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Abstract

Purpose The feasibility of neoadjuvant therapy (NAT) for elderly patients with rectal cancer has not been evaluated well.
Methods Between 2004 and 2014, 506 patients with locally advanced low rectal cancer underwent curative resection. Fifty-
four were over 75 years old (elderly group), and 452 were under 75 years old (young group). The patients were divided into
sub-groups according to whether they received NAT.

Results Nineteen (35.2%) patients from the elderly group and 348 (77.0%) from the young group received NAT. The pro-
portion of patients who received NAT was significantly lower in the elderly group. In the elderly group, the median age and
prevalence of co-morbidities were significantly lower in patients with than in those without NAT. The incidence of severe
adverse events was similar in the two groups. On multivariate analysis, age was not related to postoperative complications
in patients who received NAT. The 5-year local recurrence rate was significantly lower in the elderly patients who received
NAT, and similar to that of the young patients who received NAT.

Conclusions Neoadjuvant therapy was feasible and should be considered as a treatment option for carefully selected elderly

patients with locally advanced low rectal cancer.

Keywords Rectal cancer - Elderly patients - Chemoradiotherapy - Neoadjuvant therapy

Introduction

Rectal cancer is common worldwide, and its management
is complex. The treatment strategy for rectal cancer has
changed remarkably in the last three decades. Several ran-
domized controlled trials (RCTs) have demonstrated that
neoadjuvant therapy (NAT), including long-course chem-
oradiotherapy (CRT) or short-course radiotherapy (RT),
reduces the local recurrence (LR) rate in patients with
locally advanced rectal cancer [1-3]. In Western countries,
NAT followed by total mesorectal excision is a standard
treatment strategy for patients with locally advanced rectal
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cancer, whereas in Japan, NAT is not commonly given for
rectal cancer [4, 5].

As the population ages, the number of elderly patients
with rectal cancer increases [6, 7]. As elderly patients
tend to have more co-morbidities than younger patients
[8], delivering multimodal therapy to elderly patients with
locally advanced rectal cancer can be challenging because
they often have less tolerability to intensive treatment and
an increased risk of severe adverse events [9]. Therefore,
patients over 75 years of age were excluded from previous
RCTs that validated the efficacy of NAT for locally advanced
rectal cancer, and the safety and efficacy of NAT in elderly
patients with locally advanced rectal cancer are not well
known [1, 10, 11]. The aim of this study was to establish
the safety and efficacy of NAT followed by surgery in elderly
Japanese patients with locally advanced rectal cancer.
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Materials and methods

Neoadjuvant therapy was introduced gradually in our
institution from 2004. The inclusion criteria for NAT for
patients with rectal cancer are clinical stage II/III low rec-
tal cancer and an age under 75 years [12, 13]. Low rectal
cancer is defined as that with a distal margin below the
peritoneal reflection, which is equivalent to 8§ cm from
the anal verge. We have no clear criteria for giving NAT
to patients 75 years of age or older and discuss the indi-
cation for NAT at multidisciplinary team meetings on a
case-by-case basis, considering the general condition of
the patients, the presence of co-morbidities, the status of
the primary tumor, and the advantages and disadvantages
of NAT. The multidisciplinary team consists of colorec-
tal surgeons and medical and radiation oncologists. NAT
includes long-course oral 5-fluorouracil-based CRT with
a total dose of 45-50.4 Gy and short-course RT (5 x5 Gy)
[13, 14]. A phase II study was started at our institution
in 2013 to evaluate the efficacy and safety of preopera-
tive systemic chemotherapy followed by long-course CRT
in patients with low rectal cancer that was more locally
advanced, with four or more involved mesorectal lymph
nodes, lateral pelvic lymph node metastasis, or circumfer-
ential resection margin-positivity. The trial was registered
with the University Hospital Medical Information Network
Clinical Trial Registry (UMIN number; 000011457).
Forty patients who underwent systemic chemotherapy
(six courses of FOLFOX plus bevacizumab) followed by
CRT were included in this analysis. Total mesorectal exci-
sion was performed 1-16 weeks after the completion of
radiotherapy.

