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trials. The use of RWD control data may be compromised by methodological issues,
urging validation of RWD control cohorts. Two external control cohorts of newly
diagnosed acute myeloid leukaemia patients, one registered by the HARMONY
Alliance (HA) and one by the Netherlands Cancer Registry (NCR), were compared
to the control arm of the randomized HOVON-103 trial (H103 controls). All
patients, aged >65 years with a WHO performance score of 0-2 (or missing), received
standard induction chemotherapy. 1:1 propensity score calliper matching (PSM) was
applied to improve comparability, and overall (OS) and relapse-free survival (RES)
were assessed. Fewer data elements were available in external cohorts compared
to H103 controls, specifically in the NCR cohort. Baseline characteristics of the
external cohorts differed from H103 controls; missing data were also more frequent
and predominantly concerned WHO performance score. After PSM, HA patients
demonstrated non-significantly different OS and RES to H103 controls at 2years
(26 4% vs. 31+5%, p=0.59; 24+5% vs. 30+6%, p=0.52), while NCR patients had
12% lower OS (28 +4% vs. 40 £4%, p=0.21). Validation of external control cohorts is
needed before incorporating RWD control data into comparative analyses, as missing
data, specifically comorbidities, and residual confounding may limit comparability.
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INTRODUCTION

Real-world data (RWD) have earlier been used in post-
marketing safety studies and in health technology assess-
ments (HTA)."> RWD might also be useful by providing
supportive evidence to phase II single-arm trials in clini-
cal settings where randomized controlled trials (RCTs) are
not feasible.>® One such setting is acute myeloid leukaemia
(AML), in which novel drugs are currently being devel-
oped for tightly defined subgroups on the basis of specific
molecular abnormalities or physical fitness. Regulatory
agencies, such as the European Medicines Agency (EMA)
and US Food and Drug Administration, recognize the
potential of RWD for regulatory decision-making at the
marketing authorization (MA) phase.”® EMA's interest
in RWD has also resulted in the recent development of
the Data Analysis and Real World Interrogation Network
(DARWIN EU) (https://www.darwin-eu.org/) to improve
RWD sources. The DARWIN EU project aims to deliver
over 140 studies yearly by 2025.°

While RWD cohorts have been useful for HTA and
safety monitoring, their use as external control cohorts for
efficacy assessments is still debated.'™! A recent system-
atic review by our group identified that non-randomized
RWD comparisons in haemato-oncology often encoun-
tered methodological and statistical limitations, such as
differences in patient selection, matching for a limited
number of prognostic parameters, and missing data.'?
These limitations urge caution in the use of RWD con-
trols in comparative studies and necessitate validation of
RWD beforehand. One approach for validation may be
to assess the comparability of RWD to a control arm in a
concurrent prospective randomized study. In order to test
that approach, we set out to evaluate the comparability
of two distinct (RWD) control cohorts, one registered by
the European HARMONY Alliance (HA) and another by
the Netherlands Cancer Registry (NCR), with the control
arm of the recently completed prospective randomized
HOVON-103 (H103) trial in older AML patients.”* ™" It was
hypothesized that either cohort might serve as a potential
external control cohort for a clinical trial in older AML
patients if outcome would be similar to the HOVON-103
control arm.

PATIENTS AND METHODS
Patient selection criteria

All HI103-control patients received intensive induction
chemotherapy and were compared with patients from
the external cohorts (Supplementary Methods). In brief,
external control patients (1) received intensive induction/
consolidation chemotherapy, (2) had a WHO performance
score (WHO-PS) <2 (or missing) at diagnosis and (3) had
available survival data (Figure S1).

Harmonization of baseline and outcome
parameters

To allow for comparative analyses between the H103
controls and the external patient cohorts, we harmonized
data definitions for baseline and outcome parameters
(Table S1). For example, registration of cytogenetics and
molecular data was mandatory in the HI103 protocol
and these were available for all patients, provided that
cytogenetic and mutational analyses could successfully be
performed. While these data were available for HA patients,
the NCR cohort included only the first three reported
cytogenetic and molecular aberrations per patient. To
derive the European LeukemiaNet (ELN) 2022 risk
classification,'® patients were classified as ‘favourable’ if a
favourable aberration was present, and as ‘intermediate’ or
‘adverse’ when a patient had aberrations corresponding to
these risk categories. Complete remission (CR) was based
on local assessment but considered for this analysis if it
occurred within 120 days after start of treatment. Because
event-free survival (EFS) was not uniformly assessed in
the external cohorts and failure to achieve CR as such was
not explicitly registered in both databases, we applied a
relapse-free survival (RFS) definition for patients in CR1
in the H103 and HA cohorts including relapse and death
without relapse as events. RES could not be estimated
for the NCR cohort as relapse dates were not routinely
monitored.

