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Abstract

Introduction: Neoadjuvant chemoradiotherapy (nCRT) followed by operation has become the standard treatment for locally
advanced rectal cancer (LARC). However, considering the possible toxicity and complications of radiochemotherapy, nCRT is
seldom used for the elderly. The purpose of this study was to assess the safety and long-term effect of nCRT combined with TME
in elderly patients with LARC. Method: Four-hundred-fourteen LARC patients were divided into 2 groups: 108 patients were in
the elderly group (> 65 years old) and 306 patients were in the non-elderly group (<65 years old). The side effects, toxicity,
complications, disease-free survival (DFS), and overall survival (OS) of all of the patients were assessed. Results: The data
comprised 103 patients in the elderly group and 292 patients in the non-elderly group who completed nCRT sessions following
operation. The treatment-completion rates of the elderly and non-elderly groups were 95.37% and 95.42%, respectively. Twenty-
two patients developed radiotherapy complications (grade lll) in the elderly group and 37 such cases developed in the non-elderly
group. Diarrhea, skinulcer, and perianal pain were ranked as the top 3 most common complications. The incidence of infection,
anastomotic leakage, and intestinal obstruction was 0.97% in the elderly group. The 5-year DFS and 5-year OS rate were 70.7%
and 80.8% in the elderly group, 67.3% and 81.6% in the non-elderly group respectively. Conclusions: nCRT are safe and effective
for elderly patients, and it does not increase the risk of postoperative complications for the elderly. Hence, nCRT should not be
withheld based on age alone.
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What Does This Paper Add to the Literature?

This study evaluated whether neoadjuvant chemoradiotherapy
should be used in elderly patients with locally advanced rectal
cancer safety. We have proved that elderly people (> 65 years)
would not have more complications when they were underwent
neoadjuvant treatment, and their DFS and OS are almost the
same with non-elderly patients.

Introduction

The morbidity of rectal cancer is 13.67 per 100,000 in China,
and most of the patients have been found to be in the advanced
stages.' Several studies have shown that the median age for
diagnosis of colorectal cancer is 69—72 years old, and about 60—
70% of the patients are over 65 years old.”* Neoadjuvant che-
moradiotherapy (nCRT) combined with total mesorectal exci-
sion (TME) has become the standard treatment for locally
advanced rectal cancer (LARC).” Several large randomized
controlled studies have shown that neoadjuvant therapy com-
bined with TME for LARC patients can not only improve the
local control rate of tumors, but also reduce the local-
recurrence rate.°!' However, in clinical practice, clinicians
do not usually recommend neoadjuvant therapy for elderly
LARC patients over 65 years old, and instead they recommend
operation directly.'? One of the reasons is that elderly patients
often have other chronic diseases, such as diabetes, hyperten-
sion, and cardiovascular diseases.'>!* In addition, considering
the toxicity and side effects of nCRT, most physicians believe
that this may lead to a poor tolerance of elderly patients to
neoadjuvant therapy, and they may become unable to complete
neoadjuvant therapy or incur delayed treatment.'>"'® Therefore,
there are few studies on the safety and cancer outcomes of
neoadjuvant therapy in elderly LARC patients. The lack of
research evidence makes clinicians reluctant to choose neoad-
juvant therapy for elderly LARC patients. The purpose of this
retrospective study was to observe the safety and cancer out-
comes of neoadjuvant therapy in elderly patients with LARC.

Patients and Methods

Patient Population

This study retrospectively analyzed 414 rectal cancer patients
who received nCRT from August 1, 2010 to July 31, 2018 in
the Cancer Hospital of the Chinese Academy of Medical
Sciences. There were 278 males and 136 females aged 23 to
82 years. They were divided into the elderly group (> 65 years
old) and non-elderly group (<65 years old). This grouping
yielded 108 cases in the elderly group and 306 cases in the
non-elderly group.

Inclusion and Exclusion Criteria

Inclusion criteria for patients were as follows: (i) All of the
patients received endoscopy at admission and were diagnosed
as having rectal adenocarcinoma by biopsy; (ii) All of the

patients underwent chest, abdominal CT, and pelvic MR exam-
ination at admission and before operation. The imaging diag-
nosis was T3-4/N+-.

Exclusion criteria for patients were as follows: (i) multiple
primary colorectal cancer; (ii) suffering from or have suffered
from malignant tumors in other parts of the body; (iii) patients
undergoing short-range radiotherapy (a total of 25 Gy radiation
in 5 fractions); (iv) patients who achieved clinical complete
remission (cCR) after nCRT, and were treated with “watch and
wait;” and (v) patients who did not undergo surgical treatment
in our center after neoadjuvant therapy.

