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Abstract

Decitabine, including its new oral formulation (decitabine-cedazuridine, DEC-C), is commonly used in AML and MDS,
particularly in older or unfit patients. While its clinical efficacy and tolerability are well documented, evidence regarding
patient-reported outcomes (PROs) and health-related quality of life (HRQoL) remains limited. We conducted a review of
the available literature on PROs in patients with AML and MDS treated with decitabine, with the aim of evaluating its
impact on HRQoL, symptom burden, and patient preferences. A systematic literature search of PubMed up to October
2024 identified studies evaluating HRQoL or PROs in adult AML and/or MDS patients receiving decitabine, regardless
study design. Ten studies met the inclusion critera. Decitabine-based regimens were associated with preservation of HRQoL
compared with intensive chemotherapy and improvements in fatigue and physical functioning versus best supportive care.
In patients with AML, baseline HRQoL scores were found to be predictive of survival outcomes. Surveys consistently
indicated strong patient preference for oral DEC-C due to reduced treatment burden and greater convenience, though
longitudinal data remain limited. In conclusion, currently available HRQoL evidence for decitabine provides meaningful
insight to guide further research. Findings from patient surveys and the availability of decitabine in both intravenous and
oral formulations emphasize new treatment aspects that can be effectively captured through PROs. Their systematic integra-
tion may help uncover critical issues such as symptom burden, adherence, and patient priorities, ultimately fostering more
patient-centered care.
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Introduction

Acute myeloid leukemia (AML) and myelodysplastic syn-
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minimizing early treatment-related toxicity while preserving
remission outcomes and maintaining therapeutic trajectory
toward allogeneic hematopoietic stem cell transplantation
(alloSCT) [4-6]. The availability of oral decitabine/ceda-
zuridine (DEC-C) represents a significant step forward in
the treatment of AML and MDS, by significantly reducing
logistical and physical burdens associated with parenteral
HMA administration [8—10]. However, the introduction of
oral anticancer therapies may also introduce some chal-
lenges associated with the mode of administration that are
to be considered. For example, as seen in the treatment of
other hematologic malignancies, such as chronic myeloid
leukemia (CML), adherence to oral therapy is critical to
maximize clinical response [11], and there is a complex
interplay between HRQoL, symptom burden and adherence
to therapy [12—14].

Oral DEC-C is a promising option because it achieves
the same systemic exposure as intravenous (IV) decitabine
while offering the convenience of oral administration [9, 10,
15]. Clinical studies have reported anti-leukemic activity and
tolerability profile consistent with IV decitabine, supporting
its use especially in older or unfit patients. Recent data on
DEC-C combined with venetoclax indicated preserved activ-
ity without significant interaction, opening the perspective of
a fully oral regimen for unfit AML patients [7, 16].

While growing clinical evidence supports the efficacy
and safety of decitabine-based regimens [17-20], lim-
ited evidence exists on HRQoL and other patient-reported
outcomes (PROs). In this review, we aim to describe the
existing literature on PROs in patients with AML and MDS
treated with decitabine, to summarize current knowledge in
this area. We also discuss directions for integrating patient-
centered outcomes into future clinical decision-making and
trial design.

Materials and methods
Identification of relevant studies

We conducted a systematic literature search in PubMed to
identify studies including AML and/or MDS patients treated
with decitabine, published until October 2024. The follow-
ing search criteria were used: (“quality of life” OR “health
related quality of life” OR “health status” OR “health out-
comes” OR “patient outcomes” OR “depression” OR “anxi-
ety” OR “emotional” OR “social” OR “psychosocial” OR
“psychological” OR “distress” OR “social functioning”
OR “social wellbeing” OR “patient reported symptom”
OR “patient reported outcomes” OR pain OR fatigue OR
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“patient reported outcome” OR “PRO” OR “PROs” OR
“HRQL” OR “QOL” OR “HRQOL” OR “symptom dis-
tress” OR “symptom burden” OR “symptom assessment”
OR “functional status” OR sexual OR functioning) and
(“decitabin*” OR “hypomethylat*” OR “demethylat*” OR
“ASTX727”) AND (myelodysplastic OR myelodysplasia
OR leukemia OR leukaemia). The PubMed filter “Clinical
Study” was applied. Only studies published in English were
considered.

