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EDITORIAL

Neoadjuvant treatment for resectable pancreatic cancer:
Time for phase Ⅲ testing?
Michele Reni
ale than chemoradiation. Combination chemotherapy
regimens with elevated activity in advanced disease
warrant investigation. Caution would suggest the running of an exploratory phase Ⅱ randomized trial before
embarking on a large phase Ⅲ study.
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Abstract
This paper discusses the rationale for phase Ⅲ testing
of neoadjuvant therapy in patients affected by resectable pancreatic adenocarcinoma. The therapeutic management of patients affected by resectable pancreatic
cancer is particularly troublesome due to the aggressiveness of the disease and to the limited efficacy and
sometimes unfavourable risk-benefit ratio of the available therapeutic tools. Conflicting data on the role of
adjuvant chemoradiation have been reported, while adjuvant single-agent chemotherapy significantly improved
overall survival (OS) when compared to surgery alone.
However, the OS figures for adjuvant chemotherapy remain disappointing. In effect, pancreatic cancer exhibits
a prominent tendency to recur after a brief median time
interval from surgery and extra-pancreatic dissemination represents the predominant pattern of disease
failure. Neoadjuvant treatment has a strong rationale
in this disease but limited information on the efficacy of
this approach is available from single arm trials with low
levels of evidence. Thus, in spite of two decades of investigation there is currently no evidence to support the
routine use of pre-surgical therapy in clinical practice.
To foster knowledge on the optimal management of
this disease, and to produce evidence-based treatment
guidelines, there is no alternative to well designed randomized trials. Systemic chemotherapy is a candidate for
testing because it is supported by a more robust ration-
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INTRODUCTION
Pancreatic cancer represents the fourth most common
cause of cancer death, bears the worst prognosis among
solid tumors and has seen very limited progress over the
last 30 years. Due to intrinsic chemo- and radio-resistance,
surgical resection is considered the only therapy that may
have an impact on the natural history of the disease and
may increase chance for cure. However, 5-year overall survival (OS) rates of less than 20% can be expected even after a curative resection, which is related to a non-negligible
risk of mortality and morbidity. Therefore, the therapeutic
management of patients affected by resectable pancreatic
cancer is particularly troublesome due to the aggressiveness of the disease and to the limited efficacy and,
sometimes, unfavourable risk-benefit ratio of the available
therapeutic tools.
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of treatment before surgical manipulation may be favored
by better tissue oxygenation, facilitating the distribution
of chemotherapy agents into the tumor, and increasing
normal tissue tolerance. Moreover, the administration of
chemotherapy before surgery allows an in vivo assessment
of tumor chemo-sensitivity. Finally, neoadjuvant chemotherapy may also lead to more definitive surgical resections
by reducing the risk of tumoral infiltration of lymph nodes
and of resection margins in the surgical specimen.
On the other hand, the neoadjuvant approach is subject to hypothetical risks such as (1) inaccurate staging
and the consequent overtreatment of very early disease;
(2) erroneous histology; (3) diagnostic inaccuracy due to
difficulties in distinguishing between intra-pancreatic bile
duct adenocarcinoma and pancreatic adenocarcinoma; (4)
increase in operative morbidity and mortality; and (5) the
possibility that the disease might metastasize or become
unresectable during the course of induction therapy. The
first topic appears to be of little relevance in pancreatic
cancer since systemic treatment administration is warranted at virtually any stage of disease, aside from, perhaps, stage Ⅰ, which is exceedingly rare. Similarly, the risk
of yielding an inaccurate pathological diagnosis is limited
as the widespread and systematic use of endoscopic ultrasound and fine needle aspiration considerably reduces the
possibility of errors. As regards surgical complications,
no increase in morbidity or mortality after neoadjuvant
therapy has been reported in prior trials[10-12]. Conversely,
the topic of disease progression during pre-surgical treatment is of considerable concern because, among patients
whose disease was deemed resectable at the time of trial
enrolment, only 45%-74% were actually submitted to
surgical resection after induction chemoradiation[12-16] and
38%-70% after induction chemotherapy followed[10] or
not[11] by chemoradiation. Proponents of neoadjuvant
therapy consider these figures another advantage of this
strategy, claiming that patients who experience disease
progression during induction treatment suffer from an
extremely aggressive tumor, which cannot be cured by extensive surgery. In fact, avoiding the risk of surgical mortality and morbidity in this subset of patients may be appealing. However, this is not necessarily true for patients
who experience only local progression during neoadjuvant
therapy, and in any case, no comparative information from
randomized trials on the impact of the different management strategies is available in order to rule out a detrimental impact of delaying surgery. Furthermore, the proper
aim for pre-surgical therapy should be that of downstaging disease and of improving both disease control and, ultimately, cure rate, rather than improving patient selection
for surgery. Overall, the balance between the theoretical
advantages and disadvantages of neoadjuvant therapy in
pancreatic cancer appears uncertain.

