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Novelty statement: Venetoclax (VEN) and hypomethylating agents (HMAs) regimen is rapidly emerging as the standard of care for unfit- to- chemotherapy acute myeloid leukemia (AML) 
patients. Hospitalization negatively affects the quality of life of patients with cancer, including AML, and may be associated with more severe complications such as infections. To the 
best of our knowledge, no data have been reported about the safety and feasibility of a total outpatient management of AML patients following VEN and HMAs regimen. Our real- life 
study highlights that such approach is feasible without negatively impacting on treatment efficacy and may yield pharmacoeconomic and quality- of- life benefits.  
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Abstract
Venetoclax (VEN) and hypomethylating agent (HMAs) regimens are emerging as the 
standard of care for unfit for chemotherapy acute myeloid leukemia (AML) patients, 
but the safety and feasibility of a total outpatient management have not been fully 
investigated. Fifty- nine AML patients with active disease received VEN and HMAs. 
Nineteen out of 59 (32.2%) patients received the first cycle as inpatients, whereas 
40/59 (67.8%) patients were treated in the outpatient setting. No significant differ-
ences were observed with regard to incidence of adverse events (AEs), including 
tumor lysis syndrome (TLS), and the 30- day and 60- day mortality was comparable. 
Notably, an infectious prophylaxis inspired to that adopted during intensive chemo-
therapy resulted in a low infection rate with a reduced bacterial infections incidence 
in out-  versus hospitalized patients (p < .0001). The overall time of hospitalization was 
significantly shorter in patients who received a total outpatient treatment as com-
pared to those who received the first cycle as inpatients (5.9 vs. 39.7 days, p < .0001). 
Despite the adopted differences in treatment management, the efficacy was similar. 
These data indicate that a total outpatient management of VEN and HMAs is feasible 
in AML patients without negatively impacting on treatment efficacy and may yield 
pharmacoeconomic and quality- of- life benefits.
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1  |  INTRODUC TION

Acute myeloid leukemia (AML) is a heterogeneous disease arising 
from a rare population of leukemic stem cells and leading to the 
clonal expansion and accumulation in the bone marrow (BM) of 
neoplastic immature myeloid cells with impaired differentiation ca-
pacity.1 In the recent years, new and effective agents have entered 
the clinical stage in the attempt to improve the outcome of AML 
patients, whose prognosis is largely unsatisfactory mainly due to a 
still high rate of relapse.2 Among them, Venetoclax (VEN), a highly 
selective and orally bioavailable BCL2 inhibitor, represents a major 
breakthrough. In particular, Phase II and III clinical trials have clearly 
demonstrated the efficacy of VEN in combination with low- dose 
cytarabine (LDAC) or hypomethylating agents (HMAs) in newly diag-
nosed AML patients, who are not fit for intensive chemotherapy.3,4

Hospitalization negatively affects the quality of life of patients 
with cancer, including leukemias, and may be associated with a 
higher risk of complications, such as infections.5– 7 Moreover, hos-
pitalization significantly impacts on the economic burden of AML 
patient management with differences that vary according to each 
national health system legislation. For all these reasons, there is a 
trend toward outpatient management of many conditions formerly 
thought to require inpatient care, including intensive AML induction 
chemotherapy.8 VEN plus HMA regimen administration is becom-
ing the standard of care for unfit for chemotherapy AML patients. 
To the best of our knowledge, no data have been reported about 
the feasibility of a total outpatient management of such a frail pop-
ulation undergoing VEN plus HMAs treatment. In this scenario, the 
accumulation of new evidence regarding the impact of a total outpa-
tient management of VEN plus HMA in the real- life setting and out-
side clinical trials may represent an important issue to guide future 
approaches and strategies for the treatment of elderly AML.

The purpose of this study was to evaluate the safety profile and 
clinical efficacy of a total outpatient management of the VEN plus 
HMA regimen for newly diagnosed (ND) and relapsed/refractory 
(R/R) AML patients, in comparison with the standard of care includ-
ing an initial inpatient phase. Topic questions regarding the manage-
ment of the combination therapy have been addressed.

2  |  METHODS

2.1  |  Study population

This is a retrospective single- center study enrolling patients with 
ND or R/R AML treated with VEN in combination with HMAs (azac-
itidine or decitabine) at Seràgnoli Hematology Institute of Bologna 

between March 2018 and May 2021 (Ethical Committee code num-
ber: 112/2014/U/test).

2.2  |  Treatment schedule and management

Patients received the standard schedule of 5- azacitidine (75 mg/
m2 s.c) on Days 1– 7 or decitabine (20 mg/m2 i.v.) on Days 1– 5 of each 
28- day cycle in combination with once- daily oral VEN. The choice of 
HMA was at the physician's discretion.

