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Efficacy and Safety of Neoadjuvant Chemoradiation Therapy
Administered for 5 Versus 2 Weeks for Resectable and
Borderline Resectable Pancreatic Cancer
Hironobu Suto, MD,* Keiichi Okano, MD, PhD, FACS,* Minoru Oshima, MD, PhD,*

Yasuhisa Ando, MD, PhD,* Hiroyulki Matsukawa, MD,* Shigeo Takahashi, MD, PhD,f

Toru Shibata, MD, PhD, | Hideki Kamada, MD, PhD,} Hideki Kobara, MD, PhD, } Akihito Tsuji, MD, PhD,§
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Objectives: Indications of preoperative treatment for resectable (R-) or
borderline resectable (BR-) pancreatic ductal adenocarcinoma (PDAC)
are unclear, and the protocol remains to be standardized.

Methods: Included 65 patients with R- and BR-PDAC with venous in-
volvement (V-) received neoadjuvant chemoradiotherapy with S-1 and
50 Gy of radiation as the 5-week regimen, The outcomes of this group were
compared with those of 52 patients who underwent S-1 and 30 Gy of radi-
ation as the 2-week regimen, previously collected as our prospective phase
11 study.

Results: Compared with the 2-week regimen, there were no significant
differences in the rate of protocol completion, adverse events, mortality
and morbidity, or RO resection in the 5-week regimen. In subgroup analy-
ses of R-PDAC, there were no significant differences in overall survival
and recurrence-free survival between the groups. In contrast, the S-week
regimen had significantly better overall survival and recurrence-free
survival than the 2-week regimen for BRV-PDAC, Similar results were
observed after propensity score matching analysis.

Conclusions: The 5-week regimen of neoadjuvant chemoradiotherapy
has good clinical efficacy and safety for R- and BRV-PDAC. The 5-week
regimen could achieve better outcomes than the 2-week regimen for
BRV-PDAC. In contrast, both regimens achieved similar outcomes
for R-PDAC.

Key Words: neoadjuvant therapy, pancreatic cancer, chemotherapy,
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P ancreatic adenocarcinoma (PDAC) is associated with poor
prognosis and a low resection rate. Both local and systemic re-
currences are cormumen even after curative resection, and long-term
survival remains limited, Patients undergoing curative resection
alone survive a median of 18 to 20 months, and the 5-year survival
rate is 10%.'"* This evidence highlights that resection alone is
an inadequate therapy for pancreatic cancer, and multimodality
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treatment is required to improve long-term survival. Although post-
operative adjuvant chemotherapy has become the standard treatment
for resected PDAC based on findings from the results of the Charité
Onkologie-001 and the Japan Adjuvant Study Group of Pancreatic
Cancer (JASPAC) 01 studies," the optimal neoadjuvant treatment
protocol and its impact on patient prognosis remain unclear?

According to the National Comprehensive Cancer Network
(NCCN) 2020 guidelines,’ the value of neoadjuvant treatment for
resectable- (R-) PDAC remains unclear. Nevertheless, the guide-
lines advise to consider neoadjuvant treatment in patients with
high-risk characteristics, including imaging consistent with ad-
vanced metastatic disease, significantly elevated carbohydrate anti-
gen 19-9 (CA 19-9) levels, large primary tumors or regional lymph
nodes, excessive weight loss, and notable pain. Preferably, such pa-
tients should be treated in a clinical trial setting, Recent reports have
demonstrated that necadjuvant treatment decreases the rate of re-
currence and improves the prognosis of patients with R-PDAC.%?
Concurrently, neoadjuvant treatment is recommended for border-
line resectable (BR-) PDAC, with therapeutic options including
multiagent chemotherapy such as a combination of leucovorin,
5-fluorouracil (FU), oxaliplatin, and irinotecan (FOLFIRINOX)
or gemcitabine with nab-paclitaxel, either with or without subse-
quent chemoradiotherapy. The JASPAC-05 study,'® which was a
multicenter, single-arm, phase II trial of necadjuvant chemoradio-
therapy (NACRT) with S-1 and radiation (50.4 Gy in 28 fractions),
reported that the rates of pathological complete resection (R0O),
2-year overall survival (OS), and median OS at 63%, 58%, and
30.8 menths, respectively, in patients with BR-PDAC.

