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ABSTRACT

Epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors (Tx1s) are recommended as first-line systemic
therapy for patients with non-small-cell lung cancer (NscLc) having mutations in the EGFR gene. Resistance to TKIs
eventuallyoccursin all NscLc patients treated with such drugs. In patients with resistance to Tk1s caused by the EGFR
T790M mutation, the third-generation Tk1 osimertinib is now the standard of care. For optimal patient management,
accurate EGFR T790M testing is required. A multidisciplinary working group of pathologists, laboratory medicine
specialists, medical oncologists, a respirologist, and a thoracic radiologist from across Canada was convened to
discuss best practices for EGFR T790M mutation testing in Canada. The group made recommendations in the areas
of the testing algorithm and the pre-analytic, analytic, and post-analytic aspects of clinical testing for both tissue
testing and liquid biopsy circulating tumour pNa testing. The recommendations aim to improve EGFR T790M testing
in Canada and to thereby improve patient care.
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INTRODUCTION

Lung cancer is the leading cause of death from cancer
worldwide, resulting in approximately 1.7 million deaths in
2015'. Non-small-cell lung cancer (NscLc) accounts for most
lung cancer cases?®. Patients often have advanced disease
at diagnosis of NscLc; of those who do not, 30%-60% will
progress to advanced disease. The 5-year survival rate for
NSCLC patients at all stages is only 18%3.

During the last several years, a greater understanding
of oncogenic driving mutations in NscLc has led to the
development of new therapies. Compared with standard
chemotherapy, the use of biomarker testing to guide treat-
ment in NscLc has resulted in superior patient outcomes.
For example, patients with EGFR sensitizing mutations
treated with a first-line tyrosine kinase inhibitor (Tx1) have
experienced significantly longer progression-free survival
and improved quality of life*~”. Sensitizing mutations in
EGFR such as L858R and exon 19 deletions cause consti-
tutive activation of the epidermal growth factor receptor
(EGFR) and its downstream signalling pathways; they also

decrease the affinity of the kinase for adenosine triphos-
phate (atp)®9. The TkIs compete with atp for binding to
the kinase active site, and Tx1 binding causes inhibition
of EGFR activity.

Guidelines encourage testing for EGFR mutations at
the time of diagnosis of nonsquamous NscLc regardless of
stage (“reflex testing”)'%. Implementation of reflex testing
results in better identification of patients who are eligible
for first-line Tk1s and reduces the time to optimal systemic
therapy'l. However, all patients treated with a first-line Tx1
eventually experience progression of their cancer, with a
median time to progression of 8-13 months®~.

Several mechanisms of resistance to first-line TkI
therapy have been identified; the most common resistance
mechanism is the EGFR T790M mutation, occurring in
approximately 60% of NscLcs progressing or relapsing on
first-line therapy'?. The EGFR T790M mutation restores
the affinity of the kinase for aTp to wild-type levels, and

@ These authors contributed equally to the present work.

Correspondence to: Tracy Stockley, University Health Network, 11-454 Eaton Wing, Toronto General Hospital, 200 Elizabeth Street, Toronto, Ontario M5G 2C4, or
Aly Karsan, Michael Smith Genome Sciences Centre, BC Cancer Research Centre, 675 West 10th Avenue, Vancouver, British Columbia V5Z 1L3.
E-mail: tracy.stockley@uhn.ca or akarsan@bcgsc.ca M DOI: https://doi.org/10.3747/c0.25.4044

Current Oncology, Vol. 25, No. 2, April 2018 © 2018 Multimed Inc.

163



EVIDENCE-BASED BEST PRACTICES FOR EGFR T790M TESTING IN LUNG CANCER, Stockley et al.

therefore at cellular aTp levels, the potency of the Tk1 is
reduced. In rare cases, rather than arising through Tx1
exposure, EGFR T790M can be found as a germline mu-
tation that can potentially increase the risk of developing
lung cancer!®!4, Other resistance mechanisms include
amplification of MET and HER2, and mutations of PIK3CA
and BRAF".

Osimertinib is a third-generation Tx1 that is selective
for both EGFR sensitizing mutations and EGFR T790M.
Patients with advanced NscLc progressing on first-line Tx1
therapy who received osimertinib in the aura3 clinical
trial experienced improved response rates and longer du-
ration of progression-free survival than did those receiving
platinum-pemetrexed chemotherapy'®. On the basis of
those and other phase 1/11 data, osimertinib was approved
by Health Canadain 2016 for patients with locally advanced
or metastatic EGFR T790M mutation—positive NscLc. Two
kits have been approved by Health Canada for the detection
of EGFR T790M in plasma and tissue biopsies'”'8. Appro-
priately validated laboratory-developed tests can also be
used for EGFR T790M mutation detection.