The dosage of VEN ranged from 50 to 400 mg, considering the 
concomitant azole therapy for fungal prophylaxis and evidence re-
garding drug interactions and appropriate dose adjustments.9 For 
patients receiving more than 100 mg of the drug, a ramp- up phase 
was conducted, based on clinical practice guidelines.2

According to Institution policy, the treatment regimen was ad-
ministered ab initio within an outpatient plan. HMA therapy was ad-
ministered in an outpatient clinic or, in very frail patients, at home 
by a specialist home care service (Details in Supplemental S1). Some 
patients received the first 28- day cycle of therapy as inpatients due 
to clinical reasons, such as ongoing complications of hematological 
disease or previous hematological treatments and were used as a 
comparison group.

2.3  |  Evaluation criteria

In terms of effectiveness, clinical evaluation and blood count tests 
were used to monitor therapy in the majority of patients. While ND 
patients always received full bone marrow (BM) response evalua-
tion, the latter was performed in selected cases among R/R patients. 
Criteria for BM evaluation in R/R patients were as follows: younger 
age, eligibility for hematopoietic stem cell transplantation (HSCT), 
and availability of experimental therapies as further salvage.

Responses were classified according to 2017 European Leukemia 
Net (ELN) response criteria.10 To define response, we collected data 
in Supplemental S2.

Adverse events (AEs) were graded according to Common 
Terminology Criteria for Adverse Events (CTCAE) v 5.0.11

2.4  |  Data and statistical analysis

Demographic data, disease features and prior therapeutic regimens, 
cytogenetic and molecular data, laboratory parameters, side effects, 
and their management with a special focus on tumor lysis syndrome 
and infections, response assessments during and after treatment, 
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and survival were retrospectively analyzed by accessing medical 
records.

Acute myeloid leukemia risk was stratified according to 2017 
ELN risk stratification.10 Review of cytogenetic status included 
karyotype based on a minimum of 20 metaphase cells from the 
bone marrow or peripheral blood, if bone marrow analysis was 
not available. Abnormalities detected are listed in Supplemental 
S3. Molecular analyses were performed on DNA or RNA of mono-
nucleated cells by polymerase chain reaction (PCR), or Sanger 
sequencing, or capillary electrophoresis and/or next- generation 
sequencing, as appropriate. The list of genes analyzed for muta-
tional status is provided in Supplemental S3. Analyses were per-
formed on the entire study population, if not otherwise specified. 
Rates and medians are reported descriptively with minimum and 
maximum. Therapy response is expressed as a rate. Survival was 
estimated with Kaplan– Meyer method and reported as a me-
dian. Subgroup analyses were conducted whenever appropriate. 
Comparison of the inpatient and outpatient cohorts' character-
istics was made using the Wilcoxon rank sum test for numerical 
variables and Fisher's exact test for categorical variables. Kruskal– 
Wallis test has been used to compare medians of the two different 
study cohorts. The dataset (individual raw data) is available upon 
request.

3  |  RESULTS

3.1  |  Baseline patient and disease characteristics

A total of 59 AML patients received a combination of VEN plus 
HMA. Patients' and disease characteristics are shown in Table 1. 
The median age was 70 (range 22– 88) years, 44/59 (74.6%) were 
male, 28.8% had a documented Eastern Cooperative Oncology 
Group (ECOG) 0, 55.9% ECOG 1, and 15.3% ECOG 2. The median 
number of VEN and HMAs therapy courses was 2 (range 1– 9, IQR: 
1.0– 4.0). Overall, VEN was combined with azacitidine in 36/59 (61%) 
patients and with decitabine in 23/59 (39%) patients. In total, 27/59 
(45.8%) patients had prior HMA exposure and 8/59 (13.6%) were 
treated after allogeneic- HSCT (allo- HSCT). Overall, 34/59 (57.6%) 
had a de novo disease, while 22/59 (37.3%) of patients were affected 
by a secondary AML (to MDS/MPN) and 3/59 (5.1%) had a therapy- 
related AML. With regard to risk stratification according to ELN 
2017, 6/59 (10.2%) were in the favorable risk group, 28/59 (47.5%) 
and 22/59 (37.3%) in the intermediate and adverse risk one, respec-
tively (Table 1, Table S1).

Forty- three patients were treated in the R/R setting, whereas 
16 patients were ND. Main patients and disease characteristics at 
diagnosis and at the time of VEN combination therapy according to 
disease status are shown in Table S2.