Treatment Protocol

In brief, a total dose of 45-50 Gy (1.8-2.0 Gy/fraction) to the
whole pelvis in 25 fractions for 5 weeks, plus 5.4 to 9 Gy (1.8
Gy/fraction) to the tumor volume, with 6 to 15 MV energy
photons.'” There were 3 schemes of concurrent chemotherapy
as follows: (i) capecitabine 1650 mg/m?” daily concurrent with
radiotherapy; (ii) oxaliplatin combined with capecitabine
(capecitabine 1650 mg/m?, oxaliplatin 130 mg/m*/w). All of
the patients received TME surgery for at least 4 weeks after
nCRT treatment.'®

Toxicity and Postoperative Complications

Evaluation of toxicity during nCRT was according to Common
Terminology Criteria for Adverse Events Version No. 3 rec-
ommendations.'® Postoperative complications and mortality
were defined as those occurring within the 30 days following

surgery.

Follow-Up

All of the patients received postoperative reviews every 3
months at our center or local hospital within 2 years, and every
6 months for 3 to 5 years after operation. The postoperative-
review examinations included physical examination, peripheral
blood tumor markers (e.g., CEA, CA19-9), fecal occult blood,
chest and abdominal CT, pelvic CT or MRI, and whole-body
PET-CT if necessary. Tumor metastasis or recurrence was
defined by imaging results or histopathological diagnosis.

Statistical Analysis

SPSS software (IBM, v.19.0, IBM SPSS Statistics, IBM Cor-
poration, Armonk, NY) was used to test all of the data. We used
chi-square tests for counting data and 2 independent samples
t tests for comparisons between 2 groups, which was in accor-
dance with the homogeneity of normal distribution and var-
iance. Non-parametric Mann-Whitney U tests were used to
compare the measurement data between the 2 groups that were
not in accordance with the homogeneity of normal distribution
and variance. The data obtained have been expressed in the
form of mean + standard deviation, with significant differ-
ences between the 2 groups being established at P < 0.05.
Disease-free survival (DFS) and overall survival (OS) were
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analyzed by the Kaplan-Meier method. OS was defined as the
time between the date of surgery and the date of death from any
cause or the last follow-up. A P-value of < 0.05 was considered
to be statistically significant.

Results

Patient Characteristics

In this study, 414 patients were enrolled, but 19 patients
dropped out during the treatment. A total of 395 cases com-
pleted the whole course of neoadjuvant therapy combined with
TME surgery. The completion rate of nCRT was 95.37% (103/
108) in the elderly group and 95.42% (292/306) in the non-
elderly group. These patients and tumor characteristics are
listed in Table 1. There were 77 (19.49%) of 395 patients
achieved pCR after treatment, of which 23 (22.3%) patients
in the elderly group and 54 (18.5%) patients in the non-
elderly group. The pCR rate in the elderly group was signifi-
cantly higher than that in the non-elderly group (F = 41.238,
P <0.001).

Toxicity

No grade-IV or -V toxic reactions were found. There were 8
kinds of grade III toxic reactions in 60 patients, including 21
cases in the elderly group and 39 cases in the non-elderly
group. In the elderly group, 10 patients had grade III diar-
rhea/constipation, 7 patients had grade III radiation dermatitis,
2 patients had grade III nausea/vomiting and abdominal dis-
comfort, 1 patient had grade III hematochezia/anal distention
and other local rectal reactions, 1 patient had myelosuppression
and 1 patient had asthenia. Among them, 1 patient had grade III
diarrhea and asthenia at the same time, 1 patient had grade III
diarrhea and abdominal discomfort at the same time, 1 patient
had grade III diarrhea and radiation dermatitis at the same time.
In the non-elderly group, 15 patients had grade III radiation
dermatitis, 14 patients had diarrhea/constipation, 6 patients had
grade 111 rectal pain, 5 patients had grade 11l myelosuppression,
2 patients had grade III nausea/vomiting and 2 patients had
abdominal discomfort. Among them, 4 patients had grade III
diarrhea and radiation dermatitis at the same time. These acute
toxicities are listed in Table 2.

