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Summary

Acute myeloid leukaemiais a disease of older people, with a median age at diagnosis around 70, yet almost every therapeutic advance of the past two decades has
been measured in populations younger than that. Population-level survival data show what reached the patients who actually have the disease.

Objectives: To review the published evidence on how five-year and shorter-term survival in elderly acute myeloid leukaemia has changed across the 2000s and
2010s: what registry data show, which age bands gained, what the treatment changes were, and why the gains are smaller than the trial literature would suggest.

Material and Methods: Narrative review of population-based registry analyses, randomised trials in older or unfit patients, and consensus recommendations
indexed in PubMed and the major haematology journals. Studies were €eligible if they reported survival by age band and calendar period in a defined acute
myeloid leukaemia population, or the efficacy of atherapy studied specifically in older adults. No new patient data were generated and no patients were recruited;
every estimate quoted is one published by the original investigators.

Results: Across registry analyses spanning 2000 to 2022, five-year survival rose from 9.3 to 19.6 per cent in patients aged 65 to 74 and from 1.9 to 4.7 per cent in
those aged 75 and over, against arise from 27.9 to 44.4 per cent in patients aged 40 to 64. Earlier analysis of roughly 19,000 patients aged 65 and above across
three decades showed 12-month survival in the 65 to 74 group rising from 20 to 25 to 30 per cent, with no improvement at al above 75. In randomised
comparison restricted to high-risk or secondary disease in 309 patients aged 60 to 75, a liposomal anthracycline-cytarabine formulation extended median overall
survival from 5.95 to 9.56 months (HR 0.69, 95% CI 0.52-0.90). Registry work consistently shows that a large minority of older patients receive no
antileukaemic therapy at all.

Conclusion: Survival in elderly acute myeloid leukaemiaimproved materially between the two decades, but the absolute gain is 10 percentage points at 65 to 74
and under 3 above 75. Proportional doubling reads impressively and describes a five-year survival that remains below onein five. The largest single determinant
at population level is whether the patient is treated at all.

Abbreviations: AML — Acute Myeloid Leukaemia, HMA — Hypomethylating Agent, CR — Complete Remission, OS— Overall Survival, RS — Relative Survival,
SEER - Surveillance, Epidemiology and End Results, ELN — European LeukemiaNet, alloHCT — Allogeneic Haematopoietic Cell Transplantation, MRD —
Measurable Residual Disease, HR — Hazard Ratio, Cl — Confidence Interval.
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Introduction

Acute myeloid leukaemiais predominantly a disease of later life. Incidence rises steeply with age and the median age at diagnosis sits around
70 years [1,2]. Age itself carries prognostic weight beyond what comorbidity explains, because adverse cytogenetics, antecedent
myel odysplasia and therapy-related disease al cluster in older patients[3].

For most of the period covered here, that population was poorly served by the evidence base. Trials enrolled fitter and younger patients,
and registry work repeatedly found that a substantial share of older patients received no antileukaemic treatment at all [4,5,6]. The question of
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whether to treat was answered differently in different regions, and
those differences translated into measurable survival differences[5].

The 2000s and 2010s then brought two waves of change.
Hypomethylating agents offered a lower-intensity option for patients
unfit for induction [9,10], and from the late 2010s targeted and
combination approaches followed, most consequentially venetoclax
added to azacitidine [11]. Guidance was revised to match [17,18,23].

This review sets out what population-level survival data show
across these two decades, which age bands benefited, and why the
improvement is more modest than the tria literature alone would
suggest.

Material and M ethods

Search strategy: PubMed and the archives of the magjor
haematology and oncology journals were searched for studies of
survival trends in older patients with acute myeloid leukaemia.
Search terms combined acute myeloid leukaemia and elderly or older
with overall survival, relative survival, population-based, registry,
temporal trends, hypomethylating agents and treatment rates.
Reference lists of retrieved registry analyses and guidelines were
screened by hand.

Eligibility: Studies were included if they reported survival
stratified by age band and calendar period in a defined acute myeloid
leukaemia population, the proportion of older patients receiving
antileukaemic therapy, or the efficacy of a treatment evaluated
specifically in older or unfit patients. Randomised trials are cited for
efficacy and registry analyses for population effect, and the two are
distinguished throughout.