Essentially, patients with pathological stage III or high-
risk stage II (pT4, undifferentiated type, lymphovascular
invasion positive) were directed to receive 5-fluorouracil-
based adjuvant chemotherapy [4]. With respect to elderly
patients, the choice of adjuvant treatment was at the
attending surgeon’s discretion or based on the patients’
wishes. Patients were followed up every 3 months for the
first 3 years and every 6 months thereafter. Blood tests
including carcinoembryonic antigen (CEA) levels were
done at every visit. Chest and abdominal computed tomog-
raphy scans were performed every 6 months. This analysis
was approved by the Clinical Research Review Board of
the Cancer Institute Hospital.

Between July 2004 and December 2014, 527 consecu-
tive patients who underwent curative resection for clinical
stage II/III low rectal adenocarcinoma at our institution
were reviewed retrospectively. Patients with synchronous
colon cancer (n=10), colitic cancer (n=4), Lynch syn-
drome (n=2), and familial adenomatous polyposis (n=1)
were excluded. Four patients who underwent synchronous

pelvic exenteration were also excluded because this pro-
cedure is associated with a longer operation time, large
blood loss, and high morbidity, and it was performed only
in younger patients during this study period.

Finally, 506 patients were included in this retrospective
study. These patients were divided into four groups accord-
ing to their age (<75 years and >75 years) and whether
they received NAT (Fig. 1). The elderly patients treated
with NAT were the “E-NAT group”, the elderly patients
treated without NAT were the “E-no NAT group”, and the
younger patients treated with NAT were the “Y-NAT group”.
To compare the clinical features between the E-NAT and
E-no NAT groups and identify the factors affecting the
selection of elderly patients for NAT, the following data
were collected: starting point of the treatment, sex, age at
surgery, American Society of Anesthesiologists (ASA)-
performance status, co-morbidities, distance of the tumor
from the anal verge, clinical T factor, and clinical N factor.
Surgical and pathological data, including operative proce-
dures, operation time, estimated blood loss, postoperative
complications (Clavien—Dindo > 2), postoperative hospital
stay, mortality, pathological stage, circumferential resection
margin status, histological type, lymphovascular invasion
status, and whether adjuvant chemotherapy was given, were
also compared between the E-NAT and E-no NAT groups
to establish whether NAT affected the postoperative short-
term outcomes of elderly patients. Among the patients who
were treated with NAT, the following data were compared
between the elderly and younger patients: type of NAT,
adverse effects of NAT, whether combined resection was
performed, 5-year cancer-specific survival (CSS), and 5-year
LR rate. CSS was defined as the interval between the date
of surgery to the date of cancer death or last follow-up. LR
was defined as any recurrence within the pelvis. Independent
risk factors for postoperative complications were evaluated
to determine whether the age of the patients treated with
NAT influenced the occurrence of postoperative complica-
tions. Pathological classification and staging were diagnosed
according to the American Joint Committee on Cancer cri-
teria. Adverse events during NAT were assessed using the
National Cancer Institute Common Terminology Criteria for
Adverse Events [15].

Statistical analysis was performed using a Bell Curve
for Excel software, version 2.02 (Social Survey Research
Information Co., Ltd., Tokyo, Japan). Data are presented as
median values with ranges. Differences in categorical vari-
ables were compared using the Chi squared test or Fisher’s
exact test, as appropriate. Differences in continuous vari-
ables were analyzed with the Mann—Whitney U test. Sur-
vival curves were constructed by the Kaplan—Meier method
with the log-rank test. Multivariate analysis using a Cox pro-
portional hazard model was used to identify the independ-
ent risk factors for postoperative complications. Clinical
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Fig.1 CONSORT diagram. ..
CC colon cancer, FAP familial Clinical stage 1/
adenomatous polyposis, TPE low rectal adenocarcinoma
total pelvic exenteration n=527
Synchronous CC: 10
Colitic cancer: 4
Lynch syndrome: 2
FAP: 1
— - TPE: 4
Eligible patients
n=506
Age>75y Age <75y
n=54 n=452
Age>75y Age>T75y Age<75y Age<75y
Neoadjuvant Neoadjuvant Neoadjuvant Neoadjuvant

treatment (+)
n=19

treatment (-)
n=35

treatment (+)
n=348

treatment (-)
n=104

E-NAT group

variables with a p value <0.1 on the univariate analysis were
included in the multivariate analysis. All p values <0.05
were considered significant.

