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ABSTRACT

Background

In studies of colorectal cancer, the elderly have been frequently underrepresented
because comorbid conditions and functional status often lead to study exclusion. For
elderly patients with an indication for neoadjuvant chemoradiotherapy (hCRT), physicians
usually decide using clinical factors whether nCRT should be offered. The aim of the
present retrospective study was to assess the tolerability of N\CRT with capecitabine and
the surgical outcomes in patients aged 270 years with locally advanced rectal cancer.

Methods

Data from 1372 rectal cancer patients diagnosed from 2002 to 2012 at 4 Dutch hospitals
were used. Patients aged 2 70 years were included if they had received nCRT, and their
data were analyzed for treatment deviations, postoperative complications, mortality,
disease-free survival (DFS), and overall survival (OS). The data were stratified into 3 age
groups (70-74, 75-79, and 2 80 years).

Results

We identified 447 patients aged = 70 years. Of these patients, 42 had received nCRT,
and 37 (88%) had completed nCRT. Radiation dermatitis, fatigue, and diarrhea were
reported in 62%, 57%, and 43% of the 42 patients, respectively. Of the 42 patients, 40 (95%)
undenwent surgery, 1 patient refused resection, and 1 patient died during nCRT of severe
mucositis due to dihydropyrimidine dehydrogenase deficiency. The postoperative
complication rate was 30%, and the 30-day mortality rate was 0%. A pathologic complete
response was found in 7.5%. The 2- and 5-year DFS and OS rates were 58.5% and 40.7%
and 81.0% and 58.2%, respectively.

Conclusion

The results of the present multicenter study have shown that if selected on clinical
factors, nCRT with capecitabine is safe and well tolerated in elderly patients. No negative
effect on surgical outcome was measured, and the beneficial effect (pathologic complete
response, DFS, and OS) seemed comparable to that for younger age groups. We believe
that elderly patients should not be excluded from nCRT on the basis of age only.
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INTRODUCTION

Colorectal cancer (CRC) is a common disease worldwide, representing the third most
commonly diagnosed malignancy.* With the improved life expectancy of elderly in
general, the better diagnostic and staging techniques, and the CRC screening programs,
physicians will increasingly see patients with CRC.23 CRC predominantly affects elderly
patients. The median age at diagnosis is 69-72 years, with 60% to 70% of all cases
diagnosed in patients aged 265 years.#7 However, the aging process is associated
with physiological, sociological and psychological transitions. As such, the risk of
chemotherapy- and radiotherapy- related toxicity and postoperative morbidity could
be increased. In addition, neocadjuvant chemoradiotherapy (nCRT) only affects the local
recurrence rate but not the overall survival of rectal cancer patients; thus, the benefit
for elderly patients is doubtful.

In the past decade, several randomized controlled studies have confirmed the efficacy
of NCRT and total mesorectal excision (TME) surgery resulting in a lower risk of local
recurrence in rectal cancer patients.® In the Netherlands, nCRT for rectal cancer was
introduced in 2006. Patients with a suspected positive resection margin along the
mesorectal fascia and/or 24 suspected lymph nodes within the mesorectum and/
or lymph nodes outside the mesorectal fascia on magnetic resonance imaging are
considered eligible for nCRT. However, in studies on CRC, older patients have been
frequently underrepresented because a comorbid condition and/or functional status
often led to study exclusion*® In leading intervention studies such as the German
Rectal Cancer study group and the ACCORD 12/PRODIGE 2 phase Ill study the median
age of included patients is 62 and 63 years, respectively 4 Few data on safety and
beneficial effects of NCRT in the elderly are available.

The Dutch guidelines for CRC have advocated that the treatment principles of rectal
cancer should not be different for younger and older patients. They should, however,
be adapted when comorbidities and/or physiological changes are present.2® In elderly
rectal cancer patients with an indication for nCRT according to T/N stage, physicians
usually decide on clinical factors whether nCRT should be offered to individual patients.