Data extraction and handling: Design, cohort size, calendar
period, age banding and reported survival estimates were extracted
as published. Age band is reported alongside every survival figure,
and relative and observed survival are distinguished where the
source does so, because competing mortality is substantial in this
population. No pooling or re-andysis was performed and no
patient-level data were obtained. Figures 1 to 4 and Tables 1 to 3
reproduce published values only. This is a narrative synthesis and
was not registered as a systematic review.

Results

Survival did improve, and by more than a little: A registry
analysis covering diagnoses from 2000 to 2022, stratified into four
therapeutic eras, reported five-year survival in patients aged 65 to 74
rising from 9.3 to 19.6 per cent between the earliest and latest
periods. In those aged 75 and over it rose from 1.9 to 4.7 per cent.
For comparison, the 40 to 64 group rose from 27.9 to 44.4 per cent
and the 15 to 39 group from 50.6 to 66.1 per cent (Figure 1) [7].
Expressed proportionally these are striking numbers: survival
dightly more than doubled at 65 to 74 and rather more than doubled

above 75. Expressed in absolute terms the same data describe a gain
of 10.3 percentage points and 2.8 percentage points respectively
(Figure 2) [7]. Both descriptions are accurate and they leave very
different impressions, which is the first thing to notice about this
literature.

FIVE-YEAR SURVIVAL BY AGE, FIRST ERA AGAINST LAST
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Figure 1: Five-year survival by age band in the earliest and latest therapeutic eras
of aregistry analysis spanning 2000 to 2022 [7]
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Figure 2: The same improvement expressed as an absolute gain in percentage
points[7]

The improvement started earlier in the younger old: Analysis of
roughly 19,000 patients aged 65 and above across three successive
decades found 12-month survival in the 65 to 74 band rising from 20
per cent in 1977-1986 to 25 per cent in 1987-1996 and 30 per cent in
1997-2006 (Figure 3). Over the same period, survival did not
improve significantly in patients aged 75 or above, and the group
aged 85 and over showed no improvement whatever [2].

Population-based work elsewhere describes the same divergence.
Patients aged 60 or under showed continuous improvement across
the whole registry period, while those aged 61 and above began
improving only in the early 2000s, and the benefit was confined to
those receiving chemotherapy [6,7]. A Dutch population-based
analysis of patients aged 60 and over across two decades tracked
how first-line therapy choices, remission rates and survival changed
together as guidelines were revised [8].
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Figure 3: Twelve-month survival in patients aged 65 to 74 across three
successive decades [2]
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Table 1: Principal studies reviewed, with period and the finding as reported by
the original investigators

What changed in treatment: The lower-intensity option arrived
first. Azacitidine prolonged overall survival against conventional
care in elderly patients with low marrow blast counts [9], and a
subsequent international phase 3 study examined the same
comparison in older patients with more than 30 per cent blasts [10].
Neither produced the step change that trial-era language sometimes
implies, but both established that patients ineligible for induction had
something to be offered.

Two later developments matter more for the 2010s. Venetoclax
added to azacitidine in previously untreated patients unfit for
intensive therapy improved response rates and median overal
surviva in randomised comparison [11], and this is the intervention
most plausibly responsible for the gains visible in the latest registry
era [7]. Separately, for patients aged 60 to 75 with high-risk or
secondary disease who remained candidates for intensive treatment,

3

a liposomal fixed-ratio formulation of daunorubicin and cytarabine
extended median overall survival from 5.95 to 9.56 months against
conventional induction (HR 0.69, 95% CI 0.52-0.90, p = .003) in 309
randomised patients (Figure 4) [12,13].

That agent aso raised the proportion of patients reaching
alogeneic transplantation and improved survival landmarked from
the transplant date [14], and its benefit has been examined across
European risk subgroups [15] and in real-world cohorts outside trial
conditions [16]. Maintenance with ora azacitidine after
chemotherapy-induced remission adds a further option for patientsin
this age range [19,20,21,22].
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Figure 4: Median overall survival with aliposomal formulation against
conventional induction in older adults with high-risk or secondary disease [12]

