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A B S T R A C T

The addition of venetoclax to hypomethylating agents (HMA-V) improved the outcome of patients with newly 
diagnosed acute myeloid leukemia (AML) ineligible for intensive treatment. The aim of our study was to confirm 
data reported in literature, in a real-life multicenter experience. We retrospectively evaluated 56 naïve AML 
patients who received HMA-V at 8 different collaborating Hematology Units in the North-East of Italy, from 
September 2018 to October 2020. Patients received azacitidine or decitabine at standard dose, adding venetoclax 
starting from cycle 1–3. The median time-to-response was 2 cycles and composite complete remission rate (CCR) 
was 67.9%. Thirteen out of 38 responders (34.2%) relapsed, with a median response duration of 13.7 months. 
Transfusion independence (TI) was obtained in 27 (87.0%) and 28 (90.3%) out of 31 patients for red blood cells 
and platelets, respectively. Median OS was 12.3 months (95% CI, 8.1–16.5), and median PFS was 11.3 months 
(95% CI, 4.6–17.9). Cytogenetic risk was the only variable impacting on survival, while no differences were 
observed stratifying patients by age, bone marrow blasts, WHO classification or type of HMA. In conclusion, our 
real-life multicenter experience indicates that HMA-V treatment allows achieving good response rates in naïve 
AML patients, ineligible for intensive chemotherapy.   

Abbreviations: AML, acute myeloid leukemia; AML-MRC, acute myeloid leukemia with myelodysplasia related changes; AML-NOS, acute myeloid leukemia not 
otherwise specified; CCR, composite complete remission; CR, complete remission; CRi, complete remission with incomplete hematology recovery; EFS, event-free 
survival; ELN, European Leukemia Net; FDA, Food and Drug Administration; G-CSF, granulocyte colony-stimulating factor; HMA, hypometylating agents; HMA-V, 
hypometylating agents plus venetoclax; HSCT, hematopoietic stem cell transplantation; MFC, multiparametric flow-cytometry; MRD, minimal residual disease; NGS, 
Next generation Sequencing; NR, non-responders; OS, overall survival; PFS, progression-free survival; PR, partial response; RD, response duration; RFS, relapse-free 
survival; t-AML, therapy-related acute myeloid leukemia; TI, transfusion independence; TLS, tumor lysis syndrome; TRM, treatment-related mortality; TTR, time to 
response; V, venetoclax; WHO, World Health Organization. 

* Correspondence to: SC Ematologia, Azienda Sanitaria Universitaria Giuliano Isontina, P.zza Ospitale, 1-34125 Trieste, Italy.
E-mail address: eleonora.debellis@asugi.sanita.fvg.it (E. De Bellis).  

1

mailto:eleonora.debellis@asugi.sanita.fvg.it
www.sciencedirect.com/science/journal/01452126
https://www.elsevier.com/locate/leukres
https://doi.org/10.1016/j.leukres.2022.106803
https://doi.org/10.1016/j.leukres.2022.106803
https://doi.org/10.1016/j.leukres.2022.106803
http://crossmark.crossref.org/dialog/?doi=10.1016/j.leukres.2022.106803&domain=pdf


Leukemia Research 114 (2022) 106803

2

1. Introduction

Acute myeloid leukemia (AML) is a heterogeneous group of clonal
malignancies that can occur at any age even if almost 60% of cases are 
diagnosed among people older than 65 years [1]. Treatment of older 
adults remains an unsolved challenge [2,3]. In fact, AML of the elderly is 
often characterized by biological and genetic features that lend resis-
tance to conventional chemotherapy; furthermore, treatment-related 
mortality (TRM) frequently exceeds any expected transient response in 
older patients, that are often affected by age-related comorbidities and 
poor performance status [4,5]. 

Hypomethylating agents (HMA) decitabine and azacitidine demon-
strated a clinical benefit for elderly patients with AML in terms of he-
matologic improvement, reduction in transfusions and improved quality 
of life. However, long-term survival outcomes are unsatisfactory. 
Studies performed among elderly patients showed that decitabine and 
azacitidine (in > 30% blasts AML) may lead to a median overall survival 
(OS) of 7.7 and 10.4 months, respectively [6,7]. 