Nineteen out of 59 (32.2%; 15/43 R/R, 4/16 ND) patients re-
ceived the first cycle as inpatients, whereas 40/59 (67.8%; 28/43 
R/R, 12/16 ND) patients were treated in the outpatient setting. 
Main demographic and disease variables were comparable between 

in-  and outpatients at therapy initiation, except for the median age, 
which was significantly lower in the inpatient R/R group (50 vs. 
71 years, p = .001), the number of patients with ongoing antimicro-
bial therapy, which was higher in the inpatient group (both ND and 
R/R, 50% vs. 0% p = .05, and 60% vs. 3,6% p = .001, respectively), 
and the number of ongoing non- infectious complications, which was 
higher in the inpatient R/R group (33.3% vs. 3.6%, p = .015) (Table 2).

3.2  |  The safety profile of outpatient VEN plus 
HMA treatment was acceptable with minimal TLS 
rate and no other limiting toxicities

One hundred and twenty- three AEs were documented during the 
study period, 116 of which were possibly related to VEN plus HMA 
treatment. AEs are summarized in Table S3.

Forty- two out of 59 (71.2%) patients experienced a grade III or 
IV AEs, with 83 total grade III or greater AEs. Among these 83 AEs, 
24/83 (28.9%) showed a hematological etiology and 43/83 (51.8%) 
an infectious one. Globally, 21/59 (35.6%) patients experienced a 
hematological toxicity during treatment. Overall, the median plate-
let nadir was 8000/mmc (range 3000– 46 000/mmc) and the median 
hemoglobin value nadir was 7.2 g/dL (range 5.6– 7.8 g/dL).

We evaluated the safety profile of the first 28 days of therapy 
in 19 patients (32.2%) who were hospitalized as compared with 40 
patients who received the treatment in the outpatient setting. VEN 
dose escalation was managed with at least two weekly laboratory 
and clinical follow- ups, and only two patients (2/59, 3.4%) experi-
enced a tumor lysis syndrome (TLS), both documented in the outpa-
tient group. Of note, only 5 AEs were recorded during the ramp- up 
escalation VEN dose, 4/5 in the hospitalized patient group. Globally, 
54 AEs were documented during cycle one in 36/59 (61%) patients, 
of whom 16/19 (84.2%) and 20/40 (50%) referred to inpatients or 
outpatients groups, respectively.

During the entire study period, 42/59 (71.2%) patients reduced 
VEN dose at least once (47 documented VEN dose reductions) due 
to AEs in the majority of cases (12/47 dose reductions, 25.5%).

Thirty- two out of 59 (54.2%) patients (43 withdrawals total) ex-
perienced at least one VEN withdrawal, caused by hematological 
AEs (15/43, 34.9%) and infectious AEs (20/43, 46.5%). Thirty- two 
out of 43 withdrawals (74.4%) had a median duration of 15 days 
(range 2– 75, IQR: 9.5– 28 days), whereas 11/43 (25.6%) resulted in a 
permanent discontinuation. The parameters evaluated for treatment 
suspension were each grade IV hematological AE (grade IV neutro-
penia in 5/15, grade IV pancytopenia in 8/15 and grade IV throm-
bocytopenia in 2/15 cases), excluding cases with persistent disease, 
and those occurring during the first cycle of therapy.

Twenty out of 43 VEN withdrawals occurred during the first 
cycle: Inpatient cases were likely to have a higher probability to sus-
pend therapy due to treatment toxicity as compared to outpatient 
once (10/19 vs. 10/40, p = .04, IC: 0.91– 12.26, OR: 3.26).

Finally, early 30- day and 60- day mortality was 2.5% (1/40) 
and 20% (8/40) versus 0% and 10.5% (2/19) in the outpatient and 
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inpatient groups, respectively (p = ns). In all except one, the cause of 
death was the hematological disease progression (one patient died 
for a severe Sars- Cov2 pneumonia).

Taken together, these results indicate that the toxicity profile of 
VEN plus HMA in combination in the outpatient setting is similar to 
that observed for hospitalized patients.

3.3  |  In the outpatient management of VEN and 
HMAs, an infectious prophylaxis inspired to intensive 
chemotherapy may reduce infections