Most previous studies on neoadjuvant treatment for R- and
BR-PDAC have focused on the evaluation of therapeutic effects
of each regimen. However, few studies have focused on regimen-
dependent differences in the efficacy and safety of neoadjuvant
treatiment. We have previously completed a phase IT clinical trial
of NACRT with 30 Gy of radiation therapy administered as a
2-week regimen in patients with R- and BR-PDAC, and reported
the efficacy, safety, and tolerability of this regimen.® Subsequently,
we extended the duration of NACRT to 5 weeks with 50 Gy of ra-
diation therapy (5-week regimen) and conducted a new clinical trial
for R and BR with venous involvernent (BRV-) PDAC. The present
study aimed to compare the outcomes of 5- and 2-week regi-
mens to examine the efficacy and safety of NACRT for R- and
BRV.PDAC patients.

MATERIALS AND METHODS

Study Design and Subject

This was 2 single-center, prospective, phase II trial of patients
diagnosed with R- or BRV-PDAC (University Hospital Medical In-
formation Network Clinical Trials Registry number 000035232).
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The study was approved by the institutional review board of Ka-
gawa University (H26-16). Informed consent was obtained from
all patients according to the institutional protocol of our hospital
before study initiation. A total of 65 consecutive patients with his-
tologically confirmed PDAC, classified as R- or BRV-PDAC ac-
cording to the NCCN guidelines,” who met the eligibility criteria
underwent a 5-week regimen of NACRT. The eligibility criteria
included patients with R- and BRV-PDAC (based on the NCCN
guidelines),” performance status 0 to 1, age 20 to 85 years, ade-
quate bone marrow reserve, and organ fimction (defined by hemo-
globin levels 29 g/dL, absolute neutrophil count of 22 x 10°/L,
platelet count 2100 x 10%/L, total bilirubin levels of 26 mg/dL, se-
rum transaminase 23 times the upper normal limit, and creatinine
clearance rate of 260 mL/min). The exclusion criteria were a his-
tory of chemotherapy within 6 months; prior radiation in the ab-
dominal field; myocardial infarction within the last 3 months; a
history of unstable angina pectoris, interstitial pneumonia, fibroid
lung, or severe emphysema; concurrent active malignancy; uncon-
trolled infection; and pregnancy or lactation.

The regimen consisted of 50 Gy of radiation therapy pius S-1
for a period of 5 weeks between June 2016 and December 2019 in
our hospital, with intention to curative resection, The primary end
point was the RO rate, The secondary end points included the
safety of NACRT, patholegical response to NACRT, and OS and
recurrence-free survival (RFS) estimates.

Treatment Protocol

The chemoradiation schedule consisted of external-beam radio-
therapy (50 Gy in 25 fractions) with concurrent S-1 given 5 d/wk for
5 weeks and subsequent 4 weeks rest before pancreatectomy. S-1 is
an oral fluorepyrimidine consisting of tegafur, a prodrug of fluoro-
uracil, and 2 biochemical modulators. It is characterized by the inhi-
bition of dihydropyrimidine dehydrogenase activity by gimeracil, the
maintenance of 2 high concentration of fluorouracil, and the suppres-
sion of fluorouracil's phosphorylation in the gastrointestinal tract by
oteracil potassium, which reduces gastrointestinal toxicity. S-1 has
reportedly shown a higher response rate and noninferiority in terms
of OS than gemcitabine for patients with advanced pancreatic can-
cer.'! Radiotherapy consisted of 50 Gy, with a daily dose of 2 Gy
delivered with 26-MV x-rays.