The aim of the present retrospective study was to assess the tolerability of nCRT with
capecitabine and surgical outcomes in patients aged 270 years with locally advanced
rectal cancer (LARC). We also assessed postoperative complications, mortality, disease-
free survival (DFS) and OS.
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METHODS

Patient population

The present retrospective multicenter study included data from the Dutch
Comprehensive Cancer Centre of all patients with histologically confirmed rectal
adenocarcinoma (stadium I-1V) from January 1, 2002 to December 31, 2012 from 4 Dutch
hospitals (i.e. St. Antonius Hospital Nieuwegein and Utrecht, Diakonessenhuis Hospital
Utrecht, Meander Medical Centre Amersfoort and University Medical Centre Utrecht)
in the region of Utrecht, Netherlands. All patients aged 270 years who had received
NCRT were included. The patient and treatment characteristics were obtained from the
medical records. The medical ethics research committee approved the present study.
(registration no., W13.018).

Treatment regimen

Patients received nCRT according to the applicable guidelines? Clinical staging
was determined by radiologic evaluation and the clinical TNM classification valid at
diagnosis. The treatment of all patients was discussed in a multidisciplinary team that
included oncologists, surgeons, radiation oncologists, gastroenterologists, pathologists
and radiologists.

NCRT consisted of a regimen of chemotherapy and radiotherapy for 5 weeks followed
by surgery 8 to 10 weeks later. The external beam radiotherapy dose was 50 Gy,
delivered in 25 daily fractions of 2 Gy 5 times each week in supine position. Concomitant
chemotherapy consisted of the oral 5-fluorouracil derivate capecitabine, 825 mg/m?
twice daily, 7 days weekly?* Radical rectal resection was performed using to the TME
technique by experienced colorectal surgeons specializing in colorectal oncology.*®

Patient evaluation and follow up

Patients were monitored during and after nCRT for adverse events. The medical records
were reviewed for gastro-intestinal, hematological and cardiac events, dermatitis, hand-
foot syndrome, fatigue and death. The hematological toxicity was evaluated using the
National Cancer Institute's Common Terminology Criteria for Adverse Events, version
4.0%

The primary endpoint was the tolerability of NCRT and surgical outcomes in patients
aged 270 years with LARC, including postoperative complications, mortality, DFS, and
OS. Tolerability was defined as the number of treatment deviations with nCRT. The
relative dose intensity was calculated and used as a reflection of treatment deviations,
defined as the ratio of the actual delivered dose intensity of capecitabine to the standard
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dose intensity of capecitabine (mg/m?/week). The decision to deviate from the intended
treatment schedule was the responsibility of the treating physician and not determined
by a standardized protocol.

Statistical methods

The data were stratified by patient age into three groups (70-74, 75-79 and 280 years). The
chi-square test and Fisher's exact test were used to analyze differences in proportions.
All tests were two-sided and p-values (P<0.05) were considered to indicate statistical
significance. DFS and OS were calculated using the Kaplan-Meier method and were
calculated from the first day of NCRT. The statistical analysis was performed using SPSS
Statistics for Windows, version 22.0 (IBM, Corp, Armonk, NY).
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RESULTS

Baseline patient characteristics

A total of 447 rectal cancer patients aged 270 years were identified, with a median
follow-up of 51 months [range 1-99 months]. Of these, 42 patients (9.4%) had received
NCRT, with a median age of 74 years (interquartile range, 72-78). The cases of LARC
were all diagnosed from 2006 to 2012. The Eastern Cooperative Oncology Group (ECOG)
performance score was favorable for 88% of the patients at diagnosis. The distribution
of distal tumors (s5cm from the anal verge) and proximal tumors (>5cm from the anal
verge) in the study cohort was equal. Baseline characteristics are listed in Table 1.

Table 1. Baseline Clinical Characteristics (N=42).

