Received: 29 December 2021 Accepted: 5 January 2022

DOI: 10.1111/bjh.18046

COMMENTARY

BRITISH JOURNAL OF HAEMATOLOGY

BCR::ABLI transcripts and clinical outcome - interrogating the

technique

Susan Branford"*?

'Department of Genetics and Molecular Pathology, Centre for Cancer Biology, SA Pathology, Adelaide, Australia

2School of Medicine, University of Adelaide, Adelaide, Australia

3School of Pharmacy and Medical Science, University of South Australia, Adelaide, Australia

Correspondence

Susan Branford, Department of Genetics and Molecular Pathology, Centre for Cancer Biology, SA Pathology, Adelaide, Australia.

Email: susan.branford@sa.gov.au

Funding information

National Health and Medical Research Council, Grant/Award Number: APP1117718; Open access publishing facilitated by University of South Australia, as part of the
Wiley - University of South Australia agreement via the Council of Australian University Librarians.

Monitoring treatment response for patients with chronic my-
eloid leukaemia (CML) is largely reliant on standardised mo-
lecular monitoring that measures peripheral blood BCR::ABLI
transcript levels. An international reporting scale (IS) is ap-
plied globally to align data derived from diverse methods to a
common scale and its use is mandated by international guide-
lines and recommendations."” Standardisation of molecular
methods that measure transcript values over 4 to 5 orders of
magnitude was a major achievement. Importantly, it has al-
lowed treatment intervention decisions based on milestone
molecular response values achieved over the first year of tyro-
sine kinase inhibitor therapy. Global adoption of standardised
molecular monitoring was facilitated by the development of a
World Health Organisation certified reference panel for quan-
tification of BCR:ABLI transcripts,” and the availability of
commercial products for BCR::ABLI transcript quantification.

Most of the real-time quantitative PCR methods rely on
amplification of the two common BCR::ABLI transcript types
(termed el3a2 and el4a2) in a single assay and using a common
set of primers. These transcripts differ by a single exon of 75
base pairs. Moreover, methods that use a calibration standard
to generate a standard curve to measure the quantitative val-
ues rely on a single calibrator that invariably contains the el4a2
transcript. The standard curve is used to determine the el4a2
transcript level as well as the shorter el3a2 transcript, when
present. PCR has a tendency to amplify shorter fragments more
efficiently than longer fragments, which theoretically means

the quantitative signal for the shorter el3a2 transcript could be
detected earlier than the longer el4a2 transcript. This would
generate higher transcript values for e13a2 containing products.

A study by Dominy et al.* published in this issue, demon-
strates that el13a2 transcript levels were indeed overestimated
using their molecular assay. BCR::ABLI transcript values for
el3a2 containing samples were on average 1.38 to 1.95-fold
overestimated. The systematic bias of e13a2 transcripts was
demonstrated by the generation of an e13a2 specific standard
curve. Transcript values using the specific standard curve were
lower than those calculated using the el4a2 standard curve.
The data suggest there may be a benefit for measuring el3a2
transcripts with a specific standard curve. However, the most
relevant evidence for whether separate assays for measuring
the different transcripts is necessary relies on the demonstra-
tion of a clinical impact with over-estimation of BCR::ABLI
for patients bearing the el3a2 transcript. There is currently
no consensus for an association between BCR:ABLI tran-
script type and outcome, and there are no guidelines or rec-
ommendations for a different treatment approach for patients
with e13a2."* Nevertheless, overestimation of el3a2 tran-
script levels could negatively impact the interpretation of the
milestone molecular response levels upon which treatment
decisions are made. Furthermore, overestimation could delay
the achievement of a deep molecular response and hence,
qualification for a trial of treatment cessation with the aim of
achieving treatment-free remission.
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Fusion Gene Nomenclature - the Human Genome Organisation (HUGO) Gene Nomenclature committee has implemented use of the double colon (::) for the description of

fusion genes (e.g. BCR::ABL1) to replace the historical nomenclature (e.g. BCR-ABL1).
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The conclusion from Dominy et al.* was that the systematic
overestimation of the el3a2 transcript level using their assay did
not sufficiently impact treatment outcome to warrant a rede-
sign of their assay. Guidelines and recommendations rely on a
static BCR:ABLI value at milestone timepoints for treatment
decisions: 10% IS; 1% IS; and 0.1% IS. Critical timepoints are
3 and 6 months of therapy where a BCR::ABLI value of >10%
IS can mandate therapeutic intervention. Dominy et al.* found
that 24% and 25% of patients with the el3a2 transcript and
BCR:ABLI values >10% at 3 and 6 months, respectively, were
reclassified as less than 10% after bias correction of the el3a2
transcript value. This occurred for patients with values close
to the decision level of 10% IS. However, as has been stressed
over a number of years and highlighted in international guide-
lines and recommendations,"” assessing the trend of response
over time is essential for the appropriate interpretation of re-
sponse.>® Patients with a value close to the cut-off at milestone
timepoints may continue on a downward trajectory. In this case
repeat molecular analysis is recommended to resolve whether
intervention is indeed warranted. The study by Dominy et al.*
suggests that BCR::ABLI values above the milestone BCR::ABLI
values for patients with the el3a2 transcript may be overesti-
mated and close scrutiny of subsequent tests is required to en-
sure the trend in transcript values is declining. This is already
the currently recommended monitoring strategy. Constantly
declining values is a positive signal and a constant rise indicates
the potential for loss of response, drug resistance or drug cessa-
tion. These assessments can be made independently of accurate
conversion to the international reporting scale.

The method used by Dominy et al.* was a laboratory devel-
oped method rather than one of the widely used commercially
available assays. However, the laboratory method used a com-
mon set of PCR primers and probes that were developed for
method harmonisation by a Europe Against Cancer (EAC) ini-
tiative.” These primers and probes are extensively used across
Europe and more broadly. Just how frequently do these methods
generate el3a2 transcript values that are overestimated? This
question was addressed in a study by Kjaer et al.® that com-
pared BCR:ABLI values generated by 3 laboratories that used
the EAC protocol. Samples bearing the el3a2 fusion consistently
demonstrated enhanced amplification efficiency compared
with el4a2. Absolute quantification using digital droplet PCR
compared with the EAC real-time PCR protocol demonstrated
a statistically significant bias in the el3a2 values compared
with el4a2 of 1.8-fold, 4.6-fold and 6.5-fold. The discrepancy
was attributed to a technical issue related to the real-time PCR
method. Importantly, a discrepancy of 6.5-fold for patients with
the e13a2 transcript could alter the interpretation of the molecu-
lar response and is therefore potentially clinically relevant.

There are clinical differences observed for patients accord-
ing to the BCR::ABLI transcript type. A recent interesting ob-
servation is the association between the el4a2 transcript and
treatment-free remission.”'® Nevertheless, there is growing
evidence of overestimation of e13a2 transcripts by some real-
time PCR methods. Furthermore, the degree of overestima-
tion may vary between individual laboratories and methods.
Therefore, the clinical relevance of this observation will vary.
The potential for discrepant results due to technical issues

should be appreciated by molecular laboratories and ideally
the degree of difference investigated to determine whether
interpretation of the molecular response could be impacted.
The technical bias, if it exists, will affect a minority of patients
since 37.9% of patients express the e13a2 fusion."'
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