The largest determinant is whether the patient is treated:
Registry analyses consistently find that a large minority of older
patients receive no antileukaemic therapy. Where treatment rates and
outcomes have been examined together, the survival difference
between treated and untreated patients dwarfs the difference between
treatment regimens [4,5,6]. The Swedish registry work made this
point most directly by comparing regions with differing attitudes to
remission induction and finding that survival in patients aged 70 to
79 tracked how readily those regions judged patients eligible [4,5].
Thisisaconfound as much as afinding. Untreated patients are on
average older, frailer and more comorbid, so part of the survival gap
reflects selection rather than treatment effect. But the regional
comparison controls for that to a degree, because it compares

populations rather than individuals, and it found real differences[5].
Age band Earliest era Latest era Absolute gain
15-39 years 50.6% 66.1% +15.5 points
40-64 years 27.9% 44.4% +16.5 points
65-74 years 9.3% 19.6% +10.3 points
75 years and over 1.9% 4.7% +2.8 points

Table 2: Five-year survival by age band between the earliest and latest
therapeutic eras [7]
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Molecular stratification arrived alongside the new drugs. The
period covered here is adso when risk assessment moved from
morphology and cytogenetics towards molecular characterisation.
Successive expert recommendations reclassified patients on the basis
of mutations in NPM1, FLT3, TP53 and others, and the categories
that resulted do not map cleanly onto the ones used at the start of the
period [17,18,23]. Reviews of targeted agents describe an
increasingly subdivided disease in which FLT3, IDH1 and IDH2
inhibitors address defined molecular subsets rather than acute
myeloid leukaemia as awhole [24,25].

This matters for interpreting registry trendsin away that is easy to

overlook. If molecular testing identifies patients who would
previously have been classified differently, and if access to that
testing improved over the period, then part of any apparent survival
gain reflects better characterisation rather than better treatment.
Older patients were also the last to receive routine molecular testing
in most health systems, which would delay any such artefact in
exactly the age bands under discussion [8,17].
Measurable residual disease and what it adds in older patients:
Response assessment also changed. Measurable residual disease
testing moved from research technique to clinical variable across the
period [27], and flow-based measurement of leukaemic stem cell
frequency has been shown to predict outcome independently [26]. In
the maintenance setting, oral azacitidine prolonged survival in
patients in first remission irrespective of residual disease status,
which is an unusual result and suggests the benefit is not confined to
those with detectable disease [21].

Applied to older patients specificaly, residual disease
measurement sits awkwardly. Its established value is in guiding
whether to proceed to allogeneic transplantation, an option available
to aminority of patients over 70, and its prognostic weight has been
characterised mainly in younger trial cohorts [22,26,27]. For a
patient in whom transplantation is not contemplated, a residual
disease result changes the prognosis without changing the plan.

Development Period Effect on older patients
Hypomethylating Mid-2000s First option for patients unfit for
agents induction; modest survival gain [9,10]
Liposomal Median survival 5.95 to 9.56 monthsin
daunorubicin-cytarabine Late 2010s high-risk disease [12,13]

Improved response and survival in unfit
Venet.oclgx Late 2010s | patients; likely driver of the latest era
combinations }

gain[7,11]
Oral azacitidine 2020s Prolongs survival in first remission
maintenance after chemotherapy [19,20,21]
Molecular risk Acrossthe Reclassifies patients; complicates trend
stratification period interpretation [17,18,24]

Table 3: Therapeutic developments across the two decades and their reported
effect in older patients
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Where the remaining need sits: The oldest band is where almost
nothing has changed. Five-year survival of 4.7 per cent above 75,
against 1.9 per cent two decades earlier, describes a group for whom
the therapeutic revolution has been largely notional [7]. The earlier
three-decade analysis found no significant improvement at all above
75 and none whatever above 85 [2].

Two explanations compete and both are probably partly right.
Biologicaly, disease arising above 75 is enriched for adverse
cytogenetics, antecedent myelodysplasia and therapy-related origin,
so itisintrinsicaly less curable [1,3]. Practically, these patients are
least likely to be offered treatment, least likely to be enrolled in
trials, and most likely to die of competing causes before any therapy
can take effect [4,5,6]. Distinguishing the two requires data stratified
by both fitness and treatment received, which registries do not
currently collect [8].

Discussion

Two readings of the same data are both defensible and they conflict.
Five-year survival at 65 to 74 more than doubled across two decades,
which is alarger proportiona improvement than most solid tumours
achieved over the same period [7]. It also ended at 19.6 per cent,
meaning four patientsin five still die within five years, and above 75
the figure is 4.7 per cent [7]. Which framing is chosen usually
reveals what the author is arguing for.