To appropriately target treatment after NscLC progres-
sion, all patients who progress on first-line EGFr Tk1s should
undergo testing to determine presence of the T790M mu-
tation in the tumour'®. Although tissue biopsy is generally
considered the “gold standard,” tumour heterogeneity can
mean that T790M status varies at different tumour sites?’.
Depending on the tumour sites at progression, it might be
difficult to obtain a new tissue biopsy for T790M testing. As
an alternative, testing for EGFR T790M in a liquid biopsy
using cell-free circulating tumour DNA (ctpNA)2!-24 from a
plasma sample can also be a valid approach. The patient
outcomes achieved with osimertinib therapy are similar
whether T790M is identified by Dna testing of a tissue biopsy
or plasma ctpNa?4. At the time of writing, cerebrospinal
fluid and urine were not well-validated sample types for
EGFR T790M mutation detection.

The purpose of the present review is to provide
evidence-based best-practice recommendations for EGFR
T790M testing in the Canadian context. Optimizing EGFR
T790M testing upon patient progression will improve
patient management by ensuring accurate identification
of those who can benefit from T790M-directed therapy or
a third-generation EGFR TKI that targets T790M. Issues in
EGFR T790M testing considered here include the testing
algorithm; pre-analytic, analytic, and post-analytic con-
siderations; and quality assurance.

WORKING GROUP AND METHODS

InJune 2017, a Canadian multidisciplinary working group
was convened to discuss the current state of EGFR T790M
testing across Canada and to make recommendations for
best practices into the future. Medical specialties repre-
sented were pathology and laboratory medicine, molec-
ular genetics, medical oncology, thoracic radiology, and
respirology. The initial input for the recommendations
in the present report emerged from the discussion at the
working group meeting; the recommendations were then
refined and supplemented with information from a detailed
literature review by the authors.

ISSUES CONSIDERED BY THE WORKING
GROUP PARTICIPANTS

Testing Algorithm

Patients with EGFR sensitizing mutations treated with a
first- or second-generation EGFR TKI should be tested for
T790M at the time of clinical or radiographic progression,
and the results should guide treatment decisions. Testing
for the presence of EGFR T790M as a mechanism of resis-
tance can be performed on either ctbna from plasma or
DNA from tissue.

A liquid biopsy analyzes small fragments of cell-free
ctpNa thatis shed into the blood. The test can be performed
quickly and with little morbidity for the patient; it can be
the first choice to assess EGFR T790M status (Figure 1).
However, liquid biopsies pose challenges. Theyrely on the
detection of the mutation in small amounts of cell-free
ctpNa present in a sample with a background of wild-type
DNA. Thus, the assay method used must have a lower limit
of detection (LoD) appropriate to detect a small percentage
of T790M. In addition, the blood collection, processing,
storage, and transport must be optimized for stability of the
ctpNa and minimization of genomic pNA contamination.

A positive result for T790M from a ctpNa assay can
be an indication for T790M-directed therapy; however, a
negative result might reflect either the absence of T790M
mutation (true negative) or a false negative resulting from
a lack or a minimal amount of ctpNa available to be de-
tected by the assay. Thus, a repeat blood sample might be
of benefit, although the optimal timing of a repeat blood
collection is currently unknown. A negative liquid biopsyis
recommended to be followed by a tissue biopsy if feasible,
because of the risk of an uninformative ctpna result. For
example, if the sample is negative for EGFR T790M, but
also negative for the patient’s original EGFR sensitizing
mutation, the results are uninformative, because they
cannot confirm that ctpNa from the tumour was tested?4.

| Ppatients with progression on |
firstline TKI therapy

l

—-[ Blood sample, for ctDNA testing ]

Test for EGFR-T790M

\: T790M positive |

Tissue biopsy ]

T

Tissue biopsy is feasible ‘

| T790M negative

Initiate chemotherapy or
l l other appropriate treatment
r S when both liquid and tissue
Initiate third Tissue biopsy is biopsy are negative
generation TKI not feasible
inhibitor

Initiate chemotherapy or patient continues post
progression on EGFR TKI. Consider repeat liquid biopsy
or tissue biopsy, if this becomes feasible, at a suitable

time interval determined by patient’s progression and
clinical features.