Results

The study population comprised 333 men and 173 women,
with a median age of 61 (range 24-85) years. Of these
patients, 54 (10.7%) were 75 years or older, with a median
age of 77 (75-85 years), and the remaining 452 (89.3%)
were younger than 75 years (Fig. 1). Nineteen of the elderly
patients (35.2%) and 348 of the younger patients (77.0%)
received NAT. The proportion of elderly patients treated
with NAT was significantly lower (p <0.001).

Table 1 shows the clinical differences between the E-NAT
group and the E-no NAT group. The study period was
divided into two intervals (2004-2009 and 2010-2014), and
a significantly larger proportion of patients in the E-NAT
group received this treatment in the later years (p =0.038).
The median age of the E-NAT group was significantly
younger than that of the E-no NAT group (p=0.023). ASA-
performance status was similar between the groups, but the
proportion of patients with co-morbidities was significantly
lower in the E-NAT group than in the E-no NAT group
(36.8% vs. 77.1%, p <0.001). Regarding the remaining fac-
tors, including sex, location of the tumor, clinical T factor,
and clinical N factor, there were no significant differences
between the groups.
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E-no NAT group

Y-NAT group

Table 2 shows the surgical and pathological differences
between the E-NAT group and the E-no NAT group. None
of the factors, apart from pathological stage and lympho-
vascular invasion, were significantly different between the
E-NAT and E-no NAT groups. The rates of permanent stoma
formation and postoperative complications were not signifi-
cantly different between the groups. There was no mortality
in either group. Pathological complete response (pCR) was
achieved in four (21.0%) patients from the E-NAT group.

Table 3 shows the clinicopathological difference between
the E-NAT and Y-NAT groups. Sex, age at surgery, and
ASA-performance status differed significantly between
the groups. The type of NAT used in the two groups also
tended to be different, with systemic chemotherapy fol-
lowed by CRT used frequently in the Y-NAT group. NAT
was completed successfully in all patients in both groups.
In the E-NAT group, only one patient (5.3%) had grade 3
toxicity and no patient had grade 4 toxicity. The incidence
of adverse effects of NAT and the rate of permanent stoma
were similar in the two groups. The postoperative pathologi-
cal findings confirmed that no patient in the E-NAT group
had a positive resection margin. Adjuvant chemotherapy was
given significantly less often to patients in the E-NAT group
than to those in the Y-NAT group (p =0.031).

Table 4 shows the univariate and multivariate analyses for
the risk factors for postoperative complications in patients
treated with NAT. ASA-performance status, longer opera-
tion time, greater blood loss, and combined resections were
significantly associated with postoperative complications
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Ta.bI.e 1 Compari.soln of Neoadjuvant therapy (+) Neoadjuvant therapy (—) p values
clinical Ché.iI'aCtCI'IStICS be.tween n=19) (n=35)
elderly patients treated with
versus those treated without Starting point of the treatment 0.038
neoadjuvant therapy 2004-2009 3 16
2010-2014 16 19
Sex 0.602
Male 9 14
Female 10 21
Age in years (range) 76.9 (75-82) 78.6 (75-85) 0.023
ASA-performance status 0.606
1 2 6
2 17 27
3 0 2
Co-morbidity <0.001
None 12 8
Yes 7 27
One co-morbidity 2 13
Two co-morbidities 2 8
Three or more co-morbidities 3 6
Tumor distance from the anal 49.7 (10-100) 52.8 (20-100) 0.682
verge, mm (range)
Clinical T factor 0.361
1 0 2
2 0 4
3 15 25
4 4 4
Clinical N factor 0.799
N negative 11 19
N positive 8 16

Data are presented as the number of patients or medians (range)

ASA American Society of Anesthesiologists

on univariate analysis, but age was not (odds ratio =0.606,
p=0.375). On multivariate analysis, ASA-performance sta-
tus, longer operation time, and greater blood loss were inde-
pendent risk factors for postoperative complications.

