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Introduction
The effective treatment of acute myeloid leuke-
mia (AML) remains a challenge in older patients. 
This age group represents the majority of AML 
patients as the median age at diagnosis is 65 years 
and disease incidence increases steeply with age, 
reaching 70 new cases per 100,000 after the age 
of 75 years. 1,2 Many factors associated with 
chemotherapy resistance are linked to AML in 
elderly patients including: adverse karyotypes, 
immature phenotype, and expression of efflux 
pumps.3 In addition, elderly patients often pre-
sent comorbidities and reduced functional 
reserves, which are associated with increased 
treatment-related mortality and represent con-
traindications to the use of intensive chemother-
apy (ICT). Consequently, population-based 
studies have shown that 50% to 70% of elderly 
patients are not offered ICT,4–6 and those few 
that are eligible have a generally better outcome7–9 
when compared with those deemed unfit for ICT 
with a median overall survival (OS) of 12 months 
versus 3 to 10 months, respectively.10–12

However, there have been several advances during 
the past decade that attempt to address this issue, 
such as the optimization of ICT regimens8 and the 
use of nonmyeloablative conditioning regimens for 
allogeneic stem cell transplantation (SCT),13 while 
the development of therapies utilizing hypomethyl-
ating agents (HMAs) has provided an effective 
alternative to ICT.14 In addition, the difficulty in 
choosing between intensive versus nonintensive 
therapy has been eased via both improved risk 
stratification15,16 and the development of geriatric 
assessment tools.17 In fact, the year 2017 was a 
landmark for innovative AML therapies.18 Since 
then, no fewer than eight different drugs have 
obtained United States (US) Food and Drug 
Administration (FDA) approval for AML treat-
ment, thereby creating a highly dynamic and rap-
idly evolving therapeutic landscape. Low-intensity 
therapies have been particularly impacted by this 
since many new drugs can be safely combined with 
HMAs, allowing for the development of effective 
new combination regimens that may challenge the 
use of ICT in the elderly AML population.
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Therefore, in order to better understand the fac-
tors necessary for deciding between ICT and low-
intensity therapies, in this paper we review the 
current relevant data and discuss how new thera-
pies may offer alternatives to the low- versus high-
intensity dilemma.

Intensive chemotherapy
Standard ICT is a combination of anthracyclines 
(daunorubicin or idarubicin) and cytarabine. 
Recent multicenter cooperative group studies have 
reported complete response (CR) rates ranging 
from 60% to 70% and a median OS of 12 months 
in patients older than 60 years.7–9,19 The HOVON 
group demonstrated that daunorubicin doses of 
90 mg/m² yielded improved CR rates when com-
pared with 45 mg/m². A survival benefit was also 
established, but the effect was restricted to patients 
aged 60–65 years.8 Several attempts have been 
made to improve the results of conventional two-
drug ICT regimens via the addition of a third drug. 
Gemtuzumab ozogamicin, an antibody–drug con-
jugate, when combined with daunorubicin and 
cytarabine was associated with a significantly 
higher 2-year event-free survival (EFS) than the 
daunorubicin–cytarabine control group (40.8% 
versus 17.1%, respectively) in patients aged 55–
70 years.9 Another study found that the addition of 
lomustine, an oral alkylating agent, was associated 
with an improved response rate and prolonged OS 
compared with the control group in patients older 
than 60 years.7 Finally, the addition of cladribine 
was demonstrated to benefit a subset of elderly 
patients with AML aged 60–65 years in a prospec-
tive randomized phase II trial of a Polish coopera-
tive group.20

It is worth noting that in several studies the 
improvements achieved by the intensification of a 
standard daunorubicin–cytarabine regimen did 
not benefit the oldest patients (i.e. those older 
than 65 years), which highlights the need for new 
strategies for these patients.8,20

CPX-351 is a liposomal formulation of daunoru-
bicin and anthracycline encapsulated at a fixed 
molar ratio; recently approved by the US FDA 
and European Medicines Agency for first-line 
treatment of secondary AML. In a phase III ran-
domized trial including 309 patients aged 60–
75 years with newly diagnosed secondary AML 
[defined as therapy-related AML, AML with a 
history of myelodysplastic syndrome (MDS) or 

