverse drug reactions. The limited number of cases and the
short follow-up time of some patients are the limitations of
our study. In the future, we will continue to expand the
number of cases, analyze more different gene mutations, try
to find out which patients can benefit from this treatment, and
strive to draw more reliable conclusions.

Conclusions

Venetoclax combined with a hypomethylating agent deci-
tabine- based treatment can result in CR as well as com-
plete molecular remission for some heavily pre-treated
RR-AML patients. The treatment was well tolerated, and
no serious adverse reactions occurred in this study of
a real-world setting. Despite the success of the combina-
tion of venetoclax with a hypomethylating agent in indu-
cing remission in RR-AML, acquisition of resistance to
venetoclax in RR-AML is still the main cause of treatment
failure. Therefore, HSCT is recommended for consolida-
tion therapy in patients who achieve CR.
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