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A New Era of Endoscopic Ultrasound-Guided Tissue Acquisition for
Next-Generation Sequencing for Pancreatic Cancer
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Over the past decade, genomics and bioinformatics have
markedly evolved and has allowed the identification of numer-
ous biomarkers of many malignancies.' Especially, the develop-
ment of next-generation sequencing (NGS) has enabled the fast
and precise identification of various mutations. Genomic data
generated by NGS might eventually lead to the identification
of novel biomarkers that can be used to screen for malignancy
and to develop a new treatment.' The role of NGS for both the
development of new treatments and precision medicine is get-
ting more and more attention.” Precision medicine refers to the
tailoring of therapy based on an individual patient’s genetics,
lifestyle, and environment. Characterizing genomic mutation in
tumors for predictive and prognostic purposes by NGS has be-
come an essential part of precision medicine. The NGS can pro-
vide a comprehensive view of an individual malignancy, which
can help real-time clinical decision-making,

In patients with pancreatic cancer (PCa), precision medicine
has not been well established. Notably, the possible reason for
the poor prognosis of PCa is the lack of ideal biomarkers for
early diagnosis and therapeutic stratification. Therefore, NGS
was expected to provide a new turning point in the diagnosis
and treatment of PCa. Recently, the studies on the role of NGS
in the diagnosis of PCa have been rapidly growing. However,
NGS for PCa is still in its infancy. Many potential targets have
been identified, but no definitive biomarker was developed yet.

Endoscopic ultrasound-guided tissue acquisition (EUS-TA)
is the primary method to obtain tissue samples from PCa.* Al-
though EUS-TA has already been proven to be highly accurate
in the diagnosis of PCa, inconclusive results are not uncommon
in cytopathologic diagnosis. NGS may enable the sequencing

of multiple genes in a limited number of samples obtained by
EUS-TA for PCa and identification of potential mutations as di-
agnostic and therapeutic targets.

About 90% of PCa are pancreatic ductal adenocarcinomas
(PDAC), and the KRAS mutation has been found in over 95% of
PDAC.> So, many studies validated NGS using KRAS mutation
as a reference gene. Until now, there has been no prospective
study evaluating the success rate of NGS for PCa using EUS-
TA samples. Several retrospective studies have reported that the
success rates of NGS using EUS-TA samples are between 60%
and 100%." Kameta et al.” showed that KRAS mutations were
detected in 26 of 27 PDAC (96%) and none of the 11 non-PDAC
by NGS using EUS-TA samples. De Biase et al.’ founded out the
KRAS mutations of 60 EUS-guided fine needle aspiration (EUS-
FNA) samples and compared the results of Sanger sequencing,
NGS, and allele specific locked nucleic acid quantitative poly-
merase chain reaction (PCR). They reported that the sensitivity
for detecting the KRAS mutation was higher in NGS (73.7%)
compared with those in Sanger sequencing (42.1%) or in allele
specific locked nucleic acid quantitative PCR (52.8%).

Several factors might influence the successful NGS for PCa
using EUS-TA.

For successful NGS, cellularity and tumor fraction in EUS-
TA samples are essential. Samples with low cellularity and low
tumor fraction have an increased risk of unsuccessful NGS.?
Generally, NGS requires a tumor fraction of >20%. Since PCa
also contains stromal cells, hematopoietic cells and desmoplas-
tic fibroblasts besides tumor cells, the NGS may be unsuccessful
due to the possible contamination of these non-tumor cells.
Although EUS-TA shows high diagnostic accuracy, the total
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amount of the obtained sample may be limited. Therefore, the
acquisition of a large amount of samples with good quality is
an integral part of NGS using EUS-TA.

The most crucial issue regarding sampling for NGS may be
an adequate selection of EUS-TA methods between EUS-FNA
and EUS-guided fine needle biopsy (FNB). Theoretically, the
EUS-FNB needle can obtain more samples and may be optimal
for NGS. Several studies reported that the success rate of NGS
was higher when using EUS-FNB. Larson et al.” evaluated the
success rate of NGS using 61 PCa samples, which were obtained
by EUS-FNA (n=7) or EUS-ENB (n=54). They reported the suc-
cess rate of NGS using EUS-FNB (70.4%) was higher than that
of EUS-FNA (42.9%). Elhanafi et al.® evaluated the adequacy of
167 EUS-TA samples of PCa for NGS. The success rate for NGS
using EUS-FNB samples (90.9%) was higher than that using
EUS-FNA (66.9%); p<0.05). This study showed EUS-FNB could
provide enough samples for NGS compared with EUS-FNA,
especially in tumors <3 cm. However, the available literature
comparing EUS-FNA and EUS-FNB are from the retrospective
studies with limited numbers of samples, requiring further pro-
spective study.

At present, different sizes of needles for EUS-TA are available
from 19- to 25-gauge needles. Theoretically, larger needles can
obtain a more significant amount of samples. However, there
is no increase in diagnostic yield with larger needles compared
with smaller needles.” This result may be due to that larger
needles may have more blood contamination compared with
smaller needles, which may affect cytological diagnosis. Since
large amounts of DNA or RNA are required for successful NGS,
a larger needle may have a beneficial effect rather than a small-
er needle for NGS.

Park et al.'® performed this study to find out the optimal ap-
proach for NGS using EUS-TA. In this study, the yield of NGS
for PCa using EUS-TA samples was 57.4%. They showed that
the needle size for EUS-TA was an independent factor associat-
ed with successful NGS by multivariate analysis. It is significant
in that this study showed EUS-TA with larger needles has ad-
vantages in NGS for PCa. However, because of the retrospective
nature of this study, they used remaining fresh frozen samples,
which were collected without intention for NGS after a clinical
diagnostic examination. As a result, some of the patients had a
too-small amount of DNA for NGS. DNA amounts of remaining
samples obtained by 25-gauge needle were significantly lower
than those obtained by 19- or 22-gauge needles. Thus, further
prospective study using recently developed new EUS-FNB
needles, which potentially increase tissue core procurement and
reduce blood contamination is expected.

The advances in NGS for PCa using EUS-TA samples will

eventually improve the early diagnosis and treatment outcomes
of this most lethal disease.
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