Postoperative Complications

A total of 49 patients had complications within 30 days after
the operation, of which 40 cases were in the non-elderly group
and 9 were in the elderly group. Among all of the complica-
tions, there were 19 cases of infection (perineal infection in 10
cases, pelvic infection in 5 cases, pulmonary and urinary-tract
infection in 2 case, fever of unknown origin in 1 case, and
systemic inflammatory response syndrome in 1 patient), 11
cases of leakage (anastomotic leakage in 9 cases, ureteral leak-
age in | case, small intestinal leakage in 1 case), and 11 cases of
intestinal obstruction. Additionally, 5 patients had urinary
retention, 3 patients discharged without removal of the

3
Table 1. Demographic and Clinical Features for All Patients.
Non-elderly
Elderly group group
Variable (n = 103) (n =292)  P-value
Sex 0.544
Male 72(69.90) 194(66.44)
Female 31(30.10) 98(33.56)
Average age (years) 70.69 + 4.84 52.45 + 8.34 <0.001*
BMI 0.129
<18.5 5(4.85) 8(2.74)
18.5~24 40(38.83) 145(49.66)
>24 58(56.31) 139(47.60)
Cigarette smoking 0.472
Present 42(40.78) 131(44.86)
Absent 61(59.22) 161(55.14)
Comorbid illness 0.001*
Yes 49(47.57%)  88(30.14%)
No 54(52.43%) 204(69.86%)
Operation history 0.222
Yes 16(15.53) 32(10.96)
No 87(84.47) 260(89.04)
Surgery 0.550
LAR 45(43.69) 144(49.32)
APR 54(52.43) 136(46.58)
Hartmann 4(3.88) 12(4.11)
Interval time between nCRT 0.046*
and surgery
<6w 3(2.91) 25(8.56%)
6~8w 32(31.07) 109(37.33%)
>8w 68(66.02) 158(54.11%)
TRG (Dworak) 0.242
1 6(5.83) 28(9.59)
2 53(51.46) 130(44.52)
3 21(20.39) 80(27.40)
4 23(22.33) 53(18.15)
Distance from anal verge 0.759
<Scm 74(71.84) 201(68.84)
5~10cm 27(26.21) 82(28.08)
>10cm 2(1.94) 9(3.08)
Differentiation 0.586
Poor 15(14.56) 55(18.84)
Well-moderate 66(64.08) 182(62.33)
Unknown 22(21.36) 55(18.84)
nCRT protocol <0.001*
Capecitabine 76(73.79%)  220(75.34%)
XELOX 12(11.65%)  61(20.89%)
other 15(14.56%) 11(3.77%)
Adjuvant chemotherapy <0.001*
Yes 56(54.37%)  226(77.40%)
No 47(45.63%)  66(22.60%)
cT stage 0.641
T3 84(81.55) 244(83.56)
T4 19(18.45) 48(16.44)
cN stage 0.061
N+ 80(77.67) 250(85.62)
NO 23(22.33) 42(14.38)
T down-staging 0.972
Yes 52(50.49) 148(50.68)
No 51(49.51) 144(49.32)
N down-staging 0.123
Yes 52(50.49) 173(59.25)
No 51(49.51) 119(40.75)
(continued)
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Table I. (continued)

Non-elderly

Elderly group group
Variable (n = 103) (n=292) P-value
ypTNM stage 0.308
I 17(16.50) 61(20.89)
I 47(45.63) 109(37.33)
111 39(37.86) 122(41.78)
KPS 0.081
80-100 98(95.15) 287(98.29)
50-70 5(4.85) 5(1.71)
nCRT complications 0.099
Grade III 22(21.36) 37(12.67)
Grade II 35(33.98) 123(42.12)
Grade I 39(37.86) 102(34.93)
Not recorded 7(6.80) 30(10.27)
Postoperative complication 0.189
Yes 9(8.74) 40(13.70)
No 94(91.26) 252(86.30)

*P < 0.05, statistically significant.

drainage tube, 3 patients suffered from abdominal bleeding
after operation, and 3 patients had necrosis or severe edema
of the intestinal tube at stoma. One patient had poor self-control
of defecation after operation. It is worth noting that the first 3
complications (infection, leakage, and intestinal obstruction)
with the highest incidence rate did not show statistical differ-
ences between the 2 groups. The incidence of infection was
3.88% (4/103) in the elderly group and 4.79% (14/292) in the
non-elderly group (P = 0.703). The incidence of intestinal
obstruction was 0.97% (1/103) in the elderly group and
3.42% (10/292) in the non-elderly group (P = 0.193). The
details are presented in Table 3.

