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News and Views

Endoscopic Ultrasound-Guided Antitumor Therapy for Advanced

Pancreatic Cancer

Pancreatic cancer is a tumor with an unfavorable
prognosis with surgical resection being the only effective
therapy that prolongs the survival. The response to
systemic chemotherapy is suboptimal, and this limited
response to systemic chemotherapy is partly due to poor
tissue penetration of drugs consequent to intense tumor
desmoplasia.l'! Moreover, localized chemotherapy is
always preferred over systemic chemotherapy as it limits
the systemic toxicity of drugs along with increasing
its local concentration. Endoscopic ultrasound-guided
fine-needle injection (EUS-FNI) of chemotherapeutic
drugs is an appealing method of delivering localized
chemotherapy. Anatomic location of the pancreas just
behind the stomach makes it easily accessible by EUS,
and suboptimal response to systemic chemotherapy makes
pancreatic cancer an ideal disease to be treated with
EUS-guided injection therapy. It is hypothesized that as
the chemotherapeutic agent is injected in the interstitial
space of the tumor, its concentrations are much greater
than that developed after systemic injection, thereby
probably overriding the chemotherapeutic protective
mechanisms developed by the cancer cells.l'! Despite
this exciting postulated mechanism, the experience with
EUS-FNI of chemotherapeutic drugs in pancreatic cancer
is not so encouraging.>* Therefore, various alternative
approaches such as development and testing of drugs
that are related to cancer tissue microenvironments
such as hyaluronidase, gamma-secretase inhibitor,
sonic hedgehog inhibitor, antibodies against CD40, and
connective tissue growth factor are being considered as
treatment approaches.®

Carbohydrate sulfotransferase 15 (CHST15) and its
specific product chondroitin sulfate-E have been shown
to be associated with poor prognosis in many cancers
including pancreatic cancers.”® Suppression of CHST15
by siRNA has been shown to inhibit tumor growth in
mice.”® Thus, CHST15 is a novel therapeutic target
that regulates the tumor microenvironment in pancreatic
cancer. STNMO1 is a synthetic double-stranded RNA
oligonucleotide that selectively inhibits the expression
of CHSTI1511 and is a novel therapeutic agent for
pancreatic cancer. In this news and views, we discuss an
interesting study that evaluated the safety and efficacy
of EUS-guided FNI of STNMOl in patients with
unresectable pancreatic cancer.’®

Six patients with histological confirmed pancreatic
adenocarcinoma by EUS-guided fine-needle
aspiration (EUS-FNA), the Eastern Cooperative

Oncology Group performance status of 0 or 1,
age >20 years, and the diagnosis as ‘“progressive
disease” after previous chemotherapy based on the
Response Evaluation Criteria in Solid Tumors (RECIST)
guidelines were studied in this single-center,
nonrandomized, open study of STNMO1 (Stelic Institute
and Co., Inc., Tokyo, Japan). A 16-ml STNMO1 was
administered into the tumor under EUS guidance
using a conventional 22-gauge needle (Expect, Boston
Scientific, Japan) at 16 different sites in the tumor
(1 ml at each site).

The patients were discharged from the hospital 24 h after
EUS-FNI and were followed up 2 and 4 weeks later.
If patients tolerated the initial injection, further doses
of STNMOI were given after 4 weeks of observation.
Treatment was repeated every month until disease
progression, as defined by the RECIST guidelines, was
not observed. EUS-FNA was also performed along
with repeated EUS-FNI with the tumor samples stained
with hematoxylin and eosin as well as immunostained
for CHST15. Five immunostained images from each
sample were captured at x200, and the intensity of
immunostaining was analyzed using ImageJ 1.501 with
an average intensity of each image being used for the
final analyses.

The median number of injections given was
3 (range: 2-8) with the drug STNMOI being well
tolerated in all patients, and no adverse effects were
noted. The mean plasma concentration of STNMOI
at 2 h after injection was below the detection limit of
0.5 ng/mL in all the studied patients. Following initial
EUS-FNI, the median tumor size decreased from
31 to 29 mm with tumor necrosis being observed in
four patients (66.6%). The mean serum-soluble CD44
variant 6 (sCD44v6) levels also significantly decreased
from 98.1 to 83.2 ng/mL, with improvement in pain in
majority of patients. However, median serum CA19-9
level did not change significantly. The median survival
was 5.8 months (range: 2.0-18.0 months). There
was 50% decrease of CHSTI15 expression following
EUS-guided FNI. The authors concluded that EUS-FNI
of oligonucleotide STNMO1 in pancreatic cancer is safe
and feasible and CHST15 reduction could predict tumor
progression and survival.

COMMENTARY

Despite advances in medicine, the prognosis of
pancreatic cancer remains dismal, and all the newer
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chemotherapeutic agents have failed to either
significantly improve survival or the resectability rates.
EUS-FNI is a new and promising treatment modality
for pancreatic cancer. Hypothetically, increasing the
intratumoral chemotherapy levels could lead to increase
in the local effects of chemotherapy, augment the
radiation effect as well as limit the adverse effects.
Previously, EUS-FNI has been used for intratumoral
injection of T-lymphocytes (cytoimplant) in eight
patients with a median survival of 13.2 months.”!
However, subsequent Phase II/III trial of cytoimplant
was prematurely terminated as response rates and
survival were greater for patients randomized to
gemcitabine as well as some studies reporting severe
drug-related sepsis.I'”! EUS-guided FNI of ONYX-015,
a gene-deleted replication-selective adenovirus that
preferentially kills malignant cells, has been reported
with modest response.l'” A pilot study of EUS-FNI of
dendritic cells reported no major adverse effects with a
median survival of 9.9 months.!"!!

EUS-FNI of TNFerade, a replication-deficient adenoviral
vector containing the human TNF-a gene that expresses
tumor necrosis factor-ot under the control of the Egr-1
promoter, which is inducible by chemotherapy and
radiation, has also been reported with encouraging
results.”) More recently, EUS-FNI with gemcitabine
reported encouraging results with a median survival
of 10.4 months (2.7-68) and four (20%) patients with
Stage III unresectable disease being downstaged and
subsequently successfully undergoing RO resection.!

The current study demonstrated that STNMO1 suppressed
the CHST15 expression in cancer cells and thus possibly
reversing invasion and improving survival. CD44 is
a marker for pancreatic cancer stem cells (CSCs) and
correlates with poor survival, and following EUS-FNI,
the mean serum-sCD44v6 levels significantly decreased
from 98.1 to 83.2 ng/mL, thereby suggesting therapeutic
response. Despite the limitations of small sample size
as well as single-center study, this study is a significant
advancement in the treatment of pancreatic cancer, and
further studies with higher dose of STNMO1 as well
as larger sample size randomized studies are needed
to confirm these initial encouraging results. Although
encouraging, the present study also has the same
limitations as of previous studies on EUS-FNI, namely,
small size and lack of control arm. Therefore, further

studies with large sample size as well as control arm
are needed to establish the best EUS-FNI agent, its
dose, and long-term therapeutic effect and also study the
long-term adverse effects.
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