FIGURE 1 Assessment of EGFR T790M status. TKI = tyrosine kinase
inhibitor; ctDNA = circulating tumour DNA; EGFR = epidermal growth
factor receptor.
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Iftissue biopsyis not possible, consideration should be
given torepeating theliquid biopsy. Even with a negative re-
sultin both tissue and liquid biopsies, EGFRT790M testing
could berepeated, because T790M status is not static, and a
mutation thatwas not detectable initially upon progression
might become detectable over time, particularlyif patients
are maintained on EGFR TKI therapy beyond progression.
Progression is highly individual; the optimal timing of a
repeat liquid biopsy therefore depends on the extent of
disease, the progression rate, and the individual clinical
features of the patient. However, repeating the T790M assay
in the face of a negative result yields diminishing returns,
and consideration should be given to cost-effectiveness
in determining how many repeat liquid or tissue biopsies
to perform.

Liquid and tissue biopsy results are complementary. A
positiveresultin either test can be anindication for usinga
third-generation EGER TKI?, although ultimately, the choice
oftherapyisaclinical decision by the oncologist, individu-
alized based on the patient’s clinical status and preference.

Although more research is required to define popu-
lations of patients that are more likely to receive positive
T790M results from liquid biopsies, some evidence suggests
that T790M can be detected more frequently in plasma
from patients with metastatic or extrathoracic disease than
from those with locally advanced disease?®. Detection of
the EGFR sensitizing mutations in plasma correlates with
the number of metastatic sites, the number of lesions, and
the sum of diameters for measurable lesions?5, but no such
correlation has yet been shown for T790M.

Ifaliquid biopsyis performed firstand is negative, then
inaddition to retesting for T790M, consideration should be
given to testing for other possible resistance mechanisms
in the repeat tissue biopsy (see the Introduction), if such
tissue is available to the oncologist. If a patient is negative
for T790M, but positive for another resistance mutation
upon repeat tissue testing, then the oncologist does not
have to repeat testing for the EGFR T790M mutation.

Table 1 summarizes the testing algorithm recom-
mendations.

Pre-analytic Considerations

Test Requisitions and Information Needed in
Advance of Testing

When the oncologist orders a biopsy at patient progression,
background information about the patient might not be
readily available to the radiologist, thoracic surgeon, pa-
thologist, and laboratory. To ensure that key information
istransmitted along the testing pathway, requisitions must
includerelevantinformation about the patient such as clin-
icalinformation, current disease status, and prior relevant
testresults. For tissue biopsy, the requisition should include
either a request to biopsy a specific lesion or instructions
to the radiologist to biopsy a growing lesion. Importantly,
requisitions (including electronic orders) must specify that
the patient has progressed on EGFR TKI therapy and that
the test is being requested specifically for EGFR T790M
mutation diagnosis. That approach allows for clear com-
munication between the various specialties and ensures
thatunnecessary tests (for example, full pathology work-up

TABLEl Summary of testing algorithm recommendations

m  EGFRT790M mutation testing should be undertaken in patients
with EGFR sensitizing mutation—positive NSCLC who progress on
first- or second-generation EGFR TKI therapy. A positive T790M
result from either liquid or tissue biopsy can be used for clinical
management.

= Liquid biopsy can be performed first. Tissue biopsy can follow if
the liquid biopsy is negative for T790M.

= If plasma and tissue results are both negative, testing could be
repeated at a later date, because the acquisition of, and ability to
detect, the T790M variant can evolve.

NSCLC = non-small-cell lung cancer; EGFR = epidermal growth factor
receptor; TKI = tyrosine kinase inhibitor.

for diagnosis of NscLc) are not performed, thus preserving
the specimen for specific investigations.

For liquid biopsies, the patient’s original EGFR sensi-
tizing mutation should be included on the requisition so
that the laboratory can, as needed, test for the presence of
thatmutation as an internal control. Testing for the original
sensitizing mutation confirms that the tumouris shedding
ctpNa at a level that is detectable by the assay used. If the
original EGFR sensitizing mutation is arare variant, thelab
might not offer the associated ctpna assay.

Blood Collection

For liquid biopsies, the methods of blood collection, pro-
cessing, transport, and storage can affect the mutation
detection rate. Liquid biopsies depend on detecting the
mutation of interest in ctbna, which generally constitutes
only a small fraction of the total cell-free pna. In addition,
as time elapses between blood collection and processing
to plasma, genomic DNA is released from the lysis of white
blood cells in the sample, increasing the wild-type back-
ground on which the mutation must be detected. The result
can be a decrease in the mutant allele fraction within the
sample, causing it to fall below the LoD of the assay.