Responses to NACRT

All adverse events experienced during the study were re-
corded and graded according to the National Cancer Instituie
Common Terminology Criteria for Adverse Events version 4.0.
Physical examination, toxicity assessment, and blood examination
with respect to complete blood cell count and senun chemistry
profile were performed at least once weekly during the treatment
period. Radiological responses in patients who underwent neoad-
juvant chemoradiation were evaluated via computed tomography
(CT) scanning according to the Response Evaluation Criteria in
Solid Tumors (RECIST). The RECIST evaluation was performed
by at least 2 experienced radiologists. The pathological response
to NACRT was evaluated considering the residual tumor load ac-
cording to the classification reported by Evans et al.'2™™* This
grading scheme consists of a 4-tiered system for assessing the per-
centage of viable cells remaining in the lesion, with the lowest
grade (grade I) representing little or no response (<10%) and the
highest grade (grade IV) representing the greatest response (o vi-
able tumor cells or acellular pools of mucin); grades IT and ITI rep-
resent a spectrum of tumor cell destruction from 10% to 90%
(10 < IIA = 50%, 50 < IIB < 90%) and 290% of tumor cells
destroyed, respectively. The findings were histologically examined
by at least 2 experienced pathologists.
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Surgery

All surgeries in this study (pancreaticoduodenectomy [PD],
distal pancreatectomy [DP], and total pancreatectomy [TP]) were
performed via an open approach. Pancreaticoduodenectomy or
TP was performed according to the Whipple procedure, and the
reconstruction after PD was performed with pancreaticojejunos-
tomy. The pancreatic remnant after DP was managed with a sta-
pler. The surgical margin was defined as either the stump of the
pancreas or the bile duct, or the dissected plane around the pan-
creas.! If viable cancer cells were detected microscopically at
the tip of any of these sites, the surgical margin was determined
as positive,

Postoperative Adjuvant Chemotherapy
and Follow-Up

Adjuvant chemotherapy was initiated within 2 months postop-
eratively in all patients eligible for this freatment. Patients received
S-1, as recommended.” 8-1 was administered every 6 weeks for up
to 4 cycles (6 months). Follow-up examinations were performed ev-
ery 3 months for 2 to 3 years and every 6 months thereafter until the
disease progression. Enhanced CT scanning was performed every
6 months. The examination date moved forward and added mag-
netic resonance imaging or fluorodeoxyglucose positron emission
tomography (FDG-PET) scanning was added, as required.

Comparative Study

To exarnine the differences in the efficacy and safety profiles
of the NACRT regimens, patients with R- and BRV-PDAC who
underwent the 2-week regimen of NACRT in our previous pro-
spective phase II study (September 2009 and May 2016; Univer-
sity Hospital Medical Information Network Clinical Trials Regis-
try number 000026438)° were included as a comparison group in
the present study. The chemoradiation schedule consisted ofhypo-
fractionated external-beam radiotherapy (30 Gy in 10 fractions)
with concurrent 8-1 given 5 d/wk for 2 weeks and a subsequent
2-week rest before pancreatectomy,

Except for the duration and total dose of each NACRT, the
comparison groups were similar with respect to the eligibility criteria
that applied, relevant adverse events observed during the treatment
period, surgical procedure, attending surgical team, and postopera-
tive follow-up protocol. Although gemcitabine was administered
to 2 of 38 (5%) patients who received postoperative adjuvant che-
motherapy in the 2-week regimen group, the remaining 36 (95%)
patients received S-1, as also given in the S-week regimen group.
Gemcitabine was administered every 4 weeks for up to 6 cycles
(6 months), as recommended.*

Statistical Analysis

Survival was estimated by generating Kaplan-Meier sut-
vival curves and was compared between the groups using the
log-rank test. Safety and efficacy analyses were conducted using
the intention-to-treat {ITT) population, defined as all study patients
who received either the S-week regimen or the 2-week regimen.
Categorical data were presented as frequencies with percentages.
To evaluate baseline differences between the 2 different regimen
groups, the Mann-Whitney U test was used for continuous vari-
ables, and the Fisher exact test or %2 test was used for categorical
variables, Overall survival was defined as the interval from initial
treatment to death from any cause or to the last follow-up, For pa-
tients who underwent resection, RFS was defined as the time from
the initial treatment to the time of first recurrence (local, distant, or
both) or death, whichever occurred first. “Recurrence™ was de-
fined by definitive evidence of recutrence, that is, a mass and/or
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biopsy-based confirmation. P values <0.05 were considered sig-
nificant. We also performed 1:1 case matching using a propensity
score {ncorporating 6 factors: age, sex, body mass index, primary
turmor location, resectability, completion of NACRT, and resection
rate, Nearest-neighbor matching without replacement, with a cali-
per set at 0.02 of a standard deviation of the logit of the propensity
score. All statistical analyses were performed using SPSS Statistics
25.0 for Windows software program (SPSS, Inc, Armonk, NY).