Additional studies were identified through manual
searches of reference lists from the selected articles and
through direct communication of clinical experts in the field.
If multiple publications from the same study were available
during the review period, relevant data were extracted from
all related publications. The search strategy and selection
process followed the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) 2020 guide-
lines [21].

Selection criteria

Articles were included if they involved adult patients with
AML and/or MDS and decitabine treatment (alone or as part
of treatment approach). We selected studies that assessed
HRQoL or other PROs, satisfaction with care, treatment
adherence, or patient preferences for treatment (e.g., oral vs.
intravenous administration). Studies were excluded if they
evaluated PROs but focused on hypomethylating agents
other than decitabine (regardless of route of administration)
or without specifying population size of patients receiving
decitabine. Review articles, conference abstracts, or case
reports or protocol presentation papers were excluded due
to their lack of detailed information or results. Studies were
included regardless of the study design and survey-based
studies were also considered.

Before beginning the literature search, a predefined cod-
ing schema for data extraction was developed (LC, FE).
The data extraction form included various information on
(1) basic study characteristics (i.e., type and acronym of
study, study locations, multicenter study [y/n]); (2) clini-
cal details (i.e., type of hematologic disease [AML/MDS],
patient’s age and sex, number of patients, types of treat-
ments); (3) PRO assessment characteristics (i.e., PRO
measure/s used); (4) main PRO findings. Eligibility assess-
ment and data extraction for each study was performed
manually and independently by two reviewers (SP and LC).
Any discrepancies were resolved through discussion and
re-examination of the original articles until consensus was
reached.
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Results

The literature search identified 196 records, published until
October 2024, that were screened for eligibility. Of these, we
retrieved a total of 14 papers comprising 10 unique studies [4,
22-34]. Details of the search strategy and selection process
of the articles included in this review are reported in Fig. 1.
Of the 10 studies included in this review, five included
patients with AML and five with MDS. Overall, there were
five randomized controlled trials (RCTs), two prospective
investigational studies and three online surveys. Eight eli-
gible studies (80%) were multicenter and the remaining
two were single-center studies from the US. The majority
of the studies (n=8, 80%) enrolled>100 patients. In nearly
all cases (n=9; 90%) more than half of participants were
male, while in only one (10%) there was a predominance of
female. Median age of patients in studies identified ranged
from 63 to 76.2 years. The two most frequently used PRO
instruments were the European Organization for Research
and Treatment of Cancer QLQ-C30 (EORTC-QLQ-C30)
(n=5; 50%) and the Functional Assessment of Cancer Ther-
apy — Leukemia (FACT-Leu) Questionnaire (n=2; 20%).
Considerable heterogeneity across key study characteris-
tics, including study design, patient populations, treatment
strategies, PRO measures, and the timing of HRQoL assess-
ments, limited comparability among the included studies.

Overview of PRO findings in AML patients
treated with decitabine

The extracted data regarding study design, population, treat-
ment and PRO assessment from studies on AML patients
receiving decitabine are presented in Table 1. Of the five
studies reporting AML patients’ perspective on decitabine-
based therapies, three were RCTs and two prospective tri-
als. In the first RCT, the DECIDER trial [22], no benefit
in HRQoL was seen after adding valproate and/or ATRA
to decitabine in newly diagnosed AML patients older than
60 years not qualifying for or not consenting to intensive
approaches. However, this HRQoL result was constrained
by the small number of patients included in the analysis
(61 AML patients eligible for PRO analysis vs. 200 AML
patients for clinical outcome analysis).

In the second RCT, the AML2002 trial, baseline HRQoL
data from all randomized arms (decitabine plus talacotu-
zumab versus decitabine alone) were pooled for analy-
sis [26]. While, the formal efficacy interim analysis of
this study indicated that the addition of talacotuzumab
to decitabine did not improve clinical outcomes in older
patients with AML (no clinically meaningful or statistically
significant differences in CR, OS were observed between
the two arms) [27], the pooled baseline HRQoL analysis
highlighted the prognostic significance of several FACT-leu
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Fig. 1 PRISMA 2020 flow diagram of articles selection process [21]
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scales, especially the Physical Well Being (PWB), for over-
all survival (OS) in older, unfit patients with AML treated
with decitabine [26]. The PWB score of FACT-Leu reflects
key elements of health status of older patients including
physical and role functioning, fatigue, pain, somatic symp-
toms and side effects of treatment. The PWB score strong
association with OS supported its potential use as a comple-
mentary tool to better characterize functional status in older
patients with AML or to complement established discase-
risk stratification systems.

