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Abstract
Objectives: We previously reported the feasibility of neoadjuvant capecitabine and oxaliplatin plus bevaci-

zumab as a treatment for locally advanced rectal cancer (UMIN000003219). The aim of this study is to in-

vestigate the prognostic relevance of neoadjuvant chemotherapy followed by total mesorectal resection

(TME).

Methods: Twenty-five patients of our prior multicenter prospective study of neoadjuvant chemotherapy fol-

lowed by TME enrolled to this study. We analyzed the adjuvant chemotherapy regimen, and the duration

between surgery and initial chemotherapy treatment. Five-year progression-free survival and overall survival

were estimated using the Kaplan-Meier method.

Results: Among survivors, the median follow-up time was 66 months. Recurrence occurred in six patients,

all of whom had suboptimal tumor regression after neoadjuvant chemotherapy. Five patients died from

other causes. The rate of local recurrence and distant metastasis was 17.4% and 8.7%, respectively. Five-

year progression-free survival was 70.0%, and 5 year overall survival was 84.0%.

Conclusions: We report the long-term survival of patients who received neoadjuvant chemotherapy without

radiation followed by TME, revealing a generally favorable prognosis.
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Introduction

Locally advanced rectal cancer has a poor prognosis and

constitutes a substantial health problem. In Western coun-

tries, the standard treatment is preoperative chemoradiation

therapy (CRT) combined with total mesorectal excision

(TME), which has been evaluated in several clinical studies.

In Japan, the current standard treatment for locally advanced

rectal cancer is TME or tumor-specific mesorectal excision

(TSME) followed by adjuvant chemotherapy (CTx).

In recent years, there have been advancements in CTx

methods for colorectal cancer, including new anticancer

agents and targeted biological drugs. Several current guide-

lines indicate that the best adjuvant chemotherapy regimen

includes oxaliplatin and fluoropyrimidine-based chemother-

apy. We previously reported the feasibility of administering

CAPOX + bevacizumab (BV) as treatment for high-risk lo-

calized rectal cancer[1]. In recent years, several clinical tri-

als have demonstrated the efficacy of oxaliplatin-based che-

motherapy without RT for locally advanced rectal can-

cer[2-5]. However, few reports have examined postoperative

treatment including adjuvant chemotherapy and long-term

survival[6].

In our present study, we assessed the long-term treatment

outcomes of patients with locally advanced rectal cancer

who were treated with preoperative CAPOX + BV without

radiation.

Methods

The primary goal of this study was to update survival

data from our previous investigation[1]. This study was ap-

proved by the ethics committees at each involved institution

and was conducted in accordance with the declaration of

Helsinki and all of its amendments, with the aim of offering

the greatest protection to the patients.

Patients and treatment

Eligible patients were 20 to 75 years of age and had re-

sectable T4 rectal cancer or nodes positive on magnetic

resonance imaging. The protocol of patient treatment was

described in the previous report[1]. In brief, patients re-

ceived CAPOX + BV neoadjuvant CTx before undergoing

surgery. Neoadjuvant CTx was administered for four cycles,

with the fourth cycle of therapy excluding BV. Our previous

study enrolled 25 cases, including 23 patients treated with

TME/TSME (UMIN000003219). We defined pCR and near-

pCR as we described before[1]. In brief, the complete ab-

sence of viable tumor cells in the resected specimen (100%

response rate) was defined as a pathological complete re-

sponse (pCR), and a response rate of �95% that was not a

pCR was defined as a near-complete response (near-pCR).

pCR and near-pCR were defined as favorable tumor regres-

sion[7]. After surgery, the decision of whether to administer

adjuvant CTx was made by the attending physician in the

previous study. For our present study, we recorded each pa-

tient’s chemotherapy regimen, duration between surgery and

chemotherapy, duration of oxaliplatin treatment, and any ad-

verse events during adjuvant chemotherapy. Patients were

evaluated and assessed for relapse every 6 months for ap-

proximately 5 years or until death.

