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Home time among older adults with acute myeloid 
leukemia by therapy intensity 

This study quantified home time (HT) among older adults 
(age ≥60 years) with acute myeloid leukemia (AML) following 
diagnosis. The approval of venetoclax for AML introduced 
clinical equipoise into treatment decision-making for many 
older adults between high-intensity regimens versus vene-
toclax with a hypomethylating agent. Published remission 
rates with these regimens are similar,1 although survival for 
older adults with AML remains poor, with fewer than 40% 
living for a year following diagnosis.2 Our findings show 
that high-intensity, anthracycline-based treatment is as-
sociated with greater mean HT compared to less intensive 
treatment in this cohort. 
We conducted a retrospective, observational study of adults 
aged ≥60 years diagnosed with AML from 2015 to 2020 
utilizing medical records from University of North Carolina 
(UNC) Health. Data from 12 other regional health systems 
were available via electronic health record exchanges. Indi-
viduals were included if they received first-line therapy with 
a hypomethylating agent (deemed low-intensity therapy), 
hypomethylating agent plus venetoclax (intermediate-in-
tensity), or anthracycline-based therapy (high-intensity). 
Individuals who received any leukemia care not reflected in 
the available records were excluded. The UNC institutional 
review board approved the study.
The primary outcome was cumulative HT following diagno-
sis. A day was counted toward HT if an individual was not 
hospitalized and did not utilize emergency department or 
ambulatory oncology services. Days on which a patient was 
hospitalized, seen in an emergency department, or seen 
in an oncology clinic were considered “contact days.” HT 
was summed for each individual and quantified in terms 
of months.
Secondary outcomes included overall survival, treatment 
response, quality-adjusted HT, and the proportion of days 
at home and not engaged in care. Overall survival was cal-
culated as days from diagnosis to death or last follow-up 
alive. Individuals achieving a best response of morphological 
complete remission, complete remission with incomplete 
hematologic recovery, or a morphological leukemia-free 
state were considered to have achieved remission.3 To 
calculate quality-adjusted HT, we applied published utility 
values for treatment-related health states in AML.4 Disease 
risk was assessed according to European LeukemiaNet 
2017 criteria.3

Descriptive statistics are provided as medians with inter-
quartile ranges (IQR) or frequencies. Associations between 
categorical variables and therapy regimens were evaluated 
via Monte Carlo simulated Fisher exact tests. Total HT and 
quality-adjusted HT are presented as means and medians 

for the overall cohort and stratified by first-line treatment. 
Comparisons among treatment groups were made via Pois-
son regression models, considering HT as a count, with 
robust variance estimation and a log link function. Models 
were adjusted for age at diagnosis. We conducted sensitivity 
analyses restricted to 2 and 4 years of follow-up to assess 
the impact of the small number of long-term survivors. 
The Kaplan-Meier method and Cox proportional hazards 
models were used to evaluate associations between overall 
survival and other variables.
The full cohort included 197 individuals. Their median age 
was 71 years (range, 60-95), with a plurality in the 60- to 
69-year-old age band (43.7%) (Table 1). The majority of the 
cohort was white (79.4%) and there was a predominance 
of males (58.4%), mirroring national AML incidence data.2 
The majority had adverse-risk AML (59.0%), followed 
by intermediate-risk (28.2%) and favorable-risk disease 
(12.8%). Seventy-five individuals (38.1%) received anthracy-
cline-based treatment, 58 (29.4%) received venetoclax-con-
taining regimens, and 64 (32.5%) received monotherapy 
with a hypomethylating agent. The median age of patients 
was lowest in the high-intensity group (65 years vs. 72.5 
years in the low-intensity group and 75 years in the inter-
mediate-intensity group; P<0.0001). Other demographics 
and European LeukemiaNet risk were similar across groups 
(P>0.05 for all associations).
The median survival of the full cohort was 9.8 months (95% 
confidence interval [95% CI]: 7.6-12.5). Increasing age was 
associated with increased mortality risk, with the haz-
ard ratio for mortality being 1.36 (1.10-1.69) per 10 years of 
age. Race, sex, and European LeukemiaNet risk were not 
significantly associated with mortality. The high-intensity  
treatment group had a longer median overall survival at 
19.9 months (9.1-30.4) versus 7.4 months (2.8-11.9) for the 
low-intensity group or 7.7 months (3.3-11.0) for the interme-
diate-intensity group (P=0.0003) (Table 2). After adjustment 
for age, the survival advantage associated with high-in-
tensity therapy remained statistically significant (adjusted 
hazard ratio=0.50 [0.32-0.79]; P=0.003). The median overall 
survival did not differ significantly between the low- and 
intermediate-intensity treatment groups.
Individuals receiving high-intensity therapy had a greater 
initial burden of care days (Figure 1), related to receipt of 
inpatient chemotherapy. During the first 30 days, mean 
days at home were 4, 14, and 12 for the high-intensity, in-
termediate-intensity, and low-intensity treatment groups, 
respectively. Over the full study period, mean HT for the 
cohort was 9.1 months (95% CI: 7.4-10.7), with a median 
of 4.4 (IQR: 1.1-12.5) (Table 2). Mean HT was longest in the 
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high-intensity group at 13.1 months (95% CI: 9.9-16.4) versus 
7.6 months (95% CI: 4.8-10.4) in the low-intensity group and 
5.5 months (95% CI: 4.0-7.1) in the intermediate-intensity 
group. The proportion of days at home during each month 