In the third RCT, EORTC-1301 (EORTC-GIMEMA-
GMDS-SQ) trial, fit patients aged 60 years or older with
newly diagnosed AML were randomized to receive either
decitabine or IC (3 + 7 scheme), both followed by alloSCT,
when feasible. At 2 months, the risk of HRQoL deterioration
was lower in the DEC arm than in the 3 + 7 arm; 76% vs.
88%; odds ratio, 0.43 (P = .003). In a subgroup analysis of
those who received transplantation, HRQoL declined from
baseline to post-alloSCT (i.e. 100 days after transplantation)
in both arms but clinically meaningful deterioration (of at least
10 points) was observed only in the 3 + 7 arm in some key
HRQoL domains. This HRQoL benefit of decitabine, together
with comparable long-term outcomes (e.g.,0OS) and simi-
lar alloSCT rates, has been interpreted to support the use of
decitabine as a de-escalation and non-chemotherapeutic strat-
egy for fit older AML patients eligible for alloSCT [4, 29].

Of the two prospective studies, the CALGB 361,101 trial
focused on longitudinal HRQoL and geriatric assessment in
older, unfit patients with newly diagnosed AML who received
decitabine plus bortezomib or decitabine alone as part of the
CALGB 11,002 RCT. The main PRO finding of this analysis
was the strong association between lower baseline EORTC
QLQ-C30 global health status/QoL score and inferior OS,
as documented in both univariate and multivariate analyses.
However, the limited number of patients remaining on study
after cycle 4 of decitabine-based treatment precluded a reli-
able comparative PRO analysis [24]. The recent single-arm
trial investigating an induction regimen of one or two cycle of
decitabine followed by low dose continuous infusion of cyta-
rabine infusion (100 mg/m? for 4 days), reported no significant
change in HRQoL from baseline up to end of first cycle in a
small cohort of older patients with newly diagnosed AML [28].

Overview of PRO findings in MDS patients
treated with decitabine

The key data on study design, population, treatment,

and PRO assessment from studies on MDS patients
treated with decitabine are presented in Table 2. Of
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the five studies reporting MDS patients’ perspective
on decitabine-based therapy, two were RCTs and three
online surveys. The first RCT observed that patients with
IPSS int-1 or higher MDS, who were receiving decitabine
alone reported better HRQoL scores than those receiving
best supportive care (BSC). Sustained HRQoL benefits
included several domains of EORTC QLQ-C30: global
health status, fatigue, and dyspnea. However, decitabine
treatment in this study was limited up to two cycles after
complete remission achievement, which may have hin-
dered the detection of greater benefits from a longer treat-
ment duration [30].

Another large RCT in high-risk MDS patients confirmed
HRQoL advantage of decitabine over BSC: patients receiv-
ing decitabine reported significant improvements in fatigue
and physical functioning, with a borderline improvement in
global health status and no change in dyspnea (measured
with EORTC QLQ-C30). However, the decline in HRQoL
compliance during follow-up was a limitation to the gener-
alizability of the results [31].

Of the three online surveys, one describes the burden of
parenteral/IV hypomethylating agents (HMAs) treatment
in terms of logistical challenges (e.g. timely administration
of scheduled cycles, time toxicity linked with time spent
in coordinating care including travel to hospital and wait-
ing times) and treatment related inconveniences (e.g. pain
or discomfort, interference with daily and social activities)
[32]. It was completed by 141 adult MDS patients or care-
givers (as proxies) in the US who received HMAs within
6 months of the survey (i.e., azacitidine, n = 104, 73%
or decitabine n = 28, 27%). The majority of respondents
preferred oral treatment, believing it would cause less dis-
ruption to their lives than infusion, it would make coping
with their disease easier, and it could help to maintain the
treatment schedule [32]. Another online survey aimed to
identify patient’s priority on treatment benefits, risks, and
administration burden using a discrete-choice experiment
(DCE). It involved 187 MDS patients or caregivers from
the US and Canada, of whom 39 (21.2%) had been treated
with decitabine. AML transformation risk and fatigue
severity were key drivers in patients’ decision making and
they were valued more than the number of the visit or mode
of administration or duration of visit. In addition, survey
results showed a marked preference for oral formulations
among patients [33]. More recently, an online survey of
adult patients with MDS who were receiving oral DEC-C
in US clinical practice, as an alternative to IV/SC hypo-
methylating agents reported high levels of satisfaction with
oral treatment with very little or no negative impact on
regular daily activities [34].
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Discussion