Among the novel therapies explored for AML in the last years, the 
BCL-2 inhibitor venetoclax (V), has played a crucial role. Preclinical 
studies showed induction of AML cell death in a p53-independent way, 
and synergistic anti-leukemia activity with HMA [8,9]. These data 
provided a rationale for clinical trials with the combination of hypo-
metylating agents plus venetoclax (HMA-V) in AML that led, in 
November 2018, to Food and Drug Administration (FDA) approval of 
this combination for the treatment of newly diagnosed AML patients 
aged ≥ 75 years or ineligible for intensive induction chemotherapy [10]. 

The aim of our study was to evaluate, in a real-life multicenter 
experience, the efficacy and safety of HMA-V in elderly or unfit AML 
patients, and to compare our results with those reported in literature. 

2. Patients and methods

We retrospectively evaluated naïve AML patients who received
HMA-V at 8 different collaborating Hematology Units in the North-East 
of Italy, from September 2018 to October 2020. 

Patients were studied at diagnosis by morphology, immunopheno-
typing, cytogenetics and molecular genetic tests, according to the 2017 
European Leukemia Net (ELN) recommendations [3]. We used collected 
data for classifying AML types according to the 2016 revision of World 
Health Organization (WHO) Classification of myeloid neoplasms and 
acute leukemias [11]. Patients were stratified in different risk categories 
by karyotype features: cytogenetic risk was evaluated according to the 
2017 ELN recommendations, whereas we were not able to stratify our 
population by genetic profile, as mutational status of RUNX1, ASXL1 and 
TP53 was not available for all patients. 

All included patients were treated with HMA-V since they had been 
considered unfit for intensive treatment, but not unfit for non-intensive 
chemotherapy. Treatment was given outside of a clinical trial, in 
accordance with the authorization of the Drug Italian Agency (AIFA) 
(AIFA 5% regulation). Patients were treated with azacitidine or decita-
bine, as a free clinician choice, at standard labeled dose, and V was 
added starting from cycle 1–3 with a short 1-week ramp-up from 100 mg 
to 400 mg daily and then continued at the dose of 400 mg daily. In 
patients with concomitant posaconazole anti-mycotic prophylaxis the 
dose of V was reduced to 100 mg daily, due to drug interaction. Dose 
adjustments of either V or HMA were allowed in case of toxicities, 
permitting both the single dose reduction as well as the modulation of 
schedule reducing the number of days of administration. Patients who 
achieved a hematological improvement continued therapy until disease 
progression or unacceptable toxicity. Patients underwent transfusion 
support and concomitant treatments with antibacterial and granulocyte 
colony-stimulating factor (G-CSF) as local practice. 

Responses were evaluated according to the 2017 ELN recommen-
dations [3]. Response evaluation included bone marrow morphological 
and, if possible, multiparametric flow-cytometry (MFC) analysis for 

minimal residual disease (MRD) evaluation. We defined 
time-to-response (TTR) as the number of cycles for achieving complete 
remission (CR) or CR with incomplete hematological recovery (CRi). 
Composite complete remission (CCR) was defined as the percentage of 
CR+CRi. Response duration (RD) was the time between CR/CRi and 
relapse. Transfusion independence (TI) was defined as ≥ 8 weeks 
without red blood cell and/or platelet transfusion. Safety profile was 
evaluated using the CTCAE criteria [12]. Finally, we evaluated overall 
survival (OS) and progression-free survival (PFS) of our population. 

Statistical analysis was performed using the IBM SPSS Statistics 
version 25. The confidence intervals for CR and CCR rates were calcu-
lated at 95% level. Non-parametric tests were used to evaluate the 
correlation between response or relapse and patient features (age, per-
centage of BM blasts, cytogenetic risk groups, categories by WHO 
Classification, or type of HMA utilized). Survival curves were estimated 
according to the Kaplan-Meier product-limit method and were tested for 
significant differences between groups using the log-rank test. All tests 
were 2-sided, accepting p < 0.05 to indicate statistically significant 
differences, and confidence intervals were calculated at 95% level. 

This study was approved by independent local ethic committees and 
conducted in accordance with the Helsinki declaration. It was registered 
on Clinicaltrials.gov (NCT04454580). 