Characteristics Patients (%)
Age

70-74 23(547)
75-79 12 (28.6)
280 7 (16.6)
Gender

Male 26 (61.9)
Female 16 (38.1)

ECOG Performance score

o] 20 (47.6)
1 17 (40.5)
2 3(71)

>2 2(4.8)
Clinical T stage

TiorT2 3(71)
T3 22 (52.4)
T4 17 (40.5)
Clinical N stage

No 6 (14.3)
N1 20 (47.6)
N2 16 (38.1)
Tumor height

Lower rectum (s5cm) 21 (50.0)
Higher rectum (>5cm) 21(50.0)

Abbreviation: ECOG: Eastern Cooperative Oncology Group
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Tolerability of nCRT

Overall, 37 patients (88.1%) completed the planned NnCRT with capecitabine without
treatment deviations, with no significant differences between the three age groups.
The remaining 5 patients (11.9%) received <75% of the intended dose of capecitabine
because of severe diarrhea (n=2), neutropenic fever (n=1), or severe mucositis due
to dihydropyrimidine dehydrogenase (DPD)-deficiency (n=1). The patient with DPD-
deficiency died of mucositis in the third week of nNCRT. The intended radiation dose was
given to all patients, except for the patient with DPD deficiency. Two patients required
a dose delay because of diarrhea and fatigue. Patients with comorbidity or an ECOG
performance status 22 did not experience more treatment deviations than the other
patients (P=0.516 and P=0.231, respectively). Most patients (95.2%) experienced adverse
events, with radiation dermatitis (61.9%), fatigue (57.1%) and diarrhea (42.9%) the most
common (Table 2).

Table 2. Adverse events during nCRT according to age group (70-74, 75-79 and 280 years).

Adverse events 70-74 years 75-79 years 280 years P-value
(n=23) (n=12) (n=7)
Constipation 3(13.0) 1(8.3) o] 0.310
Diarrhea 9391 5(417) 4(57.1) 0.448
Nausea/vomiting 2(87) o] 3(42.8) 0.067
Anorexia 4(17.4) 2(167) 1(14.3) 0.856
Dehydration [¢) o 1(14.3) 0.067
Leucopenia 0 0 o] -
Thrombocytopenia
CTC grade 1 1(4.3) 1(8.3) 0 0.821
Anemia 0.018
CTC grade 1 1(4.3) 0 0
CTC grade 2 0 1(8.3) 0
CTC grade 3 0 1(8.3) 0
Neutropenic fever 0 0 1(14.3) 0167
Dysuria-painful urination 3 (13.0) 5(417) 1(14.3) 0.482
Radiation dermatitis 15 (65.2) 7 (58.3) 4(571) 0.649
Allergy 0 0 o] -
Hand-foot syndrome 1(4.3) 1(8.3) 0 0.821
Fatigue 13 (56.5) 6 (50.0) 5(71.4) 0.641
Cardiac o] o] o} -
Death 0 o 1(14.3) 0.236

Abbreviation: CTC: Common toxicity criteria
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Surgery procedures, postoperative complications, mortality and adjuvant chemotherapy
Of the 42 patients, 40 patients underwent surgery (95.2%); 1 patient refused resection and
1 patient died of DPD deficiency during nCRT. The median interval between the last day
of NnCRT and surgery 49 days [range 32-126 daysl. Among the 40 patients, 10 patients
(23.8%) had received a diverting stoma before starting nCRT. A primary anastomosis was
performed in 3 patients, and the remaining group received a permanent colostomy. The
pathology report showed RO resections in 36 patients (90%). A pathologic complete
response (pCR) was observed in 3 patients (7.5%).

Postoperative complications developed in 12 patients (30%), with 6 patients (15%)
requiring reoperation because of anastomotic leakage (n=2) or drainage of a presacral
abscess (n=4). Patients aged 70 to 74 years were significantly more often hospitalized
within <30 days compared with the other patients (P-0.041). The reasons for repeat
hospitalization were anastomotic leakage (n=1), wound infection (n=1), pneumonia (n=2)
and presacral abscess (n=2). Postoperative intensive care admissions were indicated for
only 2 patients (5%), 1 for a transfusion reaction and 1 because of respiratory problems.
Patients aged 280 years were significantly longer, owing to discharge to a nursing home
and a longer recovery period required for postoperative complications (P=0.034). The
remaining postoperative complications and treatment efficacy did not significantly differ
among the three age groups (Table 3). The overall 30-day mortality rate after surgery
was 0%. Adjuvant chemotherapy was given to 8 patients. Of these 8 patients, 5 received
capecitabine monotherapy and 3 received capecitabine and oxaliplatin (Table 3).

