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Assessing the impact of the 2017 European LeukemiaNet
recommendations on FLT3 allelic ratio calculation and reporting in

acute myeloid leukaemia

FLT3 internal tandem duplications (FLT3-ITDs) are the
most common genetic aberration identified in acute myeloid
leukaemia (AML) and have historically been associated with
higher relapse rate and lower overall survival in AML."

European LeukemiaNet recommendations (ELN) for the
diagnosis and prognosis of AML outline three risk stratifi-
cation groups as a method of standardising the reporting of
genetic abnormalities relating to the clinical disease char-
acteristics and prognostics.” The risk stratification groups
outline the differing clinical outcomes depending on the
presence/absence of genetic markers. With regards to FLT3,
the risk stratification is based on FLT3-ITD allelic burden
(allelic ratio) in addition to NPMI variant status. Patients
without FLT3-ITDs or with low FLT3-ITD allelic ratio (AR)
(<0.5) and with mutated NPM1 are categorised as favourable
risk.” Patients with high FLT3-ITD AR (>0.5) and mutated
NPM1 and patients with low FLT3-ITD AR or without FLT3-
ITD (in the absence of other adverse-risk genetic lesions) and
wild-type NPMI are considered intermediate risk. Finally,
patients with high FLT3-ITD AR and wild-type NPM1I are
considered adverse risk.

The United Kingdom National External Quality
Assessment Service for Leucocyte Immunophenotyping
(UKNEQASLI), has provided an International Organisation
for Standardisation (ISO) 17043 accredited External Quality
Assessment (EQA)/proficiency testing (PT) programme for
laboratories performing FLT3-ITD testing since 2014. The
aim of the programme is to promote harmonisation and
standardisation of medical laboratory testing, facilitating
improvement in testing by highlighting issues with meth-
ods returning out of consensus results. Since the publication
of the ELN recommendations in 2017, UK NEQAS LI have
gathered participant data on the calculation and reporting
of FLT3 AR in a diagnostic setting. We outline herein find-
ings from the UK NEQAS LI FLT3 EQA programme, over
the course of a three-year period (July 2018-July 2021) and
the impact of the ELN recommendations on FLT3-ITD AR
calculation and reporting.

The ELN recommendations outline the calculation ap-
proach required for determination of FLT3-ITD AR, defined
as: area under the curve (AUC) FLT3-ITD/AUC FLT3-wild
type.” UK NEQAS LI has seen an increase in the overall use
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of the ELN-recommended approach to calculating FLT3-
ITD AR (FLT3-ITD/FLT3-wild type) from 50.0% (11 out of
22 laboratories) in July 2018 to 90.0% (117 out of 130 labora-
tories) in July 2021 (Figure 1A). When considering European
laboratories alone, there has been an increase in standardi-
sation from 52.4% to 89.3%.

Whilst use of the ELN-recommended approach to calcu-
lating FLT3-ITD AR has significantly increased between July
2018 and July 2021, standardisation of the data used to quan-
tify FLT3-ITD AR when considering use of the mutant/wild
type only shows a small increase. In 2018, 81.8% (nine out of
11) laboratories initially reported the use of AUC data in the
calculation of FLT3-ITD AR, compared to 85.5% (100 out of
117) in 2021 (Figure 1B). When considering European labo-
ratories, 81.8% reported the use of AUC in FLT3-ITD/FLT3-
wild type calculation in 2018, with 87.0% in 2021. Whilst
use of AUC data was the most utilised approach to FLT3-
ITD calculation across the analysis period, peak height was
the second most used data approach. Comparative analysis
performed across trial samples showed that there were no
significant differences in the reported FLT3-ITD ARs when
using AUC or peak height data (data not shown).

Several reports have highlighted the existence of multiple
FLT3-ITDs presenting in patients with AML; the prevalence
of these have ranged from 21.5% to 35.0%.~® In July 2020, UK
NEQAS LI issued a survey to laboratories regarding FLT3-
ITD AR-reporting in patients with multiple FLT3-ITDs.

In total, 52 laboratories returned survey results. The de-
mographic of the data returns indicated that 47 (90.4%) were
within Europe. When considering the reporting of FLT3-
ITD AR in patients presenting with multiple FLT3-ITDs, 28
(53.8%) participants report a combined AR to clinicians (the
sum of all FLT3-ITD AUC divided by the FLT3-wild type
AUC). Sixteen (30.8%) report each FLT3-ITD AR separately
and eight (15.4%) participants reported both separate and
combined FLT3-ITD AR to clinicians. The clinical signif-
icance of multiple FLT3-ITDs in AML patients is unclear
in the FLT3 inhibitor era. In one study 139 AML patients
treated with the combination of FLT3 inhibitor and inten-
sive chemotherapy and having multiple FLT3-ITDs had no
difference in overall survival (OS) when compared to pa-
tients with single FLT3-ITD mutations.® However, in a small
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FIGURE 1

Assessment of laboratories performing FLT3 internal tandem duplications (ITD) allelic ratio (AR) calculations in line with European