chronic myelomonocytic leukemia (CMML), or 
de novo AML with MDS-related cytogenetic 
abnormalities], CPX-351 treatment compared 
with the control group who received conven-
tional ICT was associated with a significantly 
higher CR rate [CR/CR with incomplete hema-
tological recovery (CRi): 47.7% versus 33.3%, 
respectively; p = 0.016], improved survival (12-
month OS: 41.5% versus 27.6%, respectively), 
and reduced early mortality (60-day mortality: 
13.7% versus 21.2%, respectively), although the 
survival benefit was not reported in the group 
with unfavorable cytogenetics. The additional 
finding that more patients in the CPX-351 group 
received an allogeneic SCT than those in the 
control group (34% versus 25%, respectively) 
further reflects the improved efficacy and toler-
ance, and suggests that CPX-351 may fill the gap 
between low-intensity and intensive regimens, at 
least for a subset of patients.21 Another interest-
ing study illustrated the difficulty in balancing 
efficacy and toxicity in this challenging subset of 
patients. Walter and colleagues evaluated the use 
of reduced doses of CPX-351 (32 or 64 units/m2) 
in patients with comorbidities and found that a 
reduction of treatment-related mortality could 
not be achieved while maintaining the CR rate.22

For patients who achieve CR, the administration 
of additional chemotherapy is generally deemed 
necessary, although no standard postremission 
therapy has been established thus far. The ALFA-
9803 trial compared the administration of one 
course of intensive consolidation (daunorubicin 
45 mg/m2/day or idarubicin 9 mg/m2 for 4 days in 
combination with cytarabine 200 mg/m2 IV for 
7 days) with repeated cycles of less-intensive con-
solidation courses (either 45 mg/m2 daunorubicin 
or 9 mg/m2 idarubicin for 1 day in combination 
with 60 mg/m2/12 h cytarabine for 5 days), in 
elderly patients (age > 50 years) in first CR. Its 
results showed improved relapse-free survival in 
the nonintensive consolidation arm.23 In line with 
these data, the Cancer and Leukemia Group B 
(CALGB) 8923 study found that the administra-
tion of four courses of low-dose cytarabine 
(LDAC) was associated with similar survival 
results as two courses of intermediate-dose cyta-
rabine and mitoxantrone.24

Maintenance therapy represents another form of 
postremission therapy. In a study from the 
HOVON group, patients randomized to receive 
1-year of maintenance with azacitidine had a 
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significantly better 12-month disease-free survival 
compared with the control group (64% versus 
42%, respectively) although OS was not improved, 
most likely due to the use of different salvage 
therapies.25 This study was the first to demon-
strate an improvement in patient outcomes with 
the use of maintenance in nonpromyelocytic 
AML and paved the way for future investigations 
that will take advantage of the new orally available 
targeted drugs currently in development.

Allogeneic SCT is the most potent therapy in pre-
venting AML relapses. With the recent develop-
ment of nonmyeloablative conditioning regimens, 
more elderly patients have become eligible for allo-
geneic SCT. Data from the Center for International 
Blood and Marrow Transplant Research indicate 
that the number and proportion of elderly patients 
receiving a transplant in the US has increased 
markedly over the past decade and was associated 
with significant survival improvements after the 
transplant.13 Eligibility for ICT and transplanta-
tion follows the same criteria and the two strategies 
must be considered as complementary, especially 
as ICT, which is associated with high remission 
rates, currently remains the most effective strategy 
to ‘bridge’ the patients to the transplant.

Recently emerging targeted therapies can also be 
combined with standard ICT to potentially pro-
duce more active regimens. Midostaurin is a mul-
tikinase FLT3 inhibitor that is used to treat 
FLT3-mutated AML and was recently approved 
by the US FDA and European Medicines Agency 
based on the results of a large randomized trial 
conducted in younger patients.26 In a noncompar-
ative prospective study of midostaurin in combina-
tion with ICT, Schlenk and colleagues reported 
comparable effectiveness between older and 
younger patients, in which the CR/CRi rate in 
older patients was 77.9% and the 2-year EFS was 
33%. Using a propensity score-based analysis, 
elderly patients treated with midostaurin and ICT 
had a significant improvement in both EFS and 
OS compared with historical controls. A signifi-
cantly higher rate of cardiac toxicity and a nonsig-
nificant trend toward higher pulmonary toxicity 
were observed in older patients, though there was 
no excess early mortality. However, this indicates 
that the addition of midostaurin might increase 
toxicity and should be used with caution in the 
oldest patients.27 Other targeted agents such as the 
IDH1 and IDH2 mutant inhibitors ivosidenib and 
enasidenib have shown clinical activity as single 

agents in patients with refractory/relapsed IDH-1 
and IDH-2 mutated AML.28,29 Similarly to FLT3-
inhibitors, their evaluation in combination with 
ICT is currently ongoing.30

