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We have read, with great interest, a recently published article by Bisson KR et al.
entitled “Novel Approach to Proficiency Testing Highlights Key Practice Variations in
Cancer Biomarker Delivery” [1]. This paper shows that even in the small inaugural run in
which only seven laboratories participated and produced 21 reports [three from each lab],
external oncologists recruited by the CPQA would select a suboptimal treatment for two of
the reported assays. These results indicated that improvement in reporting may be needed.
This indeed is useful information for laboratories.

In 2013, van Krieken et al. published “Guideline on the requirements of external
quality assessment programs in molecular pathology” [2]. This guideline included recom-
mendations on “reporting with particular attention to the following aspects: identification
of the sample(s) analyzed, information on the type of assay used, adequacy of the sample
relative to the underlying request and the test used, and accurate assessment of the clinical
implications of the result”. In 2021, an updated guideline on behalf of the International
Quality Network for Pathology (IQN Path) followed to include specific recommendations
regarding the reporting of results [3]. In this update, it is clearly shown that PT providers
may use different schemes to conduct PT for biomarkers. There is a distinction between
two types of PT challenges; there are those that use a holistic approach (the so-called
“Integrated approach”) and those that focus on one or more test performance characteristics
(the so-called “TPC-focused approach”). The proficiency testing for biomarkers in oncology
approaches assessments for reporting and interpretation through an integrative approach
in which many different TPCs are included. This includes the precision of the pathology
review process, assay protocol review, readout precision and/or accuracy, interpretation
accuracy, and reporting accuracy. These TPCs could also be assessed separately by a PT
program using a TPC-focused approach [2–5].

Although it is difficult to get full insight into the current practices of all PT providers
globally, the published literature suggests that the assessment of interpretation accuracy
and reporting accuracy has long been in place [2,3,6–11]. Therefore, it is not clear how
peer review failed to recognize that, and this paper was published with a claim that this
CPQA inaugural run in which reporting and interpretation are assessed by experts is
indeed “novel”.

Proficiency testing for molecular tumor boards is a new initiative of the IQN Path.
Perhaps it is in this context that the paper published by Bisson et al. on behalf of the
CPQA needs to be positioned. In order to test the proficiency of institutional molecular
tumor boards, institutional molecular tumor boards would need to participate and issue
their opinion either by using the report(s) provided by their local laboratory (an integrated
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approach) or the results provided by the PT program (a TPC-focused approach). The
CPQA inaugural run recruited external oncologists to serve in this role instead of local
institutional tumor boards or institutional oncologists where molecular tumor boards do
not exist. While their approach certainly brings value in showing that the results may not
be interpreted as intended (especially if the interpretation is done by external oncologists),
from the results of this PT challenge, we do not have information about how their local
molecular tumor boards (or their institutional oncologists) would perform with their own
laboratory results. Perhaps there would be the same issue or perhaps they are used to
laboratory terminology and reporting and no errors in selecting optimal treatment would
be made. We do not know what the results would be until that has been assessed in a
PT challenge or an internal audit. Although Bisson et al. do not claim in their paper
that their PT run is indeed the PT for molecular tumor boards, in the light of current
global developments, we hope that our letter will be helpful in clarifying that the PT for
molecular tumor boards needs to include local institutional tumor boards. There is a higher
possibility that the paper by Bisson et al. may be misinterpreted because there is a claim
that their approach is “novel”, while the published literature and even more unpublished
practices of many PT programs show otherwise. An integrated approach for molecular
biomarker testing has been there for more than a decade and interpretation accuracy and
reporting accuracy have been particularly important components of the current practices
of many PT programs. Therefore, we could say that the integrated approach that includes
the assessment of reporting and interpretation by PT programs is currently “traditional”
since many programs have moved away from assessing only (one or more) analytical
components of molecular biomarker assays.

Bisson et al. also make a claim that in their inaugural run, “this exercise is designed
to capture many of the additional pre- and post-analytic issues that can be most chal-
lenging to oncologists when treating their patients”. It is exceedingly difficult for PT
programs to capture the performance of laboratories regarding pre-analytic issues. Samples
sent to participating laboratories must be the same where analytical and post-analytical
components are tested. Sending samples with different pre-analytical conditions to labo-
ratories would assess how their assays perform with different pre-analytical conditions,
but such pre-analytical conditions may not be relevant to participants because it is their
local pre-analytical conditions that matter for the success or failure of their testing. What is
considered to be “pre-analytical” depending on the testing methodology is also relevant.
If tissue scraping from the unstained slides or DNA/RNA extraction are considered pre-
analytical, these components may be tested for their quality. Therefore, knowing these
difficulties and limitations for PT for pre-analytical conditions, PT programs rarely assess
them [12,13]. A comment on this component of PT testing is relevant: since the inclusion of
a whole pre-analytical phase in PT is not realistic, a claim that a pre-analytical phase was
also assessed may lead to wrong conclusions about what results of PT testing may mean
for laboratory practice with patients’ samples.