3. Results

3.1. Patients 

Between September 2018 and October 2020, 56 previously untreated 
AML patients started HMA-V treatment. Biological features at onset, as 
well as assignment to 2016 WHO Classification categories are 

Table 1 
Baseline characteristics of 56 patients evaluated for the analysis. AML: acute 
myeloid leukemia; AML-MRC: acute myeloid leukemia with myelodysplasia 
related changes; AML-NOS: acute myeloid leukemia not otherwise specified; 
ELN: European Leukemia Net; RBC: red blood cells; t-AML: therapy- related 
acute myeloid leukemia; WHO: World Health Organization.  

Biological features at onset N = 56 (%) 

Male/Female 29/27 
Age (years), median (range) 75 (range 55–82) 
55–75 30 (53.6) 
> 75 26 (46.4) 
Hemoglobin (g/dl), median (range) 9.4 (3.8–15.3) 
Platelets (x 109), median (range) 38.5 (7–351) 
White blood cells (x 109), median (range) 4.95 (0.45–109) 
Bone marrow blasts (%), median (range) 55 (20–100) 
20–30% 16 (28.6) 
> 30% 40 (71.4) 
Karyotype  
Normal 21 (37.5) 
Complex 17 (30.4) 
Deletions or monosomies 4 (7.1) 
Other abnormalities 9 (16.1) 
Not evaluable 5 (8.9) 
Risk category by karyotype according to ELN recommendations  
Intermediate 28/51 (54.9) 
Adverse 23/51 (45.1) 
Somatic mutations  
NPM1 10/54 (18.5) 
FLT3-ITD 8/54(14.8) 
FLT3-TKD 3/54 (5.5) 
IDH1/2 9/54 (16.6) 
TP53 3/7 (42.8) 
Classification category according to WHO 2016  
AML-MRC 26 (46.4) 
t-AML 2 (3.6) 
AML with recurrent genetic abnormalities 12 (21.4) 
AML-NOS 16 (28.6) 
Baseline trasfusion dependence  
RBC 32 (57.1) 
Platelets 31 (55.3)  
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summarized in Table 1. The median age was 75 years (range 55–82), and 
40 patients (71.4%) had a bone marrow blast count > 30%. Among 51 
patients with evaluable cytogenetic profile, no core-binding-factor (CBF) 
AMLs were found, 37.5% of patients had normal and 30.4% had com-
plex karyotype (21 and 17 patients, respectively). Two patients resulted 
chromosome 5 deletion carriers, while other 2 had monosomal karyo-
type for chromosome 7. Among other abnormalities of significance, we 
found 1 patient with the BCR-ABL1 fusion gene, and 1 patient positive 
for a KMT2A rearrangement. When stratified by risk according to cy-
togenetic profile, we had no favourable risk patients, while intermediate 
and adverse groups were well distributed (54.9% vs 45.1%, respec-
tively). We had limited data about mutational profile, and only 8 pa-
tients underwent Next Generation Sequencing (NGS) analysis. 
According to 2016 WHO Classification, AML with myelodysplasia 
related changes (AML-MRC) was the most representative category in our 
population (26/56 patients, 46.4%), and this diagnosis was based on 
cytogenetic criteria in 20/26 (76.9%) patients. We grouped this cate-
gory with therapy-related AML (t-AML), in order to evaluate the impact 
of their common features on response and survival to our treatment. 
Transfusion-dependency data were available only for 31 patients at 
onset. 

3.2. Treatment outcome 

3.2.1. Response 
All patients received HMA-V treatment. Fourty-three patients 

(76.8%) were treated with azacitidine, while 13 (23.2%) received dec-
itabine (Table 2). The median number of cycles was 7 (range 1–29), and 
14 patients (25.0%) received ≥ 12 cycles of therapy. At the time of data 
analysis 21 patients (37.5%) were on-therapy. 

