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Introduction

Randomised trials are recognised as the gold standard to test interventions to improve outcomes of patients with acute
myeloid leukaemia (AML). However, there is a pressing need to understand outcomes in non-selected patient cohorts from
real-world datasets. We report outcomes of 1- and 5- year overall survival (OS) following AML diagnosis and 30-day mortality
after systemic anti-cancer therapy (SACT) using national cancer registry data in England of the United Kingdom.

Methods

The National Cancer Registration Dataset (NCRD) and the Systemic Anti-Cancer Therapy Dataset (SACT dataset) were used.
The NCRD holds the population-based national cancer registry for England (Henson el. Al. Int J Epidemiol. 2020;49:16-16h).
The SACT dataset is a population-based resource of treatments delivered in secondary and tertiary settings (Bright el. al. Int
J Epidemiol. 2020;49:15-15l).

Patients aged 18-99 years and diagnosed with AML between 01.01.2013 and 31.12.2020 were included and identified in NCRD
using ICD-O3 coding (Fritz et. al. WHO 2013). Patients recorded as receiving SACT <90 days after diagnosis with a regimen
typically used for AML were extracted using the SACT dataset up to 31.12.2021. Survival was followed up to 31.12.2022.

OS with 95% confidence interval (95% Cl) following AML diagnosis were calculated using Kaplan-Meier methodology. Hazard
ratios (HRs) with 95% Cl were generated using Cox proportional hazards regression to assess how covariates (intensity of SACT,
age at diagnosis, gender, ethnicity, Index of Multiple Derivation (IMD), comorbidity, and year of diagnosis) were associated
with 1- and 5-year survival. 30-day mortality after the initial SACT was calculated for the treated patients. Odds ratios (ORs) with
95% Cl were generated using logistic regression to examine how covariates listed above, plus ECOG score of performance
status (PS) and body mass index (BMI) were associated with the likelihood of dying <30 days.

Results

17,107 patients were identified, of whom 7,906 (46%) had documented SACT. The median age at diagnosis was 72 years, (66
years and 77 years with and without documented SACT).

Median survival following AML diagnosis was 0.6 years (95%Cl: 0.5-0.6). 1- and 5-year OS were 39.8% (95% Cl, 39.1-40.5) and
18.8% (95% Cl, 18.1-19.4), respectively. Survival varied by intensity of SACT, patients received intensive SACT (IT) had a sig-
nificantly better chance of surviving at 1- and 5-year than patients received non-intensive SACT (NIT) or without documented
SACT (Table 1). Survival decreased with increasing age. Patients of Asian and Black ethnicity had a better survival outcome
than White. Patients from the least deprived areas had improved 1- and 5-year survival versus those from the most deprived
areas. People with no comorbidity had a better survival than those with comorbidities. There was no significant difference
in survival by gender. Patients diagnosed in 2013 and 2020 had a significant (p<0.05) 1-year adjusted HR when compared to
patients diagnosed in 2017, but their 5-year adjusted HRs were non-significant. This is very likely due to data issues as 2013
was the year cases in the NCRD began to be coded into ICD-O3 codes and 2020 was the year when a national lockdown due
to COVID-19 took place.
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Unadjusted 30-day mortality for IT and NIT was 7.8% and 13.3%, respectively (Figure 1). After adjusting for covariates, patients
who received NIT were less likely to die <30 days than IT patients (adjusted OR, 0.7, 95% Cl, 0.6-0.9 p<0.01). Older patients,
those from most deprived areas and those with worse PS all had higher 30-day mortality. Gender, known ethnicity, comorbidity,
year of diagnosis, and known BMI were not significantly associated with 30-day death after SACT.

Conclusions

This study illustrates the value of large real-world data sets. Our data confirmed known negative associations of older age,
comorbidity, and poor PS on outcomes. We demonstrate that, in England, white ethnicity is associated with reduced survival
after accounting for covariates. Socioeconomic deprivation was negatively associated with both OS and 30-day mortality.
Further work is needed to understand whether disease biology or other factors are responsible for this disparity. Our study
underlines the importance of careful selection of treatment intensity given the increased adjusted 30-day mortality from
intensive treatment.
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Table 1. Hazard ratio (HR), 95% confidence interval (95% Cl), and p-value of covariates
diagnosis

