
Abstract. Background/Aim: Neoadjuvant chemotherapy
without radiation (NAC) shows favorable outcomes for locally
advanced rectal cancer (LARC), however, the optimal regimen
has not been determined yet. This study aimed to compare the
efficacy and safety of oxaliplatin, irinotecan, folinic acid, and
5-fluorouracil (mFOLFOXIRI) with capecitabine/S-1 and
oxaliplatin (XELOX/SOX) in rectal cancer patients. Patients
and Methods: We retrospectively examined patients with
LARC who received mFOLFOXIRI or XELOX/SOX as NAC.
Results: Between January 2015 and July 2019, 49 patients
received mFOLFOXIRI and 37 patients received XELOX/SOX.
The pathological response rates (over two-thirds affected
tumor area) were 36.7% and 40.5% in the mFOLFOXIRI and
XELOX/SOX groups, respectively. Grade 3/4 neutropenia was
experienced by 45.0% of the patients in the mFOLFOXIRI
group and 8.0% in the XEOX/SOX group. Conclusion:
Although pathological responses were comparable between
two groups, mFOLFOXIRI tended to be more toxic compared
to XELOX/SOX as NAC for LARC.

Colorectal cancer is currently the third most commonly
diagnosed cancer (1). In one-third of the patients the cancer
is located in the rectum (1). The standard treatment for

locally advanced rectal cancer (LARC, T3-4 Nany, M0) is
neoadjuvant fluoropyrimidine-based chemotherapy with
radiation, followed by total mesorectal excision surgery plus
adjuvant chemotherapy (2-4). Although chemotherapy with
radiation reduces the risk of local recurrence (5), it does not
improve disease-free or overall survival (6). Moreover,
chemotherapy with radiation often causes complications such
as sexual, urinary, or bowel dysfunctions (7). Therefore,
strategies of neoadjuvant chemotherapy without radiation
have been an attempt not only to control distant
micrometastases but also to reduce radiation toxicity. 

Recently, several studies about neoadjuvant chemotherapy
without radiation showed promising results. A pilot study
with folinic acid, 5-fluorouracil (5-FU), and oxaliplatin (L-
OHP) (mFOLFOX6) plus bevacizumab for LARC showed
that the 4-year disease-free survival was 84% (8).
Furthermore, the phase III FOWARC study, which compared
in patients with LARC neoadjuvant FOLFOX with or
without radiation, has provided similar rates of local
recurrence (7.0% and 8.3%, respectively) and 3-year disease-
free survival (77.2% and 73.5%, respectively) in the two
study groups, although the radiation group had a higher rate
of anastomotic fistula (18.1% vs. 7.9%) (9, 10). Despite this,
there is still room for improvement so as to determine the
best regimen for neoadjuvant chemotherapy. 

Capecitabine and L-OHP (XELOX) or S-1 and L-OHP
(SOX) have been standard treatments for metastatic
colorectal cancer worldwide, not inferior to FOLFOX, and
do not require the placement of a central venous port (11,
12). Moreover, in the IDEA and ACHIEVE studies, XELOX
resulted in superior efficacies compared to FOLFOX in
adjuvant settings (13, 14).

The triplet regimen: folinic acid, 5-FU, L-OHP, and
irinotecan (FOLFOXIRI) has shown a higher response rate
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compared to a doublet regimen in metastatic colorectal cancer
(15) and was anticipated to achieve conversion surgery for
patients who have been diagnosed as unresectable at baseline.
However, the incidence of grade 3 or 4 leukopenia was high
with the original FOLFOXIRI dosage. Despite comparable
efficacy, the modified (m)FOLFOXIRI regimen was less
toxic than the original one (16, 17). 

Taking all the above into account, we retrospectively
investigated the efficacy and safety of mFOLFOXIRI and
XELOX/SOX as neoadjuvant therapies for LARC. 