STANDARD TREATMENT IN RESECTABLE
PANCREATIC CANCER
Adjuvant fluorouracil-based chemoradiation followed[1,2]
or not[3] by maintenance systemic chemotherapy with
5-fluorouracil has been tested against surgery alone in a
few phase Ⅲ trials with conflicting results, ranging from
a significant improvement[1] to a detrimental impact on
OS[2]. Accordingly, the use of this strategy is a highly
controversial topic in the management of patients with
resected pancreatic adenocarcinoma.
More recently, randomized trials have suggested that
both adjuvant 5-fluorouracil and gemcitabine may obtain
an improvement in median survival of 2.6-4.5 mo and in
2-year OS of 6%-10% over pancreatic resection alone[2,4],
with no significant difference between the two drugs[5,6].
It is noteworthy that the OS benefit achieved by adjuvant chemotherapy, in addition to being modest, does not
apply to the whole population of patients submitted to
pancreatic resection. In fact, up to 25% of patients have a
complicated course after surgery and are unable to receive
the planned treatment in due time[3,7]. Also, patients with
evidence of persistent local disease or metastatic disease
at the first post-operative radiological assessment are ineligible for prospective trials on adjuvant chemotherapy,
whose results are, consequently, not fully generalizable.

PATTERN OF DISEASE RECURRENCE
AFTER STANDARD TREATMENT
In the subset of patients receiving postoperative treatment, pancreatic cancer exhibits a prominent tendency
to recur locally and to metastasize after a brief median
time interval of about 13 mo from surgery[4]. Early relapse
after curative surgery may be explained by the presence of
micro-metastases or minimal residual disease not detectable at the time of surgery, or by the spread of cancer
cells into the portal vein, lymphatic vessels, and the peritoneal cavity due to surgical manipulation of the tumor. In
spite of adjuvant systemic chemotherapy, extra-pancreatic
dissemination represents the predominant pattern of disease failure, affecting 63%-83% of patients, and occurs
earlier than isolated local failure, which can be observed in
17%-37% of cases[2,4-6,8,9].

RATIONAL FOR NEOADJUVANT THERAPY
In this scenario, the administration of neoadjuvant systemic chemotherapy may offer several theoretical advantages.
Firstly, micro-metastatic disease may be immediately treated, thus avoiding the harmful delay of at least 2 mo which
occurs for patients submitted to upfront surgery. Second,
a larger proportion of patients may receive an active systemic treatment compared with the adjuvant setting. Third,
the treatment itself may be better tolerated, resulting in a
higher rate of treatment compliance and improved doseintensity. Fourth, neoadjuvant chemotherapy potentially
reduces intraoperative tumor spillage. Fifth, the delivery
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PRIOR EXPERIENCE WITH NEOADJUVANT
THERAPY
There have been no large randomised controlled studies
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on the use of neoadjuvant therapy in resectable pancreatic
cancer and the sample size of prospective series has usually been limited. In addition to the abovementioned disappointing resection rates, reported median OS and 2-year OS
in this single arm selected series ranged from 8 to 23 mo
and from 27% to 40%[10-17]. Altogether, these figures do
not appear to represent a remarkable improvement when
compared to those of patients submitted to surgery alone
(median OS 11-17 mo; 2-year OS 15%-31%)[1-3], or to
compare favorably with those of adjuvant therapy (median
OS 14-25 mo; 2-year OS 29%-55%)[1-4,6,7]. It is noteworthy
that prior experiences with adjuvant combination chemotherapy reported more promising results (median OS
27-44 mo; 2-year OS 53%-58%)[9,18,19]. However, inter-trial
comparisons, which already have several limitations, are in
this case subject to an additional bias due to the different
enrolment timing. In fact, the typical population enrolled
in a prospective adjuvant trial is better selected than the
typical population enrolled in a neoadjuvant trial because
it does not include patients with intraoperative or postoperative detection of metastases, patients who die due
to surgical complications or those who experience severe
morbidity and delayed surgical recovery.
Thus, in spite of two decades of investigation of neoadjuvant therapy in resectable pancreatic cancer, there is
currently no evidence to support its routine use in clinical
practice, and even a detrimental effect on outcome cannot
be ruled out.