Certain practices in blood processing, storage, and
transport can optimize the detection of mutations in ctbNa
from blood samples. Cell-free blood collection tubes con-
tain chemicals that prevent the lysis of white blood cells and
the subsequent release of genomic bNa and nucleases?’29,
Two tubes of blood typically provide a sufficient quantity
of plasma (8-10 mL) for ctbna analysis. Use of EDTA tubes
is also a possibility, provided that the plasma is isolated
within 6-48 hours of collection?”-2%, In addition, the use
of two centrifugation steps, initially at low speed and then
athigh speed, reduces the genomic bNA contamination of
the isolated plasma3°.

Shipping and storage temperatures are critical to opti-
mizing mutation detection in ctpNA. Blood samples shipped
in cell-free blood collection tubes held below 10°C or above
40°C showincreased contamination by genomic pNa3l. Care
must be therefore be taken to ensure that the appropriate
temperature range is maintained during shipping.

Tissue Collection

Several studies have shown that needle biopsy is a min-
imally invasive, safe, and accurate technique for tissue
biopsy; it is also reliable in the assessment of progression
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in NscLc?%32:33, Thatreliability is particularly importantin
the setting of advanced lung cancer, because many patients
have a poor performance status3*.

A successful mutation analysis relies on a high enough
tumour content or numbers of tumour cells and the
DNA yield. Fine-needle aspiration (¢na) for cytology and
core-needle biopsy (cNB) both have a high diagnostic yield
and provide adequate tissue or numbers of tumour cells for
molecular analysis®>36. As demonstrated in earlier studies,
success rates for molecular testing are similar whether
based on cytology (cell block) samples obtained with FNa
or samples obtained with cnB3>37. In fact, there is evidence
to suggest that FNA samples might be superior to cNB sam-
ples, possibly because of the relatively higher proportion of
tumour DNA present in well-obtained FNa samples compared
with cNB sections. Notably, however, the success rate for FNa
is influenced by the experience of the operator performing
the biopsy and the availability of rapid on-site evaluation.

The oncologist should specify to the respirologist, radiol-
ogist, or thoracic surgeon performing the procedure the target
lesion to be biopsied. Enlarging lesions should be targeted if
feasible, because tumour growth might indicate resistance
to the current therapy. The EGFR T790M mutation has been
found at a variety of tumour sites, including lung, lymph
nodes, bone, liver, and brain?’. One study reported that the
prevalence of the T790M mutation was higherin specimens of
lung, pleura, and lymph nodes than in distant sites, although
T790M mutations were still found in 44% of specimens from
distant sites overall3?, Even when the T790M mutation is part
of the geneticlandscape of the cancer in a particular patient,
it might not be found in all tumour sites. Intratumoural het-
erogeneity for the T790M mutation is common: In one study,
43% of the patients who had a T790M mutation at one site did
not have the mutation at a second site?°.

Biopsies of bone should be avoided if possible, because
the resulting yield of tumour cells is generally lower. If a
bone biopsy is required, soft-tissue components of the
lesion should be targeted, and to preserve the integrity of
the pna for molecular analysis, itis important that samples
not be acid-decalcified. Fresh or formalin-fixed biopsies
of bone metastases treated using a surface decalcification
procedure can be used for EGFR T790M testing.

All tissue biopsy samples should be reviewed by a
pathologist to determine sample suitability in terms of
tumour content and viability. Given that one potential
mechanism of resistance to EGER TKIs is transformation to
small-cell lung cancer, the tissue biopsy sample should be
assessed before molecular analysis to confirm that small-
cell transformation has not occurred.

The recommended tumour content varies depending
on the assay method used and the lower LoD of the meth-
od. Generally, 1%-5% cancer cells are required for droplet
digital polymerase chain reaction (pcr) assays, 10% for
real-time pcr assays, and 20%-30% for next-generation
sequencing (NGs) assays. Validation of those numbers for
each laboratory’s specificassayis required. Good commu-
nication between the members of the multidisciplinary
team is needed to ensure that the oncologist and patholo-
gist know the tissue requirements for the threshold of the
assay that will be used.

Table 1 summarizes the pre-analytic recommendations.

TABLE Il Summary of pre-analytic recommendations

m For liquid biopsies, two 10 mL tubes of blood should be
collected. Cell-free blood collection tubes should be used, but if
EDTA tubes are used, plasma must be isolated within 6-48 hours
of blood collection.

