
	 Pancreatic Ductal Adenocarcinoma (PDAC) accounts for the 
third leading cause of cancer death in the United States and portends 
a poor prognosis, with over five-year survival rates of about ten 
percent [1]. The disease has been widely studied in recent years and 
several portenders of poorer survival outcomes have been identified, 
including surgical margin status [2]. PDAC is a challenging disease 
to manage surgically and positive margin rates may be as high as 
25% in surgically resectable patients. These rates are even higher in 
patients deemed borderline resectable based on preoperative imaging 
[3,4]. Given the high positive margin rate and associated poorer 
overall survival outcomes of patients with borderline resectable 
PDAC, Neoadjuvant Therapy (NAT), consisting of preoperative 
chemotherapy with or without radiation, is now the standard of care 
[5,6]. Despite high positive margin rates in resectable PDAC patients, 
however, there are no current recommendations for the use of NAT 
and practice is widely variable.

	 To address this clinical problem, authors Greco, Langan, et al 
performed a study comparing margin positivity rates in PDAC patients 
who did and did not receive NAT, published Surgery Open Science 
in December 2020 [7]. The National Cancer Database (NCDB), 
extracting data from 2004-2014, was chosen due to its ability to study 
surgical margins as well as long term survival outcomes. Clinical T1  
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and T2 tumors (T1: <2cm, limited to the pancreas; T2: >2cm, limited 
to the pancreas) of the head of the pancreas were selected as inclusion 
criteria as a surrogate for patients with favorable/resectable tumors. 
The primary outcome included surgical margin status (negative 
versus positive margin), and secondary outcomes included Overall 
Survival (OS) and 30- and 90-day mortality. Of 8,472 patients 
with available data, 758 (9%) received NAT. Regarding adjuvant 
therapy, 32% of patients received chemotherapy alone, 28% received 
chemotherapy and radiation, 31% received no adjuvant therapy, and 
0.7% received radiation alone. In this retrospective cohort analysis, 
the group receiving NAT was younger, male-predominant, had less 
comorbidities, was more likely to be treated at an Academic center 
and have private insurance. Additionally, the NAT group was more 
likely to have clinically node positive disease.

	 The overall margin positivity rate of all patients was 21.3%, 
however this rate was significantly lower in patients who received 
NAT compared to those who did not (15.5% vs. 21.8%, p<0.001). 
Further, patients who received both neoadjuvant chemotherapy and 
radiation had significantly lower margin positivity rates as compared 
to those who received neoadjuvant chemotherapy alone (13.4% vs. 
18.6%, p<0.001). On multivariable analysis, NAT was found to be an 
independent predictor of positive margin status, in addition to lower 
Charlson-Deyo comorbidity score (0-1), treatment at an academic 
facility, clinical node negative status, and smaller tumor size. NAT 
was also associated with lower rates of pathologically positive lymph 
nodes (6% vs. 13.6%, p<0.0001). Further, patients who received 
NAT had fewer mean positive lymph nodes than patients who did not 
receive NAT (1.44 vs. 2.30, p<0.0001).

	 The study identified a significant association between surgical 
margin status and median OS: median OS was 14.9 months in patients 
with positive margins vs. 23.9 months in those with negative margins 
(HR 1.702, p<0.0001). Additionally, there was a survival advantage 
found for those patients who received either NAT or adjuvant therapy 
compared to patients who received surgery alone (NAT=24.7 months, 
HR 0.712; adjuvant therapy=23.8 months, HR 0.706; surgery alone 
15.2 months, p<0.0001). However, there was no difference identified 
in OS between patients who received NAT as compared to adjuvant 
therapy. Multivariable analysis identified negative surgical margin 
status, NAT, younger age, Caucasian race, lower Charlson-Deyo 
comorbidity score (0-1), treatment at an academic facility, treatment in 
the Northeastern United States, clinical and pathologic node negative 
status, and smaller tumor size and grade as independent predictors 
of improved OS. Despite a difference in OS, this difference was not 
seen on analysis of early mortality (30-day: 8.5% vs. 8.1%, p=0.07; 
90-day: 8.4% vs. 10.8%, p=0.8).

	 Given these compelling data, the authors suggest that NAT should 
be considered not only for borderline resectable PDAC but also for 
“select high-risk” patients with resectable PDAC of the pancreatic 
head. These patients include those with larger tumor size, higher 
CA 19-9 levels, or those with large regional lymph nodes. A recent  
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randomized controlled trial, PREOPANC, examined NAT consisting 
of gemcitabine-based chemoradiotherapy [8]. This study demonstrated 
that NAT patients had significantly lower positive margin status (29% 
vs. 60%, p<0.001) and improved disease-free survival (HR 0.73, 
p=0.032). Though there were no differences in median OS between 
groups, patients who received both NAT and adjuvant therapy did 
experience an OS benefit (35.2 vs 19.8 months, p=0.029). Further, the 
data suggested improved compliance with preoperative therapy: 89% 
of patients who completed their NAT regimen compared to 58% of 
patients completing adjuvant therapy.

Despite the reported benefits of NAT, several potential disadvantages 
of NAT must also be addressed. First, NAT delays time from diagnosis 
to surgery. This delay may be exacerbated if treatment complications 
are encountered. NAT also often necessitates procedures which are 
not needed by patients who undergo upfront surgery, including tumor 
biopsy and biliary stenting. Further, upwards of 30% of patients 
who initiate NAT may not undergo planned surgical resections due 
to complications or progression of disease [9,10]. Additionally, 
NAT regimens are not currently standardized. Given, however, 
that FOLFIRINOX is currently being utilized more frequently than 
gemcitabine-based regimens, an ongoing randomized controlled trial, 
PREOPANC-2, is currently investigating the role of FOLFIRINOX-
based NAT in PDAC.

	 In summary, this retrospective cohort study utilizing data from 
the NCDB demonstrates that NAT is associated with lower positive 
surgical margin rates, fewer pathologically positive lymph nodes, and 
improved median OS for patients with clinical T1 or T2 PDAC of 
the pancreatic head. There are numerous other retrospective studies 
with concordant results and there are currently ongoing clinical trials 
randomizing patients to either upfront surgery followed by systemic 
therapy or neoadjuvant therapy followed by surgery and adjuvant 
therapy. 
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