Although infections prophylaxis is a major issue in AML patients, no 
standard of care has been fully defined in association with the VEN 
plus HMA regimen, particularly in the outpatient setting. According 
to institutional guidelines, which recommend an antimicrobial 
prophylaxis similar to what it is suggested for intensive chemother-
apy, each patient developing a grade IV neutropenia received both 
antibacterial and antifungal prophylaxis. Antibiotic prophylaxis was 
given to 42/59 (71.2%) patients, consisting in the majority of the 
cases on Levofloxacin. Thirty- one over 40 (77.5%) outpatients and 
11 over 19 (57.9%) hospitalized patients received antibiotic prophy-
laxis (p = ns, IC: 0.11– 1.54, OR: 0.41). Antifungal prophylaxis was 
given to 46/59 (78%) patients, with no differences between out-  
and inpatient groups (31/40, 77.5% and 5/19, 78.9%, respectively; 
p = ns): posaconazole (30/46, 65.2%), fluconazole (11/46, 23.9%), 
isavuconazole (3/46, 6.5%), and voriconazole (2/46, 4.3%). In those 
patients, the VEN dose was adjusted according to current pharma-
cokinetics data.9 Among the two patient groups, posaconazole was 
given more frequently to the inpatient one (12/15, 80% vs. 18/31, 
58.1%), while isavuconazole was prescribed only to hospitalized 
patients (3/15, 20%), and both fluconazole and voriconazole were 
given only to the outpatient group (11/31, 35.4% and 2/31, 6.5%, 
respectively). No significant differences in infectious prophylaxis 
were documented between patients receiving decitabine and 
those receiving azacytidine and between ND and R/R patients.

Twenty- seven patients experienced at least one infectious epi-
sode during treatment and 16 had a previous infectious clinical his-
tory (59.3%). Among these 16 patients, only 1/16 had an infectious 
episode after VEN and HMAs initiation caused by a pre- existing 
agent (febrile neutropenia with microbiologically documented 
Klebsiella Pneumoniae bacteremia). The median time to infection 
onset was 29 days (IQR: 19.25– 86.25) from treatment initiation. 
While the rate of fungal infections was low and not significantly 
different between inpatient and outpatient group (2/19, 10.5% vs. 
3/40, 7.5%), the number of patients who experienced at least one 
bacterial infection was lower among subjects treated in the out-
patient setting (5/40, 12.5%) as compared to the hospitalized ones 
(12/19, 63.1%; p < .0001, IC: 2.72– 56.17, OR: 11.33). Of note, over 18 
febrile neutropenia episodes due to microbiologically documented 
bacteremia, 13 occurred in the hospitalized group, whereas only 5 
in the outpatient one (13/19, 68.4%, vs. 5/40, 12.5%; p < .0001, IC: 

TA B L E  1  Patients' characteristics

Patients' characteristics No. 59

Age at VEN therapy, median, years 
(min– max, IQR)

70.0 (22– 88, IQR 63.5– 78)

Sex, N (%)

M 43 (72.9%)

F 16 (27.1%)

AML WHO type, N (%)

De novo 34 (57.6%)

Secondary to MDS 13 (22.0%)

Secondary to MPN 9 (15.3%)

Therapy- related 3 (5.1%)

WBC at diagnosis, median, 109/L 
(min- max)

4.75 (0.9– 212.0)

Risk stratification system (ELN17*), N (%)

Favorable 6 (10.2%)

Intermediate 28 (47.4%)

Adverse 22 (37.3%)

Not available 3 (5.1%)

ECOG performance status, N (%)

0 17 (28.8%)

1 33 (55.9%)

2 9 (15.3%)

Hematologic parameters at VEN therapy

Median WBC (N, IQR) 2.615/mmc (IQR 
1.257– 8.075)

Neutropenia grade III or greater, 
N (%)

33 (55.9%)

ANC (median, min– max) 800/mmc (100– 8000)

Thrombocytopenia grade III or 
greater, N (%)

32 (54.2%)

Platelet count (median, min- max) 38.000/mmc 
(3.000– 688.000)

Anemia grade III or greater, N (%) 26 (44.1%)

Hemoglobin level (median, 
min– max)

10.5 g/dL (5.8– 11.6)

Previous HMA therapy, N (%) 27/59 (45.8%)

Previous infectious episodes

Total, No. 39

Patients with at least one episode, 
N (%)

30 (50.1%)

Patients with ongoing antimicrobial 
therapy, N (%)

11/59 (18.6%)

First cycle, N (%)

Inpatients 19 (32.2%)

Outpatients 40 (67.8%)

Abbreviations: AML, acute myeloid leukemia; ANC, absolute neutrophil 
count; ELN, European Leukemia Net; MDS, myelodysplastic syndromes; 
MPN, myeloproliferative neoplasms; VEN, Venetoclax; WBC, white 
blood cells; WHO, Word Health Organization.
Sum of % may not be 100 due to rounding.
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TA B L E  2  Comparison of patients' characteristics according to disease status and the inpatient versus outpatient setting

Potential confounders

Newly diagnosed Relapsed/Refractory

IN
(No. 4)

OUT
(No. 12)

Total
(No. 16) p value

IN
(No. 15)