= Fortissue biopsies, core-needle or cytology specimens can be used.
m If possible, tissue biopsies should target a growing lesion.

= Samples should be reviewed by a pathologist to confirm that the
tumour content of the sample is sufficient for molecular analysis.

= Bone biopsies are not recommended. If bone biopsies are taken,
samples should be decalcified using a surface decalcification
procedure only.

Analytic Considerations

As is the case for any mutation detection assay for clinical
use, validation studies should be conducted using appro-
priate mandated guidelines under regional laboratory
accreditation requirements38-40,

To create a dilution series of control samples for
validation of ctbna assays, EGFR T790M mutant and EGFR
wild-type cell lines can be used. Laboratories should
consider the similarity of the control-sample material to
endogenous ctbNA4, such as mimicking the length of ctbna
(approximately 130-180 bp*42). In addition, clinically
relevant plasma pNa samples (mutant and normal) should
be used for validation. To facilitate collection of such
samples, laboratories currently receiving plasma samples
for ctpna analysis from NscLc patients are encouraged
to obtain and save extra plasma from primary diagnosis
samples and recurrence or progression samples.

The sensitivity and specificity for detecting the EGFR
T790M mutation in plasma, using detection of the muta-
tion in tissue biopsies as the reference technique, varies
depending on the method of analysis. Droplet digital pcr
and NGs methods have higher sensitivity than real-time
pPcR methods: the sensitivity of droplet digital pcr and NGs
can be 70%-93%, whereas the sensitivity of real-time pcr
methods varies from 29% to 73%. Specificity varies from
58% to 100%>42543-46; studies in which specificity was low
likely used tissue biopsy as the reference. Because of tumour
heterogeneity, a tissue biopsy from one tumour might not
reflect the total mutational landscape of a patient’s cancer;
however, assays detecting T790M in plasma are evaluating
the presence or absence of the mutation in all the circulat-
ing pNaA shed by the tumours. In studies of the specificity of
T790M mutation detection in plasma that found discordant
results (T790M being positive in plasma and negative in
tissue), analysis of the mutation in plasma by a second,
more sensitive method of analysis in most cases verified the
positive result?4#?°, In addition, some studies have shown
that plasma-positive, tissue-negative patients respond to
osimertinib, also suggesting that the plasmaresults are true
positives?”. All assay methods for EGFR T790M mutation
detection in plasma tend to be more prone to false negatives
than to false positives, which is the reason for the general
recommendation that a negative result from an analysis of
ctoNa be followed by a tissue biopsy or a repeat ctpNa test?,
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Because tissue and liquid biopsies can, for reasons
discussed earlier, both yield relatively small amounts of
tumour DNA, and because not all pNna analyzed will con-
tain the T790M mutation, the method used for mutation
analysis must be sensitive enough to detectlowlevels of the
T790M mutation on a background of T790 wild-type DNA.
Although measuring the LoD in terms of copies per micro-
litre is a more standard approach in Lop determinations,
the variant allele fraction (percentage of mutant alleles
per total alleles at thatlocus) is commonly used in clinical
practice. The Lop should be defined at a given amount of
inputpNa and should, ataminimum, be between 0.2% and
0.5% (thatis, 0.2%-0.5% variant allele on a background of
99.8%-99.5% wild-type allele). One study compared the
ability of 3 different platforms to reliably detect the T790M
mutation in a reference set of samples with variant allele
fractions 0f5%, 1%, and 0.1%, based on 15 nginput ctpNa“8,
In that study, digital Pcr was able to reliably detect the 0.1%
variant allelic fraction using 5 dye-positive droplets, NGs
was able to detect the 0.2% variant allele fraction using 20
variant reads (minimum of 5 variant reads in each direc-
tion), and quantitative pcr was able to reliably detecta 1%
variant allele fraction. Using NGs, T790M was found in pa-
tientsamples at variant allele frequencies of 0.3%-21.0%*2.

If the patient has a common EGFR sensitizing mu-
tation, such as L858R or exon 19 deletion, the sensitizing
mutation should, as needed, be tested as an internal control
to confirm that ctpna from the tumour can be detected
in the pNA extracted from peripheral blood. In patients
who have developed resistance during EGFR TKI therapy,
the sensitizing mutation would be expected to be present
at a higher frequency than would T790M, although the
detection of individual mutations by the lab’s assays can
vary in efficiency. Laboratories should determine, using
standardized controls and patient samples, the threshold
of detection of the sensitizing mutations relative to the
detectable variant allele fraction of T790M.