Patients and Methods

Patients. We retrospectively reviewed the medical records of
patients who had been diagnosed with LARC and received
mFOLFOXIRI or XELOX/SOX as a neoadjuvant treatment
followed by laparoscopic surgery between February 2015 and July
2019 at Osaka Medical College Hospital, Osaka, Japan. We
selected patients who met the following criteria: i) age 20 years
or older, ii) histologically confirmed rectal adenocarcinoma, iii)
location in the middle (Ra), lower (Rb) rectum or the proctodeum
(P), iv) cT2N+, cT3-4 Nany and M0, v) no prior chemotherapy or
radiotherapy; vi) Eastern Cooperative Oncology Group
performance status 0 or 1, and vii) adequate renal (serum creatine
clearance <50 ml/min), liver (aspartate and alanine
aminotransferases ≤3× the upper limit of the normal range),
hematologic (hemoglobin ≥9.0 g/dl), and bone marrow (neutrophil
count>1,500 cells/mm3 and platelet count >100,000 cells/mm3)
functions. Patients with metastatic disease, colon cancer, and
presence of other cancers were excluded. 

This study was performed in agreement with the ethical
principles described in the Declaration of Helsinki. The institutional
review board of Osaka Medical College Hospital approved this
study protocol (No. 2915). Written informed consent was obtained
from all participants. 

Baseline assessments included: i) clinical examination, ii) total
colonoscopy, iii) chest and abdominopelvic computed tomography,
and iv) pelvic magnetic resonance imaging. A positive lymph node
was defined as ≥5 mm in short diameter or irregular shape on
imaging. All patients were staged using the 8th edition of the Union
for International Cancer Control classification.

Neoadjuvant chemotherapy. mFOLFOXIRI (L-OHP 85 mg/m2,
irinotecan 150 mg/m2, folinic acid 200 mg/m2 on day 1, followed
by 5-FU 2400 mg/m2 over 46-hour continuous infusion) was
administered every 2 weeks for 4 to 6 cycles depending on the
patient’s tolerance or the doctor’s decision. XELOX (capecitabine
2000 mg/m2 for 14 days and L-OHP 130 mg/m2 on day 1) or SOX
(S-1 80 mg/m2 for 14 days and L-OHP 130 mg/m2 on day 1) was
administered every 3 weeks for 4 cycles. 

Surgery and adjuvant chemotherapy. The laparoscopic surgery
with total mesorectal excision was performed 3-6 weeks after
neoadjuvant chemotherapy. If the lateral pelvic lymph node was
positive, lateral pelvic dissection was added. The neoadjuvant and
adjuvant chemotherapies were planned for a total time of 6
months. The fluoropyrimidine-based regimen was administered as
adjuvant chemotherapy.

Study assessments. The histological tumor response grade of the
neoadjuvant chemotherapy was determined according to the Japanese
Society for Cancer of the Colon and Rectum (JSCCR): i) grade 0,
no regression; ii) grade 1a, minimal effect (necrosis less than one-
third of the lesion); iii) grade 1b, mild effect (necrosis less than two-
thirds but at least one-third of the lesion); iv) grade 2, moderate
effect (necrosis more than two-thirds of the lesion); and v) grade 3,
no tumor cells (pathologic complete response, pCR) (18).

In our study, pathological response was defined as grade 2 or
better. Downstaging was defined as an improvement of the
pathological T or N factors compared to the clinical T or N factors
at baseline. Relative dose intensity was calculated as the actual
divided by the planned dose intensity. We also assessed recurrence-
free survival, which was defined as the time from the day of
operation to recurrence or death from any cause. Adverse events
were graded according to the Common Terminology Criteria for
Adverse Events (CTCAE) version 4.0-Japan Clinical Oncology
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Table I. Patient characteristics.

mFOLFOXIRI XELOX/SOX
n=49 (%) n=37 (%)

Age, years
Median (range) 64 (37-80) 64 (33-79)

Gender
Male/Female 32 (65.3)/17 (34.7) 25 (67.6)/12 (32.4)

ECOG PS
0/1 46 (94.0)/3 (6.0) 18 (48.7)/19 (51.3)

Histology 
Tub 44 (90.0) 36 (97.3)
Pap 1 (2.0) 1 (2.7)
Por 1 (2.0) 0
Muc 3 (6.0) 0

