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Measurement is at the core of medical practice and labora-
tory testing is increasingly important for valuable clinical
reasoning and patient management [1]. Much of the uncer-
tainty in laboratory measurements cannot be completely
eliminated because biological variation is always present
even when analytical imprecision and bias have been
minimised. Therefore, as stated by McCormack and Holmes
“uncertainty in laboratory measurements is not a fixable
problem but only a knowable problem” [2]. However, clin-
ical laboratories have developed, improved over time and
adopted into routine practice an arsenal of approaches,
including validation/verification experiments and daily
quality control procedures to ensure accurate and consistent
results. In the last decade, valuable efforts have been made
to ensure that analytical performance characteristics (APC)
actually meet analytical performance specifications (APS)
which are appropriate for a particular intended use of the
specific measurand in clinical practice [3]. Monitoring
measurement uncertainty (MU) and, in particular, within-
laboratory uncertainty (URW) using internal quality control
(iQC), plays a fundamental role in maintaining valuable
APC, and many efforts have been and are being made to
improve iQC, including the integration of traditional pro-
grammes with patient-based real-time quality control [4].
However, limited attention has been paid to within-lot and
between-reagent lot variations, which can strongly affect
the analytical and clinical reliability of laboratory results. In
this issue of the Journal, two papers provide new and
important information for clinical laboratory professionals
on the issue of reagent lot variation. The first paper high-
lights some recent examples of changes in analytical per-
formances due to significant drift/shift that have resulted
in clinical harm, involving critical laboratory tests such
as high-sensitivity troponin T, prostate-specific antigen,
gentamicin and insulin-like growth factor-1 assays [5]. The

authors emphasise that the “drift/shift in results was first
detected by clinicians and not by routine laboratory pro-
cedures and quality systems”. In this paper, a series of
current challenges with lot-to-lot verification are recog-
nised, including the lack of an industry-wide definition of a
reagent lot, the range of concentration and number of
samples used and their commutability, as well as the defi-
nition of acceptable analytical performance. In addition, the
authors make interesting suggestions and proposals for
potentially overcoming the reagent lot-to-lot drift/shift
problems, including the request to manufacturers to
improve the transparency of in-house processes and defi-
nition of a reagent lot, the validation and verification pro-
cesses and the performance specifications adopted for
accepting a lot; they correctly emphasise that regulatory
changes – particularly the new European Union Medical
Device Regulation –may catalyse the improvement process.
Further suggestions include the need to use commutable
material in external quality assessment (EQA)/proficiency
testing (PT) programmes, the role of patient-based quality
control and, finally, the need to harmonise acceptance
criteria in reagent lot verification. It should be considered a
stroke of luck that the second paper published in this issue
of the Journal and prepared by a Working Group of the Eu-
ropean Federation of Clinical Chemistry and Laboratory
Medicine (EFLM) adds further insights into the topic. In fact,
it provides a guide for balancing the lot-to-lot acceptance
criteria with the actual utility of a laboratory test in clinical
pathways and decision making [6]. The authors summarise
the current shortcomings of currently available guidelines
on lot-to-lot variation, including the Clinical and Laboratory
Standards Institute (CLSI) [7] EP26A and EP-31-A-IR [8], and
postulate an interesting model for allocating a part of
allowable URW to between-reagent lot variation, based on
the need for long-term consistency of the measurement
variability for a specific measurand. The allocation should
control the ratio between short-termand long-termvariation
and provide guidance to clinical laboratories when to reject
or correct certain variations due to reagent lot. The estab-
lishment of allowable between-lot variation is based on
some premises: (a) the knowledge of within-subject bio-
logical variation, the source of information being the EFLM
database (https://biologicalvariation.eu/); (b) the number
of results froma single patientwithin the period of use of the
reagent lot, based on intended use and/or professional
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opinion; (c) the use of an equation (4) which complies with
the allowable MU. From a practical point-of view, the
detailed approach described in the document seems to be of
particular value to check the lot-to-lot variation in a statis-
tically sound and simultaneously practical way. In partic-
ular, the paragraph “Mathematical evaluation of allowable
between-reagent lot variation” provides an objective gener-
ally applicable procedure to verify the consistency of the
results obtained with different reagent lots for a specific test.
In the calculation described, in addition to the uncertainty
components under conditions of laboratory precision (uRW),
the number of measurements of a patient within a single
reagent lot was also taken into account [9]. These additional
data, arbitrarily set to six in the given equation, allow for a
minimum budget for between-lot reagent variation, as
underlined by the authors. Furthermore, the n value in the
equation that represents a typical number of results for a
single patient within the period of use of the reagent, should
be based on the intended use of the test, the clinical opinion
and the protocol adopted in each specific clinical setting:
indeed, this information can be easily derived from the lab-
oratory information system [10]. The suggested approach
can therefore allow systematic monitoring of both the
amount of variation due to changes in reagent lots and long-
termdrifts.However, there is still a need formanufacturers to
compare the performance of a new reagent batch to higher-
order reference material and/or method in the selected
metrological traceability chain, using commutablematerials
and provide transparent and typical performance informa-
tion to users. Both papers should therefore be very welcome
by laboratory professionals as they draw attention to reagent
lot variations to avoid drifts/shifts in analytical perfor-
mances that may carry the risk of patient harm. In addition,
they provide new and interesting information and sugges-
tions for dealing with and monitoring between-lot variation
in routine practice and illustrate that analytical quality is a
never-ending process. We believe that these papers not only
deserve major interest and confident use by laboratory pro-
fessionals, but they must also stimulate further research in
the field of quality control in laboratory medicine.
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