Since its FDA approval in 2006, decitabine has been widely
adopted in both clinical trials and real-world practice; yet, nearly
two decades later, data on HRQoL and PROs associated with
decitabine treatment in patients with AML and MDS remain
limited. In this review, we found that few randomized studies
described tangible HRQoL benefits of decitabine beyond survival.
In MDS, two RCTs comparing decitabine monotherapy with
BSC demonstrated improvement in selected HRQoL domains,
with fatigue emerging as a consistently improved dimension
[30, 31]. In AML, decitabine used as bridging therapy in older
patients eligible for alloSCT was associated with a lower short-
term risk of HRQoL deterioration compared to standard IC [29].
Findings from the same trial also suggested a potential advantage
of decitabine in post-alloSCT HRQoL outcomes over IC. These
observations are particularly relevant in the management of older
patients, in whom treatment intensity must be carefully balanced
against its impact on functional status and perceived well-being
[35-37]. Decitabine’s more favorable HRQoL profile (compared
to standard care) may therefore be a critical factor in guiding
clinical decision-making, especially when survival outcomes are
comparable or when preserving functionality and autonomy may
be as important as extending survival.

Beyond its role as a treatment outcome, HRQoL has
also shown prognostic value for overall survival. In elderly
patients with newly diagnosed AML who were treated with
decitabine, two studies highlighted that baseline HRQoL can
complement comorbidity and geriatric assessments by better
capturing symptom burden at the time of treatment initia-
tion [24, 26]. These studies used different questionnaires and
therefore identified different predictive scales and score ( i.e.
global health status scale of EORTC QLQ-C30, physical well-
being scale of FACT-G, FACT-Leu Trial Outcome Index and
FACT-Leu total score), but their findings converged on the
idea that HRQoL may reveal aspects of patient vulnerability
and functional reserve that are not fully captured in conven-
tional risk models such as genetic mutations. Although these
findings require further validation, the integration of HRQoL
into clinical decision-making may enable more personal-
ized care and better treatment alignment with patient goals
and values. These insights gain further importance in light of
the recent revision to the ELN risk classification tailored to
patients receiving less-intensive therapies such as decitabine
[38]. As treatment paradigms continue to evolve, refinement
of risk stratification tools might be warranted to eventually
reflect the growing role of patient-centered outcomes [39].

Patient preferences regarding treatment route and treat-
ment decision-making have also been explored. There are
evidence that suggest that patients with MDS reported high
level of satisfaction with the oral formulation of decitabine
(DEC-C) and identified specific burdens associated with
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intravenous administration [32, 34]. However, no similar
information is available in patients with AML. Patients with
MBDS also expressed interest in being actively involved in
treatment decisions and prioritized outcomes such as reduc-
ing fatigue and minimizing the risk of AML evolution
[33]. While survey data suggest active patient engagement
among those receiving decitabine, other evidence indicates
that patient involvement in decision-making may be more
limited in broader real-world populations. In fact, a large
international observational study involving 280 higher-risk
MDS patients at diagnosis reported that a passive role in
decision-making was common and associated with lower
hemoglobin levels [40]. However, differences in study
design, patient populations and timing limit direct compari-
sons between the two sets of data: the surveys focused on
patients treated with decitabine or other HMAs, whereas the
observational study on patients at diagnosis regardless of
treatment requirement.

Among the issues reported by patients treated with
decitabine, survey data highlighted time toxicity as a rel-
evant and often overlooked burden. Although the concept
of time toxicity, defined as the time patients spend receiv-
ing or managing treatment (including travel and waiting
times) [41], remains underreported in clinical trials and
rarely addressed in routine care, it may significantly impact
patient well-being and treatment adherence. In the case of
IV decitabine, time toxicity is largely inherent to the treat-
ment schedule and not easily modifiable in routine practice.
While evidence remains scarce, one retrospective study
reported voluntary discontinuation of HMA therapy due to
personal or financial reasons [42], which could indirectly
relate to the broader concept of treatment burden, including
time toxicity. Recently, time toxicity has been proposed as
an important dimension in the evaluation of cancer care to
support more informed, patient-centered decisions and help
clinicians and patients to better balance life prolongation
and the impact of treatment on HRQoL [43, 44].

