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First of all, we thank Chuong et al. (1) for their positive 
comments and their critical appraisal of our PREOPANC 
trial (2). We fully agree that we are in the middle of a 
paradigm shift from surgery as only potentially curative 
option via surgery followed by adjuvant therapy towards 
neoadjuvant therapy, if possible followed by surgery. This 
is a shift towards a truly multidisciplinary management. 
Perhaps the United States are ahead in this shift, since the 
neoadjuvant approach is strongly advocated, at least for 
borderline resectable pancreatic cancer (BRPC), while this 
is not yet the case in Europe (3,4). 

The potential advantage of neoadjuvant treatment 
over immediate surgery followed by adjuvant therapy 
has long been obscure because of selection differences. 
Studies of neoadjuvant treatment typically include 
patients immediately after being diagnosed with resectable 
pancreatic cancer (RPC) or BRPC. A proportion of these 
patients fails before or during neoadjuvant treatment, at 
exploratory surgery, or in the first months after surgery 
because of the aggressiveness of the disease. Postoperative 
adjuvant treatment studies typically include patients who 
have had a successful resection and are fit enough to 
undergo the adjuvant treatment within 3 months thereafter. 
This excludes the relatively large group of patients failing 
before or at exploratory surgery or shortly thereafter. 
Due to this different selection, neoadjuvant studies report 
median survival rates between 12 and 23 months (5), 

whereas adjuvant studies typically report median survival 
rates of 25 up to 54 months (6). To overcome these selection 
differences we performed a systematic review of studies 
reporting the upfront surgery and/or the neoadjuvant 
approach by intention-to-treat and this indeed suggested 
that a neoadjuvant approach was better (7). 

We agree with Chuong et al. about the challenges of the 
upfront surgery approach for RPC and BRPC and also agree 
with the potential advantages of the neoadjuvant approach: 
improving radical resection rate and other pathological 
outcomes of resections, potential (early) treatment of 
micrometastatic disease, and preventing patients with 
biologically aggressive tumours from undergoing futile 
surgery. In addition, compliance with chemoradiotherapy 
is better in the neoadjuvant setting. We also agree that 
the above mentioned consensus/ guidelines, and reviews 
are insufficient to prove the concept and that randomized 
evidence is warranted. Apart from our own PREOPANC 
trial, 5 other randomized trials have been performed so far. 
Two of these were prematurely closed for lack of accrual. 
One study was closed early because the interim analysis 
turned out positive, and one was published as a conference 
abstract only (2,8-12). A recent meta-analysis of these six 
trials confirms an overall survival benefit of the neoadjuvant 
approach, not only overall but also in the subsets of patients 
with RPC and BRPC separately (13). 

This meta-analysis may be considered “proof of 
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principal” evidence for the neoadjuvant approach. However, 
as Chuong et al. already pointed out, the treatment 
schedules used in the various studies are heterogeneous 
and fairly old-fashioned. All schedules were gemcitabine 
based, two trials used chemotherapy only and four used 
chemoradiotherapy. When the PREOPANC trial protocol 
was written, most chemoradiotherapy schedules consisted 
of a full dose of radiation (about 50 Gy) combined with a 
low dose chemotherapy (5-fluorouracil or gemcitabine). 
At the same time, some European studies showed inferior 
results of chemoradiotherapy compared to (full dose) 
chemotherapy alone. Therefore, in the PREOPANC trial 
we deliberately chose a schedule that had a full dose of 
gemcitabine and an adapted dose of radiation, that was 
already established in a phase 1 study, escalating the dose of 
radiotherapy, and showed promising results in a subsequent 
phase 2 study (14,15).

Indeed,  more contemporary schedules  of  both 
chemotherapy and radiotherapy should be applied 
and may further improve the results of neoadjuvant 
treatment. FOLFIRINOX is a good candidate, likely 
more effective than gemcitabine alone, currently 
used in our PREOPANC-2 trial and compared to the 
chemoradiotherapy of PREOPANC. Another frequently 
used chemotherapeutic option is gemcitabine-nab-
paclitaxel. We do believe that radiation should play a role 
by improving the local tumour situation before explorative 
surgery. Stereotactic Body Radiation Therapy (SBRT) with 
daily online image guidance improves the precision and 
accuracy of treatment delivery and is a promising technique 
combining extremely high doses of radiation with little 
toxicity and a high local disease control (16). With SBRT, 
five fractions of 8 Gy can be applied within 2 weeks and 
it can be combined with FOLFIRINOX. To allow for an 
optimal locoregional effect this hould be scheduled early 
during the neo adjuvant treatment. Indeed, in various 
reviews and epidemiological studies SBRT coupled to multi 
agent chemotherapy is suggested to be superior, even in 
terms of overall survival, to conventionally fractionated 
radiation therapy and chemotherapy alone (17,18). 
Remarkably, this even seems the case in primary resectable 
pancreatic cancer (19).

To conclude, we do agree that the paradigm is shifting 
towards a neoadjuvant approach for RPC and BRPC, 
and that our PREOPANC trial, together with five other 
randomized trials amounts increasing evidence for that. 
Further research should include more contemporary 

forms of chemotherapy such as FOLFIRINOX or 
gemcitabine-nab-paclitaxel, probably combined with 
stereotactic radiation therapy. Currently, we are including 
patients in the PREOPANC-2 trial that compares totally 
neoadjuvant FOLFIRINOX (eight courses) with the 
neoadjuvant schedule of the PREOPANC trial. If, indeed, 
FOLFIRINOX appears to be superior, the addition of 
SBRT, added early in the neo adjuvant treatment should 
next be investigated. 
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