CR and CRi were achieved in 30 and 8 patients, respectively 53.6% 
(95% CI, 39.7–67.0) and 14.3%, with a CCR rate of 67.9% (95% CI, 
54.0–79.7) and a median time to CR/CRi of 2 cycles (range 1–6). No 
differences in terms of response were observed in our population when 
stratified by age (55–75 vs >75 years), bone marrow blast count 
(20–30% vs >30%), cytogenetic risk groups, categories by WHO Clas-
sification, or type of HMA utilized (Table 3). Four patients obtained a 
partial remission (PR) as the best response, within the 5th cycle; 2 of 
them relapsed, and all died for infectious causes. Among the 14 non- 
responders (NR), bone marrow blast count was higher (>30%) in 9 
patients (64.3%), and 7 (50.0%) were classified at onset as AML-MRC or 
t-AML. 

Among the 38 CR/CRi patients, 13 (34.2%) relapsed, and the median 
RD was 13.7 months (95% CI, 10.8–16.7 months). Although not statis-
tically significant, we observed that only 6 out of 21 (28.6%) responders 
with intermediate-risk cytogenetic relapsed, whereas half of patients (7/ 
14, 50.0%) with adverse-risk karyotype lost their response (p = 0.19). 
We also observed a higher relapse rate in AML-MRC + t-AML group, 
when compared to other Classification categories of AMLs, with 

percentages of 50.0% and 20.0%, respectively (9/18 vs 4/20 patients, p 
= 0.052, Table 3), 

Regarding mutational status, 5/8 FLT3-ITD positive patients ob-
tained CR/CRi within the 4th cycle, and no one of them relapsed: me-
dian RD was 10.8 months, considering one early death for a major 
thrombocytopenia-related intracranial hemorrhage during 2nd cycle. 
Two out of 4 TP53 mutated patients achieved CR, but 1 relapsed after 
9.9 months and 1 died in remission for a COVID-related pneumonia after 
the 8th cycle of therapy. 

We were not able to perform an analysis about MRD results in CR/ 
CRi patients, due to partial collected data in a retrospective real-life 
experience. 

Among 31 patients with known transfusion-dependence at onset, 
overall TI was obtained in 27 (87.0%) and 28 (90.3%) patients for red 
blood cells and platelets, respectively. 

3.2.2. Toxicities 
During treatment, 15 patients (26.8%) presented pneumonia, 10 

(17.8%) developed a sepsis, 7 (12.5%) had febrile neutropenia, and 2 
(3.6%) had major hemorrhages. Gastro-intestinal symptoms were re-
ported in 10 patients (17.8%), mostly represented by diarrhea or nausea 
of any grade. Neutropenia and thrombocytopenia gr. 3–4 were observed 
in 16 (28.5%), and 8 (14.3%) out of 56 patients, respectively. 

Data regarding the need for hospitalization of the whole population 
were not available, not allowing to perform an observational analysis 
and calculate the hospitalization rate. After achievement of morphologic 
leukemia-free state (MLFS), 28/38 patients (73.6%) needed G-CSF 
stimulation. Due to hematological toxicities, 14 (36.8%) and 27 (71.0%) 
patients required a dose reduction of HMA and V, respectively, and 21 
(55.3%) had to temporarily interrupt V administration. There were no 
adverse events related to tumor lysis syndrome (TLS). 

3.2.3. Survival 
At the time of analysis, 23 out of 56 (41.1%) patients were alive. 

Overall, 33 patients (58.9%) died, 28 (50.0%) for leukemia-related 
causes, 4 (7.1%) for infectious events and 1 (1.8%) for intracranial 
hemorrhage. Four out of 33 (12.1%) patients died in CR. After a median 
follow-up of 9.9 months (range 1.2–32.5), median OS was 12.3 months 
(95% CI, 8.1–16.5), and median PFS was 11.3 months (95% CI, 
4.6–17.9). 

When stratifying patients by age, bone marrow blast count, and type 
of HMA, no significant differences in terms of RD, OS or PFS were 
observed. Although not statistically significant, patients belonging to the 
group of AML-MRC + t-AML had a worse prognosis, when compared to 
AML with NPM1 mutated + AML-NOS where median RD and median 
PFS were not reached (Table 3). 

Coherently with the response results described above, in our analysis 
cytogenetic profile had an impact on survival: 12-months OS was 60.3% 
versus 45.5% in intermediate-risk and adverse-risk karyotype groups, 
respectively (p = 0.02, Fig. 1a). Moreover, patients in CR/CRi with an 
intermediate-risk karyotype had a higher RD than those with adverse- 
risk cytogenetic (14.7 versus 9.9 months, respectively, p = 0.03). 