Low-intensity regimens for AML
Standard low-intensity regimens utilize LDAC 
or HMAs. LDAC corresponds to various dose 
schedules with doses inferior to 50 mg/day given 
as subcutaneous injections. No standard sched-
ule has yet been established although most 
recent trials use doses of 20 mg twice daily for 
10 days in 28-day cycles. A study from the 
Medical Research Council found that LDAC 
was more effective than hydroxycarbamide and 
best supportive care with a higher CR rate and a 
prolonged OS.10 In that study, patient outcome 
was poor with a CR rate of 18%, a median OS of 
only 10 weeks, and no response in patients with 
poor-risk cytogenetics.

Modern low-intensity therapies have emerged 
with the development of HMAs.31 Although asso-
ciated with substantial hematologic toxicity, the 
limited nonhematologic toxicity of these drugs 
made them appropriate for the treatment of frail 
patients. In the AML001 study, 488 patients aged 
65 years and above with newly diagnosed AML 
were randomly assigned to receive azacitidine or 
conventional care regimens (CCRs; including 
LDAC, intensive chemotherapy, or best support-
ive care). Although the primary endpoint was not 
met, the study reported an improved median OS 
of 10.4 months with azacitidine versus 6.5 months 
for CCR (p = 0.1), which reached statistical sig-
nificance in a prespecified analysis censoring 
patient who received AML treatment after dis-
continuing the study drug (stratified log-rank 
p = 0.0190). Overall response (CR/CRi) rates 
were comparable between the azacitidine (27.8%) 
and CCR (25.1%) arms.11

A phase III trial compared the efficacy of decit-
abine with treatment choice (TC) in older patients 
with newly diagnosed AML and poor- or inter-
mediate-risk cytogenetics. A total of 485 patients 
were randomly assigned to receive decitabine 
20 mg/m²/day intravenously for 5 days every 
4 weeks or TC (supportive care or LDAC). The 
results demonstrated a nonsignificant increase in 
median OS with decitabine (7.7 months) versus 
TC (5.0 months; p = 0.108), but an unplanned 
analysis with additional events indicated the same 
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median OS but with a statistically significant dif-
ference (p = 0.037). The CR/CR with incomplete 
platelet recovery rate was 17.8% with decitabine 
versus 7.8% with TC.12 Alternative dose sched-
ules of decitabine have been developed including 
a 10-day schedule.32

Based on these results, azacitidine and decitabine 
were registered for the treatment of AML in 
elderly patients not eligible for ICT in the 
European Union but not in the US (although 
there is widespread off-label use). Advanced age,12 
a poor performance status,33,34 high white blood 
cell counts at diagnosis,12 and adverse cytogenet-
ics were all associated with poor response rates or 
survival.33,35 However, it is worth noting that the 
group with adverse cytogenetics had the greatest 
survival benefit with HMAs compared with CCR 
in a subgroup analysis of the AML-001 trial.36 
This effect is particularly seen in those with chro-
mosome 3q abnormalities, which are associated 
with resistance to conventional chemotherapy and 
for which azacitidine has been shown to be effec-
tive.37 Several studies have suggested that gene 
mutations can impact prognosis, such as TET2, 
which was associated with increased survival after 
treatment with azacitidine,38 DNMT3A with 
improved response after treatment with decit-
abine,39 and TP53 with improved response after 
treatment with a 10-day schedule of decitabine.40

Guadecitabine is a hypomethylating dinucleotide 
of decitabine linked to guanosine. Guadecitabine 
is resistant to degradation by cytidine deaminase 
and has a prolonged half-life compared with 
decitabine.41 In a randomized phase II trial com-
paring three dose regimens of guadecitabine 
(60 mg/m²/day for 5 or 10 days and 90 mg/m²/d 
for 5 days), the best response rates were achieved 
with the regimen of 60 mg over 10 days (compos-
ite CR rate of 30.2%). Adverse events were 
mainly hematologic, with a higher incidence in 
the 10-day regimen.42 Another randomized phase 
II trial,43 was conducted in previously untreated 
elderly patients with AML, in which the CR/ 
CRi rate was 54%. The ASTRAL-1 study 
(ClinicalTrials.gov identifier: NCT02348489) 
compared guadecitabine (60 mg/m² 5-day sched-
ule) with standard care (azacitidine, decitabine, 
or LDAC) in adults with previously untreated 
AML who were ineligible for intensive induction 
chemotherapy. The study failed to demonstrate a 
superiority of guadecitabine in terms of CR (19% 
in the guadecitabine arm) and survival (median 

of 7 months in the guadecitabine arm). (Fenaux 
and colleagues, oral abstract no. S879. 15 June 
2019, European Hematology Association 24th 
Annual Meeting, Amsterdam, The Netherlands). 