The median follow-up period of this cohort was
51.2 months (6-137 months), and the 5-year CSS and LR
rates of all patients were 90.7% with a 95% confidence
interval (CI) of 85.6-92.2% and 5.9% (95% CI; 3.6-8.7),
respectively. The 5-year CSS of the E-NAT, E-no NAT, and
Y-NAT groups were 88.2% (72.9-100), 65.0% (45.8-84.1),
and 93.7% (90.6-96.9), respectively (Fig. 2). The difference
between the Y-NAT and E-NAT groups was not significant
(p=0.440), and the 5-year CSS of patients in the Y-NAT
group was significantly higher than that of patients in the
E-no NAT group. The 5-year LR rates of the three groups
were 5.2% (0-15.3), 18.4% (7.4-36.2), and 4.7% (4.2-7.1),
respectively (Fig. 3). The differences between the E-NAT
and the E-no NAT groups (p <0.001), and between the E-no
NAT and Y-NAT groups (p <0.001) were significant. The

difference between the E-NAT and Y-NAT groups was not
significant.

Discussion

Colorectal cancer is the third most common cancer in men
and the second most common cancer in women in Japan,
with rectal cancer accounting for 38% of all colorectal can-
cers [7]. In Japan, surgery, including lateral pelvic lymph
node dissection without NAT, is the standard treatment for
low rectal cancer in patients with locally advanced disease
[4]. To our knowledge, this is the first report analyzing the
feasibility of NAT in elderly Japanese patients with locally
advanced low rectal cancer.

This study showed that NAT did not affect the postop-
erative short-term outcomes in carefully selected elderly
patients, and the rate of adverse effects of NAT was similar
in elderly and younger patients with locally advanced low
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Table 2 Comparison of surgical and pathological characteristics between elderly patients treated with and those treated without neoadjuvant

therapy
Neoadjuvant therapy (+) Neoadjuvant therapy (—) p values
(n=19) (n=35)
Operative procedures 0.155
Sphincter-preserving surgery 13 16
Abdominoperineal resection/Hartmann’s procedure 6 19
Operation time, min (range) 273 (197-450) 303 (184-554) 0.302
Estimated blood loss, mL (range) 50 (0-925) 50 (2-1170) 0.620
Postoperative complications 0.753
No 15 26
Yes 4 9
Postoperative hospital stay, days (range) 17 (11-26) 17 (15-31) 0.134
Pathological stage <0.001
Pathological complete response 4 0
1 5 0
I 3 17
I 7 18
Circumferential resection margin 1.000
Negative 19 34
Positive 0 1
Histological type 0.607
Well/moderate 17 33
Poor/mucinous/signet 2 2
Lymphovascular invasion 0.017
Negative 6 2
Positive 13 33
Adjuvant treatment 0.728
No 15 29
Yes 4 6
FOLFOX/XELOX 2 0
5-FU-related chemotherapy without oxaliplatin 2 6

rectal cancer. The age of the patients with low rectal cancer
treated with NAT was not associated with the occurrence of
postoperative complications. Moreover, the 5-year LR rate
of the elderly patients treated with NAT was significantly
lower than that of the elderly patients treated without NAT
and similar to that of the younger patients treated with NAT.

In this retrospective study, NAT was given significantly
more often to elderly patients without co-morbidities than
to those with co-morbidities, and the median age was sig-
nificantly lower for elderly patients treated with NAT than
for those treated without NAT. To optimize the treatment
strategy for elderly patients with locally advanced rectal can-
cer, it is important to establish if elderly patients with rec-
tal cancer would benefit from multimodal therapy. Several
assessment tools have become available for evaluating the
physical, physiological, and functional condition of elderly
patients, although there have been few reports evaluating the
utility of geriatric assessment of elderly patients with rectal