Location
Ra/Rb/P 4 (8.2)/44 (90.0)/1 (1.8) 0/37 (100)/0

Clinical T stage 
cT2/cT3/cT4a/cT4b 2 (4.1)/29 (59.2)/ 2 (5.4)/22 (59.5)/

9 (18.4)/10 (20.4) 9 (24.3)/4 (10.8)
Clinical N stage 

cN0/cN1/cN2a/cN2b 13 (26.5)/26 (53.1)/ 10 (27.0)/20 (54.0)/
6 (12.2)/4 (8.2) 3 (8.2)/4 (10.8)

TNM stage
II/IIIA/IIIB/IIIC 13 (26.5)/2 (4.1)/ 11 (29.8)/2 (5.4)/

24 (49.0)/10 (20.4) 17 (45.9)/7 (18.9)
Baseline CEA level 
(ng/ml) 27 (55.1)/21 (42.8)/ 18 (48.7)/19 (51.3)/0

≤5.0/>5.0/unknown 1 (2.1)
Lateral lymph node 
metastases

Yes 9 (18.4) 12 (32.4)
NAC regimen mFOLFOXIRI: 49 (100) XELOX: 35 (94.5)

SOX: 2 (5.4)

ECOG PS: Eastern Cooperative Oncology Group performance status; tub:
tubular adenocarcinoma; pap: papillary adenocarcinoma; por: poorly
differentiated adenocarcinoma; muc: mucinous adenocarcinoma; Ra:
middle rectum; Rb: lower rectum; P: proctodeum; CEA: carcinoembryonic
antigen; NAC: neoadjuvant chemotherapy without radiation.



edition (19), and surgical complications were graded according to
the Clavien-Dindo criteria version 2.0-Japan Clinical Oncology
edition (20). 

Statistical analysis. The data cut-off was February 2020. We
compared pathological response and downstaging rate using the
two-sided Fisher’s exact test. We also used Kaplan-Meier survival
curves to calculate the recurrence-free survival, and the log-rank test
to compare treatment effects. For all analyses, two-sided p-
Values<0.05 were considered statistically significant. All statistical
analyses were performed using JMP Pro, version 14 (SAS Institute
Japan Ltd., Tokyo, Japan).

Results

Patient characteristics. From February 2015 to July 2019, a
total of 86 patients received neoadjuvant chemotherapy for
LARC and met the inclusion and exclusion criteria. Of these
enrolled patients, 49 patients received mFOLFOXIRI
between February 2015 and June 2017, whereas 35 and 2
patients received XELOX and SOX, respectively, between
April 2017 and July 2019 as neoadjuvant chemotherapy.
Table I shows the patient characteristics. The median age
was 64 (range=37-80) years in the mFOLFOXIRI group and
64 (range=33-79) years in the XELOX/SOX group. In the
mFOLFOXIRI group, the tumor locations of 44 patients
(89%) were classified as Rb and of one patient (2%) as P,
whereas all 37 patients (100%) of the XELOX/SOX group
had Rb as a tumor location. In the mFOLFOXIRI group, 9
(18%) and 10 (20%) patients were cT4a and cT4b,

respectively, whereas 9 patients (24%) were cT4a and 4
patients (11%) were cT4b in the XELOX/SOX group.

Figure 1 displays the flow diagram of this study. A total of
43 patients (87.8%) and 34 patients (91.9%) completed the
planned neoadjuvant chemotherapy in the mFOLFOXIRI and
the XELOX/SOX groups, respectively. Six patients (12.2%)
of the mFOLFOXIRI group discontinued the treatment due to
toxicity effects: i) one patient due to febrile neutropenia, ii)
two patients due to diarrhea, and iii) three patients due to
anorexia. In the XELOX/SOX group, three patients (8.1%) did
not complete the treatment cycles: i) one patient due to
thrombocytopenia, ii) one patient due to lack of efficacy and
iii) one patient due to a thromboembolic event. One patient in
each of the mFOLFOXIRI and XELOX/SOX groups received
radiation in addition. All patients in both groups underwent
surgery. Thirteen patients (26.6%) did not receive adjuvant
chemotherapy in the mFOLFOXIRI group: i) seven patients
due to pathological or clinical N0, ii) three patients due to
postoperative complications and iii) three patients out of
choice, whereas 17 patients (46.0%) did not receive adjuvant
chemotherapy in the XELOX/SOX group: i) nine patients due
to pathological or clinical N0, ii) two patients due to
postoperative complications and iii) six patients out of choice. 