Altogether, these results indicate that HMAs rep-
resent suitable alternatives to ICT for elderly 
patients who cannot tolerate chemotherapy or for 
patients with unfavorable-risk cytogenetics for 
whom chemotherapy is ineffective. However, 
these results need to be improved, which could be 
achieved by the addition of new compounds to an 
HMA ‘backbone’.

Intensive chemotherapy versus low-intensity 
therapies: how to choose?
In the absence of a formal prospective comparison 
of ICT and HMAs in elderly patients with AML, 
there is no definitive answer to this question. In the 
AML001 study, the number of patients included 
in the azacitidine versus ICT randomization was 
too small to draw any conclusion.11 A retrospective 
study from a single French institution using pro-
pensity scores found no difference in the outcomes 
of elderly patients treated with ICT compared with 
those treated with HMAs.35 In real-life studies 
reporting elderly AML treatment results, two dif-
ferent patient profiles can be distinguished. In the 
first, patients with intensive treatments are usually 
younger, have fewer comorbidities, higher white 
blood cell counts at diagnosis, and favorable or 
intermediate-risk cytogenetics. Whereas in the sec-
ond, patients treated with HMAs are usually older, 
have secondary AML, numerous comorbidities, a 
high Eastern Cooperative Oncology Group 
(ECOG) performance status, and unfavorable-risk 
cytogenetics.14 Several attempts have been made 
to model these profiles and scoring systems that 
integrate the different prognostic markers have 
been developed.44–46 Sorror and colleagues recently 
published the results of a retrospective cohort 
study conducted in 1100 patients who were 20–
89 years of age and treated for AML. Comorbidities, 
including those already incorporated into the 
Hematopoietic Cell Transplantation-Comorbidity 
Index, were evaluated.47 The addition of parame-
ters such as hypoalbuminemia, thrombocytopenia, 
high lactate dehydrogenase level, age, and European 
LeukemiaNet (ELN) risk categories further 
improved the prognostic prediction of the model. 
Interestingly, age was found to retain prognostic 
significance even when accounting for the effects 
of covariates.16
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One important limitation of the proposed mod-
els is their omission of important dimensions of 
vulnerability in older patients, such as physical 
function, polypharmacy, cognition, social sup-
port, and nutritional status, which are included 
in the comprehensive geriatric evaluation that 
can be used in patients with AML as for solid 
tumors. Using this tool, researchers discovered 
that more than 30% of patients with AML older 
than 70 years had significant cognitive impair-
ment.48 The Short Physical Performance 
Battery was used to identify a subgroup of 
patients with increased risk of early mortality 
among patients with an ECOG performance 
status of 0–1.49 However, geriatric assessment 
tools are not widely used and guidelines for the 
determination of fitness still recommend assess-
ments based on classical parameters such as 
age, performance status, and comorbidities.15

Another limitation of the current definition of ‘unfit-
ness’ is that it mixes patient-related factors (associ-
ated with treatment toxicity) with disease-related 
factors (associated with leukemia resistance). In the 
previous era of chemotherapy when toxicity and 
efficacy were closely linked, this composite defini-
tion of fitness made sense, but treatment options are 
changing and patient fitness should be distinguished 
from treatment appropriateness.48

In conclusion, ICT benefits a subset of elderly 
patients with AML characterized by a younger age 
(i.e. less than 75), good performance status, few 
comorbidities, and with an AML belonging to 
either the favorable or intermediate-risk ELN 2017 
categories.50 For these patients, the higher rates of 
and shorter time to response provided by ICT 

make it the optimal option for a bridge to trans-
plantation. However, in real-life, there is a high 
dropout rate at every step of AML treatment start-
ing at the initial treatment decision. As highlighted 
in Figure 1, less than 10% of elderly patients with 
AML will ultimately undergo transplantation.