OUT
(No. 28)

Total
(No. 43)

p 
value

Gender

M 3 (75) 10 (83.4) 13 (81.3) .607 11 (73.3) 19 (67.9) 30 (69.8) .496

F 1 (25) 2 (16.6) 3 (18.8) 4 (26.7) 9 (32.1) 13 (30.2)

ELN risk

Low 1 (25) 2 (16.7) 3 (18.8) .915 1 (11.1) 2 (7.1) 3 (7) .522

Intermediate 1 (25) 4 (33.3) 5 (31.2) 6 (33.3) 17 (60.7) 23 (53.5)

High 2 (50) 6 (50) 8 (50) 6 (33.3) 8 (28.6) 14 (32.4)

NA 0 (0) 0 (0) 0 (0) 2 (22.2) 1 (3.6) 3 (7)

Age (median) 72.5 79 79 .635 53 70 66 .001

ECOG PS scale

0– 1 2 (88.9) 11 (77.3) 13 (81.2) .136 14 (93.3) 23 (82.1) 37 (86) .304

>1 2 (11.1) 1 (22.7) 3 (18.8) 1 (6.7) 5 (17.9) 6 (14)

Karnofsky score

65%– 100% 2 (50) 11 (91.7) 13 (81.3) .136 14 (93.3) 23 (82.1) 37 (86) .403

10%– 65% 2 (50) 1 (8.3) 3 (18.7) 1 (6.7) 5 (17.9) 6 (14)

HCT- CI score

0– 3 2 (50) 5 (41.7) 7 (43.8) .608 12 (80) 21 (75) 33 (76.7) .512

>3 2 (50) 7 (58.3) 9 (56.2) 3 (20) 7 (25) 10 (23.3)

Disease status at VEN

First- line rescue / / / / 7 (46.7) 13 (46.4) 20 (46.4) .163

First relapse 2 (13.3) 10 (35.7) 12 (27.8)

≥2 relapse 6 (40) 5 (17.9) 11 (25.8)

Previous allo- HSCT

Yes / / / / 3 (20) 5 (17.9) 8 (18.6) .583

No 12 (80) 23 (82.1) 35 (81.4)

WBC at VEN (median) 13.120 4360 4360 .608 1930 2515 2305 .235

ANC at VEN (median) 1950 625 930 .569 455 700 600 .208

Platelet count (median) 31.000 91.500 64.000 .077 21.000 37.000 24.000 .744

Infections pre- VEN therapy

Yes 1 (25) 0 (0) 1 (6.3) .250 12 (80) 17 (60.7) 29 (67.4) .173

No 3 (75) 12 (100) 15 (93.7) 3 (20) 11 (39.3) 14 (32.6)

Ongoing infections at VEN therapy

Yes 0 (0) 0 (0) 0 (0) / 2 (13.3) 0 (0) 2 (4.7) .116

No 4 (100) 12 (100) 16 (100) 13 86.7) 28 (100) 41 (95.3)

Patients with ongoing antimicrobial therapy at VEN therapy

Yes 2 (50) 0 (0) 2 (12.5) .050 9 (60) 1 (3.6) 10 (23.3) .001

No 2 (50) 12 (100) 14 (87.5) 6 (40) 27 (96.4) 33 (76.7)

Others ongoing complications at VEN therapy

Yes 1 (25) 0 (0) 1 (6.3) .250 5 (33.3) 1 (3.6) 6 (13.9) .015

No 3 (75) 12 (100) 15 (93.7) 10 (66.7) 27 (96.4) 37 (86.1)

Note: IN: first 28- day cycle of therapy as inpatients, with a planned hospitalization.
Abbreviations: allo- HSCT, allogeneic- HSCT; AML, acute myeloid leukemia; ANC, absolute neutrophil count (n°/mmc); ECOG PS scale, Eastern 
Cooperative Oncology Group Performance Status Scale; ELN, European Leukemia Net; HCT- CI score, Hematopoietic Cell Transplantation- specific 
Comorbidity Index score; OUT, onset treatment within an outpatient plan; VEN, Venetoclax;WBC, white blood Cells;.
Sum of % may not be 100 due to rounding.
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3.35– 73.03.74, OR: 14.20). Overall, 23 cases of documented bacte-
rial AEs were documented in our study population, which occurred 
in the outpatient group only in 5 patients (21.7%), while hospitalized 
subjects developed more bacterial infections per person (p = .0003).

These data suggest that intensive antimicrobial prophylaxis is as-
sociated with an acceptable rate of infections in patients receiving 
VEN plus HMAs in the outpatient setting, with a bacterial infection 
rate significantly reduced in comparison with hospitalized patients.