Treatment exposure and surgical results. The relative dose
intensity of neoadjuvant treatment is shown in Table II. The
median number of cycles was 4 (range=1-6) in the
mFOLFOXIRI group and 4 (range=2-4) in the XELOX/SOX
group. In the mFOLFOXIRI group, nine patients each
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Figure 1. Flow diagram of this study.



(18.3%) reduced L-OHP and irinotecan doses, whereas for
5-FU, this was observed in five patients (10.2%). By
contrast, 24 patients (64.8%) and 5 patients (13.5%) reduced
L-OHP and capecitabine or S-1 doses, respectively, in the
XELOX/SOX group. Regarding the surgical results, 13
patients (26.5%) in the mFOLFOXIRI group and 12 patients
(32.4%) in the XELOX/SOX group also underwent lateral
lymph node dissection. All patients in both groups achieved
R0 resections (Table III).

Efficacy. Table IV shows the efficacies of the neoadjuvant
therapies. Eighteen patients (36.7%) achieved a pathological
response, including two patients (4.8%) with pCR, in the
mFOLFOXIRI group, whereas 15 patients (40.5%),
including 5 patients (13.5%) with pCR, presented in the
XELOX/SOX group a pathological response (p=0.8236 by
two-sided Fisher’s exact test). Downstaging was observed in
31 patients (63.2%) in the mFOLFOXIRI group and 31
patients (83.8%) in the XELOX/SOX group (p=0.0516). The
median values for the follow-up time were 36.5 months in
the mFOLFOXIRI group and 12.0 months in the
XELOX/SOX group. Recurrence was observed in 13 patients
(26.5%) in the mFOLFOXIRI group: i) one patient (2.0%)
with local recurrence, ii) two patients (4.1%) with liver, iii)
five patients (10.2%) with lung, iv) one patient (2.0%) with
peritoneum, and v) four patients (8.2%) with lymph node
involvement. In the XELOX/SOX group, seven patients
(18.9%) had tumor recurrence: i) one patient (2.7%) with
local recurrence, ii) five patients (13.5%) with lung and iii)
one patient (2.7%) with liver. The 3-year recurrence-free
survival rate was 69.4% (95% confidence interval (CI)=55.2-
80.6%) in the mFOLFOXIRI group. The corresponding
value for the XELOX/SOX group could not be determined
due to the shorter follow-up time (Figure 2). The 1-year
recurrence-free survival rates were 85.7% (95%CI=72.9-
93.0%) in the mFOLFOXIRI group and 76.5%
(95%CI=57.7-88.6%) in the XELOX/SOX group (p=0.481
by log-rank test); however, these are only preliminary data
due to the short-term outcome. 

Safety. Table V lists the adverse events. Frequent grade 3 or
4 adverse events were: i) leukopenia (n=14, 28.6%), ii)
neutropenia (n=22, 44.9%), iii) thrombocytopenia (n=4,
8.2%), iv) febrile neutropenia (n=4, 8.2%), and v) anorexia
(n=3, 6.1%) in the mFOLFOXIRI group, whereas
neutropenia (n=3, 8.1%) and diarrhea (n=2, 5.4%) were the
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Table II. Treatment exposure.

mFOLFOXIRI XELOX/SOX 
n=49 (%) n=37 (%)

L-OHP IRI 5-FU L-OHP capecitabine/S-1

RDI (range) 0.98 0.98 0.98 0.90 0.99
(0.60-1.01) (0.56-1.01) (0.65-1.01) (0.60-1.00) (0.74-1.01)

Course (range) 4 (1-6) 4 (1-6) 4 (1-6) 4 (2-4) 4 (2-4)
Reduced starting dose 1 (2.0) 0 0 0 0
Dose reduction during treatment 9 (18.3) 9 (18.3) 5 (10.2) 24 (64.8) 5 (13.5)

L-OHP: Oxaliplatin; IRI: irinotecan; 5-FU: 5-fluorouracil; RDI: relative dose intensity.