P
0.293
1.000
0.907
0482
0.643
0.748
0.398

24 (52)
22 (48)
224 (21.2-23 8, 14.0-27.7)
35 (76)
11 (24)
32 (70)
14 (30)
40 (87)
44 (96)

RESULTS

The 5-week regimen group included 51 (78%) patients with
R-PDAC and 14 (22%) with BRV-PDAC. The patient characteris-
tics are shown in Table 1. The total treatment completion rate for
protocol treatment was 89% (58 of 65). Seven patients failed to
complete the 5-week regimen of NACRT protocol because of
cholangitis (n = 4), neutropenia (n = 2), and multiple liver metas-
tases found on CT (n = 1). There were no significant differences
with respect to age, sex, body mass index, primary tumor location,
resectability, or NACRT completion between the 5-week regimen
and 2-week regimen groups. However, the resection rate in the
S5-week regimen group was significantly lower than that in the
2-week regimen group (85% vs 96%, P = 0.041) because of a
high rate (15%) of liver metastases in the S-week regimen group.
To correct selection biases and confounding factors, propensity
score matching was performed at a 1:1 ratio. Afier matching, 46 pa-
tients were included in each group. Table 1 summarizes the baseline
characteristics before and after propensity score matching.

The treatment responses to NACRT are shown in Table 2.
The median complete blood cell counts, including white blood
cells, neutrophils, lymphocytes, and serurn albumin levels, in the
S5-week regimen group were similar to those in the 2-week regimen
group. Meanwhile, the CA 19-9 levels and the median maximum
standardized uptake values (SUVmax) in FDG-PET scan after the
S5-week regimen of NACRT were significantly lower than those
after the 2-week regimen (P = 0.002 and P < 0.001, respectively).
In addition, both RECIST parameters and pathological response
(resected cases) measured according to the Evans classification
were significantly different between the 2 groups (P = 0.003 and
P = 0.023, respectively). Adverse events (grade 3 or 4) during the
5-week regimen occurred in 13 (20%) patients, at a rate similar to
that observed in the 2-week regimen, In the analysis after pro-
pensity score matching, the results about treatment responses to
NACRT were almost the same as before the matching (Supplemen-
tal Table 1, http:/links.lww.com/MPA/A932).

The perioperative variables and pathelogical outcomes of the
55 resected cases in the S-week regimen group and of the 50
resected cases in the 2-week regimen group are shown in Table 3.
There were no significant differences in perioperative variables with
respect to surgical procedure, operation time, intraoperative blood
loss volume and transfusion rate, frequency of portal vein resection,
mortality (within 90 days) and morbidity rates (Zgrade 3b), clinically
relevant pancreatic fistula rate, or TNM stages. Meanwhile, R0 resec-
tion was achieved in 53 of 55 (96%) in the 5-week regimen group,
which was a rate similar to that observed in the 2-week regimen
group. The induction and completion rates of postoperative adjuvant
chemotherapy were also similar for both groups. In the analysis after
propensity score matching, the results of perioperative variables and
pathological outcomes were almost the same as before the analy-
sis (Supplemental Table 2, htip://links,lww.com/MPA/A932),

In the overall analysis of patients in the S-week regimen
group, the median OS was 43.0 months and the 3-year survival
rate was 59.2%. There was no significant difference in OS com-
pared with the 2-week regimen group (P = 0.795; Fig. 1A). In
resected cases (after excluding 2 mortality cases), there were no

73 (67-79, 54-83)

2-wk Regimen (n = 46)

46)