Statistical analysis

We performed per-protocol analysis. Categorical variables

were described using frequencies. Living patients were cen-

sored at last follow-up. Overall survival (OS) was calculated

from the date of enrollment to the date of death from any

cause, and progression-free survival (PFS) was defined as

the time from surgery to relapse. The Kaplan-Meier method

was used to estimate time-to-event endpoints.

Results

Adjuvant chemotherapy

Of the 25 patients in our previous study, 23 underwent

curative resection. This group had a median age of 63 years

(range, 37-75 years) and included 16 male and 7 female pa-

tients (Table 1). Lateral lymph node dissection was per-

formed by unilateral in three patients and bilateral in seven

patients. The ypStage was stage 0 (pCR) in one patient,

stage I in four patients, stage IIA in nine patients, stage IIB

in two patients, stage IIC in one patient, stage IIIA in one

patient, stage IIIB in three patients, and stage IIIC in one

patient. The demographic and clinicopathological character-

istics of the patients at baseline and before surgery was de-

scribed before[1].

Twelve patients (52.2%) received adjuvant chemotherapy

(Table 2), with the chemotherapy regimen being CAPOX in

10 patients, capecitabine in one patient, and UFT/LV in one

patient. The ypStage who received adjuvant chemotherapy

was stage 0 (pCR) in one patient, stage I in three patients,

stage IIA in four patients, stage IIB in one patient, and stage

IIIB in two patients. Patients who did not receive adjuvant

chemotherapy were rejected by 10 patients and StageI by

one patient. The median duration from surgery to adjuvant

chemotherapy was 57 days (range, 30-68 days). All adjuvant

chemotherapy regimens were planned to last 3 months. One

patient who underwent CAPOX therapy received three

courses of adjuvant chemotherapy and refused one more

course, such that the rate of completion of adjuvant chemo-

therapy with the CAPOX regimen was 90% (nine patients of

10) and 39.1% in all patients (nine patients of 23 patients).

We assessed adverse events occurring during adjuvant che-

motherapy. No patient who received adjuvant chemotherapy

experienced any grade 4 adverse events. The major adverse
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Table　1.　Patient Background Data.

No. of patients 23

Age, years

Median 63

Range 37-75

Sex, n (%)

Male 16 (69.6)

Female 7 (30.4)

ypStage 0 (pCR) 1 (4.3)

I 4 (17.4)

IIA 9 (39.1)

IIB 2 (8.7)

IIC 1 (4.3)

IIIA 1 (4.3)

IIIB 3 (13.0)

IIIC 1 (4.3)

Table　2.　Adjuvant Chemotherapy.

Adjuvant chemotherapy

Yes 12

ypStage I 1

ypStageIIA 5

ypStageIIB 2

ypStageIIC 1

ypStageIIIA 1

ypStageIIIB 1

ypStageIIIC 1

No 11

ypStage0 (pCR) 1

ypStageI 3

ypStageIIA 4

ypStageIIB 1

ypStageIIIB 2

Chemotherapy regimen

CAPOX 10

Capecitabine 1

UFT/LV 1

Days between surgery and chemotherapy

57 (range, 40-68)

CAPOX completion rate

43.5%

Table　3.　Adverse Events during Adjuvant Chemotherapy.

Adverse events (n = 12) All grades, n (%) G3, n (%)

Hematologic

Neutropenia 7 (58.3) 4 (33.3)

Thrombocytopenia 4 (33.3) 1 (8.3)

CPK increase 1 (8.3) 1 (8.3)

Bilirubin increase 1 (8.3)

All grades, n (%) G2, n (%)

Non-hematologic

Peripheral neuropathy 4 (33.3) 3 (25.0)

Hand-foot syndrome 4 (33.3) 3 (25.0)

Malaise 3 (25.0)

Nausea 1 (8.3)

Anorexia 1 (8.3)

Dysgeusia 1 (8.3)

Table　4.　Prognosis of Patients.

