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Comments on “Uncertainty profiles for the validation of analyt-
ical methods” by Saffaj and Ihssane

Saffaj et al.,, recently proposed an uncertainty profile for eval-
uating the validity of analytical methods using the statistical
methodology of y-confidence B-content tolerance intervals [1].
This uncertainty profile estimates the measurement uncertainty
of analytical methods using method validation data. Therefore
this profile assesses the validity of the method by comparing the
method measurement uncertainty to a pre-defined acceptance
limit stating the maximum uncertainty suitable for the method
under study. Several years earlier as stated by these authors a
SFSTP (Société Frangaise des Sciences et Techniques Pharmaceu-
tique) commission has developed a similar profile called accuracy
profile used to assess the validity of analytical methods [2-5]. This
accuracy profile also uses the methodology of statistical tolerance
intervals, but S-expectation tolerance intervals. The uncertainty
profile of Saffaj et al. and the accuracy profile of the SFSTP commis-
sion are both fulfilling the same final purpose. The core question is
finally what statistical tolerance interval to use? The S-expectation
tolerance interval can be described by the following general for-
mula when the mean p and the standard deviation ¢ are known
[6]:

E(P[L=x;<U])=8 (1)

where E is the expression for statistical expectation and P stands
for probability.

This interval is also known as the “mean coverage tolerance
interval” and is equivalent to the “prediction intervals” for a sin-
gle observation. If 8=0.95, this means that each future result has a
probability of 0.95 to fall within the computed interval [L; U] [7,8].

The second type of tolerance interval is called the “B-content,
y-confidence tolerance interval” (also “guaranteed-coverage toler-
ance interval”). For i and o known, this type of interval is defined
by [6]:

P(PI[L<x;<U]=B)=y (2)

where S is the proportion of the individual observations of the pop-
ulation covered by the interval and y is the confidence level to claim
this proportion will be achieved. It is an interval that one can claim
to contain a specified proportion § of the population with a spec-
ified degree of confidence y. For instance for 8=0.95 and y =0.90
the S-content, y-confidence tolerance interval expresses that there
is a probability (P) of 0.90 that 95% of the individual observations
(e.g. results) of the population are included in the interval [L; U] [7],
assuming arather large number of future observations is envisaged.

The key difference is thus to distinguish proportions and proba-
bilities. While it is generally assumed in Frequentist statistics that
both are always similar it is only the case asymptotically, i.e. when
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the sample size tends to infinity, because the proportion, or fre-
quency, is used to estimate the probability. This is illustrated in
Fig. 1 using the binomial distribution Bi(n, 0.95) where n is the
total number of trials and 0.95 is the probability of success of a
single trial. As can be seen in Fig. 1, when the total number of tri-
als nincreases (x-axis), the proportion of successful trials (depicted
on the y-axis) gets closer to the probability value. This figure also
shows that when the probability that an event has a probability of
success of 0.95 there is high confidence that a high proportion of
events will be successful. This implies that for analytical methods it
should be enough to demonstrate that each future result has a high
probability (e.g. 0.8, 0.9, 0.95 and so on) to fall inside the specifica-
tions to declare a method as valid. Indeed, when releasing a result
to an end customer, what matters beyond everything is to pro-
vide assurance that the result is likely to be within specifications.
Giving a confidence that most of results are within specifications
has limited interest for the customer. For example if a laboratory
in a hospital produce results about a disease status, the physician
that needs to make decision for a patient, would like to know how
much he can trust the very result of that patient, i.e. the probabil-
ity of this result being in specifications. Knowing that 95% of the
many results produced during that run (day) has no interest for
the physician that make this decision; it only helps the analyst to
track and ensure that his run (of many results) can be accepted. The
B-expectation tolerance interval correctly assesses the former and
not the quality of runs. For instance, Boulanger et al. [9] have shown
that a probability of 0.80 should be used when assessing the valid-
ity of bioanalytical methods with B-expectation tolerance intervals
in order to correctly accept routine runs in high proportion (90% of
the runs) when following the FDA in-study validation rule [10].

This distinction between proportion and probability has in fact
strong practical consequences. In this same work [9], these authors
also emphasized that the two risks of making erroneous decisions
(false compliance and false non-compliance risks) were adequately
balanced using S-expectation tolerance intervals (i.e. when mak-
ing decision about method validity by focusing on the probability
of having results within the acceptance limits) by opposition to -
content, y-confidence tolerance intervals. Although this last type of
tolerance interval highly controls the false compliance risk it highly
overlooks the false non-compliance risk leading to excessively
rejecting valid methods. By opposite, the B-expectation tolerance
interval adequately balances both risks.

Another practical consequence is that trying to correctly declare
a method as valid using B-content, y-confidence tolerance inter-
vals such as proposed by Saffaj et al. requires a greater sample size
than B-expectation tolerance intervals as can be seen in Fig. 2. This
figure shows that for similar sample sizes, the B-expectation tol-
erance intervals (8=0.95) correctly declares analytical methods as
compliant more frequently than S-content, y-confidence tolerance
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Fig. 1. Proportion of successful trials versus the number of total trials (n) for the binomial distribution Bi(n, 0.95) for three different confidence levels: 0.50, 0.90, and 0.99.
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Fig. 2. Probability of correctly declaring analytical methods as compliant (i.e. valid methods) when increasing the sample size used in method validation study for the
B-expectation tolerance interval methodology (8=0.95) and for the B-content, y-confidence tolerance interval one ($=0.95, y=0.95). I: number of series, J: number of
repetitions per series.
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