~associated with 1- and 5-year overall survival g AML
Eovariates T No. (%) | Adjusted HR® (95% Cl), p-value
Overall | 16773" (100%) | 1-year survival | S-year survival
SACT intensity
Intensively treated (IT) 4871 (30%) 1 [Reference] 1 [Reference]
Non-intensively treated (NIT) 2386 (14%, 11 (1.0-1.2), p<0.05* | 1.1 (1.1-1.2), p<0.001"
SACT intensity [} 546 (3% 1.3 (1.2-15), p<0.001™ | 1.3 (1.1-1.4), p<0.001"
No SACT 8870 (53% 2.3 (2.1-2.4), p<0.001™ 1.9 (1.8-2.0), p<0.001*
Age (at diagnosis) group
18 o 54 years 2037 (18%, 1R ] 1R ]
55 lo 64 years 2409 (14%, 16 (15-1.8), p<0.001™ | 1.7 {(1.6-1.8), p<0.001"*
65 to 74 years 4441 (26%, 27 (252.9), p<0.001 | 2.8 (2.7-3.0), p<0.001"
75 1o 84 years 4717 (28%, 41 (3.8-45), p<0.001"™ | 4.3 (4.0-4.6), p<0.001™
85 to 99 years 2260 (14% 6.0(54-65), p<0.001"" | 6.3 (5.9:6.9), p<0.001"
Gender
Female [ 7324 (44%) | 1 [Refs 1] 1 [Reference)
Male | 9449 (56%) | 1.0 (0.9-1.0), p=0.35 | 1.0(1.0-1.1), p=0.33
Ethnicity
White 14928 (89%, 1R 1 7[R
Asian 512 (3% 0.9 (0.6-1.0), p<0.05" 0.9 (0.8-1.0), p<0.01"*
Black 307 (2% 0.8 (0.7-1.0), p<0.05* 0.8 (0.7-1.0), p=0.05"
Mixed/ Other 358 (2% 0.9 (0.8-1.1), p=0.41 1.0 (0.8-1.1), p=0.73
Unknown BET (4% 1.4 (1.3-1.5), p<0.001™ 1.3 (1.2-1.4), p<0.001""*
Deprivation (IMD quintile)
1-least deprived 3680 (22% 1R 1[R ]
2 3667 (22%, 1.4 (1.0-1.1), p<0.05° 1.1 (1.0-1.1), p<0.05°
3 3502 (21%; 1.1(1.0-1.2), p<0.01™ 1.1 (1.0-1.2), p<0.001"™
4 3179 (19%; 1.1(1.0-1.2), p<0.01™ 1.1(1.0-1.2), p<0.01™
S-most deprived 2745 (16%! 1.2 (1.1-1.3), p<0.001** 1.2 (1.1-1.2), p<0.001"**
C idity (total Charison score)
[ 12717 (76%, 1 [Rel 1 1 [Ref
1 1761 (10%; 1.2 (1.1-1.3), p<0.001™ 1.2 (1.1-1.3), p=0.001™
2 1158 (7%, 1.3 (1.2-1.4), p=0.001™ 1.3 (1.2-1.4), p<0.001"**
23 1137 (79%; 1.4 (1.4-1.6), p<0.001*** 1.4 (1.4-1.5), p<0.001""*
Year of diagnosi
2013 2073 (12%) 0.9 (0.8-1.0), p=0.05" 1.0 (0.8-1.0), p=0.17
2014 2133 (13%) 0.9 (0.9-1.0), p=0.11 1.0(0.9-1.0), p=0.29
2015 2181 (13%) 1.0 (0.8-1.0), p=029 1.0 (0.9-1.1), p=0.66
2016 2103 (13%) 1.0 (0.9-1.1), p=0.47 1.0 (0.8-1.1), p=0.84
2017 2124 (13%) 1[R ] 1R ]
2018 2073 (12%) 1.1 (1.0-1.1), p=017 10(1.0-1.1), p=033
2019 2050 (12%) 1.0 (1.0-1.1), p=0.32 1.0 (1.0-1.1), p=0.31
2020 2026 (12%) 11 (1.0-1.2), p<0.05° 11(1.0-1.1), p=0.16

* Percentages might not total 100% due to rounding.

& Three hundred and thirty-four (334) patients were excluded from survival analyses, of whom 331 had
death cerificate only data and 3 had an uncertain date of death. Survival analyses were based on the
remaining 16,773 patients.

¢ Adjusted for SACT inlensity, age at diagnosis, gender, ethnicity

comorbidity, and year of diagnosis.

4The total Charlson score was based on lookback of 27 to 3 months prior to the AML diagnosis.
*Statistically significant at the 0.05 level; **Statistically significant at the 0.01 level, *Statistically
significant at the 0.001 level.

Figure 1. Proportion (%) of 30-day mortality after initial SACT
[the thin black bars represent the 95% confidence intervals]
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IT — intensively treated; NIT — non-intensively treated; IU — SACT intensity unknown.
*Adjusted for age at diagnosis, gender, ethnicity, socioeconomic deprivation, comorbidity, year of
diagnosis, PS, and BMI.
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