LeukemiaNet (ELN) recommendations. (A) Laboratories utilising the correct approach in the calculation (FLT3-ITD/wild type). (B) Laboratories
utilising the correct approach and data [area under the curve (AUC)] in the calculation

subset of patients, the benefit of treatment was more notice-
able, particularly in younger individuals, with high FLT3-
ITD AR, single FLT3-ITD and NPMI co-mutation. Prior
to FLT3 inhibitor treatment, some studies suggested AML
patients with 2+ FLT3-ITDs have a reduced overall survival
(OS while others demonstrated no impact on OS.* Whilst
different outcomes have been reported in patients presenting
with multiple FLT3-ITDs, the method by which the studies
calculated the AR also varied. Although these studies were
published prior to publication of ELN recommendations,
large cohort studies contribute to the synthesis of evidence
required to inform the development of clinical recommen-
dations. As such, this highlights the importance of clarifi-
cation of the FLT3-ITD AR calculation method within the
ELN recommendations in the hope of improving standardi-
sation, allowing comparative analysis of patient data.
Opverall, the findings indicate that there has been success-
ful uptake and adoption of the guidelines for calculating the
FLT3-ITD AR across international and European labora-
tories, but better in Europe, particularly when considering
the calculation method. Recent clinical practice recommen-
dations on haematopoietic stem cell transplant for patients
with FLT3-ITD-positive AML have suggested that there
is a global need to standardise the methodology for deter-
mining FLT3-ITD AR.® The recommendations suggest the
need for universal calibration of all laboratories, in a similar
manner to global efforts resulting in the introduction of the
International Scale for BCR-ABLI quantification.”'® Whilst
it is important to ensure continued adoption of the current
ELN recommendations amongst laboratories, in light of the
suggestions of universal FLT3-ITD AR calibration, there is
a need for review of the FLT3-ITD AR calculation methods
in future iterations of ELN recommendations, to guide lab-
oratories on how to calculate and report multiple FLT3-ITD
scenarios and to account for the transitions from traditional
capillary electrophoresis methods towards identification

of FLT3-ITD using modern Next-Generation Sequencing
technologies.

Ashley Cartwright!

Stuart Scott'
Sebastian Francis’
Liam Whitby'

'UK NEQAS for Leucocyte Immunophenotyping,
Sheffield Teaching Hospitals NHS Foundation Trust,
Sheffield, UK

*Department of Haematology, Sheffield Teaching
Hospitals NHS Foundation Trust, Sheffield, UK
Email: ashley.cartwright@ukneqasli.co.uk

ORCID

Ashley Cartwright (© https://orcid.org/0000-0002-3516-9733
Stuart Scott © https://orcid.org/0000-0001-8182-3057
REFERENCES

1. Thiede C, Steudel C, Mohr B, et al. Analysis of FLT3-activating mu-
tations in 979 patients with acute myelogenous leukemia: Association
with FAB subtypes and identification of subgroups with poor progno-
sis. Blood. 2002;99(12):4326-35.

2. Dohner H, Estey E, Grimwade D, et al. Diagnosis and management
of AML in adults: 2017 ELN recommendations from an international
expert panel. Blood. 2017;129(4):424-47.

3. GaleRE, Green C, Allen C, et al. The impact of FLT3 internal tandem
duplication mutant level, number, size, and interaction with NPM1
mutations in a large cohort of young adult patients with acute myeloid
leukemia. Blood. 2008;111(5):2776-84.

4. Schranz K, Hubmann M, Harin E, et al. Clonal heterogeneity of
FLT3-ITD detected by high-throughput amplicon sequencing cor-
relates with adverse prognosis in acute myeloid leukemia. Oncotarget.
2018;9(53):30128-45.

5. Shih LY, Huang CF, WuJH, et al. Internal tandem duplication of FLT3
in relapsed acute myeloid leukemia: a comparative analysis of bone
marrow samples from 108 adult patients at diagnosis and relapse.
Blood. 2002;100(7):2387-92.


mailto:﻿
https://orcid.org/0000-0002-3516-9733
https://orcid.org/0000-0001-8182-3057
https://orcid.org/0000-0002-3516-9733
https://orcid.org/0000-0002-3516-9733
https://orcid.org/0000-0001-8182-3057
https://orcid.org/0000-0001-8182-3057

CORRESPONDENCE

BJHaem

6. Abou Dalle I, Ghorab A, Patel K, et al. Impact of numerical variation,

allele burden, mutation length and co-occurring mutations on the ef-
ficacy of tyrosine kinase inhibitors in newly diagnosed FLT3- mutant
acute myeloid leukemia. Blood Cancer J. 2020;10(5):48.

Kottaridis PD, Gale RE, Frew ME, et al. The presence of a FLT3 in-
ternal tandem duplication in patients with acute myeloid leukemia
(AML) adds important prognostic information to cytogenetic risk
group and response to the first cycle of chemotherapy: analysis of 854
patients from the United King. Blood. 2001;98(6):1752-9.

Bazarbachi A, Bug G, Baron F, et al. Clinical practice recommenda-
tion on hematopoietic stem cell transplantation for acute myeloid
leukemia patients with FLT3-internal tandem duplication: a position

10.

statement from the Acute Leukemia Working Party of the European
Society for Blood and Marrow. Haematologica. 2020;105(6):1507-16.

Hughes T, Deininger M, Hochhaus A, et al. Monitoring CML patients
responding to treatment with tyrosine kinase inhibitors: review and
recommendations for harmonizing current methodology for detect-
ing BCR-ABL transcripts and kinase domain mutations and for ex-
pressing results. Blood. 2006;108(1):28-37.

Branford S, Fletcher L, Cross NCP, et al. Desirable performance char-
acteristics for BCR-ABL measurement on an international reporting
scale to allow consistent interpretation of individual patient response
and comparison of response rates between clinical trials. Blood.
2008;112(8):3330-8.