After Propensity Score Matching
73 (66-74, 58-84)

24 (52)
22 (48)
227 (19.5-24.3, 15.2-28.6)
32 (70)
14 (30)
34 (74)
12 (26)
41 (89)
42 (91)

5-wk Regimen (n

P
0327
0.528
0.963
0.092
0.073
0.656

041

52)

71 (67-77, 44-83)

29 (56)
23 (44)
224 (21.0-23.7, 14.0-27.7)
41 (79)
1121
33 (63)
19 (37)
45 (87)
50 (96)

2-wk Regimen (n

65)

73 (70-77, 58-34)

Before Propensity Score Matching

40 (62)
25 (38)
42 (65)
23 (35)
51 (78)
14 (22)
58 (89)
55 (85)

5-wk Regimen (n

22.4 (19.8-24.0, 15.2-28.6)

BMI indicates body mass index; IQR, interguartile range.

*According to the NCCN guideline 2021.°

Head or neck

Body or tail
Resectability*, n (%)

Female
BMI, median (IQR, range), kg/m>

Primary tumor location, n (%)

BRV
Completion of NACRT protocol, n (%)

Resection rate, n (%0)

Male

TABLE 1. Comparison of Baseline Characteristics Between the 5-Week Regimen and 2-Week Regimen of NACRT Groups Before and After Propensity Score Matching

Age, median (JOR, range), y

Parameter
Sex, n (%)
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TABLE 2. Comparison of Response to NACRT Between the 5- and 2-Week Regimen

Parameter

5-wk Regimen (n = 65)

2-wk Regimen (n = 52) P

White blood cell count, median (IQR, range), /uL

Pre-NACRT 5290 (4330-6190, 2680-11,560) 4980 (4575-5650, 3370~12,900) 0.510
Post-NACRT 3810 (30804870, 1690-8650) 3940 (3285-4835, 1920-6910) 0.651

Neuttophil count, median (IQR, range), /uL
Pre-NACRT 3076 (26354134, 1528-7768) 2877 (25763638, 1614-10,578) 0.698
Post-NACRT 2627 (18563439, 1029-5625) 2649 (20533390, 989-6046) 0.318

Lympheocyte count, median (IQR, range), /UL
Pre-NACRT 1399 (11121628, 398-3167) 1466 (1110~-1736, 668-2750) 0.720
Post-NACRT 770 (480-908, 266-2370) 745 (556955, 275-2510) 0.677

Albumin, median (IQR, range), g/dL
Pre-NACRT 3.7 (3.54.1,2.24.7) 3.7(3.34.1,24-4.6) 0.623
Post-NACRT 3.9(3.543,1.84.9 3.8(3.34.0,2.6-4.7 0.106

CA 19-9 [evel, median (IQR, range), U/mL
<37 at diagnosis, n (%) 11 (17 17 (33) 0.047
Pre-NACRT* 340 (141-813, 42-70,555) 116 (154-1257, 56-18,159) 0.367
Post-NACRT* 76 (37243, 4-52,480) 213 (80728, 10-8100) 0.002

SUVmax level in FDG-PET, median (IQR, range)
<3 at diagnosis, n (%) 9 (14) 5(10) 0.484
Pre-NACRT' 7.90 (4.69-10.32, 3.07-30.49) 7.36 (5.69-10.66, 3.25-45.71) 0.617
Post-NACRT? 3.10 (2.27-5.01, 0-9.44) 5.86 (3.96-8.34, 0-47.57) <0.001

RECIST?, n (%) : 0.003
Partial response 13 (20) 3(6)

Stable disease 43 (66) 48 (92)
Progressive disease 9 (14) 1)

Evans classification (105 resected cases), n (%) 0.025
I 1(2) 8(16)

IIa 29 (53) 27 (54)
Iib 18 (33) 14 (28)
il 59 00
v 24 1(2)

Adverse events® during NACRT, Zgrade 3, 1 (%) 13 (20) 7(13) 0.351
Anorexia 5(8) 3(6) 0.682
Neutropenia 3(5) 1(2) 0.426
Leukopenia 2(5) 1(2) 0.695
Hyponatremia 2(3) 24) 0.820
Nausea 1(2) 24 0433
Anemia 1(2) 0(0) 0.369
Thrombopenia 1(2) 0(0) 0.369
Diarrhea 1(2) 0o 0.369

*Excluding 14 patients with no accumulation of SUVmax level (<3} in FDG-PET at diagnosis.
Excluding 28 patients with normal CA 19-9 level (<37 U/mL) at diagnosis.