Statistical analysis

H103 controls were matched 1:1 using nearest neighbour
propensity score calliper matching (PSM) with patients
from the HA (n=315) and NCR (n =320). The applied cal-
liper width was 0.2 standard deviation of the estimated
propensity score.'” Variables for PSM included age, ELN
2022 risk classification, white blood cell count at diagnosis
and WHO-PS. Missing values of WHO-PS were consid-
ered as a distinct category. Patients with missing values
for age, ELN 2022 risk classification and white blood cell
count were excluded from the analysis (HA: n=19; H103
controls: n=1; NCR: n=1). End-points included overall
survival (OS) and RFS, which were both estimated by the
Kaplan-Meier method and Cox proportional hazards re-
gression. Median follow-up was estimated using the in-
verse Kaplan-Meier estimator. Sensitivity analyses were
performed with different matching methods using coars-
ened exact matching,'® exact matching on ELN 2022 risk
classification and WHO-PS followed by calliper PSM on
age and leucocyte count, and inverse probability of treat-
ment weighting (IPTW). The distribution of propensity
scores was inspected using histograms, whereas match-
ing was more formally assessed using standardized mean
differences and variance ratios. The strength of residual
confounding was determined using E-values.'”*" These
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E-values quantify the minimum hazard ratio of an unob-
served confounder to nullify the observed outcome effect
estimate, which was calculated using the approximation
for common outcomes."’

Data management and patient selection were performed
using STATA (STATACorp 2019. Stata Statistical Software:
Release 16. College Station, TX: StataCorp LLC). All statis-
tical analyses were done in R version 4.3.0 or higher (R Core
Team, 2021). Propensity score matching was implemented
using package Matchlt version 4.5.4 or higher.”!

RESULTS
Patient characteristics

Before matching, H103 controls had a similar age at diagno-
sis as patients in the HA cohort (median age: 69 vs. 70 years,
p=0.07) and as NCR patients (69 vs. 69years, p=0.46,
Table 1). WHO-PS was missing in the majority of HA and
NCR cohorts compared with H103 controls (66% vs. 1%;
54% vs. 1%). As a result, a WHO-PS of 0 or 1 was observed
in 49% and 41% of H103 controls, respectively, which was
less frequently observed in HA patients (5% and 18%, re-
spectively, p<0.01). WHO-PS of 0 and 1 was also relatively

TABLE 1
H103 controls
Parameter (n=279)
Age at diagnosis, median (range) 69 (65-84)
Male sex, n (%) 172 (62)

Diagnosis year, median (range) 2014 (2010-2018)

Trial participation, n (%) 279 (100)
WHO performance score, n (%)

0 136 (49)

1 114 (41)

2 25(9)

Unknown 4(1)
ELN 2022 risk classification, 7 (%)

Favourable 68 (24)

Intermediate 98 (35)

Adverse 113 (41)
White blood cell count (10°/L), median (range) 3.7 (0-301)

Missing 1(0.4)
Blasts in peripheral blood (%), median (range) 10 (0-100)

Missing 4 (1)
Blasts in bone marrow (%), median (range) 43 (1-100)

Missing 17 (6)
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infrequent for NCR patients compared with H103 controls
(26% and 18% vs. 49% and 41%, respectively, p <0.01). 41%
of HA patients were previously included in a clinical trial.
A favourable AML risk as determined by the ELN 2022 risk
classification was more frequently found in H103 controls
than in HA and NCR patients (24% vs. 17%, p<0.01; 24%
vs. 17%, p<0.01). Lastly, median white blood cell count at
diagnosis was significantly lower in H103 controls than in
patients from the HA cohort (3.7 vs. 16.7, p<0.01) or NCR
patients (3.7 vs. 13.1, p<0.01) respectively.