Table III. Surgical results.

mFOLFOXIRI XELOX/SOX
n=49 (%) n=37 (%)

Operative procedures
Low anterior resection 25 (51.0) 11 (29.7)
Intersphincteric resection 11 (22.4) 22 (59.4)
Total pelvic exenteration 3 (6.1) 0
Hartmann 0 1 (2.7)
Miles 10 (20.4) 3 (8.1)
Lateral lymph node dissection 13 (26.5) 12 (32.4)

Residual tumor classification
R0/R1/R2 49/0/0 37/0/0

Table IV. Tumor response.

mFOLFOXIRI XELOX/SOX p-Value
n=49 (%) n=37 (%)

Tumor regression 
grading (JSCCR)

0/1a/1b/2/3 0/19 (38.7)/ 1 (2.7)/11 (29.7)/
12 (24.5)/16 (32.6)/ 10 (27.0)/10 (27.0)/

2 (4.1) 5 (13.5)
Pathological 2 (4.8) 5 (13.5) 0.8236
complete response

Pathological 18 (36.7) 15 (40.5) 1
response*

Downstaging 31 (63.2) 31 (83.8) 0.0516

JSCCR: Japanese Society for Cancer of the Colon and Rectum (18).
*over two-thirds affected area.



most common adverse events in the XELOX/SOX group. All
adverse events were recovered and there were no treatment-
related deaths in either group. Surgical complications are
listed in Table VI. Surgical complications of grade IIIa or
worse that needed invasive treatment were: i) anastomotic
leak (mFOLFOXIRI group n=2, 4.1%; XELOX/SOX group
n=3, 8.1%), ii) pelvic abscess (mFOLFOXIRI group n=1,
2.0%; XELOX/SOX group n=2, 5.4%), and iii) wound
infection (mFOLFOXIRI group n=2, 4.1%; XELOX/SOX
group n=0, 0%). 

Discussion

To our knowledge, this study is the first report that compares
the efficacy of mFOLFOXIRI with that of XELOX/SOX as
neoadjuvant chemotherapy without radiation in patients with
LARC. Our data shows that the rates of pathological
response (defined as over two-third affected tumor area) are
comparable between the mFOLFOXIRI group with 36.7%
(including 4.8% with pCR) and the XELOX/SOX group with
40.5% (including 13.5% with pCR) in the group. 

In a previous study, a triplet regimen showed cancer higher
response rates compared to a doublet regimen in metastatic
colorectal, according to the Response Evaluation Criteria in
Solid Tumors (RECIST) (15). Therefore, we assumed that
mFOLFOXIRI would further improve the regression of the
pathological tumor. However, our study did not reveal
significant differences in the rates of pathological response
between triplet and doublet regimens. Regarding the reasons

for comparable tumor regression in both regimens, we
suggest that mFOLFOXIRI might be less effective than
expected. In fact, the randomized phase II OLIVIA study,
which compared mFOLFOX6 plus bevacizumab with
mFOLFOXIRI plus bevacizumab in patients with colorectal
cancer and unresectable liver metastasis at baseline, has
demonstrated comparable pathological response rates: 52% in
mFOLFOXIRI plus bevacizumab vs. 57% in mFOLFOX plus
bevacizumab (21). In adjuvant settings for colorectal cancer,
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Table V. Treatment exposure.

mFOLFOXIRI XELOX/SOX 
n=49 (%) n=37 (%)

All grades Grade 3/4  All grades Grade 3/4

Hematologic
Leukopenia 32 (65.3) 14 (28.6) 10 (27.0) 0
Neutropenia 34 (69.4) 22 (44.9) 26 (70.2) 3 (8.1)
Thrombocytopenia 20 (40.1) 4 (8.2) 18 (48.6) 1 (2.7)
Anemia 35 (71.4) 0 13 (35.1) 0
Febrile neutropenia 4 (8.2) 4 (8.2) 0 0