*According to RECIST.

According to the National Cancer Institute Commeon Terminology Criteria for Adverse Events (CTCAE vetsion 4.0).

IQR indicates interquartile range,

significant differences in either OS or RFS estimates between the
groups (P =0.297 and P = 0.059, respectively; Figs. 1B, C). Like-
wise, no significant differences were found in OS of ITT, OS of
resected cases, or RFS between the 2 groups in the analysis after
propensity score matching (P = 0.925, P = 0,586, and P = 0.400,
respectively; Figs. 1D-F).

In a subgroup analysis of R-PDAC patients, there was no sig-
nificant difference in OS between the 5-week regimen (n = 51)
and the 2-week regimen (n = 33) groups (P = 0.148; Fig. 2A).
Similarly, there were no significant differences in either OS or

272 | www.pancreasiournal.com

RFS estimates among resected cases with R-PDAC between the
groups (P = 0.400 and P = 0.609, respectively; Figs. 2B, C). In
contrast, in a subgroup of patients with BRV-PDAC, patients in
the 5-week regimen group (n = 14) had significantly better OS
than did those in the 2-week regimen group (n = 19; P = 0.030;
Fig. 3A). Moreover, patients who underwent resection in the 5-
week regimen group had significantly better OS and RFS esti-
mates than did those in the 2-week regimen group also in resected
cases (P =0.005 and P=0.011, respectively; Figs. 3B, C). Similar
results were observed after propensity score matching. In a

© 2022 Wolters Kluwer Health, Inc. All rights reserved,
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TABLE 3. Comparison of Perioperative and Pathological Outcomes Between the 5- and 2-Week Regimen of NACRT Groups

(Resected Cases)

Parameter 5-wk Regimen (n = 55) 2-wk Regimen (n = 50) P
Surgical procedure, n (%) 0332

PD 32(58) 36 (72)

DP 16 29) 10 (20)

Total pancreatectomy 7(13) 4(8)
Operation time, median (IQR, range), min 484 (359-525, 225-733) 484 (416569, 231-816) 0.142
Blood loss, median (IQR, range), mL 958 (6261744, 53-5060) 1444 (759-2171, 118-9268) 0.080
Transfuston, n (%) 20 (36) 16 (32) 0.638
Portal vein resection, n (%) 19 (35) 26 (52) 0.071
Mortality, within 90 d, n (%) 1@ 1(2) 0.946
Morbidity*, 2grade 3b, n (%) 6(11) 4 (8) 0.612
Pancreatic fistula’, grade B or C, n (%) 9(19) 6 (13) 0.450
TNM stage 0.380

0 2@ 1(2)

IA 19 (35) 10 (20)

IB 10(18) 13 (26)

A 35 3(6)

B 20 (36) 18 (36)

I 1(2) 3(6)

v 0{0) 2(4)
Resection status, n {%) 0.615

RO 53 (96) 49 (98)

RI 2 (4) 1(2)
Induction rate of adjuvant chemotherapy, n (%) 46 (84) 38 (76) 0.329
Completion of adjuvant chemotherapy, 26 mo, n (%) 30(55) 26 (52) 0.794

*Clavien-Dindo classification'® 2grade IIb.

TAccording to the International Study Group of Pancreatic Surgery classification'” and excluding to 11 patients who received TR
*According to the Union for International Cancer Control TNM classification, eighth edition.'®

IQR indicates interquartile range,

subgroup analysis of R-PDAC, no significant differences were
found in OS of ITT, OS of resected cases, or RFS between the
2 groups (P = 0.092, P = 0,228, and P = 0,525, respectively;
Figs. 2D-F). Meanwhile, in a subgroup of patients with BRV-
PDAC, patients in the 5-week regimen group had significantly
better OS of ITT, OS of resected cases, and RFS than did those in
the 2-week regimen group (P = 0.014, 2 = 0,007, and P = 0.005,
respectively; Figs. 3D-F).