Analyzing survival by response to treatment, we observed a median 
OS of 19.9 months (95%CI, 11.0–28.7), 6.36 months (95%CI, 4.8–7.8), 
and 2.5 months (95%CI, 1.9–3.1), in CR,PR, and NR groups, respec-
tively; median OS of patients in CRi was not reached, with the 65% of 
patients alive at the end of follow up (p < 0.001, Fig. 1b). 

4. Discussion 

The results of this multicenter real-life experience indicate that HMA- 
V is a tolerable and significantly active front-line therapy in elderly AML 
patients not eligible to intensive chemotherapy. These patients often 
present adverse genetic/cytogenetic features that sustain mechanisms of 
chemo resistance; moreover, advanced age and co-morbidities lead to a 
higher risk of adverse events and TRM. 

Table 2 
Response rates and time-to-response (TTR) by type of hypometylating agent 
(HMA). CCR: composite complete response; CR: complete remission; CRi: 
complete remission with incomplete hematological recovery; NR: no responders; 
PR: partial response; V: venetoclax.   

Azacitidine +
V 

Decitabine +
V 

HMA+V 

Quality of response, n. pts (%) N ¼ 43 N ¼ 13 N ¼ 56 
CR 21 (48.8) 9 (69.2) 30 (53.6) 
CRi 8 (18.6) 0 (0) 8 (14.3) 
CR + CRi (CCR) 29 (67.4) 9 (69.2) 38 

(67.9) 
PR 2 (4.7) 2 (15.4) 4 (7.1) 
NR 12 (27.9) 2 (15.4) 14 (25) 
Number of cycles, median (range) 7 (1–24) 9 (1–29) 7 (1–29) 
Number of cycles for CR+CRi, 

median (range) 
2 (1–6) 3 (2–5) 2 (1–6)  
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The biological characteristics of our population are consistent with a 
population of elderly patients considered unfit for intensive treatment: 
the median age was 75 years, and a high proportion of patients pre-
sented a cytogenetic/genetic profile in line with age and prior cytotoxic 
therapy [4,5]. Nevertheless, the absence of a favorable-risk karyotype 
group, being identified with CBF-AMLs, may have had a negative impact 
on our results, in terms of response and survival. 

The median period of observation (9.9 months, range 1.2–32.5) can 
be considered adequate to evaluate the outcome in a patient population 
where the historical expected median OS is < 6 months. 

Our real-life multicenter experience was in line with the results 
recently reported by other Authors. In 2018, DiNardo and colleagues 
reported promising results from a phase 1b study with this combination 
conducted in elderly, treatment-naïve, AML patients. Sixty-seven 
percent of patients achieved CR/CRi (73% in the V 400 mg cohort); 
the median OS was 17.5 months among all groups (not reached for the 
400 mg V cohort) with good safety profile [13]. The phase 3 

randomized, double-blind, VIALE-A study compared azacitidine + V 
versus azacitidine + placebo in 431 treatment-naive AML patients 
ineligible for intensive therapy and/or aged ≥ 75 years. Preliminary 
data showed a median OS of 14.7 months with V + azacitidine and 9.6 
months with azacitidine alone (hazard ratio = 0.66; P < 0.001). The 
CCR rate was 66% and 28%, respectively (P < 0.001), with better results 
of azacitidine + V in all genetic subsets, including patients with adverse 
cytogenetic risk, secondary AML, and high-risk molecular mutations. 
The combination was generally well tolerated, with no increase in early 
mortality rate when compared to HMA alone. Moreover, benefits were 
also observed in terms of hematological improvement, with a proportion 
of patients who achieved TI significantly higher in the combination 
group. Due to hematological toxicities, the most of patients who 
received azacitidine + V (53%) needed modifications to the duration of 
V, and 32% also received G-CSF during remission [14,15]. 