@ Springer

cancer treated with multimodal therapy [16-18]. Cai et al.
evaluated the feasibility of CRT or RT in 126 elderly patients
(> 70 years) with rectal cancer and demonstrated that age
and the Charlson co-morbidity score were independent prog-
nostic factors for 3-year overall survival, but not for grade 3
toxicity [19, 20]. Tougeron et al. also examined the factors
that influenced treatment tolerability in 125 elderly patients
(=70 years) with rectal cancer. They identified tumor stage
as the independent prognostic factor for overall survival on
multivariate analysis, whereas age and the Charlson co-mor-
bidity score were not correlated with the prognosis [21].
Both of these studies included relatively large numbers of
subjects; however, the study populations were heterogeneous
and different from the present study, in which they included
elderly patients with stage IV rectal cancer and those who
received palliative RT or postoperative CRT after R1 resec-
tion. More recently, Suhool et al. evaluated the efficacy of
routine assessment using the simplified Comprehensive
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Table 3 Clinicopathological characteristics of patients with locally advanced low rectal cancer treated with neoadjuvant therapy
Age>75 years (n=19) Age <75 years (n=348) p values
Sex 0.032
Male 9 246
Female 10 102
Age in years (range) 76.9 (75-82) 57.2 (24-74) <0.001
Distance of the tumor from the anal verge, mm (range) 49.7 (10-100) 43.4 (5-100) 0.171
ASA-performance status 0.003
1 2 163
2 17 184
3 0 1
Clinical stage 0.065
I 11 128
111 8 220
Type of neoadjuvant treatment 0.051
Long-course CRT (45/50.4 Gy) 16 (9/7) 304 (176/128)
Short-course radiotherapy 2 5
Systemic chemotherapy followed by CRT 1 39
Adverse effects of neoadjuvant treatment
> Grade 2 (%) 9 (47.4%) 134 (38.5%) 0.441
> Grade 3 (%) 1(5.3%) 21 (6.0%) 1.000
Operative procedures 1.000
Sphincter-preserving surgery 13 243
Abdominoperineal resection/Hartmann’s procedure 6 105
Pathological stage 0.687
Pathological complete response 4 60
I 5 103
I 3 89
111 7 96
Circumferential resection margin 1.000
Negative 19 342
Positive 0 6
Combined resection 0.487
No 16 307
Yes 3 41
Postoperative complications 0.448
No 15 237
Yes 4 111
Histological type 0.641
Well/moderate 17 323
Poor/mucinous/signet 2 25
Adjuvant treatment 0.031
No 15 182
Yes 4 166
FOLFOX/XELOX 2 80
5-FU-related chemotherapy without oxaliplatin 2 86

Data are presented as the number of patients or medians (range)

ASA American Society of Anesthesiologists, CRT chemoradiotherapy
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Table 4 Clinical factors
predicting postoperative
complications of patients who OR 95% CI p value OR 95% CI p value
received chemoradiotherapy

Univariate analysis Multivariate analysis

Sex 0.230
Female 1
Male 1.357 0.825-2.231
Age in years 0.375
<75 1
>75 0.606 0.195-1.852
Co-morbidities 0.159
No 1
Yes 1.385 0.881-2.179
ASA-performance status 0.009 0.046
1 1 1
2/3 1.833 1.162-2.891 1.638 1.008-2.661
Operation time, min <0.001 <0.001
<350 1 1
>350 3.305 2.079-5.254 2.580 1.578-4.218
Estimated blood loss, mL <0.001
<300 1 1 0.036
>300 2.984 1.655-5.382 2.005 1.048-3.834
Combined resection 0.005 0.062
No 1 1
Yes 2.415 1.303-4.477 1.892 0.968-3.699
Histological type 0.135
Well/moderate 1
Poor/mucinous/signet 1.818 0.830-3.983
Adjuvant chemotherapy 0.134
No 1
Yes 1.407 0.900-2.199

OR odds ratio, CI confidence interval, ASA American Society of Anesthesiologists

Cancer-specific survival Local recurrence

1.00

0.80 . 0.80
— E-NAT: 5.2% (0 to 15.3)
p=0.159 — E-no NAT: 18.4% (7.4 t0 36.2)

_— 0.60 Y-NAT: 4.7% (4.2to 7.1)

1.00

0.40
0.40 — E-NAT: 88.2% (72.9to 100)

= E-no NAT: 65.0% (45.8t0 84.1)

Y-NAT: 93.7% (90.6 to 96.9) 0.20
0.20 j ]*] x
0.00 —— 3 p=0.351

0.00 0 1 2 3 4 5
0 1 2 3 4 5 Years from surgery
Years from surgery
*p<0.001
*p<0.001 NAT, neoadjuvant treatment
NAT, neoadjuvant treatment S-year survival (95%CI)

S-year survival (95%CI)

Fig.3 Local recurrence rates in patients aged 75 years or older vs.
Fig.2 Cancer-specific survival of elderly and younger patients and patients aged under 75 years
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Geriatric Assessment score in elderly patients (>75 years)
with rectal cancer [22]. They argued that the study popula-
tion had acceptable morbidity and rate of sphincter preser-
vation using the score. Their study included only 15 elderly
rectal cancer patients who received NAT, similar to the
present study, which also included only 19 elderly patients
treated with NAT. This number of patients was too small
to draw any conclusion as to whether elderly patients with
rectal cancer were suitable candidates for multimodal treat-
ment, and further research is clearly needed.