DFS and OS rates

The 2- and 5-year DFS rates were 58.5% and 40.7%, respectively, with a median of 38
months (SE 13.8, 95% Cl 11.0-65.0) (Figure 1A). No significant differences were found in
DFS among the three age groups (log rank P-value 0.468; figure 1B). Of the 42 patients, 31
patients (73.8%) developed disease recurrence, with 4 patients having local recurrence
(9.5%) and 27 patients, distant metastasis (64.3%). The 2- and 5-year OS rates in all 42
patients were 81.0% and 58.2%, respectively, with a median OS of 67 months (Standard
Error (SE) 13.5, 95% Confidence Interval (Cl) 40.3-93.7%) (figure 2A). No significant
differences were found in OS among the three age groups (log rank P-value 0.212;
figure 2B).
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Table 3. Surgery procedures and postoperative complications according to age group (70-74,
75-79 and 280 years).

70-74 years 75-79 years 280 years P-value
(n=23) (n=12) (n=7)
Surgery 23 (100) 12 (100) 5(71.4) 0.208
No surgery o] o] 2(286)
Diverting stoma 6 (26.1) 3(25.0) 1(14.3) 0.572
Type surgery 0.206
LAR 12 (52.2) 3(25.0) 2(40.0)
APR 10 (43.5) 9(75.0) 2(40.0)
Hartmann procedure 1(4.3) [¢) 1(20.0)
Permanent colostomy 21(91.3) 11(917) 5 (100) -
Temporary Ileostomy [¢) [¢) o]
Ro resection rate 20 (86.9) 12 (100) 4(80.0) 0.322
Days hospitalized, median(range) 7 (5-9) 7 (4-16) 10 (5-35) 0.034
Postoperative IC visit 1(4.3) 0 1(14.3) 0.124
Complications 9(39.1) 1(8.3) 2 (40.0) 0.440
Anastomotic leak 1(4.3) ¢} 1(20.0)
Ileus 3(87) ¢} 1(20.0)
\¥ound infection 1(4.3) 1(8.3) o]
Pre-sacral abscess 4(17.4) ¢} 0
Re-hospitalization <30 days 6 (26.1) [¢) o] 0.041

Abbreviations; LAR: low anterior resection, APR: abdominoperineal resection, IC: intensive care
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Figure 1. Kaplan-Meier estimates of DFS in all 42 patients (A) and age groups (B).
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Figure 2. Kaplan-Meier estimates of OS in all 42 patients (A) and age groups (B).
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DISCUSSION

The combination of NCRT with TME is the standard of care for patients with LARC in the
Netherlands. To the best of our knowledge, the present multicenter study is the first to
retrospectively evaluate the tolerability, safety and outcomes of nCRT with capecitabine
in elderly patients with LARC.

Our results suggest that elderly patients with rectal cancer can receive nCRT followed
by surgery because the tolerability of NCRT and the postoperative morbidity seemed
acceptable. The clinical benefit, together with the good tolerability profile of nCRT, has
been widely demonstrated in younger patients.°*223 However, little is known about
the tolerability of nCRT with capecitabine in the geriatric population with rectal cancer
compared to the younger population. Kim et al. studied 45 younger patients (median
age, 55 years) that reported that 95% of the patients completed nCRT with capecitabine 2
The most commonly seen grade 3 adverse events were hand-foot syndrome (7%),
fatigue (4%) and diarrhea (4%). No grade 3 or 4 hematological adverse events were
observed, similar to our study in which 1 patient developed grade 3 anemia. Grade 3
nonhematological toxicity is a frequent reason for dose modification; however, these
modifications were not often seen in the present study.

In general, the chemotherapeutic toxicity in our patients was comparable to that
reported by retrospective studies of younger patients with LARC.%52¢ The ACCOR12/
PRODIG 2 phase lll trial compared the tolerability of nCRT with either capecitabine or
capecitabine combined with oxaliplatin between older (270 year n=142) and younger
patients (<70 patients n=442). Preoperative chemoradiotherapy resulted in a greater
incidence of grade 3 toxicity (25.6% versus 15.8%, p=0.01) in the elderly. The grade 3
hematological toxicity rate was similar in the two age groups (<70 years: 4.1% vs. 270
years: 10.1%, p=0.66). Hematological toxicity was more common in the ACCORD/
PRODIGD 2 phase lll trial, which is likely explained by the addition of oxaliplatin. In the
ACCORD/PRODIGD 2 phase lll trial, 94.4% of the patients received the planned doses
of capecitabine, similar to our study.?”

