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In their paper, Ikoma-Colturato and colleagues1 share their 
experiences in multicentric standardization of a sensitive 
multiparametric flow cytometry (MFC)-based MRD assay 
in patients of B-cell precursor ALL (B-ALL) across labora-
tories in Brazil. MFC-based B-ALL MRD (MFC-BMRD) 
assays have become popular due to their broad applicabil-
ity and quick results as compared to molecular techniques. 
These assays have been integrated into many contemporary 
treatment protocols. However, the major challenges in the 
widespread use of MFC-BMRD include variability in sam-
ple processing, antibody panels, data analysis and interpre-
tation.2 Rigorous multicentric standardization is essential 
in this context, especially in low- and low/middle-income 
countries (LMIC). Previous successful efforts of large mul-
ticentric standardization of MFC-BMRD assays have been 
published,3–5 but most of these were based on 4–6-colour 
MFC. The analysis and interpretation of such assays be-
comes even more challenging when a significant proportion 
of regenerative normal B-cell precursors (BCP) is present.

EuroFlow and a few other centres have recently standard-
ized highly sensitive MFC-BMRD assays reaching a sensitivity 
of 10−5 or better.6,7 A key to achieving such high sensitivity 

is using well-validated processing protocols to ensure acquir-
ing a large number of cells (>4  million, preferably higher). 
Moreover, a standardized panel that incorporates optimal 
antibody–fluorochrome combinations and a set analysis strat-
egy are required to obtain reliable n-dimensional separation of 
residual leukaemic B-blasts from regenerative BCPs (Figure 1). 
An additional by-product of acquiring a large number of cells 
is that the normal bone marrow components are also acquired 
in large numbers. This gives rise to consistent artefacts such as 
CD19-positive plasmacytoid dendritic cell precursors, CD10-
positive transitional B cells, CD19-positive natural killer 
(NK) cells and others.8 Therefore, standardization across 
various centres in processing, acquisition and analysis strat-
egies becomes even more important for the widespread use 
of MFC-BMRD with high sensitivity. The EuroFlow group 
has published their protocols, panels and analysis strategies 
for relatively easy implementation in other centres.6,9 In their 
paoer, Ikoma-Colturato et al. have given a blueprint of estab-
lishing a well-standardized EuroFlow-recommended highly 
sensitive BMRD protocol in an LMIC setting.

The authors observed frequent differences in MRD results 
across various laboratories of Brazil in their earlier effort.10 
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To address this, in a critical first step, educational and train-
ing workshops, webinars, online classes and a literature re-
view were organized. To minimize the technical variations, 
well-standardized EuroFlow-recommended next-generation 
flow methodologies were adopted as standard operating 
procedures with no modifications. EuroFlow-validated flow 
cytometer instruments were used. After the training phase, 
a total of 21 laboratories across Brazil submitted at least 10 
BMRD FCS files for the initial phase, followed by centralized 
reanalysis by two experienced laboratories. In the sequential 
phase, laboratories further submitted BMRD FCS files. Such 
longitudinal evaluation strategies are crucial for real-world 
implementation of MFC-BMRD assays. This system iden-
tified systematic problems, pitfalls and suggested corrective 
actions. Importantly, it ensured uniformity of MRD interpre-
tation. A high degree of concordance was observed in both 
phases of the study. Discordant results were noted at very low 
MRD levels (<0.01%) which is not entirely unexpected.

A real challenge with advancing technologies such as 
MFC-BMRD with high sensitivity is ensuring uniform im-
plementation and interpretation across different centres. 
Successful multicentric standardization is the only way for-
ward to take the technology to community level, ensuring 
maximum benefit. This is especially true in LMIC, where 
many laboratories with variable expertise may cater to a 
large number of patients. In addition to technical problems 
such as requirement of uniform processing, acquisition 
and analysis protocol, the logistic hurdles of multicentric 
laboratory-oriented collaborations can be prohibitive, in-
cluding the fragile human ego. We can be only as strong as 

our weakest link! Moreover, single point evaluation is also 
not enough as it may not ensure longitudinal adherence to 
protocols over a period of time. This study provides a simple 
framework of establishing multicentric standardization of 
a BMRD assay with longitudinal evaluation ensuring uni-
form results across different laboratories. These results pave 
a path for more widespread utilization of highly sensitive 
BMRD technologies in the LMIC setting.
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F I G U R E  1   Problems and possible solutions for establishing multicentric standardization of a highly sensitive MFC-BMRD assay. [Colour figure can 
be viewed at wileyonlinelibrary.com]
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