How to escape the dilemma? The new generation 
of low-intensity regimens
Several attempts have been made to improve the 
antileukemic activity of low-intensity regimens 
with the addition of a new agent to HMA or 
LDAC backbones. An overview of the novel 
drugs that have been recently tested can be found 
in a review by Stahl and colleagues.51 The ration-
ale for combining HMAs with a novel drug was 
based on preclinical reports that indicated syn-
ergy with HMAs for certain drugs, such as his-
tone deacetylase inhibitors52,53 or immune 
checkpoint inhibitors,54 but in most instances the 
second drug was chosen on an empirical basis. A 
summary of the different studies conducted over 
the last 10 years is included in Table 1. Although 
many phase I–II combination trials provided 
encouraging results, these have not been con-
firmed in large randomized trials due to either a 
lack of efficacy or excessive toxicity in the new 
regimens. This was the case with SGN-CD33A, a 
monoclonal antibody directed towards CD33 
conjugated with a DNA-crosslinking pyrroloben-
zodiazepine dimer.55 A phase I trial found that the 
combination of CD33A with azacitidine yielded 
responses in 70% of patients with the majority of 
them achieving Minimal residual Disease (MRD) 
negativity,56 but the phase III CASCADE trial 
comparing vadastuximab and HMAs with HMAs 
alone was put on hold due to excessive toxicity. 
Similarly, volasertib, a small molecule inhibitor of 
Polo-like kinase I that induces cell cycle arrest 
and apoptosis, in combination with LDAC dem-
onstrated enhanced overall response rates (31% 
versus 13.3%, respectively), prolonged EFS 
(5.6 months versus 2.3 months, respectively), and 
OS (8 months versus 5.2 months, respectively) 
compared with LDAC alone.57 These results 
were not confirmed in a phase III randomized 
trial when the volasertib/LDAC arm was associ-
ated with a negative trend in OS and a significantly 
higher incidence of adverse events compared with 
LDAC alone (Dohner and colleagues50, European 
Haematology Association meeting, 2016). These 
two examples reveal that the toxicity of these regi-
mens had been underestimated in the early-phase 

Figure 1. Schematic representation of the 
distribution of patients across the steps of an 
intensive treatment approach, based on 100 elderly 
patients with newly diagnosed AML.
AML, acute myeloid leukemia; ICT, intensive chemotherapy.
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trials. This may be due to the rigorous selection of 
patients in these trials and to the more intensive 
supportive care provided by highly specialized 
units.

Recently, however, several studies reported posi-
tive results that led to US FDA approvals of new 
compounds as first-line treatment of unfit patients 
with AML in combination with HMAs or 
LDAC.18 A randomized phase II trial comparing 
the combination of glasdegib, an oral smoothened 
inhibitor, and LDAC with LDAC monotherapy 
demonstrated a higher CR rate (17.0% versus 
2.3%, respectively; p < 0.05) and superior overall 
patient survival (8.8 versus 4.9 months, respec-
tively; p = 0.0004).63 Although positive, the results 
of this trial highlight the issue of the poor response 

and outcome observed in the control arm. On 21 
November 2018 the US FDA approved glasdegib 
in combination with LDAC for patients with 
newly diagnosed AML aged ⩾75 years or with 
comorbidities.

Venetoclax is an oral inhibitor of the anti-apop-
totic protein BCL-2. The two large phase I/II tri-
als studied the effects of venetoclax in combination 
with either azacitidine or decitabine,60,66 or LDAC 
in elderly patients with AML.64 DiNardo and col-
leagues reported the administration of venetoclax 
doses of 400, 800, or 1200 mg daily in combina-
tion with either decitabine or azacitidine in 145 
patients (median age 74 years) considered unfit 
for ICT. The final results showed that 67% of 
patients achieved CR/CRi with a median response 

Table 1. Summary of HMA/LDAC-based combination regimen for unfit patients with AML.