In our real-life multicenter study, the CCR rate was 67.9% (95% CI, 
54.0–79.7); even considering the small number of our case series, our 

Table 3 
Correlation between biological features and response, relapse rates and survival. AML-MRC: acute myeloid leukemia with myelodysplasia related changes; AML-NOS: 
acute myeloid leukemia not otherwise specified; Aza: azacitidine; BM blasts: bone marrow blasts; CR: complete remission; CRi: complete remission with incomplete 
hematological recovery; Dec: decitabine; PFS: progression-free survival; OS: overall survival; RD: response duration; t-AML: therapy-related acute myeloid leukemia; 
V: venetoclax.   

CR + CRi 
(%) 

Relapse rate 
(%) 

12- months 
PFS 

12- months 
OS 

Median PFS 
(months) 

Median OS 
(months) 

Median RD 
(months) 

Age (n ¼ 56) 
55–75 years (30) 
> 75 years (26) 

38 (67.9) 
19 (63.3) 
19 (73.1) 

13 (34.2) 
8 (42.1) 
5 (26.3) 

49.9% 
53.5% 
46.2% 

52.5% 
52.7% 
52.5% 

11.3 
14.6 
10.9 

12.3 
12.3 
12.7 

13.7 
13.0 
n.r.  

P = 0.43 P = 0.30   P = 0.63 P = 0.71 P = 0.99 
BM blasts (n ¼ 56) 

20–30% (16) 
> 30% (40) 

38 (67.9) 
9 (56.2) 
29 (72.5) 

13 (34.2) 
5 (55.5) 
8 (27.5) 

49.9% 
58.0% 
47.4% 

52.5% 
43.8% 
56.3% 

11.3 
14.6 
11.3 

12.3 
7.04 
12.7 

13.7 
13.0 
n.r.  

P = 0.24 P = 0.12   P = 0.36 P = 0.26 P = 0.39 
Risk by Karyotype (n ¼ 51) 

Intermediate (28) 
Adverse (23) 

35 (68.6) 
21 (75.0) 
14 (60.8) 

13 (37.1) 
6 (28.6) 
7 (50.0) 

65.7% 
29.9% 

60.3% 
45.5% 

14.6 
18.8 
7.7 

12.7 
27.5 
10.5 

13.7 m 
14.7 m 
9.9 m  

P = 0.28 P = 0.19   P ¼ 0.02 P ¼ 0.02 P ¼ 0.03 
Classification by WHO 2016 (n ¼

56) 
AML-MRC + t-AML (28) 
AML-NOS + AML with 
recurrent abn. (28) 

38 (67.9) 
18 (64.3) 
20 (71.4) 

13 (34.2) 
9 (50.0) 
4 (20.0) 

49.9% 
46.6% 
54.0% 

52.5% 
55.5% 
49.5% 

11.3 
11.3 
n.r. 

12.3 
12.7 
9.1 

13.7 
13.0 
n.r.  

P = 0.57 P = 0.05   P = 0.18 P = 0.61 P = 0.59 
Treatment (n ¼ 56) 38 (67.9) 13 (34.2) 49.9% 52.5% 11.3 12.3 13.7 
Aza + V (43) 

Dec + V (13) 
29 (67.4) 
9 (69.2) 

11 (37.9) 
2 (22.2) 

46.3% 
59.8% 

49.6% 
61.5% 

10.9 
n.r. 

10.5 
n.r. 

13.7 
n.r.  

P = 0.90 P = 0.38   P = 0.29 P = 0.24 P = 0.53  

Fig. 1. Overall survival by (a) cytogenetic-risk profile and (b) type of response. CR: complete remission; CRi: complete remission with incomplete hematological 
recovery; NR: no responders; OS: overall survival; PR: partial response. 
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results indicate interesting response rates in line with those reported by 
DiNardo et al. Moreover, in VIALE-A study the cytogenetic analysis led 
to a 2 risk-groups stratification, intermediate- and poor-karyotype, ac-
cording to the 2016 National Comprehensive Cancer Network (NCCN) 
guidelines, and no patients were found to have a favorable profile, as 
well as in our experience. In fact, although in our study we referred to 
the 2017 ELN recommendations, the criteria for karyotype-based strat-
ification are overlapping with those used by DiNardo et al. We observed 
good response rates both in intermediate- and in adverse-risk groups, 
with a CCR rate of 75.0% and 60.8%, respectively; again, these data are 
consistent with the CCR rates reported by DiNardo et al. that were 74.2% 
and 52.9% in intermediate- and poor-karyotype groups, respectively. 