Non-hematologic
Fatigue 28 (57.1) 1 (2.0) 16 (43.2) 1 (2.7)
Anorexia 34 (69.4) 3 (6.1) 14 (37.8) 0
Nausea 30 (61.2) 1 (2.0) 15 (40.5) 0
Diarrhea 21 (42.9) 1 (2.0) 9 (24.3) 2 (5.4)
Stomatitis 11 (22.4) 1 (2.0) 4 (10.8) 0
Peripheral neutropenia 27 (55.1) 1 (2.0) 28 (75.7) 0
AST/ALT increase 23 (47.0) 1 (2.0) 15 (40.5) 0
Vomiting 8 (16.3) 0 1 (2.7) 0
Hand-foot syndrome 3 (6.1) 0 10 (27.0) 1 (2.7)

AST: Aspartate aminotransferase; ALT: alanine aminotransferase. Common Terminology Criteria for Adverse Events (CTCAE) version 4.0-Japan
Clinical Oncology edition (19).

Figure 2. Recurrence free survival (RFS).



oxaliplatin is one of the key drugs in combination with
fluoropyrimidine-based regimens (14, 15), whereas irinotecan
has failed to demonstrate its efficacy (22). Here, the dose
intensity of oxaliplatin in the first four weeks of treatment

were 40.4 mg/m2/week in mFOLFOXIRI and 63.9
mg/m2/week in XELOX/SOX, which might cause no
significant differences in pathological response rates between
triplet and doublet treatments. 
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Table VI. Surgical complications.

mFOLFOXIRI XELOX/SOX 
n=49 (%) n=37 (%)

All grades >Grade IIIa All grades >Grade IIIa

Wound infection 4 (8.2) 2 (4.1) 1 (2.7) 0
Pelvic abscess 5 (10.2) 1 (2.0) 4 (10.8) 2 (5.4)
Anastomotic leak 4 (8.2) 2 (4.1) 7 (18.9) 3 (8.1)
Urinary tract infection 9 (18.3) 0 4 (10.8) 0
Ileus 8 (16.3) 3 (6.1) 3 (8.1) 1 (2.7)
Urinary tract disorder 5 (10.2) 0 2 (5.4) 0
Others (number of patients) Enteritis (3) Iliac aneurysm (1) Inflammation (5) Ureteral injury (2)

Cholecystitis (2) Intestinal fistula (1) Postoperative bleeding (2)
Chylorrhea (2) Neuropathy (2)

Vulvar infection (1)
Lymphatic leak (1)

Urinary anastomotic leak (1)
Postoperative pain (1)

Clavien-Dindo criteria version 2.0-Japan Clinical Oncology edition (20).

Table VII. Comparison of efficacies among neoadjuvant chemotherapy regimens.

Pts Regimen T factor Location N+ MFT R0 resection pCR pR LR DM Outcomes
(months) (%) (%) (%) (%) (%)

Uehara et al. 32 XELOX T4a: <5: 26 N/A 84.3 13.3 36.7* N/A N/A N/A
(25) -Bmab 9 (28%) 16 (50%) (81%)

T4b: 5≤–<9: 
10 (31%) 11 (34%)

≥9:
5 (15%)

Schrag et al. 32 FOLFOX T4:0% no stated 23 54 100 25 N/A 0 12.5 84
(9) -Bmab (71%) (4y-DFS)

Deng et al. 152 FOLFOX T4a: <5: N/A 45.2 89.4 6.5 32.9** 8.3 N/A 73.5
(10) 32 (22%) 70 (42%) (3y-DFS)

T4b: 5≤–<10:
5 (3%) 86 (52%)

≥10:
9 (5%)

This 49 mFOLFOXIRI T4a: Ra: 36 30.9 100 3.9 36.7* 2 24.5 85.7
study 9 (18%), 4 (8%) (73%) (1y-RFS)