Most of the studies that evaluated the geriatric population were small and used
different radiotherapy techniques and/or chemotherapy schedules.?32833 Only one
study investigated the same schedule nCRT with capecitabine in elderly. Cefaro et
al. retrospectively analyzed the data from 26 patients with a median age of 74 years.
All patients completed the chemotherapy course as planned, expect for 1 patient,
who developed hematologic toxicity. The tolerability of chemotherapy regimen in
our study was lower, with 5 patients who received less than 75% of the planned
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doses. The most frequent nonhematological toxicity in the study by Cefaro et al. was
diarrhea in 62% of the patients. The incidence of diarrhea in our study was slightly
lower (42.8%); however, the incidence of acute hematological toxicity was similar in
both studies.3

A great concern exists that if elderly patients undergo nCRT and TME, they will be
at an increased risk of postoperative complications and mortality compared with
younger patients. Younger rectal cancer patients who undergo nCRT and surgery
have a postoperative complication rate of 22.1% and a 30-day mortality rate of
0.7%.353 This is comparable to the incidence of postoperative complications and
the excellent 30-day mortality rate that we found in elderly patients (30% vs 0%,
respectively).

Anastomotic leakage, which is considered the most severe surgical complication,
is of particular interest. In our cohort, 3 patients received a primary anastomosis,
and 2 of these patients developed anastomotic leakage (66.7%). This incidence is
high compared with the incidence of anastomotic leakage after n"CRT and surgery
reported by Valenti et al. (4.2%).3°* Moreover, McDermott et al, in a systematic review,
reported that the anastomotic leakage rate after rectal cancer surgery in general
was 1% to 19% 3. The rate was 8.4% according to the Dutch Surgical Colorectal Audit
¥ However, with only 3 patients with a primary anastomosis in our study cohort, the
small sample size was too small to draw firm conclusions. Nevertheless, anastomotic
leakage after low anterior resection has been associated with increased mortality
in elderly patients.?® Furthermore, mortality at 6 months in general increased
significantly in patients 275 years compared to patients <75 years (57.1% versus 8.2%,
relative risk = 6.94 (95% Cl 2.99-16.11)), although no difference in the frequency of
anastomotic leakage was observed between the two groups (11.5% versus 10.1%).39

In addition to these favourable surgical outcomes, we found a pCR in 3 patients (7.5%).
This is slightly lower than pCR rates in previous published studies of capecitabine
pretreatment 16% and 24%, respectively).234° However, the number of patients in our
study with pCR was too small to draw meaningful conclusions. We found a 5-year
DFS rate of 40.7% and a 5-year OS rate of 58.2%, with no significant differences among
the three age groups. These are comparable to the DFS and OS rates reported in
previous studies of younger patients. A study by Kim et al. found a 5-year DFS of 52%
and an OS rate of 58.1% in patients treated with nCRT and TME # National studies
of rectal cancer patients from Sweden, Denmark, the United Kingdom and Norway
have reported overall 5-year OS rates between 44.8% and 63.4%.42
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The major limitation of the present study was the retrospective design with a
relatively small number of patients selected using clinical factors. Also, we were
not informed about the outcomes of elderly patients who did not receive nCRT most
likely because of age, comorbidity and/or frailty.

The results of the present multicentre study have shown that if elderly patients are
selected using clinical factors, nCRT will be safe and well tolerated. We found no 30-day
mortality after surgery and the beneficial effect (oCR, DFS and OS) seemed comparable
to those for younger age groups. Therefore, we believe that elderly patients should not
be withheld neoadjuvant treatment only because of age. Individual patient evaluation
using a validated comprehensive geriatric assessment could be a useful tool in the
decision-making process to prevent either under- and overtreatment of the elderly
population with LARC.
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