Table 11 summarizes the analytic recommendations.

Post-analytic

Reporting Elements
Thelaboratoryreport should state whether the sample was
positive, negative, inconclusive, or failed. (Inconclusive re-
sults are obtained when the controls do not give the expected
results and therefore the sample cannot conclusively be
called positive or negative.) It should state which variants
were tested and the Lop. For quantitative methods, the
report should include the variant allele fraction (or copies
per microlitre) of T790M and any other mutations tested.
When pathology and molecular testing are performed
at the same centre, the pathology and molecular reports
should be linked in the laboratory information system.
If T790M has not previously been analyzed for a patient,
and if it is found at a fraction consistent with an inherited
mutation, thereport should indicate that its presence could
reflect a germline mutation and that referral to a medical
geneticist is recommended.

For liquid biopsies, when only T790M is tested and is
negative (for example, when confirmation of a rare EGFR
sensitizing mutation is not possible), the report should

TABLE IIl  Summary of analytic recommendations

m Laboratories can use the method of analysis that best fits their lab,
provided that the lower limit of detection is 0.2%—-0.5%.

= Assays should be appropriately validated and performed in labs
accredited to perform clinical testing.

m  EGFR sensitizing mutations should, when possible, be tested as an
internal control to ensure that ctDNA is detectable in the sample.

ctDNA = circulating tumour DNA.

include the possibility that the “undetectable” result might
reflect an insufficient amount of circulating tumour DpNA.
If the patient’s EGFR sensitizing mutation is tested and is
positive, and if T790M is negative, the report should include
the caveat that there is a rare possibility that the T790M
mutation is present in the tumour, but cannot be detected
by the ctpna test. If the EGFR sensitizing mutation and
T790M tests are both negative, the testis then inconclusive
or uninterpretable, and arepeat ctbNa assay or tissue biopsy
should be considered. For tissue biopsies, the report should
include the microscopically estimated cellularity of the
sample, the tumour content, and any other pre-analytic
issues such as necrosis that might affect the result.

Turnaround Time

Given thatthe need for treatmentis urgent, the turnaround
time for results to the oncologist must be fast enough to
facilitate treatment decisions. Ideally, the turnaround
time from receipt of the sample at the laboratory should
be within 10 working days. The time required for shipping
the sample, if it is to be sent to a reference lab, should be
taken into consideration by the oncologist.

Quality Assurance

As is the case for any molecular assay, robust standard
operating procedures, reagent qualification, and a quality
assurance framework should be in place. All laboratory
standards typically required by regionallaboratory accred-
itation bodies for quality control and quality assurance of
the assays should be used. Laboratories should participate
in external proficiency testing programs, or acceptable
alternatives as allowed by laboratory accreditation, for
EGFRT790M assays.

CONCLUSIONS

Accurate identification of EGFR T790M status in patients
with advanced nscirc is important for guiding patient
care and the appropriate use of osimertinib. The field of
NSCLC testing is evolving rapidly with the recent advent
of mutation-specific therapies and liquid biopsy testing.
Laboratories desiring to incorporate this testing into their
menu might need guidance about how to do so. Currently,
no global guidelines have emerged specifically for EGFR
T790M testing, although Australian recommendations
are available®®. Recently, new guidelines for using molec-
ular testing to select lung cancer patients for Tx1 therapy
were published®’; they include recommendations about
testing for various biomarkers in lung cancer patients.
Those recommendations accord with ours, in that they
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recommend a new biopsy to test for T790M status when
patients progress on TKI therapy, and that ctpNa assays,
if sufficiently sensitive, can be used for that purpose. Our
review further provides a detailed overview of T790M test-
ing from the testing algorithm to the pre-analytic, analytic,
and post-analytic aspects of testing.

Liquid biopsy testing can provide valuable information
about a patient’s T790M mutation status; however, the
sensitivity and lower LoD vary between the testing meth-
ods. Assay validation should unequivocally demonstrate
mutant allele detection at a low mutant allele fraction. A
negative result from either a tissue or a liquid biopsy does
not conclusively indicate lack of a T790M variant; repeat
testing should therefore be considered regardless of the ini-
tial method used. A multidisciplinary approach to T790M
testing and reportingis important to ensure optimal com-
munication from the oncologist through to the laboratory
and back to the oncologist—from requisition to report.
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