DISCUSSICN

In this single-arm, prospective, phase IT trial of necadjuvant
S-1 with concurrent 50-Gy radiotherapy in patients with R- and
BRV-PDAC, the RO rate, which was the primary end point of this
study, was 96%. The median OS was 43.0 months. The present
study protocol was well tolerated, with a completion rate of 89%
and an adverse event rate of 20%. In addition, the subsequent pan-
creatic resection rate of 85% was satisfactory. Collectively, these
results demonstrate the considerable efficacy and feasibility of this
multimodality treatment that incorporates necadjuvant S-1
with radiation for a period of 5 weeks and radical resection
for R- and BRV-PDAC.

No difference in morbidity or mortality rates has been
previously reported in studies comparing between neocadju-
vant treatment and upfront surgery.'*2! In addition, some re-
ports also revealed'®2%?2? that NACRT was associated with a
lower risk of pancreatic fistula, which might be related to the

© 2022 Wolters Kluwer Health, Inc. All rights reserved.

development of pancreatic fibrosis. In the present study, there
was no significant difference in operation time, blood loss vol-
ume, transfusion rate, or morbidity and mortality rates between
2 NACRT regimens. The clinically relevant pancreatic fistula rate
was also comparable between the groups and was <20% (19% and
13%) in both groups.

Whether neoadjuvant treatment may impair the induction
rate of postoperative adjuvant chemotherapy remains an important
question. Data from the Netherlands Cancer Registry™ have dem-
onstrated that the induction rate of postoperative adjuvant chemo-
therapy after pancreateduodenectomy was only 54% because of
toxicity and patient age, among others. Furthermore, according
to the results from the American College of Surgeons National
Surgical Quality Irnprovement Program and the National Cancer
Database, 2047 patients from 149 hospitals underwent pancreatic
resection for PDAC, of which 23.2% had at least 1 serious compli-
cation, with the overall postoperative adjuvant chemotherapy receipt
being 57.7%. This study concluded that postoperative corplica-
tiong were associated with the induction of adjuvant chemother-
apy.2* In Japanese populations, postoperative adjuvant chemother-
apy with S-1 significantly extended OS of patients with resected
PDAC compared with gemcitabine, as reported in the JASPACO1
study.” Based on this evidence, adjuvant chemotherapy with S-1
has become the standard of care for curatively resected PDAC in
Japan. In this study, presumably because of relatively lower toxicity
risk associated with S-1, the induction rate of postoperative adjuvant
chemotherapy in the S-week regimen group was 84%, similar to that
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observed in the 2-week regimen group (76%). These rates were
higher than those reported previously. Neither of these treatment
regimens affected patient safety, including the induction and com-
pletion rates of postoperative adjuvant chemotherapy.

Several studies have demonstrated the feasibility and safety
of neoadjuvant treatment for patients with R-PDAC.59-13-25-38
Systematic reviews and meta-analyses of patients with localized
PDAC have also suggested the survival benefit of neoadjuvant treat-
ment in patients with R-PDAC.3>*! The result of phase II-T Preop-
02/JSAP-05 trial was a large collaboration study of 57 centers in
which 364 patients with R-PDAC were randomly allocated to either
negadjuvant chemotherapy or upfront surgery. The results, presented
at the 2019 American Society of Clinical Oncology congress, showed
superior survival after neoadjuvant treatment, with a median OS
of 37 versus 27 months (hazard ratio, 0.72; 95% confidence inter-
val, 0.55-0.94; P =0.015).*2 Thus, we considered the enrollment
of R-PDAC patients in our trials to be well justified.

