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EDITORIAL

Pancreatic cancer — lessons from the past decade

Pancreatic ductal adenocarcinoma (PDAC) is an on-going
challenge in oncology, both for the physicians, and even
more for the patients. In PDAC, we are confronted with
a cancer that, although not very frequent, is perceived
as unavoidably lethal, with a 5-year survival rate of 5%,
ranking presently fourth in cancer-associated mortality,
largely due to its rapid spread in the asymptomatic phase
of the disease."! Undoubtedly, this frightening lethality of
PDAC has at the same time paved the path for massive
clinical and basic science efforts to tailor more effective
therapy regimens or to atleast improve the quality of life of
PDAC patients. However, until date, the attained progress,
when compared with the considerable amount of efforts,
remains minute.

This marginality of success is best reflected in a comparison
of overall cancer incidence, PDAC incidence, and the
proportion of deaths to the diagnosed PDAC cases in
the last decade. In the past 10 years, the overall cancer
incidence in, e.g;, the USA has increased by 21%, whereas
the PDAC incidence has risen by 44%.!" In a compatison
of a number of deaths due to PDAC to its incidence, in
2012, this proportion equaled 85.1% and holds at 85.3%
in 2014.1 Hence, the incidence of PDAC rises at a higher
rate than the overall cancer incidence, whereas its lethality
remains constant and very high.

Nonetheless, the proportion of PDAC-associated lethality
to PDAC incidence in 2006 was 96%, thus 10% greater
than in 2014." Even though this difference may be due to
the improved reporting of PDAC cases to cancer registers
in the US, it encourages us to believe that the continuing
efforts to improve the prognosis of PDAC may be yielding
their fruits.

The central problem, that is, our inability to diagnose PDAC
is an early phase, has not yet been overcome. No single
month goes by without at least one publication on potential
novel biomarkers of PDAC. The more we understand the
biology of PDAC, its interactions with the host, and the
changes in the metabolic behavior of PDAC, the more
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molecular alterations are detected to happen in eatly phases
of tumorigenesis. However, the proportion of markers
that eventually find access into the clinical routine remains
also very low, largely due to the insufficient sensitivity or
specificity, that is, their low accuracy for diagnosing early
PDAC. In the era of molecular, personalized medicine,
the sole serum marker that we can use for monitoring the
disease course and for estimating the prognosis remains
CA19-9, which, however, does also not aid in the early
diagnosis of PDAC.” Therefore, from the perspective of
serum biomarkers, there is a persistent need for specific
markers of early disease that can be used for screening
purposes.

The other option for early diagnosis, that is, sensitive,
specific and high resolution imaging modalities, may be
a valuable, though costly, alternative. Indeed, current
cost-effectiveness and cost-benefit calculations do not
demonstrate sufficient benefit for routine computed
tomography (CT) and magnetic resonance (MR)-based
screening. Hence, we need a modality without too high
costs and with sufficient accuracy for the early PDAC
lesions. In this direction, a promising technical development
was fluorescence-endoscopy of pancreatic intraepithelial
neoplasia in experimental murine PDAC.P! It is imaginable
that, once validated in the human setting, such an
endoscopic screening may enter the routine clinical practice
for detecting PDAC precursor lesions.

One issue that has not found sufficient resonance in the
context of PDAC screening is the association between
PDAC and the occurrence of diabetes mellitus. This
link has been addressed in studies from the US where
the researchers investigated the frequency of diabetes
mellitus specifically in early PDAC. Based on their
observations, they postulated that patients with PDAC
can be identified eatly by new-onset diabetes mellitus as
the latter is a harbinger of PDAC development, increased
rates of perioperative complications and worse long-term
prognosis. As screening for diabetes mellitus is not costly
per se, the option of exposing patients with new-onset
diabetes diagnosed during routine diabetes screening
to subsequent imaging for PDAC may be an acceptable
strategy of PDAC screening,

The single most important factor for the prognosis of
patients with resectable PDAC remains the resection
status, that is, the possibility of achieving a microscopically
complete resection of the tumor with tumor-free margins
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(RO status). Looking at the developments of the past decade
in the management of PDAC, one can quickly recognize that
all efforts, including those of the surgeon, an oncologist,
and the pathologist, are toward holding this premise. Our
surgical strategy has become more “aggressive,” since we
learned that we do not need to refrain from performing
venous resections and multivisceral resections to achieve
RO status. Indeed, when performed by experienced hands
within large-volume centers, venous and multivisceral RO
resections have been convincingly shown to be associated
with a comparable overall survival as RO resections in which
no vein or neighboring organ infiltration was observed.!*”)
In the case of arterial infiltration, we recognized that the
peri-and post-operative mortality inflicted on the patients
due to the arterial resection impairs the overall survival,
thus rendering arterial resections, although technically
feasible, mostly ineffective in the management of PDAC.
Similarly, although extended lymphadenectomy has been
initially favored by studies with selected patient’s cohorts
from the Far Hast, large-scale prospective randomized
multicenter trials have demonstrated no benefit for
extended lymphadenectomy when compared to standard
lymphadenectomy in achieving improved survival or higher
RO rates.l’! However, we also learned thatincreasing age per
se, in the absence of significant co-morbidity, should not be
a contraindication to the surgery of RO-resectable PDAC."
Therefore, in the past years, high quality prospective studies
delivered considerable evidence on our “boundaries” in
managing PDAC, on how far we can, may and should go
when trying to achieve the RO status.