Treatment response

Response data were monitored after induction and/or con-
solidation treatment in the HOVON trial, but response data
for the HA and NCR cohorts were not specifically registered
in relation to treatment phase (Table S1). 69% of H103 con-
trols obtained a CR within 120 days, which was observed in
58% of HA patients (p<0.01) and in 50% of NCR patients
(p<0.01) respectively (Table 2). Allogeneic stem cell trans-
plantation (alloSCT) was similarly applied across H103 and
NCR cohorts, with 26% of H103 controls receiving alloSCT
and 28% of the NCR patients (p =0.60), while 11% of HA pa-
tients received an alloSCT (p <0.01).

Patient characteristics of H103 controls, HARMONY Alliance and NCR patients in the unmatched cohorts.

p-value
Versus
HARMONY HARMONY
Alliance (n=315) NCR (n=320) Alliance Versus NCR
70 (65-86) 69 (66-89) 0.07 0.46
166 (53) 197 (62) 0.03 1.00
2009 (2000-2018) 2016
(2014-2018)
128 (41) 0 (0)
15 (5) 84 (26) <0.01 <0.01
57 (18) 58 (18)
34 (11) 7(2)
209 (66) 171 (54)
53 (17) 53 (17) <0.01 <0.01
149 (47) 168 (52)
113 (36) 99 (31)
16.7 (0.6-340) 13.1(0.3-437)  <0.01 <0.01
19 (6.0) 1(0.3)
38 (0-100) 30 (0-99) <0.01 <0.01
159 (50) 27 (8)
66 (2-100) 55 (1-100) <0.01 <0.01
11 (3) 24 (8)

Abbreviations: ELN, European LeukemiaNet; NCR, Netherlands Cancer Registry; WHO, World Health Organization.
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TABLE 2  Outcome of H103 controls, HARMONY Alliance patients and NCR patients in the unmatched cohorts.

H103

Parameter controls
Unmatched (279 vs. 315 vs. 320 patients)

CR rate®, n (%) 192 (69)

AlloSCT, n (%) 72 (26)

2-year cumulative incidence of relapse (estimate + SE) 49+4

2-year cumulative incidence of NRM (estimate + SE) 16+3

2-year RFS (estimate + SE) 35+3

2-year OS (estimate + SE) 39+3

p-value
HARMONY Versus HARMONY
Alliance NCR Alliance Versus NCR
182 (58) 159 (50) <0.01 <0.01
36 (11) 90 (28) <0.01 0.60
39+3 — 0.03 —
23+3 — 0.02 —
38+4 — 0.64 —
33+3 28+3 0.20 0.01

Abbreviations: AlloSCT, allogeneic stem cell transplant; CR, complete remission; NCR, Netherlands Cancer Registry; NRM, non-relapse mortality; OS, overall survival; PSM,

propensity score matching; RFS, relapse-free survival.

CR rate was calculated as the proportion of patients that obtained a CR within 120 days after diagnosis, without accounting for censoring.

Survival outcomes

Median follow-up was 63 [95% CI: 61-67], 69 [95% CI: 61-72]
and 48 [95% CI: 42-59] months for the H103 control, HA
and NCR cohorts respectively. OS at 2years after diagnosis
(estimate + standard error [SE]) estimated 39+ 3% for H103
controls, which was non-significantly different from the HA
patients, in whom 2-year OS estimated 33+3% (p=0.20)
(Table 2). A significantly lower 2-year OS of 28+3% was
observed for patients in the NCR cohort, compared to
H103 controls (p=0.01). In addition, RFS was calculated
for patients who obtained first complete remission. Two-
year RES estimated 35+3% and 38+4% (p=0.64) for H103
controls and HA patients respectively. The 2-year cumulative
incidence of relapse estimated 49+4% for H103 controls
and 39+3% for HA patients (p=0.03) respectively. The
cumulative incidence of non-relapse mortality (NRM) at
2years after diagnosis was estimated at 16 +3% and 23+3%
for H103 controls and HA patients respectively (p=0.02).
NRM and relapse data were not available for the NCR
patients, which precluded the investigation of the survival
differences between the NCR cohort and H103 controls.