sensitizing antitumor agents available for pancreatic cancer
are gemcitabine and 5-fluorouracil. Unfortunately, gemcitabine has to be administered at suboptimal doses which
are unlikely to achieve any effect against systemic disease,
due to the overlapping toxicity with radiotherapy and both
drugs yield scarce activity. In fact, gemcitabine and 5-fluorouracil obtained objective response rates around 10% in
advanced disease[20-26]. Any chemotherapy with a low rate
of tumor shrinkage is clearly unable to provide any major
advantage in terms of either micro-metastatic or local
disease control for the majority of patients and may therefore be assumed to have a limited role in the neoadjuvant
setting. More active combination chemotherapy regimens
appear to be more promising candidates for testing but
have feasibility limitations with concomitant irradiation.
Furthermore, the value of radiotherapy in this disease is
controversial and, at the moment, does not represent the
most burning question, while the rational endorsement of
the assessment of the role of combination chemotherapy
as pre-surgical therapy is more convincing. Among several
regimens with conventional or target agents that have been
assessed for use against advanced pancreatic cancer, objective response rates over 20% have rarely been reported,
while gemcitabine-cisplatin and gemcitabine-oxaliplatin
doublets obtained a response rate of 26%[22] and 28%[23],
respectively. Unfortunately, these figures were not reproduced in larger trials where partial plus complete response
rate was in the range of 10% to 13% with gemcitabinecisplatin[24,25] and 9% with gemcitabine-oxaliplatin[26]. Response rates with triplets including gemcitabine, a fluoropyrimidin and either a platinating agent (18%-33%)[27-29]
or docetaxel (29%) [30], FOLFOXIRI (5-fluorouraciloxaliplatin-irinotecan; 26%)[31] and G-FLIP (gemcitabine5-fluorouracil-irinotecan-cisplatin; 26%)[32] regimens have
shown promise in single phase Ⅱ series, but no phase Ⅲ
or confirmatory trials are available. A PEFG (cisplatin,
epirubicin, 5-fluorouracil, gemcitabine) regimen was proven, in a phase Ⅲ trial, to be both clinically and statistically
more effective than single agent gemcitabine as upfront
treatment in advanced pancreatic cancer[33]. It is noteworthy that this combination chemotherapy had manageable
toxic effects and the significant survival improvement was
not achieved at the cost of impaired quality of life[34]. Four
consecutive trials with the PEFG regimen and its variants
reproduced a radiological response rate in the range of
38.5%-51%[33,35-37]. The substitution of infusional 5-fluorouracil by oral capecitabine originated the PEXG regimen
that further confirmed the activity figures[38] and rendered
the schedule more suitable for clinical use. The reliability
of the response rate was also endorsed by the biochemical
response rate. In effect, a major biochemical response (i.e.
CA19.9 reduction at nadir relative to baseline value reduction ≥ 90%) was observed in 30% of patients treated
with quadruplets vs 7% with single agent gemcitabine[39].
The superiority of this four-drug combination over other
regimens was also suggested by a recent survey on treatment trends and outcomes of 650 patients with stage Ⅲ
pancreatic adenocarcinoma[40]. Based on these data and

TRIAL DESIGN TO ASSESS THE ROLE OF
NEOADJUVANT THERAPY
Single arm trials with historical or literature comparison,
and divergent study designs and entry criteria have produced modest therapeutic progress and do not allow a
proper assessment of the role of neoadjuvant therapy in resectable pancreatic cancer. To foster knowledge regarding
the optimal management of this disease and to produce
evidence-based treatment guidelines, there is no alternative to well designed randomized trials. Since timing and
sequencing of treatments appears to be a crucial and as
yet unanswered issue, patients in the ideal trial should be
randomly allocated to receive exactly the same treatment
for the same period of time before and after surgery. Otherwise, the attribution of any potential outcome improvement to treatment type, timing or duration will be irremediably confounded and trial interpretation inconclusive.

CANDIDATES FOR PROSPECTIVE
ASSESSMENT
As mentioned above, pancreatic cancer has an elevated risk
of both local and systemic failure after surgery. In this perspective, local therapy represents a poor chance of considerably improving cure rates while the concomitant administration of radiotherapy and systemic chemotherapy may
simultaneously address both troubles. The main radio-
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considerations, the PEXG regimen appears to be the most
deserving candidate for a prospective assessment in the
neoadjuvant setting.

6

CONCLUSION
The topic of treatment sequencing for patients affected by
resectable pancreatic adenocarcinoma is of paramount importance and warrants further investigation. Time is mature
for the running of a randomized prospective study, which
is the only approach capable of providing evidence-based
answers. To date, on the basis of activity data from trials
on advanced pancreatic cancer, the most robust candidate
for testing is the PEXG regimen. However, the lack of a
large randomized trial confirming survival improvement
over single agent gemcitabine in advanced disease suggests
caution before embarking on a phase Ⅲ study in the neoadjuvant setting. An exploratory phase Ⅱ randomized trial
seems to embody the optimal approach to avoid the risk of
wasting resources and time. Accordingly, a clinical trial involving more than 20 Italian institutions has been designed
as a three-arm calibrated study[41] and is currently underway.
Patients are randomly allocated to receive either an adjuvant treatment with gemcitabine for 6 mo (calibration arm)
or an adjuvant treatment with PEXG for 6 mo or a perioperative treatment (3 mo before and 3 mo after surgery)
with PEXG. After completion of recruitment for the phase
Ⅱ part of the study, an analysis of the results will be performed to decide whether to continue to the subsequent
phase Ⅲ part of the study. It is hoped that this trial will
contribute to an expansion of knowledge on the optimal
therapeutic management of resectable pancreatic cancer.
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