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Abstract: The IFCC Task Force on Global Lab Quality (TF-
GLQ) has recently released a newguidance for internal quality
control (IQC) practice through an approach translating the
general principles as stated in the ISO 15189:2022 standard to a
series of practical recommendations. The paper contains
however important inaccuracies and shortcomings that, inour
opinion,make it amissed opportunity for providing a updated
guidance for laboratory professionals. In particular, four
important issues are discussed: a) how to design IQC strategies
in the traceability era, b) how to define IQC acceptance limits,
c) how to estimate measurement uncertainty using IQC data,
and d) how to manage comparability between the results
provided by different analyzers in the same laboratory. Our
analysis underscores the necessity for a more systematic,
updated, and evidence-based approach to produce an IQC
recommendation in line with the IFCC tradition.
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Introduction

Historically, the internal quality control (IQC) has been one
the main topics of the medical laboratory practice to which

the International Federation of Clinical Chemistry and
Laboratory Medicine (IFCC) paid attention. Considering the
need of new and updated recommendations reflecting
contemporary practices, the IFCC Task Force on Global Lab
Quality (TF-GLQ) has recently released a new document for
IQC practice through an approach translating the general
principles as stated in the ISO 15189:2022 standard to a series
of practical recommendations [1, 2]. In our opinion, the
paper contains however important inaccuracies and short-
comings that make it a missed opportunity for providing a
clear and updated guidance for laboratory professionals.
Here we address these flaws to try to overcome their
potential misleading effects. In particular, we would like to
discuss four important issues: a) how to design IQC strategies
in the traceability era, b) how to define IQC acceptance
limits, c) how to estimate measurement uncertainty (MU)
using IQC data, and d) how to manage comparability
between the results provided by different analyzers in the
same laboratory.

IQC designing

The TF-GLQ guidance addresses IQC largely from the
standpoint of traditional statistical control and pays scant
attention to other approaches driven by metrological
traceability, patient harm, and measurement system error
rate. The fact that also ISO 15189:2022 lacks attention for a
potential contribution of IQC to verify metrological trace-
ability and that such application of IQC requires qualities of
IQC materials which are often not yet available does not
justify to ignore this well documented, important and theo-
retically superior use of IQC. Laboratory professionals rely
to be educated on such concepts by an IFCC guideline.

Classic IQC does not verify that results remain traceable
to reference standards, even when metrological traceability
is correctly implemented by the IVD manufacturer. In the
last 15 years, a number of proposals on how to rethink IQC in
the metrological traceability era have beenmade in order to
complement the transition towards more appropriate
monitoring of local performance of an in vitro diagnostic
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medical device (IVD-MD) (reviewed in [3, 4]). Unfortunately,
none of these proposed approaches are mentioned in the
discussed IFCC recommendation. In particular, a proposal
was elaborated suggesting that, to obtain information about
traceability and its correct implementation (including the
suitability of MU on clinical samples), the IQC used tomonitor
the analytical performance of IVD-MDs in individual labora-
tories should be properly reorganized into two independent
components, one devoted to checking the alignment of the
IVD-MD and, indirectly, to verifying the consistency of man-
ufacturer’s declared traceability during routine operations
(IQC component I), and the latter structured for estimating
MU due to random effects (IQC component II) [5, 6]. Avoiding
to consider separately the two IQC componentsmay introduce
some significant confusion in what is recommended. For
example, in the section on selection of IQC materials of the
IFCC paper, commutability of these materials is generally
recommended. However, while this characteristic is manda-
tory for IQC materials used to assess IVD-MD variability
including drifts and lot-to-lot variations [7], the control ma-
terials provided by the IVD manufacturer as an integral part
of the IVD-MD does not require this attribute as they are only
measuring systemdedicated,with thepossibility of correction
of bias due to matrix-related effect resulting from the inter-
action of reagents and “matrix-modified” material.

Furthermore, traditional risk-based IQC planning does
not directly address the clinical impact of errors related to
laboratory tests, although the 2022 revision of ISO 15189
standard has explicitly added to the requirements that IQC
planning should involve both the historical performance,
representing the probability of failure, and patient harm,
representing the severity of the impact of potential failure,
regardless its probability [2]. To address this shortcoming, an
approach, builds upon former risk-based IQC planning [8],
considering the severity of harm category of the measurand
in determination of maximum run size (number of patient
sample runs between two IQC events) has been proposed [9].
Also, the Clinical and Laboratory Standards Institute guide-
line EP23, while does not directly assist in determining the
maximum run size and selecting proper QC rules, helps
laboratory professionals to determine if their IQC strategy
has managed risk or not [10].