The honest synthesisis that the improvement is real, concentrated
in the younger old, and driven by two things that arrived a decade
apart: hypomethylating agents giving unfit patients an option at all
[9,20], and venetoclax combinations substantially improving on that
option in the latest era[11]. The oldest patients gained least because
they were least often treated and least able to tolerate what was
available [2,4].

Why thetrial gainsdo not fully appear at population level

A randomised trial reporting a median survival of 9.56 against 5.95
months describes patients selected for eligibility, treated in specialist
centres and monitored intensively [12]. The registry figure covers
everyone diagnosed, including those who never reach a
haematol ogist, decline treatment or die before therapy can start [6,7].
The gap between the two is not evidence that the trial was wrong; it
is a measure of how much of the population the trial result actually
reaches.

Real-world cohorts sit between the two and are informative for
that reason. Where a modern regimen has been examined outside
trial conditions, the effect persists but is attenuated [16], which isthe
expected pattern and a reminder that population survival responds to
access and referral as much as to efficacy.

M easur ement problems specific to this population
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Competing mortality complicates every figure quoted here. A patient
aged 80 has a substantial annual probability of death from causes
unrelated to leukaemia, so observed five-year survival understates
disease-specific outcome while relative survival attempts to correct
for it [6,7]. Studies reporting one without specifying which are
difficult to compare.

Diagnostic classification also shifted over the period. Successive
revisions moved the boundary between myelodysplastic syndrome
and acute myeloid leukaemia and reclassified risk groups on
molecular rather than morphological grounds [17,18,23]. A patient
counted as having myelodysplasia in 2002 might be counted as
having leukaemia in 2018, and such patients tend to have better
outcomes than those with de novo disease, which inflates apparent
improvement independently of any treatment effect.

Study limitations

The limitations belong to the underlying literature. Registry analyses
capture diagnosis and vital status reliably but treatment detail poorly,
so attributing survival gains to specific agentsisinference rather than
demonstration [6,7,8]. Era boundaries are chosen by investigators
and different choices produce different apparent step changes [7].
Trids in older patients enrol the fitter end of the age band, so their
results overstate what is achievable across the population [11,12].
Classification changes over two decades affect who enters the
denominator [17,18]. Registry data from different countries reflect
different health system access and referral patterns and are not
directly comparable [4,5,8]. And the most recent erain any registry
analysis has the shortest follow-up, so five-year estimates for it rest
on fewer completed observations[7].

Two gaps deserve naming. No analysis reviewed here separates
the contribution of improved supportive care from that of new
antileukaemic agents, athough the paediatric literature suggests
supportive care alone can move mortality substantially. And no
registry study reports survival stratified simultaneously by age band,
fitness measure and treatment received, which is what would allow
the treated-untreated confound to be resolved [4,6].

Conclusion

Five-year survival in elderly acute myeloid leukaemia improved
across the 2000s and 2010s, roughly doubling from 9.3 to 19.6 per
cent in patients aged 65 to 74 and from 1.9 to 4.7 per cent above 75.
Those proportional gains correspond to absolute improvements of
10.3 and 2.8 percentage points, and four patients in five aged 65 to
74 still die within five years. The improvement began later in older
patients than younger ones and is concentrated in those who received
treatment, which at population level remains a minority in the oldest
bands. Hypomethylating agents gave unfit patients an option and
venetoclax combinations improved substantially on it, while a
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liposomal formulation extended median survival from 5.95 to 9.56
months in fitter older patients with high-risk disease. Reporting these
changes proportionally rather than in absolute terms consistently
overstates what has been achieved for the patients who actualy have
this disease.

Two priorities follow for the next decade. The first is closing the
gap between trial efficacy and population effect, which is a question
of referral, access and willingness to treat rather than of drug
development [4,5,6]. The second is generating evidence in patients
above 75, who constitute a large share of the disease burden, gained
least across two decades, and remain systematicaly
under-represented in the trials that define standard of care [2,7,11].

Registries could contribute more than they currently do.
Recording fitness alongside age, and treatment actually received
alongside diagnosis, would allow the treated-untreated confound to
be separated from biology and would show whether the oldest
patients fail to benefit because their disease is different or because
they are not offered therapy [4,8]. Until that distinction is made, the
survival curves reviewed here describe an outcome without
explaining it.
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