
Is it not interesting that when an unforeseen event 
turns disastrous, or at least damaging, it has the 
ability to focus our attention on exactly those 
key issues that demand resolution? In fact, even 
the path to resolution becomes amazingly clear. 

For example, throughout the 1990s, the bio-
analytical community understood that it had to 
be aware and test for immune responses to protein 
drugs. Yet the process was vague and deciding 
which tests to perform was characterized by indi-
vidual interpretation. When, after years on the 
market with no unexpected clinical sequelae, an 
erythropoiesis-stimulating protein formulation 
suddenly induced an immunogenic response, it 
did not take long before the tiered approach to 
testing for immunogenicity was described. Tied 
to that directive was the further elucidation of 
what could cause an immune response, whether 
patient, formulation or study related [1–3]. The 
requirement for incurred sample reana lysis (ISR) 
falls into this same unforeseen but impactful 
category as well. 

Integral to the successful development of drugs 
are accurate and precise data. Reliable and robust 
analytical methods remain the basis for the repro-
ducible quantification of therapeutic drugs in bio-
logical matrices to assist in the decision making. 
The data are used early in the drug-development 
process for the interpretation of pharmacokinet-
ics and selecting effective dosing regimens in 
nonclinical species, and to project the starting 
dose in the first clinical trial. Later in the develop-
ment process, the data are used to characterize the 
pharmacokinetic/pharmacodynamic relationship 
in order to develop models to enter clinical trials 
with some understanding of the drug’s behavior. 
Thus, considering that the intended use of the 
data is to establish human safety and efficacy, 
ensuring accurate, precise and reproducible data 
is paramount [4,5].

The LC–MS/MS methods, using LC  sepa-
ration coupled with MS ionization/ana lysis and 
employing individualized high-quality internal 
standards, are inherently specific and robust, 
ensuring the accurate and precise measurement of 
drug concentration. Ligand-binding assays (LBA), 
on the other hand, demonstrate more analytical 
variability. Whether it is due to the absence of 
an internal standard, lack of extraction from the 
biological matrix, lack of a heterogeneous refer-
ence standard, necessity to produce new lots of 
unique critical reagents or any other of the chal-
lenges of developing a robust LBA, nonetheless, 
the greater imprecision persists. To compensate 
for this variability, LBA measurements are typi-
cally performed in replicate, either duplicates or 
triplicates, and acceptance criteria are placed on 
the replicate values to maintain some control over 
the variability. It may be argued that for LBAs 
the use of replicates with related acceptance cri-
teria (%CV [coefficient of variation]) is, in fact, 
an example of an internal ISR. However, the use 
of replicates in this instance would not meet the 
implied appropriate execution of an ISR since the 
former process uses a single pipetting and is per-
formed within the same ‘plate’ or analytical batch. 
Nonetheless, duplicate testing was always intended 
to provide bioanalysts with control over intra-assay 
variability and some reassurance of the reproduc-
ibility of their methods. It could be expected that 
for LBAs, in the absence of multiple repeats for 
failed replicate CV during sample ana lysis, ISR 
results should prove reproducibly acceptable. 

Knowing the method controls that bioanalysts 
put in place to ensure reliable data seems to con-
tradict the need for ISR. Nonetheless, when at a 
large CRO, technical mis-steps while performing 
an LC–MS/MS extraction process, compounded 
by the lack of a thorough investigation into the 
apparent spurious results, came to light, attention 
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was quickly focused on the issue and its resolu-
tion. Again, it did not take long for the regula-
tory authorities to see a clear path forward and 
to require some assurance of data reproducibility, 
namely ISR [6,7]. 

In reviewing the series of analytical events that 
culminated in the US FDA’s ISR requirement, it 
seems clear that the issues at the CRO were strictly 
operational in nature, including a lack of good 
process management and an inadequate or unpro-
ductive event investigation. Not surprisingly, the 
majority of the methods investigated during the 
eventual review were found to be valid, indicating 
poor execution rather than poor method develop-
ment, a concept discussed in the recent European 
Bioanalysis Forum White Paper [8].

While the impetus to require ISR was not trig-
gered by a method reliability issue, it has now 
become the umbrella under which aspects of 
method reproducibility and robustness are moni-
tored. Robustness, the measure of the capacity 
of the assay to remain unaffected by small, but 
deliberate changes in method parameters, provides 
an indication of its reliability during normal run 
conditions. But experiments to monitor and quan-
titate robustness do not usually include those non-
deliberate operational challenges (i.e., mistakes) 
that we encounter while attempting to validate a 
method under tight timelines and with less than 
optimal reagents – something that happens with 
regularity for the LBA scientist when supporting 
early nonclinical protocols. 

So what lessons have been learnt? One can 
argue ISR is not simply addressing a robustness 
issue. Both platforms discussed above provide 
some internal assurance of reproducibility when 
the method is sufficiently validated. Of course, it 
is understood that emphasis should be placed on 
developing a valid method as opposed to simply 
validating a developed method. When developing 

a new procedure in the name of efficiency, it is as 
important to not only execute a series of experi-
ments but to understand the possible impacts, 
both positive and negative, of operational steps on 
the whole process. In another words, it is impera-
tive that bioanalysts look not only at the individual 
steps that go into building a method but keep an 
eagle-eyed view of the whole process and how 
the elements of the process relate to each other. 
In addition, it is mandatory that we conduct a 
rigorous review of the raw dataset we employ prior 
to the release of the summary data to our client, 
typically the pharmacokineticist. It behoves each 
of us to apply stringent criteria right from the start, 
and when data appear contradictory in any study, 
not just the study employing ISR, to conduct an 
event investigation. In such cases, the findings, the 
resolution and the evaluation of the impact on the 
method validation and study protocol should be 
reported in a timely manner. In the end, small, 
unexplained discrepancies could be an indicator 
of an impactful issue. 

Employing good scientific practices is at the 
heart of the matter. They should be incorporated 
into our daily routine. The safety of patients and 
the credibility of our data are at stake.
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