T4b: Rb: 69.4
10 (20%) 44 (89%) (3y-RFS)

This 37 XELOX T4a: Ra: 27 8 100 13.5 40.5* 2.7 18.9 76.5
study SOX 9 (24%), 0 (73%) (1y-RFS)

T4b: Rb: N/A
4 (11%) 37 (100%)

Pts: Patients; N+: lymph-node metastasis; MFT: median follow up time; pCR: pathological complete response; pR: pathological response; LR: local
recurrence; DM: distant metastasis; Bmab: bevazizumab; Ra: middle rectum; Rb: lower rectum, N/A: not applicable; DFS: disease-free survival;
RFS: recurrence-free survival. *Tumor affected area over two-third. **Tumor regression grading (TRG) of 0 or 1, which was evaluated semi-
quantitatively on a scale of 0 to 3 (complete to poor response, respectively) according to National Comprehensive Cancer Network guidelines (28).



Regarding the toxicity, the rate of grade 3 or 4 events was
higher in the mFOLFOXIRI group compared to the
XELOX/SOX group. Especially, hematologic toxicities and
febrile neutropenia were much more frequent in the
mFOLFOXIRI compared to the XELOX/SOX group,
although the neutropenia frequency in our study was similar
to that seen in a previous mFOLFOXIRI study with Japanese
patients (17). On the other hand, the toxicities in the
XELOX/SOX group were equivalent to that detected in
previous doublet treatment studies (11-12, 25). 

Table VII summarizes the findings of other neoadjuvant
chemotherapy studies. The comparison of the pathological
response rate is difficult because the definition of
pathological response differs among studies. However, the
pCR or R0 resection rates of our study were favorable
despite the fact that our study enrolled more high-risk
patients than other studies; in the mFOLFOXRI and
XELOX/SOX groups the T4 rates were 38% and 35%,
respectively, and the Rb rates were 92% and 100%,
respectively. Although the pCR rates were higher for
chemotherapy with radiation compared to chemotherapy
alone, the rates of local recurrence and 3-year disease-free
survival in the FOWARC study were similar between with
or without radiation (9, 10). Considering the toxicity caused
by radiation (7), neoadjuvant chemotherapy for LARC is
promising and could potentially improve survival outcomes. 

In the present study, we did not add biological drugs as
neoadjuvant treatment because several studies have
demonstrated that the additional use of biological drugs does
not improve survival (23, 24) and their use might increase
surgical complications (25, 26). Furthermore, the phase II
FOxTROT study, which investigated the effects of additional
cetuximab as neoadjuvant chemotherapy, has shown no
additional improvement with the use of cetuximab in terms
of tumor regression (27). However, additional testing with
bevacizumab is warranted given that it is used to deliver
cytotoxic drugs to cancer cells, and, thus, is expected to
improve tumor regression. 

There are several limitations to our study. First, this study
was a relatively small retrospective study at a single
institution. Although our study was not a randomized trial,
the patient characteristics were similar between the two study
groups. Second, we could not compare the long-term benefits
between the two groups because the follow-up period in the
XELOX/SOX group was too short. Therefore, our results are
preliminary regarding recurrence and survival endpoints.
Third, we did not investigate the efficacy and safety of the
original FOLFOXIRI dosage. The reason for choosing the
modified FOLFOXIRI dosage as neoadjuvant therapy was
that the rate of tumor shrinkage has been shown to be similar
between the original and modified dosage in Japanese
patients, despite the decreased incidence of grade 3 or 4
neutropenia and febrile neutropenia (16, 17). The

FOLFOXIRI regimen seemed not to be acceptable as a
neoadjuvant setting. Fourth, we did not examine the BRAF
status of the enrolled patients. 

In conclusion, both mFOLFOXIRI and XELOX/SOX
showed favorable R0 resection rates. Although there was no
significant difference in the pathological response rate
between the two regimens, the mFOLFOXIRI regimen was
more toxic. Compared to mFOLFOXIRI, XELOX/SOX
should be recommended as neoadjuvant chemotherapy in
patients with LARC. 
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