Despite the evidence of a lower median OS in our whole population 
than that one reported by VIALE-A study (12.3 versus 14.7 months, 
respectively), among our 28 patients with an intermediate cytogenetic 
risk, the median OS was 27.5 months (versus 20.8 months, by DiNardo), 
whereas among the 23 patients with an adverse cytogenetic risk, the 
median OS resulted 10.5 months (versus 7.6 months, by DiNardo). These 
data confirm that, particularly in patients with adverse cytogenetic 
profile, also with HMA-V that leads to initial good response rates, it is 
very difficult to maintain remission and increase survival. In these 
terms, allogenic hematopoietic stem cell transplantation (HSCT) should 
be considered in selected patients with adverse biological features that 
achieve CR/CRi and whose performance status significantly improved 
after treatment [16]. 

The VIALE-A study allowed to identify different genetic subgroups in 
which good response rates do not translate in better survival: in our 
study, the small number of patients as well as the limited available data 
about NGS molecular profile, did not permit to draw any correlation 
between TP53, FLT3, NPM1, and IDH mutational status and outcome. 

The lack of data about MRD status in our population did not allow us 
to perform an analysis concerning the quality of response obtainable 
with the HMA-V combination in a real-life experience. Recently, Maiti 
et al. published the results of a trial whose objective was to investigate 
the correlation between MRD status and outcomes after decitabine + V 
in elderly or unfit AML patients. Among the 83 patients that achieved 
CR/CRi, 52 (54%) became MRD negative by MFC, with a median TTR of 
2.0 months. This translated in a longer relapse-free survival (RFS) 
compared with those MRD positive (median RFS not reached versus 5.2 
months, P = 0.004), longer event-free survival (EFS, median not 
reached versus 5.8 months, P = 0.001), and longer OS (median OS 25.1 
vs 7.1 months, P = 0.001) [17]. These data confirm the importance of 
MRD status by MFC after remission to predict long-term outcome in 
patients treated with the HMA-V combination and suggest that MRD 
monitoring should be integrated in the real-life clinical practice. 

In 2019 Winters et al. conducted a study on 33 patients treated with 
HMA-V in first line in a real-life setting, reporting CR/CRi rates similar to 
those of our analysis; they also tried to investigate MRD by droplet 
digital PCR (ddPCR) analysis, but data were limited to a too small 
population for drawing any conclusion [18]. 

Looking at the safety profile, an important data emerged from our 
analysis, which is in line to the same reported in VIALE-A study [15]: the 
most of patients required a dose reduction of V, and needed G-CSF 
stimulation during remission, due to hematological toxicity and 
concomitant medications with azoles. The interaction between V and 
azoles requires a dose reduction of V during the neutropenia period, but 
in most of patients it is difficult to maintain the standard dose of V at 
400 mg, even after suspension of antimycotic prophylaxis and 
achievement of remission. The use of G-CSF was proportionally higher in 
our population than in the DiNardo’s one, and this may help to justify 
the lower incidence of febrile neutropenia that we observed. 
Gastro-intestinal adverse events also appeared less frequently than those 
reported in literature, and it may depend on the different anti-emetics 
and supportive medicaments administration that may differ in every 
single Center clinical practice. However, the HMA-V combination 
should be considered as a medium-intensive treatment regimen, feasible 

in the real-life but which requires close clinical and laboratory moni-
toring, to optimize dose and timing of therapy and avoid toxicity. 

5. Conclusions 

Considering the exploratory nature of our study and the small 
number of cases, the results obtained are interesting and in line with 
those found in the literature. Our experience suggests that the combi-
nation of V and HMA is feasible in the real-life, is associated with 
impressive remission rates and good safety profile, representing a new 
treatment option for treatment-naïve elderly AML patients. The limits of 
this treatment strategy include the difficult in maintaining a long-term 
remission and improving survival rates, particularly in those patients 
that present adverse genetic/cytogenetic features at baseline, in which 
HSCT should be considered, if feasible, after achievement of remission. 
Moreover, even if it represents the new standard of care for elderly or 
unfit treatment-naïve AML patients, HMA-V combination has several 
toxicities to take in count at the moment of therapeutic choice. 
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