Disease-Free Survival Rate and Overall Survival Rate

Next, 395 patients who completed nCRT combined with TME
were followed up in terms of their progress. The 5-year DFS
rate was 70.7% in the elderly group and 67.3% in the non-
elderly group. The 5-year OS rates were 80.8% and 81.6% in
the elderly group and non-elderly group, respectively. It was
found that there was no significant difference in DFS (P =
0.837) and OS (P = 0.608) between the 2 groups (Figure 1).

Discussion

Preoperative neoadjuvant chemoradiotherapy combined with
total mesorectal excision has become the standard method for
the treatment of locally advanced rectal cancer. However, clin-
icians are reluctant to provide nCRT for elderly patients (> 65
years old) with LARC because of the possible toxicity and
intolerance of radiotherapy and chemotherapy. In the past 2
years, only 16.92% of elderly patients have received nCRT.
At present, there are few studies on the effect of nCRT on the
elderly, and the age limit for elderly patients is inconsistent.?’-
22 1n the absence of sufficient clinical evidence, clinicians also

Table 2. Acute Toxicity in Rectal Cancer Patients Treated With
Neoadjuvant Chemoradiotherapy.

Elderly Non-elderly
group group
(n = 103) (n = 292) x> P-value
Radiodermatitis 4.830 0.185
Grade 3 7(6.80) 16(5.48)
Grade 2 16(15.53) 67(22.95)
Grade 1 28(27.18) 93(31.85)
Unhappen 52(50.49) 116(39.73)
Nausea/vomiting 2911 0.406
Grade 3 2(1.94) 2(0.68)
Grade 2 2(1.94) 7(2.40)
Grade 1 7(6.80) 11(3.77)
Unhappen 92(89.32) 272(93.15)
Abdominal 6.937 0.074
discomfort
Grade 3 2(1.94) 2(0.68)
Grade 2 3(2.91) 1(0.34)
Grade 1 0(0) 2(0.68)
Unhappen 98(95.15) 287(98.29)
Diarrhea/ 5.284 0.152
Constipation
Grade 3 10(9.71) 14(4.79)
Grade 2 20(19.42) 47(16.10)
Grade 1 24(23.30) 61(20.89)
Unhappen 49(47.57) 170(58.22)
Hematochezia/ 7.671 0.053
Tenesmus
Grade 3 1(0.97) 0(0)
Grade 2 2(1.94) 14(4.79)
Grade 1 20(19.42) 35(11.99)
Unhappen 80(77.67) 243(83.22)
Anorexia 6.532 0.038*
Grade 3 0(0) 0(0)
Grade 2 7(6.80) 6(2.05)
Grade 1 14(13.59) 30(10.27)
Unhappen 82(79.61) 256(87.67)
Myelosuppression 7.505 0.057
Grade 3 1(0.97) 5(1.71)
Grade 2 4(3.88) 32(10.96)
Grade 1 11(10.68) 46(15.75)
Unhappen 87(84.47) 209(71.58)
Anal pain 6.091 0.107
Grade 3 0(0) 6(2.05)
Grade 2 18(17.48) 35(11.99)
Grade 1 25(24.27) 54(18.49)
Unhappen 60(58.25) 197(67.47)
Hand-foot syndrome 0.682 0.711
Grade 3 0(0) 0(0)
Grade 2 1(0.97) 1(0.34)
Grade 1 1(0.97) 2(0.68)
Unhappen 101(98.06) 289(98.97)
Urinary tract 0.947 0.623
infection
Grade 3 0(0) 0(0)
Grade 2 0(0) 1(0.34)
Grade 1 1(0.97) 1(0.34)
Unhappen 102(99.03) 290(99.32)
Fatigue 5.313 0.150
Grade 3 1(0.97) 0(0)
Grade 2 3(2.91) 8(2.74)
Grade 1 12(11.65) 20(6.85)
Unhappen 87(84.47) 264(90.41)

*P < 0.05, statistically significant.
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lack the courage to carry out nCRT for the elderly. Although
nCRT cannot improve the OS rate of patients, it does improve
the local-control rate of tumors, reduces the tumors stage, and
improves the RO-resection rate. The significance of the present
study is that it will add to the “marked paucity of published data
in this area” to guide management of elderly patients.*?

The results showed no significant difference on the nCRT
completion rate between elderly patients and non-elderly
patients. Nearly half of the elderly patients were complicated
with chronic diseases, but it did not affect the nCRT-
completion rate in the elderly group. There were no grade-IV
or -V complications in the elderly group during nCRT.
Although about 1 in 5 patients in the elderly group had grade

Table 3. Postoperative Complications in Rectal Cancer Patients
Treated With Neoadjuvant Chemoradiotherapy.