3.4  |  No planned admission to hospital reduced 
overall time of hospitalization in patients receiving 
VEN + HMAs

Among the 19 inpatient cases, the median duration of the hospitali-
zation was 32 days (range 10– 68 days). Since hospitalizations might 
occur as AEs consequence, we analyzed the rate of (re)admission in 
the two groups. Overall, 23/59 (38.9%) patients were (re)hospital-
ized for AEs/treatment complications at least once: 8/16 (50%) ND 
and 15/43 (34.9%) R/R cases. Microbiologically documented febrile 
neutropenia (7/23) and pneumonia (8/23) were the two main AEs 
requiring hospitalization with no significant differences between 
patients treated in an outpatient setting and those hospitalized 
for the first cycle. In details, 36.8% of inpatient group and 40% of 
outpatient one needed to be (re)admitted to the hematology unit 
while the combo therapy was given domiciliary (p = ns). Importantly, 
among the outpatient group, only 6/40 (15%) were hospitalized dur-
ing the first 28 days of treatment. Based on these data, the mean 
time of hospitalization, which included planned hospitalization for 
those patients who received the first cycle as inpatients added to 
the hospitalization time due to complications, was significantly infe-
rior in the outpatient group as compared to the inpatient one (5.9 vs. 
39.7 days, p < .0001; Figure 1A), and also considering only patients 
with at least 100 days of follow- up, the difference between the two 
groups was still significant (7.8 vs. 40.9 days, p < .0001; Figure 1B). 
The average hospitalization time for AEs management was compa-
rable between the two cohorts (5.9 vs. 6.0 days, p = ns, for in and 
outpatients, respectively; Figure 1C).

These data suggest that an outpatient management of VEN plus 
HMAs may reduce the global duration of hospitalization.

3.5  |  Total outpatient management of VEN and 
HMA combination did not significantly impact on 
treatment effectiveness

The overall response (OR) was classified as complete response (CR), 
complete response with incomplete hematologic recovery (CRi), 
partial remission (PR), hematological improvement (HI), and stable 
disease (SD), as summarized in Table 3.

In ND AML patients (n = 16), the OR Rate (ORR) to VEN plus 
HMAs, defined as CR plus CRi plus HI, was 62.5% (10/16), with a 
median follow- up of 117 days (IQR: 92– 173.75): 2 HIs, 6 CRs, and 2 

CRi. Thus, the CR/CRi rate was 50% (8/16). The median time to first 
response was 38 days (IQR: 29.75– 62) with a median of 1.4 cycles 
to response. Two responding patients relapsed (20%), with a median 
duration of response (DOR) of 7.8 months. Median overall survival 
(OS) was 247 days (95% CI: 177.71– 316.58; Figure 2A). Of note, ORR 
in the outpatients group compared with the inpatient one was sim-
ilar (8/12, 66.7% vs. 2/4, 50%). Moreover, no significant difference 
in OS between the two groups was observed (Log Rank Mantel- Cox 
p = .876; Figure 2B).

In R/R AML patients (n = 43), with a median follow- up of 173 days 
(IQR: 74– 339), the ORR was 41.8% (18/43): 7 HIs, 9 CRs, and 2 Cri, 
with a CR/CRi rate of 25.6% (11/43). The median time to first re-
sponse was 66.5 days (IQR: 36– 96.75), with a median of 2.4 cycles 
to response. Fifteen patients (83.3%) relapsed with a median DOR 
of 4.36 months. Nine out of 43 (20.9%) R/R patients received a sub-
sequent allo- HSCT. Median OS was 219 days (95% CI: 91.8– 346.2; 
FIGURE 3A). As previously reported for ND patients, ORR was sim-
ilar between inpatient and outpatient groups (6/15, 40% vs. 12/28, 
42.8%) with no significant difference in OS (Log Rank Mantel- Cox 
p = .734; Figure 3B).

These data suggest that the ab initio outpatient management of 
VEN plus HMAs might not impact on the treatment effectiveness.

4  |  DISCUSSION

In this real- world retrospective study, we evaluated the feasibility 
and the impact on effectiveness of an outpatient management of 
VEN plus HMA therapy for AML patients with active disease respect 
with an inpatient initial management (first cycle). Toxicity profile and 
infection rate were low in the outpatient group, with a global re-
duction in the time of hospitalization and a treatment effectiveness 
similar to what reported in clinical trials and not influenced by the 
use of an outpatient management.

