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Abstract

Currently, chemotherapy is an accredited, standard
treatment for unresectable, advanced pancreatic cancer
(PC). However, it has been still showed treatment-
resistance and followed dismal prognosis in many cases.

WJCO | www.wjgnet.com

JRaishideng®

Therefore, some sort of new, additional treatments
are needed for the better therapeutic results for
advanced PC. According to the previous reports, it is
obvious that interventional endoscopic ultrasonography
(EUS) is a well-established, helpful and low-risky
procedure in general. As the additional treatments
of the conventional therapy for advanced PC, many
therapeutic strategies, such as immunotherapies, mole-
cular biological therapies, physiochemical therapies,
radioactive therapies, using siRNA, using autophagy
have been developing in recent years. Moreover, the
efficacy of the other potential therapeutic targets
for PC using EUS-fine needle injection, for example,
intra-tumoral chemotherapeutic agents (paclitaxel,
irinotecan), several ablative energies (radiofrequency
ablation and cryothermal treatment, neodymium-
doped yttrium aluminum garnet laser, high-intensity
focused ultrasound), efc., has already been showed in
animal models. Delivering these promising treatments
reliably inside tumor, interventional EUS may probably
be indispensable existence for the treatment of locally
advanced PC in near future.
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Core tip: Unresectable, advanced pancreatic cancer
(PC) has been still showed treatment-resistance and
followed dismal prognosis in many cases with conven-
tional therapies. Therefore, some sort of new, additional
treatments are needed for the better therapeutic
results for advanced PC. In recent years, interventional
endoscopic ultrasonography (EUS) has been developed,
disseminated and used efficiently all over the world as
indispensable therapeutic strategies for PC. Therapeutic
trials by interventional EUS for advanced PC until now,
and describe the possibilities and expectations of anti-
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tumor therapy for advanced PC by interventional EUS
to the future through this epoch-making deployment
are summarized in this Editorial.
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TEXT

In recent years, interventional endoscopic ultrasono-
graphy (EUS) has been developed, disseminated and
used efficiently all over the world as indispensable
therapeutic strategies for various diseases of digestive
area, such as malignant tumors, drainage, pain relief
and recurrent lesions. Besides, unresectable, advanced
pancreatic cancer (PC) has been still showed treatment-
resistance and followed dismal prognosis in many
cases. Some sort of new, additional treatments are
needed for the better therapeutic results. Because of
the merit which approaches inside the pancreas directly
through stomach or duodenum, interventional EUS
may be a potential target of crucial treatment strategy.
Different strategies of interventional EUS for advanced
PC have been conducted, and will also be carried out in
the future. We hope to summarize the therapeutic trials
by interventional EUS for advanced PC until now, and
describe the possibilities and expectations of anti-tumor
therapy for advanced PC by interventional EUS to the
future through this epoch-making deployment in this
Editorial.

Since EUS techniques allow access to pancreas in
a comparatively minimally invasive fashion, it is a feasi-
ble procedure for the potential of a targeted delivery
of therapeutic agents for PC by fine needle injection
(FNI) through gastric or duodenal wall. Hence, many
therapeutic trials for advanced PC by EUS guided-FNI
(EUS-FNI) with a curative intent have been conducted
so far. EUS-FNI involves direct intra-tumoral delivery of
anti-tumor agents under EUS guidance for local control
of tumor growth in patients with unresectable PC. As
opposed to systemic administration, direct treatment is
able to effect the targeted lesion of cancer without many
normal lesions. Therefore, the EUS-FNI technique offers
theoretic potential to deliver high dose concentration
while minimizing systemic side effects. In addition,
immune-modulating cells such as mixed lymphocyte and
dendritic cells (DCs) can also be injected into PC as a
potential anti-tumor therapy. However these results were
not fulfilled the expected level as well as conventional
treatments for advanced PC.

Chang et af'! RFA conducted a phase I trial in which
8 patients with advanced PC were given intra-tumoral
injections of activated allogenic mixed lymphocyte
culture (cytoimplant) guided by EUS. In this report,
no patient had treatment-related pancreatitis in the
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procedures. However, the trial was suspended and
final results have not been published. Irisawa et a/t”
reported a pilot study about EUS-FNI of immature
DCs into advanced PC. In 7 patients with unresectable
PC who previously failed a chemotherapeutic agent,
gemcitabine. DCs are potent antigen-presenting cells
which have ability to initiate CD4* helper and CD8*
cytotoxic T lymphocytes (CTLs)-mediated anti-tumor
immune responses™. In the report, injected immature
DCs may intake apoptotic/necrotic pancreatic tumor
cells and present tumor-associated antigenic peptides
into MHC class I and II molecules on DCs, resulted
in induction of antigen-specific CTLs. There were 3
partial responses (PR), 2 patients with stable disease
(SD). Median survival was 9.9 mo without complication
associated with EUS-FNI procedure. The results have
not been achieved satisfactory level, however it is
hopeful to publish the final results about the project.
Apart from that, a combination therapy of chemotherapy
(gemcitabine) with immunotherapy (OK-432-stimulated
mature DCs) using EUS-FNI, followed by intravenous
infusion of lymphokine-activated killer cells stimulated
with anti-CD3 monoclonal antibody has reported™.. In
this report, 5 patients with inoperable locally advanced
PC had been treated. No serious treatment-related
adverse events were observed during the study period.
One patient had PR and 2 had long-SD more than 6 mo
in this regimen. Demonstrating in many more number
of patients with locally advanced PC will be desired.