Follow-up period among survivors, median (range)

66 months (58-79 months)

Recurrence site (Include duplicates)

Local* 4

Distant lymph node 1

Lung 1

Liver 1

Death

Other disease 4

* Include one duplication of Local and Distant lymph node

events experienced were neutropenia, thrombocytopenia, in-

creased CPK, peripheral neuropathy, and hand-foot syn-

drome (Table 3).

PFS and OS

The median follow-up time among the survivors was 66

months, with a range of 58-79 months (Table 4). Five pa-

tients exhibited favorable tumor regression, with histopa-

thological findings indicating pCR or near-pCR, and none of

these patients experienced recurrence (Table 5). Of the re-

maining 18 patients with suboptimal tumor regression, six

patients (33%) experienced recurrence (26.1%), including

local recurrence in one patient, lateral lymph node recur-

rence in two patients, multiple lymph node recurrence in

one patient, lung metastasis in one patient, and liver metas-

tasis in one patient. All relapses occurred within 2 years. Of

the six patients who suffered recurrence, four had received

surgical complete resection, and these four patients achieved

a tumor-free condition after reoperation (Table 6). One pa-

tient who suffered lateral lymph node recurrence progressed

to multiple lymph node recurrence including paraaortic

lymph node recurrence. The patients who suffered only lat-

eral lymph node dissection had not received lateral lymph

node dissection at primary resection. Three patients died

during the study period, including one death from cerebral

hemorrhage, one from cardiovascular events, and one from

primary lung cancer. To date, no deaths have occurred due

to the original disease. Figure 1 shows the Kaplan-Meier

curve of PFS and OS in the 25 patients who enrolled the

previous study. Five year PFS was 70.0%, and 5 year OS

was 84.0%.



dx.doi.org/10.23922/jarc.2019-042 Long-term Outcomes with NAC for Rectal Cancer

111

Figure　1.　Progression-free survival and overall survival after enrollment.

Table　5.　Tumor Regression and Recurrence.

Total number Recurrence Local* Distant lymph node Lung Liver

Favorable tumor regression

pCR  1 0 (0%)

Near-pCR  4 0 (0%)

Suboptimal tumor regression 18  6 (33%) 4 1 1 1

* Include one duplication of Local and Distant Lymph node

Table　6.　Patients’ Demographics of Recurrence.

ypStage Adjuvant chemotherapy Recurrence site Surgery for recurrence site

I No Local (Lateral LN) and Distant LN

II No Local (anastomosis site) Resection

II CAPOX Local (Lateral LN)

II No Local (Lateral LN) Lateral LN dissection

IIIA CAPOX Liver Resection

IIIA No Lung Resection

LN: lymph node

Discussion

Here, we report the postoperative treatment after curative

resection and long-term survival among patients with locally

advanced rectal cancer who received neoadjuvant chemo-

therapy. Nearly half of patients underwent adjuvant chemo-

therapy. Patients who received 3 months of adjuvant chemo-

therapy underwent a total of 6 months of chemotherapy,

whereas patients who did not receive adjuvant chemotherapy

underwent a total of 3 months of chemotherapy including

oxaliplatin and BV. Among the 10 patients treated with the

CAPOX regimen, nine (90%) completed the planned treat-

ment in full.

There are several advantages of neoadjuvant chemother-

apy treatment. Neoadjuvant chemotherapy without radiation

avoids the possibility of decreased anal function due to ra-

diation to the anal sphincter. In this study, sphincter preser-

vation was achieved in 60.9% of patients, and no patient

had to retain their ileostomy or undergo stoma construction

after resection. There remains a need for a randomized clini-

cal trial to assess the advantage of neoadjuvant chemother-

apy compared with neoadjuvant CRT with regard to preserv-

ing anal sphincter function.