Venetoclax and HMA administration to elderly and/or unfit- to- 
chemotherapy AML patients in the real- life setting is rapidly increas-
ing as the standard of care due to the favorable results obtained 
in clinical trials as the first- line therapeutic option.3,4,12,13 However, 
some important questions regarding its management are still open. 
In particular, it is not fully established whether the VEN and HMA 
combination therapy requires upfront hospitalization during the first 
cycle, as recently suggested by a panel of experts,14 or, conversely, 
may be assimilated to the use of hypomethylating drugs, which are 
safely given within a total outpatient plan.15– 18 Although very few 
cases of TLS after VEN and HMAs in AML have been reported,3,4,13 
TLS represents the major concern in administering the combination 
outside a hematology unit, given the occurrence of fatal TLS events 
in CLL patients treated with VEN.19 Our retrospective analysis 
showed that only 5 AEs were recorded during the ramp- up phase of 
the drug, which appeared globally safe. Notably, those patients who 
received the first cycle out of hospital did not show higher incidence 
of AEs as compared to those who were treated in hospital. Along 
with a careful evaluation of each single case, these data suggest that 
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TLS and AEs associated with ramp- up phase may not represent a 
major concern and revealed that an outpatient management is fea-
sible and safe.

Antimicrobial prophylaxis is standard of care in hospitalized AML 
patients receiving intensive chemotherapy.20,21 On the contrary, 
the most appropriate anti- infectious prophylaxis for AML patients 
treated out of hospital is a major area of investigation, where no 
clear and settled guidelines have been established. The infection risk 
in elderly AML patients undergoing HMA therapy in outpatient set-
ting has not been quantified and is heterogeneously documented.22 
In this scenario, partly due to the well- known VEN pharmacological 

interaction, the indication for antimicrobial prophylaxis, especially 
antifungal one, is even more controversial. The overall risk of inva-
sive fungal infections (IFIs) during HMAs therapy is considered low, 
but the addition of VEN has been recently reported to increase the 
fungal risk.13,23– 25 In early clinical trials with the combo therapy (VEN 
plus HMAs),13 azoles were prohibited due to a negative drug– drug 
interaction with VEN through CYP3A4. Further recommendations 
have suggested the need for a VEN dose adjustment when given 
with azoles (overall voriconazole and posaconazole), but the clini-
cal efficacy of the reduced dosage of VEN is still uncertain. In our 
cohorts of ND and R/R AML patients treated with VEN plus HMAs 

F I G U R E  1  Difference in median time of hospitalization in the inpatient and outpatient groups: (A) overall; (B) in patients with, at least, 
100 days of follow- up; (C) due to AEs management

(A) (B)

(C)
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within a total outpatient management, an antimicrobial prophylaxis, 
including antifungal agents, was considered necessary during severe 
neutropenia due to a local significant rate of IFIs in hematology and 

was mostly based on the recommendation established for intensive 
chemotherapy. Posaconazole, which is approved for neutropenia fol-
lowing intensive induction or rescue chemotherapy and allo- HSCT, 

TA B L E  3  Responses to VEN plus HMA treatment

Treatment Effectiveness (Response to VEN 
and HMAs)

ND patients (No. 16) R/R patients (No. 43)

IN (No. 4) OUT (No. 12) IN (No. 15) OUT (No. 28)

Response status at 2 months of therapy, 
evaluable N (%)

3/4 (75%) 8/12 (66.7%) 11/15 (73.3%) 19/28 (67.8%)

SD 1/4 (25%) - 3/15 (20%) 10/28 (35.7%)

PR - 1/12 (8.3%) 1/15 (6.7%) 1/28 (3.6%)

HI - 2/12 (16.7%) 3/15 (20%) 4/28 (14.3%)

CRi 1/4 (25%) 1/12 (8.3%) - 1/28 (3.6%)

CR 1/4 (25%) 4/12 (33.3%) 3/15 (20%) 3/28 (10.7%)

DP - - 1/15 (6.7%) - 

Response status at 4 months of therapy, 
evaluable N (%)

1/4 (25%) 4/12 (33.3%) 7/15 (46.7%) 17/28 (60.7%)

SD - - 1/15 (6.7%) 7/28 (25%)

HI - 1/12 (8.3%) - 5/28 (17.8%)

CRi - - - 1/28 (3.6%)

CR 1/4 (25%) 3/12 (25%) 6/15 (40%) 3/28 (10.7%)

Relapse - - - 1/28 (3.6%)

Overall response rate censored to HSCT, N 
(%)

2/4 (50%) 8/12 (66.7%) 6/15 (40%) 12/28 (42.8%)

HI - 2/12 (16.7%) 1/15 (6.7%) 6/28 (21.4%)

CRi 1/4 (25%) 1/12 (8.3%) - 2/28 (7.1%)

CR 1/4 (25%) 5/12 (41.7%) 5/15 (33.3%) 4/28 (14.3%)

Abbreviations: CR, complete remission; CRi, complete remission with incomplete hematologic recovery; DP, disease progression; HI, hematologic 
improvement; HMAs, hypomethylating agents; HSCT, hematopoietic stem cell transplant; ND, newly diagnosed; PR, partial response; R/R, relapsed/
refractory; SD, stable disease; VEN, Venetoclax.
Sum of % may not be 100 due to rounding.