In 2016, the MID Anderson Cancer Center reported™ that hy-
pofractionated chemoradiotherapy (30 Gy in 10 fractions) was as-
sociated with margin-negative resection rates, treatment effects,
and OS rates similar to those associated with standard fractionated
chemoradiotherapy (50.4 Gy in 28 fractions) in patients with R-
and BR-PDAC patients. However, in the Center's retrospective
study, patient baseline characteristics differed between the groups.
The present single~center study compared the results from 2 pro-
spective phase II trials with different NACRT regimens (30 Gy in
10 fractions vs 50 Gy in 25 fractions, both with concurrent S-1)
for R- and BRV-PDAC patients. Despite similar patient characteris-
tics in both study groups, there were no significant differences in
margin-negative resection rates, OS estimates in ITT analysis, or
OS or RFS estimates of resected cases in the whole sample or R~
PDAC subgroup analysis. These findings are consistent with those

© 2022 Wolters Kluwer Health, Inc, All rights reserved.

of the MD Anderson Cancer Center group. Overall, these findings
suggest that the 2-week regimen of hypofractionated chemoradio-
therapy with S-1 might be sufficient as an NACRT for R-PDAC.

In sharp contrast, the patients with BRV-PDAC who received
the 5-week regimen of NACRT had significantly better OS in ITT
analysis, and OS and RFS estimates among resected cases than
did those who received the 2-week regimen in the present study.
Several multicenter studies'®***> have previously revealed the
efficacy of neoadjuvant treatment for BR-PDAC. Neoadjuvant
treatment is recommended for BR-FDAC by the NCCN 2020
guidelines,® although a standard treatment regimen for BR-
PDAC remains to be established. In the JASPAC-05 study,'® pa-
tients received S-1 orally at 40 mg/m? twice daily on the day of ir-
radiation, and 50.4 Gy was delivered in 28 fractions over a 5.5-
week period. In the present study, the SUVmax in FDG-PET scan
and CA 19-9 levels after the 5-week regimen were significantly
lower than those after the 2-week regimen. In addition, RECIST
parameters and pathological response in the 5-week regimen
group were better than those observed in the 2-week regimen
group. A few previous studies demonstrated*®4” that outstanding
local response to neoadjuvant therapy resulted in prolonged sur-
vival in PDAC. Moreover, Yamamoto et al*® concluded that pre-
operative SUVmax of FDG-PET scans of >6 was a significant
predictor of early recurrence and poor survival afler surgery.
These results suggest that the 2-week regimen of NACRT might
be insufficient for BRV-PDAC.

In the present study, the resection rate of the 5-week regimen
group was 85%, which was comparable to that of some previous re-
ports. However, it was significantly lower than that of the 2-week
regimen group (85% vs 96%, P =0.041). Although the shorter pro-
tocol involved in the 2-week regimen might have contributed to a
higher resection rate, a notable point was that 10 patients in the
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S5-week regimen group were excluded from the indication for
surgery because of liver metastases. It is likely that this nega-
tively influenced OS estimates in the 5-week regimen group
and countervailed the stronger antitumor effect of this regimen
in analyses of the entire sample and R-PDAC subgroup. Some
previous reports revealed®>° that radiotherapy promoted distant
metastasis by inducing cancer cell migration. Although there
have been no reports showing any association between NACRT
for PDAC and distant metastases, there might be effects from the
2-week regimen of 30 Gy to the S5-week regimen of 50 Gy.

The present study has some limitations. This study was nota
randomized controlled trial, but a prospective phase II study and a
comparative study with another phase II study, both of which were
conducted at a single institution. The sample size was small, and a
historical backdrop existed. Because the present study was small,
it may preclude definitive conclusions about the examined pro-
tocols. However, this is the first study to examine the differ-
ences in efficacy, safety, and feasibility of different NACRT
regimens of different duration in analysis stratified by PDAC
resectability. Studies with larger sample sizes are required to
validate the present findings.

In conclusion, this prospective analysis demonstrated that the
5-week regimen of NACRT with S-1 showed outstanding clinical
efficacy and safety for patients diagnosed with R- and BRV-
PDAC. The S-week regimen of NACRT could be more effective
than the 2-week regitmen against BRV-PDAC. In contrast, these
2 regimens had similar effects on R-PDAC.
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