Treatment response and survival outcomes
in the matched cohorts

To account for the differences in cohort characteristics, 1:1
nearest neighbour calliper PSM was applied, which resulted
in 103 HA patients being matched to 103 H103 controls, and
148 NCR patients matched to 148 H103 controls respectively
(Figures S2 and S3, Tables S2-S4). CR rates were 53% and
62% in the matched HA and H103 control cohorts (p=0.26)
and 54% and 63% in the matched NCR and H103 control
cohorts respectively (Table 3). OS at 2 years of H103 controls
was 31+5%, whereas the 2-year OS of HA patients was
26+4% (HR=0.93 [95% CI: 0.72-1.21], p=0.59; Figure 1A,
Table 3). NCR patients had a 2-year OS of 28 +4%, which
was lower than H103 controls (40+4%, HR=0.84 [95%
CIL: 0.64-1.10], p=0.21; Figure 1B, Table 3). 60-day and

100-day mortality were significantly different between
HA patients and H103 controls (11% vs. 25%, respectively,
and 14% vs. 31%, respectively), while these estimates were
non-significantly different between NCR patients and
H103 controls (14% vs. 18%, respectively, and 22% vs. 22%,
respectively, Table 3). The cumulative incidences of relapse
and NRM were non-significantly different between cohorts,
which were estimated at 63+6% vs. 53+6% (p=0.21) and
13+4% vs. 17+5% (p=0.40) for matched HA patients and
H103 controls respectively (Table 3). RES was not observed to
be significantly different between the HA cohort and H103
controls (24+5% and 30+ 6%, respectively; HR=0.88 [95%
CI: 0.60-1.29], p=0.52; Figure 2, Table 3). Coarsened exact
matching, exact matching followed by calliper PSM and
IPTW were also applied to determine whether the matching
algorithm impacted the observed results. These sensitivity
analyses yielded consistent results, which indicated the
robustness of the choice for the matching algorithm
(Table S5).

Residual confounding

As the comparison of the H103-control population with the
external cohorts was made in the absence of randomization,
residual confounding, quantified by E-values, might
influence the observed results in the matched cohorts.
Regarding OS, we estimated E-values at 1.28 and 1.51 for
comparing H103 controls versus HA patients and H103
controls versus NCR patients respectively. For RFS, the E-
value estimated 1.41 comparing H103 controls and HA
patients. E-values for the upper limits of the 95% CIs of
OS and RFS were estimated to be 1 for all comparisons in
accordance with Table 1 in VanderWeele et al."

DISCUSSION

An increasing interest of regulatory agencies to apply RWD
as (supportive) evidence during the MA process has become
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TABLE 3 Outcome of H103 controls, HARMONY Alliance patients and NCR patients in the calliper matched cohorts.
Parameter H103 controls HARMONY Alliance p-value
Matched 1:1 using calliper PSM (103 vs. 103 patients)
CR rate®, n (%) 64 (62) 55 (53) 0.26
60-day mortality®, n (%) 26 (25) 10 (11) 0.005
100-day mortalityb, n (%) 32 (31) 14 (14) 0.004
2-year cumulative incidence of relapse (estimate + SE) 53+6 63+6 0.21
2-year cumulative incidence of NRM (estimate + SE) 17+5 13+4 0.40
2-year RFS (estimate + SE) 30+6 24+5 0.52
2-year OS (estimate + SE) 31+5 26+4 0.59
Parameter H103 controls NCR p-value
Matched 1:1 using calliper PSM (148 vs. 148 patients)
CR rate®, n (%) 93 (63) 80 (54) 0.16
60-day mortality®, (%) 27 (18) 20 (14) 0.34
100-day mortalityb, n (%) 33(22) 33(22) 1.0
2-year OS (estimate + SE) 40+4 28+4 0.21

Abbreviations: AlloSCT, allogeneic stem cell transplant; CR, complete remission; NCR, Netherlands Cancer Registry; NRM, non-relapse mortality; OS, overall survival; PSM,

propensity score matching; RFS, relapse-free survival.

“CR rate was calculated as the proportion of patients that obtained a CR within 120 days after diagnosis, without accounting for censoring.

°60-day and 100-day mortality were calculated as the proportion of patients that died within 60 or 100 days since the start of treatment, without accounting for censoring.