F I G U R E  2  Newly diagnosed AML patients: (A) Overall Survival after VEN plus HMA; (B) differences in Overall Survival between the 
Outpatient and Inpatient group

(A) (B)
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was extensively administered in our cohort (65.2%), in comparison 
with the 26.6% previously reported in a study addressing the risk 
of IFIs with this regimen.26 This approach seemed to be effective in 
preventing IFIs considering a fungal rate of 8.5%, significantly lower 
than that reported in a similar population of R/R AML patients.25 
These results are consistent with those obtained from investiga-
tional studies on early discharge after intensive chemotherapy27,28 
or on the total outpatient management during induction chemother-
apy.8 Of note, febrile neutropenia episodes due to microbiologically 
documented bacteremia were significantly reduced in patients who 
received the first cycle of combo therapy as outpatients. Since the 
same antibiotic prophylaxis was adopted for in-  and outpatients, 
while not excluding other factors, our data may suggest that a total 
outpatient management may reduce the exposure of patients to nos-
ocomial bacterial infections which present a high rate of multi- drug 
resistance, thus resulting in a global advantage in terms of infection 
rate and infection severity.

In our study, VEN and HMA regimen was mostly initiated in the 
outpatient setting, avoiding initial hospitalization, which was pro-
longed in the inpatient group with a median duration of 32 days. 
A therapeutic strategy with no planned admission to hospital has 
been reported to improve patients' QoL6 as well as compliance and 
adherence to therapy. Importantly, such strategy is also associated 
with higher widespread therapy availability and reduced infections- 
related healthcare costs.5– 7 Therefore, a total outpatient manage-
ment of VEN and HMA may improve not only patients' QoL, but may 
also represent a significant pharmacoeconomic and healthcare man-
agement benefit. Indeed, our data revealed that patients who re-
ceived out- of- hospital treatment have a significantly reduced overall 
time of hospitalization, with a potential benefit in the global eco-
nomic burden associated with VEN plus HMA treatment. It should 
be emphasized that the total outpatient management of these frail 
patients requires an intensification of usual monitoring by increasing 

the frequency of medical examinations and laboratory tests. For 
that, a specialized and trained team of nurses and physicians oper-
ating in the outpatient setting is mandatory. This work may provide 
the preliminary background for defining operative criteria to assign 
a patient candidate to VEN and HMAs therapy to an out-  or inpatient 
management.

Results from clinical trials are not always reproducible in a real- 
life setting. Regarding HMA, some studies reported lower survival 
outcomes with azacytidine in a real- life setting in comparison with 
clinical trials in AML, MDS, and chronic myelomonocytic leukemia 
patients.29– 31 Combined VEN and HMA therapy was only recently 
approved, and few data are available to compare clinical trials with 
real- life clinical practice. One recent study reported that ND AML 
patients treated with VEN and azacytidine in a “real- world” scenario 
had inferior outcomes.24 To the best of our knowledge, no data are 
available about the impact of a total outpatient management on the 
effectiveness of VEN plus HMAs treatment in a real- life setting and 
outside clinical trials. With the limitations of a retrospective and 
single- center study, our data highlight the safety profile and feasibil-
ity of a total outpatient management of VEN and HMAs treatment. 
In our study, overall efficacy data are in line with those collected 
from similar series of ND and R/R AML patients, who received the 
combination within and outside clinical trials.25,32– 35 Importantly, 
total outpatient management did not negatively impact on treat-
ment effectiveness both in ND and R/R patients.

5  |  CONCLUSIONS

With the limitations of a single- center retrospective study, our study 
highlights the safety and feasibility of a total outpatient administra-
tion of VEN plus HMAs in a real- life setting. Total out- of- hospital 
management of this therapy, for which a strict patients monitoring 

F I G U R E  3  Relapsed/Refractory AML patients: (A) Overall Survival after VEN plus HMAs; (B) differences in Overall Survival between the 
Outpatient and Inpatient group

(A) (B)
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is required, may ameliorate patients' quality of life, yield pharmaco-
economic benefits, and allow its widespread availability and, thus, 
should be encouraged. Further studies addressing the global impact 
of such approach on larger cohorts of AML patients receiving VEN 
and HMAs therapy are highly warranted.
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