Finally, the TF-GLQ presented patient result-based real
time quality control (PBRTQC) as an alternative in cases
where IQC is unavailable. However, PBRTQC can only serve
as an extra risk reducing approach alongside IQC and not as
a direct replacement for IQC, as even stressed by the prop-
agators of PBRTQC [11, 12]. Furthermore, it is not applicable
when the volume of test results for a specific analyte is too
low to achieve the sensitivity of error detection at the level
of analytical performance specifications (APS), which is

particularly the case for measurands with a high ratio
between between-subject variation and APS [12].

Definition of IQC acceptance limits

When introducing an IQC material, the TF-GLQ recommends
to calculate the control limits using the means and SD from
laboratory results or, alternatively, apply a SD defined by the
laboratory based on its experience [1]. After which, to apply
IQC validation rules based on statistical principles, e.g.,
the Westgard approach based on a combination of multiple
interpretative statistical rules based on different multiples of
SD from the IQC mean. However, the statistical dispersion of
data obtained by the laboratory (e.g.,±3 SD of themean value)
has no relationship with clinically suitable APS. As we are
dealing with medical laboratory measurements, simple sta-
tistical criteria are not enough [13]. Rather, measurement
variability should fall within limits based on medical rele-
vance so that results are reliable for clinical decision-making
and patient management. Statistically derived tolerance
limits can be to the utmost used after they have been
demonstrated to not exceed the set APS during the IVD-MD
validation or verification process preceding its introduction
in the daily practice. Moreover, in the statistical control rules
section, the TF-GLQ appears to advocate questionable criteria
as a probability of error detection (PED) higher than 90%.
While a PED ≥90% is primarily applicable to procedures with
high sigma-metric values, for procedures with lower sigma
metrics (∼3), achieving a PED of 90% becomes more chal-
lenging, necessitating adjustments in the maximum run size
to attain an acceptable maximum expected unreliable final
patient results [14]. Statistical quality control concepts free
from PED criteria are available in the literature [8–10].
However, there is no international recommendation or
consensus on selecting minimum rejection rules, contrary to
TF-GLQ claims in the same section.

For the truth, the TF-GLQ also mentions clinical
acceptable limits based on “established quality standards”,
described as follows: a) the Milan consensus objectives,
i.e., the total allowable error (TEA) derived from desirable
biological variation estimates, and b) EQA acceptance limits,
designed to reflect the impact of deviations on medical
decision-making. Unfortunately, both “standards” lack of
evidence. Firstly, the Milan consensus statement in itself did
not address the problem of TEA as it concentrated onmodels
to set APS [15]. On the other hand, biological variation can be
a good and usable APS model for many measurands but not
for all [16]. The employed reference paper is also wrongly
quoted as it was conversely not supporting the TEA concept
by mentioning criticisms to the common model employed to
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derive limits for it, using amathematically incorrect method
relying on the sum of mutual exclusive terms [17]. About the
definition of EQA acceptance limits, Jones et al. surveyed 10
national EQA organizers about the type of APS used and
found that in only 10 % of cases they derived APS from the
clinical impact of the results [18].

In the section on evaluation of robustness of themethod,
the TF-GLQ mentions the six-sigma methodology, which
quantifies analytical quality using the formula: Sigma =
(TEA − bias)/CV. As already said above, the use of TEA has
been however criticized [19, 20]. A more general and correct
definition about the sigma metric is the ratio of tolerance
limits to process variability, but this appears not considered
in the IFCC recommendations [21]. Even if the sigma metric
approach has a potential for becoming one of the parameters
for the management of risk-based IQC practice, ambiguities
regarding its calculation methods should be eliminated and
an international expert consensus is necessary [22].