Finally, regarding the TAT, most PT programs treat it very seriously and fail laborato-
ries that do not submit the results of the challenge in the prescribed/allowed time. Clearly,
the TAT is important, and it should continue to be routinely assessed in PT runs [10,14].
However, there is also an expectation of modern laboratory practices to internally audit
their TAT for any given laboratory assay as this would be more relevant to their service
to patients. In addition to PT challenges where laboratories fail if they do not submit the
results by the expected deadline, another, perhaps more efficient way to improve on and
standardize the optimal TAT for biomarkers in oncology would be to include it in the list of
parameters that are assessed for laboratory accreditation.

The potential confusion for PT programs, PT participants, journals that publish results
of PT for biomarkers in oncology, and their reviewers is at least partly cofounded by the lack
of transparency in PT in general, as well as of the lack of implementing a fit-for-purpose
approach and using the current relevant terminology that applies to the area of PT as
well as more broadly to the validation of biomarkers in oncology. How is this relevant to
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the paper by Bisson et al.? We first need to ask the question: what is the purpose of the
CPQA PT published run [1]? In the holistic approach, we need to differentiate between the
following possible scenarios: (1) was the purpose to test if the appropriate therapy would
be selected based on the laboratory reports by the oncologists, or (2) was the purpose to test
if the appropriate therapy would be selected based on the laboratory reports by external
experts who do not read this laboratory report usually? Since all laboratories provided
correct results for the assays, it is the reporting that became an issue. External experts
reported that they misinterpreted some of the correct results. As mentioned above, this
provides feedback to laboratories and incentive to improve their reporting. However, this is
a larger issue than it superficially seems to be. It leads us back to the terminological issues
and transparency of what is being tested. The analytical phase of any assay is finalized
when the results are generated. In this step, the generation of the results is the direct
consequence of a “readout”. A readout may be generated automatically by an instrument
or associated software (bioinformatics and variant interpretation, which includes an inter-
pretive algorithm, but is not to be considered the “interpretation of the results”), or it may
be even generated by a human readout as is the case with in situ methodologies such as
immunohistochemistry [IHC] and fluorescent in situ hybridization [FISH] where pathol-
ogists or technologists/scientists give a readout. The difference between a readout and
interpretation was only recently highlighted for in situ methodologies because this is where
it is most often a source of conceptual confusion [15]. The reporting of the results may or
may not include “interpretation”. Distinguishing between the readout and interpretation is
critical for PT programs.

When we assess the interpretation of the results by PT programs, we need to ask whose
job it is to provide the interpretation of a readout. This will tell us what needs to be included
in the biomarker reports. If it is the laboratory’s duty to provide an interpretation, the
laboratory should/could be judged for their performance if that interpretation is lacking,
unclear, or misleading. If that is a duty of oncologists, they should take the blame for
misinterpretation. Unfortunately, this issue is even more complex because the original
purpose of the biomarker needs to be considered for any interpretation of any given
biomarker. Let us use a relatively simple example of a TP53 mutation that occurs in many
different neoplasms. This mutation will be detected in tumors irrespective of whether
it is germline or somatic. If the TP53 mutation is detected, the readout will include the
mutational burden expressed as a percentage of the variant allele frequency [VAF]. The
interpretation could include whether the VAF is consistent with a somatic or a germline
mutation and also if that level is significant for any given, specific disease [e.g., if it is
somatic, there is a 6% cut-off for myelodysplastic syndrome] [16]. Additional interpretation
requires a judgment of if the patient will be treated differently (e.g., receiving a stem cell
transplant or not, which often depends not only on the results of a biomarker assay, but
also on other relevant clinical parameters). If laboratories perform no interpretation, they
will report on the presence or absence of the TP53 mutation as well as the VAF. Most
laboratories today may include some interpretation in their report, and we should argue
that some interpretation is required (e.g., in this example providing information about
the meaning of the VAF, somatic vs. germline is expected), but additional interpretation
regarding how to treat the patient or whether to request genetic consultation could be in
the hands of oncologists.

If a patient received the wrong therapy related to their biomarker results, this could
have been the result of the incorrect pre-analytical conditions of the patient’s sample,
incorrect assay protocols, an incorrect readout of the assay, an incorrect interpretation
on the level of the laboratory, or an incorrect interpretation by the oncologist or any
combinations of these. The interpretation of the results of biomarker testing in oncology is
critical for patient safety. Since a fit-for-purpose approach is critical and it has two levels
[laboratory interpretation and clinical interpretation], the complexity of the PT task (where
interpretation is included in the assessment) has to be carefully assessed in the planning,
design, execution, and interpretation of the results of PT challenges. Precision medicine
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demands that everything is fit-for-purpose, not only the biomarker laboratory testing, but
also the PT for biomarkers.
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