apparent, for example as supporting evidence to single-arm
trials.”® However, two recent studies by EMA identified that
only a minority of MA applications and extensions of indica-
tions, submitted to EMA in 2018-2019, contributed efficacy
or effectiveness data into regulatory decision-making during
the pre-authorization phase.”® Furthermore, previous stud-
ies incorporating RWD for haemato-oncology indications
may have suffered from methodological and statistical limi-
tations,'? warranting precise validation of external cohorts.
Here, the comparability of two external (RWD) cohorts, that
is, the HA database and RWD from the Dutch national reg-
istry, with the control arm of the randomized phase IT H103
trial for older AML patients was investigated. The HA and
NCR control cohorts appeared statistically significantly dif-
ferent from H103 controls at baseline, and missing data were
frequently observed in these cohorts. After matching, non-
significantly different OS and RFS were observed for HA
patients compared with H103 controls. In contrast, NCR pa-
tients demonstrated a 12% lower OS, but the lack of relapse
monitoring and precise registration of cause of death in the
NCR precluded a further investigation of these differences.
RWD have previously been applied as external control
cohorts in haemato-oncology trials. Recently, we performed
a systematic review of all phase I-IIT haemato-oncology tri-
als published between 2000 and 2023 in which an RWD co-
hort was used to supplement or replace the control arm, and
investigated to what extent these studies methodologically
compared to RCTs."* For example, out of 32 identified stud-
ies, two studies incorporated prospectively monitored data,
and only seven studies applied all trial inclusion criteria to
the RWD cohort. Furthermore, the same end-point defini-
tions were applied to the trial intervention arm and RWD
cohort in only eight studies. None of the identified studies

adhered fully to the methodological and statistical rigour
that is currently applied in RCTs, which resulted in biased
comparisons. In the current study in older AML patients,
similar concerns were observed, such as missing data and
differences in end-point definitions. It highlights that RWD
quality needs to be carefully assessed before incorporating
RWD into indirect efficacy assessments.

Randomization is the gold standard for creating simi-
lar patient groups by balancing both known and unknown
confounders. Indirect efficacy estimates might suffer from
confounding as randomization cannot be performed.
It is important that non-randomized comparisons are
balanced by other methods to obtain valid estimates. A
careful quality assessment of the use of external control
cohorts in RCTs may be such an approach.*” Key items
include the similarity of patient characteristics, outcome
definitions, contemporaneity of the cohorts, and statisti-
cal adjustment.”* We aimed to adhere to this quality as-
sessment by applying the available H103-trial eligibility
criteria to the external control cohorts, selecting similar
diagnosis years and harmonizing outcome definitions.
After matching for the most important prognostic param-
eters,”>2® baseline characteristics of HA patients more
closely resembled those of the H103 controls. Matched
NCR patients were less similar, but matching could not
be improved as WHO-PS were missing, and comorbidity
data to further align with trial eligibility criteria were not
available. It suggests that calliper PSM was not sufficient
to guarantee a comparable external control cohort from
the NCR data. Additionally, the strict nature of calliper
PSM resulted in excluding >50% of H103 controls for both
HA and NCR analyses, highlighting the problem of miss-
ing data in external control cohorts.'?
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FIGURE 1 Overall survival for (A) H103 controls versus HARMONY Alliance patients, and (B) H103 controls versus NCR patients in the calliper
matched cohorts. Cohorts were matched 1:1 using NN propensity score calliper matching for age, ELN 2022 risk classification, white blood cell count at
diagnosis and WHO performance status. Patients with missing values for WHO performance score were included as a distinct category, while patients with
missing values for age, ELN 2022 risk classification and white blood cell count were excluded from the analysis. The 2-year OS (estimate+SE) was 26 +4%
versus 31 +5% for HARMONY Alliance patients matched with H103 controls (p=0.59), and 28+4% vs. 40 +4% for NCR patients matched with H103 controls
(p=0.21) respectively. ELN, European LeukemiaNet; NCR, Netherlands Cancer Registry; NN, nearest neighbour; OS, overall survival; SE, standard error.

External control cohorts have been previously inves-
tigated, both in clinical trials for solid tumours and in
AML,”?° but encountered similar methodological is-
sues as identified here. For example, Dohner et al. eval-
uated the addition of midostaurin to intensive induction

chemotherapy in AML patients with FLT3 mutations in a
single-arm phase II trial. Midostaurin demonstrated an
improved EFS and OS compared with five historical tri-
als using IPTW, but the historical cohort lacked contem-
poraneity.”” Similarly, control patients of the IMblaze370
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FIGURE 2 Relapse-free survival for H103 controls versus HARMONY Alliance patients in the calliper matched cohorts. H103 control and
HARMONY Alliance cohorts were matched 1:1 using NN propensity score calliper matching for age, ELN2022 risk classification, white blood cell
count at diagnosis and WHO performance status. Patients with missing values for the WHO performance score were included as a distinct category,
while patients with missing values for age, ELN 2022 risk classification and white blood cell count were excluded from the analysis. The 2-year