The major contribution of the oncology toward achieving
the RO status might be neoadjuvant therapy in PDAC.
Subsequent to the success of 5-fluorouracil, oxaliplatin,
irinotecan, and leucovorin-based neoadjuvant therapy in
enabling RO-resectable PDAC in the initially “borderline”-
resectable PDAC,™ increasing number of clinical trials
have been initiated to attain and to detect the best possible
preoperative shrinkage of the tumor volume in borderline-
resectable PDAC.P! 'The problem remains that PDAC has
low response rates to all neoadjuvant treatment regimens
and therefore presently, neoadjuvant downstaging is more
serving to select better treatment-responsive cases than
real downstaging of the local disease. Owing to these
studies, we know that such neoadjuvant therapy regimens
are linked to a comparable overall survival rate after
resection as primarily resected PDAC cases. Importantly,
the close imaging-based monitoring of these cases once
again confirmed that what we see on imaging for PDAC,
e.g., on CT or magnetic resonance imaging scans, may
not reflect the true extent of the disease. Indeed, lack
of a measurable shrinkage of the primary tumor volume
has been shown to be still associated with resectable
disease as the initially tumor-invaded tissue areas are

progressively replaced by desmoplastic scar tissue during
neoadjuvant therapy. Intensified efforts to perform a
greater number of randomized clinical studies are needed
to make progress.

A recent important step toward enhanced comparability
of neoadjuvant therapy outcomes in PDAC has been
the introduction of definitions of borderline-resectable
PDAC."! However, there are still some discrepancies in
the criteria of the two most commonly applied definitions,
which is why the interpretation of the outcomes of trials
of the coming years may turn problematic."’! At this
stage in which we sensed the major advantage associated
with neoadjuvantly treatable PDAC, efforts to unify these
definitions in an internationally accepted single definition
are urgently needed.

Though, similar efforts are yet necessary to standardize
the histopathological assessment of PDAC specimens.
In the absence of a standardized processing of the
resected tumor and of a standard reporting scheme of
the resection status, the outcomes of different studies and
surgical centers are not going to be comparable. In the
UK, where a standardized analysis of PDAC specimens
was already introduced years ago, major discrepancies
have been reported to exist among pathologists in the
reporting of the R-status, e.g., which resection plane they
take into account for assessing the R-status and how many
millimeters between the tumor cells and the resection
margin they consider to define R-status.I"! Another
aspect of this problem is that in the USA, the definition
and allocation of R1 status considerably varies from the
Europe-wide R-status classification.'” In the absence of
unified reporting and assessment systems for the PDAC
tumor specimens, it is no wonder that retrospective analyses
of PDAC specimens reveal higher than previously reported
R1 cases. On the other hand, there are also visible efforts
toward standardizing tumor specimen processing and
reporting, but these efforts have not yet been sufficiently
transmitted and promoted to international expert audiences
in other continents.

What holds considerable promise in improving the
prognosis of PDAC are preclinical studies in which
previously unknown, very peculiar aspects of tumor-host
interactions are elucidated. That the outcome of such
studies can be rapidly translatable into the clinical practice
is exemplified by the currently increased administration of
nab-paclitaxel in advanced PDAC. Subsequent to reports
on increased concentrations of albumin receptors in
PDAC stroma, researchers first administered albumin-
bound paclitaxel in preclinical studies with considerable
success in murine PDAC.I" Out of the observations
made by these studies, nab-paclitaxel as an albumin-bound
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chemotherapeutic has soon been tested in advanced
PDAC and is currently accepted as a superior alternative
to gemcitabine alone in the palliative setting.!"!

Two very promising areas of preclinical research deserve
attention for foreseeing future clinical efforts to improve
the prognosis of PDAC. Following the 2009 study on the
improved chemotherapeutic drug delivery after depletion
of the stroma in murine PDAC via a Hedgehog signaling
inhibitor, a similar compound was tested in the clinical
setting, and the trial had to be stopped due to the increased
lethality of the group of patients who received the stroma-
depleting agent.” The reasons for this disappointment
associated with stroma depletion in PDAC were recently
reported by two concomitant studies in which stroma
depletion in PDAC was shown to be associated with the
occurrence of more anaplastic and invasive tumors.!'*!
Hence, stroma is currently perceived not only as a barrier
to drug delivery, but rather as a defense mechanism of the
tumor microenvironment to limit tumor spread. However,
further studies underlined that in contrast with whole
stroma depletion, depletion of selected components of
the tumor stroma like hyaluronic acid or collagen may
have contrasting effects on tumor growth. Indeed, owing
to the preclinical success of a pegylated hyaluronic acid
degrading enzyme (peg-hyaluronidase) in murine PDAC,
a current clinical trial reported improved preliminary
outcome of patents who took this enzyme in addition
to chemotherapy." On the other hand, a recent study
that investigated the metabolomic-molecular profile of
recurrent or chemotherapy-resistant PDAC cells found that
these surviving cancer cells are very much dependent on
oxidative phosphorylation and not that much on glycolysis
as their ancestor cancer cell clones.!"”! Accordingly,
administration of inhibitors of oxidative phosphorylation
in these preclinical models entailed a dramatic improvement
in the prognosis of murine PDAC.I"" Therefore, we may
well await the results of clinical trials using selective
stroma-targeting agents and inhibitors of oxidative
phosphorylation in the coming years.

The multitude of both clinical and preclinical advances in
the management of PDAC especially in the past 5-years
suggests on the one hand that we are dealing with a complex
cancer, driven by multiple tumor-intrinsic and extrinsic
factors, which, in this extent, are rarely encountered in other
malignancies. On the other hand, though, these very recent
advances also give enough reason to believe that there
may be much more than just minute improvement in the
prognosis of PDAC in the very near future. However, based
on the lessons from the past decade, we recognized that
this improvement will be possible if surgeons, oncologists,
pathologists and basic scientists perceive themselves in
close and well-communicating partners in tackling PDAC.
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