To decide on the best treatment strategy for elderly
patients with locally advanced rectal cancer, it is important
to consider the advantages and disadvantages of a multi-
modal approach, including the risk of severe adverse events
associated with NAT, the perioperative complication rate,
the rate of sphincter preservation, and the rate of pCR.
According to previous reports, the rate of postoperative
complications ranged from 12.5 to 37%, the rate of grade
3 toxicity ranged from 12.5 to 34.9%, the rate of sphincter
preservation ranged from 64 to 91.1%, and the pCR rate
ranged from 14.7 to 21.8% [20-27]. In the present study,
the rate of grade 3 toxicity was lower than that in the previ-
ous reports and the other rates were similar. Regarding the
chronological distribution of the elderly patients treated with
NAT, only three (16%) patients in the E-NAT group were
treated with NAT within 6 years after the introduction of
NAT in our institution, while 45% of the patients treated
with NAT were 75 years of age or older in the later phase
of this study period. After gaining experience with NAT for
patients with locally advanced low rectal cancer, the indi-
cation for NAT was cautiously and gradually extended to
elderly patients, which might be one of the reasons why the
incidence of severe adverse effects was low in the present
study. Moreover, elderly patients would be a heterogene-
ous population in terms of physiological tolerance, co-mor-
bidity, and functional capacity, which may make it difficult
to undergo standardized treatment. Currently, there is no
clinically validated tool that can accurately predict treatment
tolerance in elderly patients [26]. To prevent severe adverse
events associated with NAT, case-by-case decision-making
and individually tailored responses should be established
by a multidisciplinary team consisting of specialists in each
field.

According to previous reports, the 3—5-year overall sur-
vival of elderly rectal cancer patients after NAT ranged
from 48.1 to 67.5%, but the 5-year CSS of these patients
has rarely been reported [20, 22, 24, 28]. However, analy-
sis of the CSS of elderly patients could be more important
because of their likely increased risk of non-cancer-related
death [26]. The 5-year CSS of the present E-NAT group
was good, but not significantly different from that of the
E-no NAT group. The reported 5-year LR rate ranged from
4 to 9%, similar to that in our series [21, 28]. The present

study clearly showed that the local control effect of NAT
was maintained in elderly rectal cancer patients.

The present study had some limitations. First, there
were no clear criteria for selecting the elderly patients
who were treated with NAT and this was a retrospec-
tive single-center study with a small number of elderly
patients treated with NAT for locally advanced low rectal
cancer. The odds ratio for postoperative complications in
elderly patients treated with NAT was 0.606 compared
with younger patients treated with NAT. Advanced age is
generally considered an independent risk factor for post-
operative complications [29, 30]. The discrepancy between
the results of this study and those of previous studies was
attributed to the small sample size and potential selec-
tion bias of elderly patients treated with NAT. Second,
the background characteristics of the patients were poten-
tially different among the three groups. The differences
between the elderly patients treated with and those treated
without NAT are described above, and differences also
existed between the elderly patients treated with NAT and
the younger patients treated with NAT. The ratio of female
patients treated with NAT was significantly higher in the
E-NAT group than in the Y-NAT group (p =0.032). Nota-
bly, the average life span of women is longer than that of
men and the risk of co-morbidity is lower in women than
in men [31, 32]. As a result, elderly women were more
frequently treated with NAT after case-by-case evalua-
tion in this study. Moreover, the type of NAT was near-
significantly different between the groups (p =0.051),
and the rate of adjuvant chemotherapy was significantly
lower in the elderly patients than in the younger patients
treated with NAT (p =0.031). These differences between
the groups might have influenced the results of the present
study. Nevertheless, this study clearly demonstrated that
certain elderly patients benefited from NAT, and the deci-
sion to give NAT to elderly rectal cancer patients should
not be based solely on a patient’s chronological age.

Conclusion

Based the findings of the present study, NAT should be con-
sidered as a treatment option for elderly patients with rectal
cancer. It is crucial to establish clear criteria for selecting
elderly rectal cancer patients who may derive benefit from
NAT.
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