In the section on key objectives of IQC quality indicators
(QI), the TF-GLQ mentions the utility of regular monitoring of
Z-score and SD index in evaluating a noticeable bias through
“an external comparison of IQC results”. However, how to
practically implement this monitoring remains obscure.
Again, contrary to TF-GLQ claims, the number of IQC tests
performed within a defined time frame is not a QI. Instead,
the appropriate frequency should be determined and carried
out that can change from one analyte to another. As defined
by the IFCCWorking Group on Laboratory Errors and Patient
Safety, the relevant QI is the number of IQC results outside
defined limits/total number of IQC results [23].

MU estimate

How to determine MU has been the subject of many papers
for at least the last quarter-century (summarized in [4]). In
considering this key performance indicator [24], first the
IFCC guidance is unduly brief, consisting of approximately
one column of text. More importantly, the TF-GLQ confuses
TEA, which is a type of APS, with MU, which is a parameter
characterizing the dispersion of the quantity values being
attributed to a measurand [25]. How to deal with bias is also
unclearly described and no mention is made on different
sources of systematic error in laboratorymeasurements and
their management [26, 27]. Furthermore, the described
estimation of MU is incomplete because the MU of the
higher-order reference and IVD calibrator, which must
be supplied by the manufacturer, are not mentioned as
important sources of MU on clinical samples [24, 28, 29]. The
statement referring to the possibility that EQA programs
may provide an estimate of MU “through an annual review

of results with a comparison of all participating labora-
tories” is also difficult to accept.

Finally, the last sentence in the MU paragraph reporting
that “the choice of performance requirements [for MU] is
difficult: the total error is not rigorously statistically com-
parable and there is little other recent data in the literature”
denotes a poor knowledge of the available literature in the
field and the lack of systematic research of relevant articles,
many of them published in this journal. Overall, the contri-
bution of the EFLM groups is also disregarded. For instance,
in the section on new reagent batch validation, the utility of
IQC for determining allowable between reagent lot variation
as described in an EFLM paper is ignored [30]. In addressing
the management of patient results according to analytical
deviations/re-analysis, the EFLM contribution on result
release process and how to handle erroneous patient results
according to ISO 15189 could be also useful [31].

Comparability of between-analyzer
results

Following the ISO 15189:2022 structure, one of the last par-
agraphs of the TF-GLQ guidance discusses the comparability
between the results provided by different analyzers used
within the same laboratory, which is necessary for equiva-
lent interpretation of results. There the guidance sums sit-
uations where comparability is needed with materials and
procedures to check comparability, but lacks to give guid-
ance on how to achieve such comparability at an acceptable
level and how to act if such comparability is not achieved.
With regard to comparability, two main issues need to be
addressed: comparability between multiple identical ana-
lyzers, and comparability between different measurement
procedures for the same measurand.

When the metrologically-based approach to IQC is used,
it is implicit that the laboratory uses identical target values
and identical tolerances for IQC materials for identical in-
struments. However, identical target values and tolerances
should also be applied if statistically-based target values
and tolerances are used. If patient samples are randomly
assigned to different analyzers and patient results are
combined in one result repository, regardless the instru-
ment used, then the analyzer collective rather than the
individual instruments should be considered ‘the analyzer’.
This is also known as the ‘virtual analyzer’ concept [32, 33].

With regard to comparability of different IVD-MDs for
the same measurand performed on different measuring
systems, medical laboratories should verify the same
metrological traceability of methods, which is the premise
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for obtaining equivalent results. In case this is not verified,
ISO 15189:2022 requires laboratories to let know to their
requestors the lack of comparability between results of
different analyzers [2]. The use of an IQCmaterial with value
assignment suitable for the verification of metrological
traceability will aid in the identification of such situations
[5]. It should not be ignored that even in case when the same
metrological traceability is reported by the IVD manufac-
turers, the performance can substantially differ between
IVD-MDs, making the combination of the results of such
methods potentially misleading. When different IVD-MDs
yield clinically non-equivalent results for the same meas-
urand, those results shall be reported in separate, clearly
labelled groups and not merged into a single continuum, so
that users can recognise the lack of comparability [2].

In conclusion, although the IFCC TF-GLQ guidance on
IQC in the light of the recent revision of ISO 15189 standard
uses a helpful risk-based approach, it contains significant
inaccuracies, outdated concepts, and oversights across
various important aspects of IQC, potentially misleading the
laboratory practice. Our analysis underscores the necessity
for a more systematic, updated, and evidence-based
approach to produce an IQC recommendation in line with
the IFCC tradition [34].
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