Tumor shrinkage due to neoadjuvant chemotherapy may

increase the rate of complete resection. We previously re-

ported the achievement of R0 resection in all patients who

underwent neoadjuvant chemotherapy for locally advanced

rectal cancer[1], and other trials also report R0 resections in

almost all patients under these circumstances[3-5,8]. With

neoadjuvant CRT, pCR rates range from 11.4% to

27.5%[2,8-18]. On the other hand, the pCR rate with neoad-

juvant chemotherapy was 4.3% in our present trial, and rates

range from 6.6% to 25% in prior studies[3-5,8]. Thus, pCR

rates are higher with neoadjuvant CRT than neoadjuvant

chemotherapy. However, the R0 resection rate was not worse

with neoadjuvant chemotherapy than with neoadjuvant CRT.

These data suggest that neoadjuvant chemotherapy is an ac-

ceptable treatment strategy for locally advanced rectal can-
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cer.

Some evidence suggests that chemotherapy including an

adequate dose of oxaliplatin before resection might reduce

the rate of distant metastatic recurrence[19]. Postoperative

adjuvant chemotherapy with oxaliplatin improves the prog-

nosis of colon cancer patients. However, recent clinical stud-

ies have attempted to improve treatment outcomes in locally

advanced rectal cancer by using neoadjuvant CRT including

oxaliplatin and have not found a better prognosis than with

conventional CRT[12,16]. Moreover, no clinical trial has

demonstrated a prognostic advantage of adjuvant chemother-

apy for rectal cancer. It is unclear why adjuvant chemother-

apy that improves the prognosis of colon cancer patients

would not be effective as adjuvant chemotherapy in rectal

cancer. One possibility is that the completion rate of adju-

vant chemotherapy after neoadjuvant CRT followed by TME

was lower to reduce recurrence including distant metasta-

sis[6]. Other possibility is that this difference may be related

to the distinct gene expression of colorectal cancer accord-

ing to tumor location[20,21].

With regard to prior studies of neoadjuvant chemotherapy

for locally advanced rectal cancer, Schrag et al.[4] reported

4 year DFS of 84%, and Patel et al.[22] reported 41 month

DFS of 61%. In our present study, the 5 year PFS was

70.0%. Our study differed from prior studies with regard to

patient background and treatment. For example, all cases in

Schrag’s trial had a T stage of T3, and Patel’s study had a

higher rate of incomplete neoadjuvant chemotherapy treat-

ment. Our present results indicate that pCR and near-pCR

patients had an improved prognosis. There remains a need

for a large randomized clinical trial to compare the long-

term prognosis of locally advanced rectal cancer with neoad-

juvant chemotherapy versus CRT.

The local recurrence rate was 17.4% (4/23), including one

case of duplicates of distant lymph node recurrence. The lo-

cal recurrence site was anastomosis site in one patient and

lateral lymph node in three patients. The lateral lymph node

dissection was not done in two out of three patients who

suffered lateral lymph node recurrence. The CRT or the lat-

eral lymph node dissection for the lower rectal cancer pa-

tients of stage II/III might be improve the local recurrence

rate. On the other hand, the hematogenous metastasis in-

cluding lung and liver recurrence might be low (8.7%, 2/23)

in this study. The distant recurrence rate in the study of

CRT for rectal cancer was ranged from 17% to 27%[11,23].

Neoadjuvant chemotherapy might improve the hematoge-

nous distant recurrence. Thus, neoadjuvant chemotherapy

might be used to improve distant recurrence rate and CRT

be used to improve local recurrence rate.

The present study has several limitations. As it was a

single-arm trial with a small sample size, we could not com-

pare neoadjuvant chemotherapy with standard therapy, and

our results did not prove the effectiveness of neoadjuvant

chemotherapy. Additionally, the adjuvant chemotherapy regi-

men was not regulated in this study.

In conclusion, here, we report the long-term results of

CAPOX + BV as neoadjuvant chemotherapy, demonstrating

a favorable prognosis. The local recurrence rate was high;

however, the distant recurrence rate might be low. This

study was a prospective single-arm clinical trial with a small

sample size, and there remains a need for a larger clinical

trial to verify the effectiveness of neoadjuvant chemotherapy

for locally advanced rectal cancer.
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