Experience from other hematologic malignancies sug-
gested that PROs can meaningfully inform treatment
evaluation, particularly in the context of emerging oral tar-
geted therapies [45—47]. The growing availability of oral
agents for MDS and AML holds the promise of improving
HRQoL by reducing the burden of clinic visits and infu-
sions and enabling home-based treatment. However, oral
cancer therapy also introduces distinct challenges, particu-
larly regarding adherence, toxicity monitoring, and patient
engagement [48, 49]. Unlike IV or subcutaneous cancer
therapies that require hospital administration, oral regimens
place greater responsibility on patients, which may impact
treatment continuity and effectiveness. Research in CML
has consistently shown that adherence to tyrosine kinase
inhibitors is a key determinant of therapeutic outcomes [11,
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50-52]. Poor adherence is influenced by multiple factors,
including patient-, clinician-, treatment-, and healthcare
system-related determinants, with drug-related adverse
events representing the most common driver of intentional
non-adherence [11, 53, 54]. Because treatment-related
symptoms are frequently underestimated by clinicians [55,
56], monitoring of HRQoL in clinical routine can provide
valuable additional insights to symptom burden, enabling
early identification of patients at risk for suboptimal adher-
ence. Evidence from hematologic and solid tumor settings
indicates that systematic PRO monitoring can improve
patient—clinician communication, enhance symptom man-
agement, and support adherence, ultimately contributing
to better clinical outcomes [13, 57]. For example, in newly
diagnosed patients with CML, PRO monitoring improved
communication and symptom management, contributing
to high adherence and favorable early molecular responses
[13]. Similarly, in women with early breast cancer, the use
of electronic PROs to individualize follow-up care sig-
nificantly reduced the number of consultations required,
without compromising adherence, HRQoL, or patient satis-
faction [57]. These findings highlight the broad potential of
PRO integration to optimize symptom management, sustain
adherence, and ultimately improve the quality and effec-
tiveness of cancer care. However, to date, no investigational
studies of oral decitabine-cedazuridine, either as monother-
apy or in combination, have reported longitudinal HRQoL
data. In contrast, the inclusion of HRQoL data in key tri-
als of venetoclax- and ivosidenib- based regimens in AML
provided valuable insight on how treatment affect patients
beyond survival. HRQoL data from Viale-A/C and AGILE
trials further supported the tolerability and acceptability of
these treatments and can help guide treatment decisions in
elderly or unfit AML patients [58, 59].

This review has several limitations. Although we adopted
a comprehensive search strategy using the PubMed data-
base, it is possible that we missed some eligible studies. The
use of predefined filters (e.g., “clinical study”) might have
reduced the number of records retrieved. However, manual
screening of references and citations likely helped mitigate
this risk. A recent work [60] on decitabine and HRQoL also
documented the paucity of data in this area. The studies
included in this review were highly heterogeneous in design,
patient populations, treatment strategies, and PRO mea-
sures, which limit cross-study comparability and generaliz-
ability. Nevertheless, this review offers a focused synthesis
of the current evidence on PROs of patients with MDS and
AML treated with decitabine, and highlights directions for
future research. No PRO data is currently available for oral
DEC in AML, which limits the ability to determine whether
the potential advantages of the oral formulation translate
into measurable benefits from the patient perspective.

The therapeutic landscape of older AML patients has pro-
foundly changed with the advent of venetoclax-based regi-
mens, and the introduction of oral DEC-C may further expand
this shift toward less intensive and potentially fully oral treat-
ment strategies [16]. Such approaches may reduce hospital
visits and inpatient stays while lowering healthcare costs
related to drug administration, central venous catheters, and
infection management [61]. However, despite these promising
clinical and economic implications, no HRQoL data for oral
DEC-C is yet available. Future studies are warranted to assess
whether fully oral regimens can also translate into measurable
improvements in patients’ HRQoL and treatment experience.
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