In locally tumors, induction of tumor necrosis factor-
alpha (TNF-a), which is a pro-inflammatory cytokine can
induce tumor necrosis and shrinkage. A phase I clinical
trial using TNFerade via EUS-FNI in combination with
radiation for patients with advanced PC therapy has been
reported™. TNFerade is a replication-deficient adenovirus
vector carrying the human TNF-a gene regulated by
a radiation-inducible promoter (Egr-1). Intra-tumoral
TNFerade with radiation has been shown to be safe in a
phase I clinical trial of 30 patients with PC*®. In addition,
a phase I /1I trial was conducted for 50 patients with
advanced PC, using TNFerade in combination with
chemoradiation therapy. In the study, TNFerade was
delivered by EUS guidance for 27 patients without
severe procedure-related complications'. Over a 5-wk
treatment period, 1 patient had complete response, 3
had PR, and 12 patients had SD. The results showed a
trend toward improved overall survival, however, it was
not statistically significant. Moreover, the strategy is only
suitable for patients with locally advanced PC. Although
the dlinical results suggest that TNF-o. may be a useful
candidate for locally advanced PC therapy, clinical
benefits remain unknown. Subsequently, ONYX-015,
an oncolytic attenuated adenovirus that preferentially
replicates in malignant cells, leading to cell death had
been introduced into PC"). Hecht et a/® completed
a phase I /II trial of EUS FNI-guided intra-tumoral
delivery of ONYX-015 combined with gemcitabine in
21 patients with advanced PC. Four patients developed
comparatively severe complications, such as sepsis
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and duodenal perforations which were attributed to the
EUS procedures, in spite of no convincing efficacy of
ONYX-015 was found. The median survival was 7.5 mo
that has no significant difference with the conventional
therapies.

Otherwise, EUS injectable anti-tumor agents, there
are EUS-guided coagurative therapies. Radiofrequency
ablation (RFA) therapy guided by EUS for advanced
PC has not been actually clinical trial, because of the
poorly accessible PC, in spite of the feasibility and effec-
tiveness was confirmed in a porcine model™. Indeed,
RFA provides localized tissue ablation within 1 cm zone
from the FNI needle catheter. Another ablative tech-
nique is photodynamic therapy (PDT), which is more
selective than RFA. The safety and efficacy of PDT
guided by EUS for advanced PC was also demonstrated
in a porcine model™”, EUS-guided low-dose PDT may
be safe and feasible for advanced PC, without no
significant procedure-related complications. Moreover,
brachytherapy using iodine-125 or palladium-103 has
been successfully placed directly into tumors for the
treatment of patients with PC. Pilot studies by Sun et
af'"! in 15 patients and by Jin et at**! in 25 patients with
unresectable PC showed the safety and feasibilty of EUS-
guided brachytherapy. However, it may be needed to
solve the mechanical difficulties of inserting solid seeds
for contributing and disseminating worldwide.

Conceivable causes of the limited therapeutic
effects by EUS-FNI for advanced PC are wide varieties.
Primarily, advanced PC has extremely aggressive nature
originally and increases momentarily. As the other
conventional treatments, it is uneasy to overwhelm the
progression of advanced PC. Secondly, many factors,
such as genetic alterations, cellular dynamics and
influences of intracellular or microenvironmental stress
are intricately entangled in the development of PC. In
existing state, it has never demonstrated the clinical
effect by one kind of drug or tool alone for advanced PC.
Thirdly, advanced PC has a feature of stubborn object
because of the high density of fibrosis due to intense
parenchymal inflammation. So that, it is incapable
of piercing into PC without difficulty and penetrating
injected solution adequately inside tumor in many
cases. Lastly, even if the efficacy of injected solution
is crucial, it is briefly uncontrollable the metastasis,
invasion and angiogenesis of the PC, because EUS-FNI
is only regional treatment. It may probably be needed
to combine with some other systematic treatments for
advanced PC in actual clinical application.

Currently, chemotherapy is an accredited, standard
treatment for unresectable, advanced PC. According to
the previous reports, it is obvious that interventional
EUS is a well-established, helpful and low-risky
procedure in general. The problems of interventional
EUS as the decisive treatments for advanced PC that
we must overcome are not the endoscopic procedures
but how the therapeutic agents are delivered accurately
and what are inserted directly inside the tumor. As
the additional treatments of the conventional therapy
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for advanced PC, many therapeutic strategies, such
as immunotherapies, molecular biological therapies,
physiochemical therapies, radioactive therapies,
using siRNA, using autophagy have been developing
in recent years. Moreover, the efficacy of the other
potential therapeutic targets for PC using EUS-FNI,
for example, intra-tumoral chemotherapeutic agents
(paclitaxel, irinotecan), several ablative energies
(RFA and cryothermal treatment, neodymium-doped
yttrium aluminum garnet laser, high-intensity focused
ultrasound), etc., has already been showed in animal
models™"”,

In conclusion, delivering these promising treatments
reliably inside tumor, interventional EUS may probably
be indispensable existence for the treatment of locally
advanced PC in near future.
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