following diagnosis rose over time in each group (Online 
Supplementary Table S1).
In the age-adjusted model, average total HT for those re-
ceiving high-intensity treatment was estimated to be 1.76 

Variable
All patients

N=197

Low-intensity 
group 
N=64

Intermediate-intensity 
group 
N=58

High-intensity 
group
N=75

P*

Demographics

Age group, N (%)
60-69 years
70-79 years
80-89 years
≥90 years

86 (43.7)
81 (41.1)
25 (12.7)

5 (2.5)

15 (23.4)
37 (57.8)
8 (12.5)
4 (6.3)

12 (20.7)
28 (48.3)
17 (29.3)

1 (1.7)

59 (78.7)
16 (21.3)

0 (0.0)
0 (0.0)

<0.0001
-
-
-
-

Race, N (%)
White
Black or African-American
Other

154 (79.4)
31 (16.0)

9 (4.6)

48 (77.4)
12 (19.4)

2 (3.2)

47 (81.0)
10 (17.2)

1 (1.7)

59 (79.7)
9 (12.2)
6 (8.1)

0.390
-
-
-

Sex, N (%)
Female
Male

82 (41.6)
115 (58.4)

25 (39.1)
39 (60.9)

26 (44.8)
32 (55.2)

31 (41.3)
44 (58.7)

0.827
-
-

Disease and treatment

First-line treatment, N (%)
HMA
HMA + venetoclax
Anthracycline-based

64 (32.5)
58 (29.4)
75 (38.1)

64 (32.5)
-
-

-
58 (29.4)

-

-
-

75 (38.1)

-
-
-
-

ELN 2017 risk, N (%)
Favorable
Intermediate
Adverse

25 (12.8)
55 (28.2)
115 (59.0)

7 (11.3)
17 (27.4)
38 (61.3)

6 (10.3)
19 (32.8)
33 (56.9)

12 (16.0)
19 (25.3)
44 (58.7)

0.805
-
-
-

High intensity indicates anthracycline-based therapy, intermediate intensity indicates treatment with venetoclax and a hypomethylating agent 
and low intensity indicates hypomethylating agent monotherapy. Missing data not available in records: race (3 subjects), employment status 
(30 subjects), marital status (3 subjects), rurality (3 subjects), household income (3 subjects), and European LeukemiaNet risk (2 subjects). 
*Comparison between categorical variables assessed via Monte Carlo simulated Fisher exact test. HMA: hypomethylating agent; ELN: Euro-
pean LeukemiaNet.

Table 1. Demographic and disease characteristics of older adults with acute myeloid leukemia.

Table 2. Months of survival and home time by therapy intensity.

Variable All patients
Low-intensity

 group
Intermediate-intensity 

group
High-Intensity 

group

Overall survival in months, 
median (95% CI) 9.9 (7.7-12.7) 7.4 (2.8-11.9) 7.7 (3.3-11.9) 19.9 (9.1-30.4)*

Total HT in months, 
 mean (95% CI) 9.1 (7.4-10.7) 7.6 (4.8-10.4) 5.5 (4.0-7.1) 13.1 (9.9-16.4)*

Total HT in months, 
median (IQR) 4.4 (1.1-12.5) 3.8 (0.6-9.3) 3.3 (1.1-7.7) 5.9 (2.4-21.4)

Quality-adjusted HT in 
months, mean (95% CI) 5.6 (4.4-6.9) 3.3 (1.7-4.8) 3.3 (2.1-4.4) 9.4 (6.7-12.1)*

Quality-adjusted HT in 
months, median (IQR) 2.0 (0.3-6.2) 1.0 (0.2-3.8) 1.3 (0.3-5.4) 3.7 (0.9-15.0)