REFS (estimate+SE) was 24 +5% versus 30 +6% for HARMONY Alliance patients and matched H103 controls (p=0.52) respectively. ELN, European
LeukemiaNet; NCR, Netherlands Cancer Registry; NN, nearest neighbour; OS, overall survival; SE, standard error.

trial for metastatic colorectal cancer were compared
with matched patients from the Flatiron Health database
and Foundation Medicine Clinico-Genomic Database
(CGDB).?® The external cohorts demonstrated similar
baseline characteristics and OS as the trial control arm
after applying trial eligibility criteria, including perfor-
mance status and organ function, and propensity score
weighting. The observed HR for OS (trial intervention
arm vs. external control cohorts) was compared to the
HR originally reported. Notably, there were no missing
data for ECOG performance score. The latter analysis in-
dicated that external control cohorts might be feasible if
Real-World databases also contain detailed information
on comorbidities and performance status.

Monitoring of relapse, second-line treatment, and fol-
low-up were performed for the H103 controls according to
protocol. While response data were recorded for every treat-
ment cycle in the HOVON trial, response data were not spe-
cifically registered for each treatment phase in the HA and
NCR cohorts. Although EFS was included in the HA cohort,
its definition was not standardized between data providers.
Monitoring of relapse was altogether not performed in the
NCR. This precluded incorporating response and relapse into
the analysis of real-world NCR patients. Evaluation of short-
term treatment response, EFS and relapse are important

secondary or co-primary end-points in clinical trials, which
are important to assess in external comparator cohorts. >

Regulatory agencies acknowledge the role that RWD
may serve when RCTs are not feasible, such as diseases with
a high unmet medical need.*” However, informing regula-
tory decision-making by RWD remains challenging due to
observed methodological and statistical issues. To improve
RWD sources, EMA has recently initiated DARWIN EU.
Within DARWIN EU, patient-level data of approximately
130 million patients from 20 (national) RWD sources are
linked for comparative analyses. So far, DARWIN EU
studies have focused on drug utilization patterns and
disease history, but pilot projects have started to leverage
clinical trial data as well. Similarly, others, such as GetReal
Institute or ISPOR, also aim to improve the adoption of
RWD. Given the data limitations observed, it is proposed
that RWD sources to be used in haemato-oncological
comparative studies should follow as much as possible the
rigour applied in RCTs when the aim is to expand or sub-
stitute trial control arms. This may improve the validity of
RWD comparisons, contributing to the potential of large-
scale RWD initiatives such as DARWIN EU.

External control cohorts are becoming increasingly im-
portant in the era of novel treatments developed in AML.
Although the 7+3 regimen has been the cornerstone of
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intensive treatment in older AML patients for decades,">***"*

it is also associated with substantial toxicity which established
the need for less intensive therapeutic options specifically in
older patients or patients with comorbidities. Recently, a ran-
domized phase III trial in older, newly diagnosed AML pa-
tients fit for intensive treatment showed similar OS for 7+3
compared with the hypomethylating agent (HMA) decitabine,
whereas fewer toxicities were observed in patients receiving
decitabine.”® Outcomes might be even further improved by
adding drugs to HMA, such as venetoclax or other targeted
treatments.”* ™’ In parallel, efforts are being made to improve
survival with intensive 7+3’ regimens, by adding drugs that
target specific mutations, such as FLT3,**"** and IDH1/2,"~*
or the regulatory protein menin.”>***> These novel targeted
drugs require sufficiently sized phase III trials but are applied
in smaller subsets of AML patients, which may significantly
extend study enrolment times. These trials might be acceler-
ated using external control data, which need to reflect the cur-
rent treatment algorithm.

In conclusion, we assessed the comparability of the HA and
NCR cohorts as external control cohorts to the control arm of
the randomized phase II H103-trial. It was observed that im-
portant baseline and outcome parameters had different defi-
nitions, or were frequently missing, such as comorbidities in
the NCR cohort. It limited the extent to which the H103-trial
eligibility criteria and end-points could be imposed on or be
estimated in the external cohorts. After matching, OS, while
non-significantly different for both comparisons, was more
comparable between H103 controls and HA patients than for
H103 controls and NCR patients. While HA might potentially
serve as an external control cohort for intensively treated older
AML patients, the absence of baseline and certain outcome
parameters also questions the applicability of that external
(RWD) control cohort for comparison with an experimental
single-arm study group receiving a new intervention.
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