IIT complications and this data was slightly higher than that in
the non-elderly group, the incidence of grade-II complications
in the elderly group was slightly lower than that in the non-
elderly group. Although the incidence of anorexia in the elderly
group is significantly higher than that in the non-elderly group,
they are all grade I-1I, with mild symptoms, which can be
relieved after symptomatic treatment. In addition, there was
no significant difference in the incidence of various complica-
tions between the 2 groups (P > 0.05).This is similar to previ-
ous reports.”* The results of our present study show that elderly
patients tolerated neoadjuvant CRT in nearly equivalent terms
to younger patients.

It is worth noting that the incidence of postoperative com-
plications in the elderly group is slightly lower than that in the
non-elderly group, but no statistical difference was found.
Moreover, there was no statistical difference in the incidence
of infection, leakage, and intestinal obstruction, which were the
main complications after operation between the 2 groups. This
suggests that elderly LARC patients can well tolerate nCRT
and that their age will not increase the incidence of complica-
tions of neoadjuvant therapy and post-operative complications.

The present study found that there were no significant dif-
ference in 5-year DFS and OS rate between the elderly group
and the non-elderly group respectively. This is inconsistent
with some existing research results, which may be due to incon-
sistencies in the age requirements of the “elderly patients”
included in various studies and it may also be due to the fact
that the number of elderly patients included in various studies is
very small and there may be an inherent bias.”**>%® Interest-
ingly, in this study, there was almost no significant difference
in the general data and tumor characteristics between the 2
groups, but the proportion of elderly patients who did not
receive adjuvant chemotherapy after surgery was almost twice

Elderly Non-elderly
group group
Postoperative complications (n = 103) (n = 292)
Perineal infection 1 9
Pelvic infection 2 3
Pulmonary and urinary tract infection 1 1
Fever of unknown origin 0 1
SIRS 0 1
Anastomotic leakage 1 8
Ureteral leakage 0 1
Small intestinal leakage 0 1
Intestinal obstruction 1 10
Urinary retention 2 3
Abdominal bleeding after operation 0 3
Stoma mucosal edema, or necrosis 0 3
Poor self-control of defecation 1 0
All 9 44
A
10
Bl non ki o
: +- elderly group censored
ey +— non-eklerly group censored
0.8 i T
i N
Lot

Disease-free survival rate

00y T 1 1 T T T
0 10 20 30 40 50 60

Month of follow-up

B

Melderly group
‘non-elderty group

4 = elderly group censored

T 4 non-elderty group

censored

overall survival rate
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Month of follow-up

Figure 1. Kaplan—Meier curves showed no significantly disease-free survival (A) and overall survival (B) difference on 2 subgroups in

accordance with age.
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that of non-elderly patients. The main reason might be that the
patients were reluctant to accept postoperative chemotherapy
subjectively. Even so, there was no difference in DFS and OS
between the elderly group and the non-elderly group. In order
to elucidate how postoperative chemotherapy impact on prog-
nosis, which might lead to shortened the survival time in non-
elderly group, we further analyzed the data and found that no
significant difference on OS (3 = 3.009, P = 0.083) and DFS
(x> = 0.120, P = 0.730) (Figure S1). While the OS in the
elderly group has no concern with that whether they received
adjuvant chemotherapy (x> = 0.989, P = 0.320), and the DFS
in elderly patients receiving adjuvant chemotherapy was sig-
nificantly lower than that of patients without adjuvant che-
motherapy (x> = 6.082, P = 0.014) (Figure S2). So whether
adjuvant chemotherapy after the operation is meaningful to
elderly patients is an issue that merits further discussion.

Our study has several limitations. First, it was a single-
center retrospective analysis, and the number of cases in the
elderly group was relatively small. There were only 56 elderly
people over 70 years old, while only 23 patients were over 75
years old. The reason may be due to clinical scruples about
nCRT for elderly patients, which also illustrates the importance
of relevant research from another perspective. Second, some
high-risk patients and patients with multiple comorbidities tend
to transfer to general hospitals after nCRT completion.

The results of our study indicate that nCRT is safe and
effective for the elderly, and that it does not increase the post-
operative complications of the elderly. Hence, nCRT should
not be refused for patients based on age alone. To achieve more
accurate insights, more trials focused on treating elderly
patients with cancer should be performed.
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