High intensity indicates anthracycline-based therapy, intermediate intensity indicates treatment with venetoclax and a hypomethylating agent 
and low intensity indicates hypomethylating agent monotherapy. *Statistically significant difference in models adjusted for age. CI: confidence 
interval; HT: home time; IQR: interquartile range.
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times (1.10-2.82) that of the low-intensity group (P=0.018) 
and 2.43 times (1.57-3.75) that of the intermediate-intensity 
group (P<0.0001). Intermediate-intensity treatment was not 
associated with a significant difference in HT compared 
to low-intensity treatment (P=0.166). The advantage for 
the high-intensity group persisted in sensitivity analyses 
restricted to 2 or 4 years.
The nature of contact days differed between treatment 
groups. Inpatient hospitalization accounted for most con-
tact days among the high-intensity group (62% [57-67%]). 
Among the low- and intermediate-intensity groups, out-
patient clinic or infusion visits accounted for the greatest 
number of contact days (50% [41-59%] and 57% [49-65%], 
respectively).
Remission rates were higher among the high-intensity 
(57.3%) and intermediate-intensity (56.1%) groups than in 
the low-intensity group (19.7%). Survival was longer for 
individuals achieving remission. Among the 87 patients 
who achieved remission with first-line therapy, the medi-
an overall survival was 19.9 months (11.0-41.0) compared 
to 3.8 months (2.7-8.3) among the 106 who did not enter 
remission. Remission status could not be confirmed for 
four individuals. Among individuals who achieved remission, 
the proportion of days spent at home was 0.35 (0.31-0.39) 
prior to achieving remission versus 0.71 (0.67-0.75) following 
remission.

We adjusted HT for quality to reflect variable quality of 
life experienced at different points in treatment.4 Mean 
quality-adjusted HT was greatest in the high-intensity 
group at 9.4 months (6.7-12.1) versus 3.3 months (1.7-4.8) 
in the low-intensity group and 3.3 months (2.1-4.4) in the 
intermediate-intensity group. In a model adjusted for age, 
the average total quality-adjusted HT for those receiv-
ing high-intensity treatment was estimated to be 2.61 
times (1.41-4.82) that of those with low-intensity treat-
ment (P=0.0022) and 2.58 times (1.58-4.22) that of those 
given intermediate-intensity treatment (P=0.0002). Inter-
mediate-intensity treatment was not associated with a 
significant difference in quality-adjusted HT compared to 
low-intensity treatment (P=0.97). 
Overall, high-intensity treatment was associated with a 
greater initial burden of care days; however, the high-in-
tensity group had significantly greater mean HT and qual-
ity-adjusted HT compared to the low-intensity and inter-
mediate-intensity groups. In the long-run, high-intensity 
treatment may yield more HT for patients despite upfront 
hospitalization. 
We have previously published data regarding HT among older 
adults with AML receiving azacitidine or venetoclax-con-
taining treatment regimens.5 We found that HT was similar 
between patients treated with either regimen. A separate 
analysis of SEER-Medicare data among older adults with 

Figure 1. Swimmer plots of home days versus contact days 
in the year following a diagnosis of acute myeloid leukemia, 
stratified by treatment intensity. High intensity indicates 
anthracycline-based therapy, intermediate intensity indi-
cates venetoclax with a hypomethylating agent and low 
intensity indicates hypomethylating agent monotherapy.
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AML suggested that higher intensity treatment regimens 
were associated with fewer days at home compared to 
lower intensity regimens after accounting for frailty.6 In the 
current study, we evaluated HT among older adults treated 
with a broader array of therapy intensities. 
HT is a topic increasingly recognized in recent literature. 
Recent analyses have shown that women with newly diag-
nosed metastatic breast cancer or adults with newly diag-
nosed metastatic pancreatic cancer spend approximately 
10% of their days engaged in care.7,8 In this context, the 
time commitment faced by patients in the current study 
is striking. Older adults with AML spend over 4 times as 
many days engaged in oncology care compared to these 
patients with advanced solid tumors. HT for patients with 
hematologic malignancies has otherwise not been routinely 
reported outside of the context of hospice care,9 although 
Gupta and colleagues recently described home days versus 
contact days among participants in an international clinical 
trial for relapsed/refractory non-Hodgkin lymphomas.10

Our study has limitations. First, it was conducted at a sin-
gle center with a relatively small sample, which may limit 
its generalizability. Second, our study was retrospective, 
and we were unable to control for potential confounders 
that influence treatment selection and HT. Importantly, we 
did not collect data on patients’ comorbidities or psycho-
social support, which may impact both HT and treatment 
selection. While Eastern Cooperative Oncology Group per-
formance status was abstracted, extensive missingness 
in this variable precluded its use in analyses. Our study 
also equates inpatient and outpatient contact days in the 
primary outcome. Finally, our study did not account for 
patients’ preferences and values, which are critical factors 
in shared decision-making.
Older adults with AML spend a tremendous amount of 
time - roughly 40% of days - engaged in care. The current 
study provides new data on HT among this population. 
Our findings suggest that high-intensity treatment may be 
associated with greater HT and quality-adjusted HT, de-
spite the initial burden of care with high-intensity therapy. 
Future research should focus on identifying factors that 
influence treatment selection and HT in this population 
and developing interventions to optimize this outcome.
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