Backbone New drug No. of 
patients

Median 
age

Randomization CR/CRi OS Reference

AZA SGN003 53 75 No 70% 11.3 m Fathi and 
colleagues56

AZA Nivolumab 10 75 No 56% NA Daver and 
colleagues54

AZA Pevonedistat 64 75 No 50% 7 m Sword and 
colleagues58

AZA Pracinostat 50 75 No 46% 19.1 m Garcia-Mannero 
and colleagues59

AZA or DAC Venetoclax 145 74 No 67% 11 m DiNardo and 
colleagues60

DAC Vosaroxin 65 69 No 74% NA Daver and 
colleagues61

Decitabine 
LDAC

Cladribine 118 69 No 69% 13 m Kadia and 
colleagues62

LDAC Glasdegib 132 77 Yes 17.0 versus 
2.3%*

8.8 versus  
4.9 m

Cortes and 
colleagues63

LDAC Volasertib 666 75 Yes 25.2% versus 
16.8%*

4.8. versus 
6.5 m*

Dohner and 
colleagues50

LDAC Venetoclax 82 74 No 58% (62%)* 10 m (13.5 m)* Wei and 
colleagues64

LDAC Mylotarg 495 76 Yes 30% versus 
17%

1-year OS 25% 
versus 27%**

Burnett and 
colleagues65

*In the group of previously untreated patients.
**for the experimental versus control arm respectively.
AML, acute myeloid leukemia; AZA, azacitidine; CR, complete response; CRi, incomplete hematological recovery; HMA, hypomethylating agent; 
LDAC, low-dose cytarabine; OS, overall survival.
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duration of 11.3 months and a median OS of 
17.5 months. CR/CRi rates of 65% and 60% were 
seen in patients >75 years and in patients with 
poor-risk cytogenetics, respectively. In the veneto-
clax 400 mg + HMA cohort, the CR/CRi rate was 
73% and median OS had not been reached.60 
These results compare favorably with HMA mon-
otherapy, with results ranging from a CR rate of 
18–28% and a median survival of 7–10 months.11,12 
A trial studied the combination of venetoclax 
(600 mg) with LDAC in 82 patients (median age 
74 years). The CR/CRi rate was 54% and median 
survival was 10.1 months. Of note, in patients 
without previous HMA exposure, CR/CRi was 
achieved in 62% and median OS was 
13.5 months.64 A correlative study found that the 
combination of venetoclax with azacitidine dis-
rupts the metabolic machinery driving energy 
metabolism and specifically targets leukemic stem 
cells. This eradication of leukemic stem cells may 
explain the regimen’s efficacy.67

Based on these data, the US FDA approved veneto-
clax with azacitidine, decitabine, or LDAC for the 
treatment of patients with AML who are ineligible 
for intensive therapy. Phase III trials comparing 
these combination regimens with standard care [i.e. 
monotherapy with HMAs (ClinicalTrials.gov iden-
tifier: NCT02993523) or LDAC (ClinicalTrials.
gov identifier: NCT03069352)] are currently ongo-
ing and their conclusions are expected to validate 
the initial results. Nevertheless, these combination 
regimens are already considered as the new stand-
ard for the treatment of elderly unfit patients with 
AML and were included in the recent National 
Comprehensive Cancer Network guidelines.68

A noncomparative phase II trial of cladribine and 
LDAC while alternating decitabine administra-
tion was reported by Kadia and colleagues. 
Among 118  patients with AML ineligible for 
ICT, 68% patients achieved CR/CRi and the 
median OS was 13.8 months. It should also be 
noted that patients had a median age of 69 years, 
a median ECOG performance status of 1, and a 
quarter of them had received a transplant.62 
These characteristics are different from those of 
previously reported unfit patient populations, 
which typically included a median age of 74–
75 years, ECOG performance status ⩾2 in 25–
30% of patients, and no transplants.11,12 However, 
the response rate was comparable with that usu-
ally achieved with ICT regimens in fit patients 

suggesting that ‘intermediate-intensity’ regimens 
may challenge ICT for appropriateness in fit 
patients. The encouraging results reported by 
Kadia and colleagues may also be explained by 
the favorable patient profile and may not be 
reproducible in less fit patients. It is likely that 
intensified low-intensity regimens such as these 
should not be offered to fragile patients because 
the addition of other agents with substantial 
hematological toxicity to an HMA or LDAC 
backbone may indeed cross the tolerance thresh-
old of fragile patients.69

Conclusion
Treatment decisions in the elderly patient popu-
lation remain challenging due to our inability to 
formally, reproducibly, and accurately identify 
patients who are unfit for ICT. ICT continues to 
play an important role in the treatment of elderly 
patients with AML and represents an effective 
option for the growing number of allogeneic SCT 
candidates.70 The recent development of novel 
and effective combination regimens based on 
HMAs or LDAC in combination with venetoclax 
challenges the current intensive versus noninten-
sive dilemma and raises the possibility of replac-
ing ICT as standard care in the near future.71

It also opens new avenues for further therapeu-
tic improvements based on the addition of tar-
geted drugs such as FLT3 or IDH1 and IDH2 
inhibitors, which are just a few notable exam-
ples among many other novel compounds. 
International cooperation and adaptive trial 
platforms will be essential to ensure both the 
accrual of sufficient patient numbers within spe-
cific molecular subgroups and sufficient flexibil-
ity in evaluating this multitude of new drugs in 
a timely manner.
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