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Purpose. Although tumor resection surgery followed by adjuvant chemo-
therapy is the primary treatment for stage III colorectal cancer, the optimal
protocol for patients aged > 80 years remains unclear. Our study aimed to
evaluate the long-term outcomes of adjuvant chemotherapy after tumor
resection surgery in extremely elderly patients.

Methods. We retrospectively examined patients aged > 80 years, who
were diagnosed with stage I1I colorectal cancer following tumor resection
surgery between 2009 and 2013 at the Taipei and Taichung Veterans Gen-
eral Hospital. Normally distributed data are presented as mean and as-
sessed using Chi-square tests. We calculated 5-year overall survival by us-
ing the log-rank test. Multivariable proportional hazards regression analy-
sis was used to determine independent risk factors for overall mortality.
Results. In total, 213 patients were analyzed and divided into two groups:
complete (n = 71) or incomplete adjuvant chemotherapy (n = 142). The
group of complete adjuvant chemotherapy had better 5-year overall sur-
vival (52.4% vs. 35.2%, p = 0.003). The timing of initial adjuvant chemo-
therapy after surgery was 6.86 weeks in average. Multivariate analysis
showed that the independent prognostic factors were TNM stage and the
receiving of complete adjuvant chemotherapy, or not (p =0.006; p = 0.001).
Conclusion. Nearly half of the extremely elderly patients with stage 111
colorectal cancer didn’t complete adjuvant chemotherapy. Those who re-
ceived complete adjuvant chemotherapy showed higher overall survival
in our study.

[J Soc Colon Rectal Surgeon (Taiwan) 2019;30:77-83]

C olorectal cancer is one of the most commonly di-
agnosed malignancies in developed countries.'
According to the report from World Health Organiza-
tion (WHO),? approximately 1.80 million individuals
were diagnosed with colorectal cancer in 2018, and
approximately 0.86 million patients died from colo-
rectal cancer. In Taiwan, colorectal cancer is the most
common cancer in males and second-most common
cancer in females; additionally, it is the third leading

cause of cancer-related deaths.’ In 2016, there were
19,279 newly diagnosed cases of colorectal cancer in
Taiwan, and the number of cases has annually in-
creased since 2002.° There were 5,722 deaths from
colorectal cancer in Taiwan in 2016. According to the
National Cancer Intelligence Network in the UK, most
patients with colorectal cancer were aged > 70 years
(approximately 60%).* Therefore, the importance of
treatment plans specifically designed for elderly pa-
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tients is increasing.

The survival benefit for younger patients with
stage III colon cancer treated with 5-fluorouracil (5-
FU)-based adjuvant chemotherapy is well-established.’
More recently, a report showed an equal benefit of
5-FU-based adjuvant chemotherapy for selected el-
derly patients with stage III colon cancer.® Although
adjuvant chemotherapy is recommended for patients
with stage III colon cancer, a smaller proportion of el-
derly individuals with stage III colon cancer receive
adjuvant chemotherapy.” Reasons for this disparity in-
clude frailty, additional comorbidities, and the dimin-
ished life expectancy of extremely elderly patients.
The survival benefit of adjuvant chemotherapy for pa-
tients with stage III colorectal cancer aged > 80 years
remains unclear; this study was designed to evaluate
the benefits of chemotherapy in this elderly population.

Materials and Methods

We retrospectively examined 222 extremely el-
derly patients aged > 80 years, who were treated at
two hospitals, from January 2009 to December 2013.
We included patients diagnosed with stage I1I colo-
rectal cancer after tumor resection surgery at the Tai-
pei Veterans General Hospital and the Taichung Veter-
ans General Hospital. We divided the patient cohort
into two groups according to the completeness of their
adjuvant chemotherapy regimen (i.e., complete versus
incomplete adjuvant chemotherapy groups). We de-
fined complete adjuvant chemotherapy as receiving at
least six courses of adjuvant chemotherapy or more
than six months of adjuvant chemotherapy without in-
terruption. The incomplete adjuvant chemotherapy
group included patients who never received adjuvant
chemotherapy and those who received fewer than six
courses of chemotherapy. We excluded patients with
in-hospital mortality from the analysis. In-hospital
mortality was defined as death during hospitalization
for tumor resection surgery.

Data were collected for all patients, including age,
sex, comorbidities, ASA classification prior to sur-
gery, tumor location, the type of surgery, pathological
TNM staging, in-hospital mortality, the duration of

follow-up, and the final cause of death. Statistical an-
alyses were conducted with IBM SPSS Statistics ver-
sion 20. Normally distributed data are presented as
mean and examined with chi-square tests. The sur-
vival time was defined as the time from surgery to
death or latest follow-up day. We calculated overall
S-year survival for both groups and compared the re-
sults using the log-rank test. Multivariable propor-
tional hazards regression analysis was used to deter-
mine independent risk factors for death of extremely
elderly patients with stage III colorectal cancer, treated
with or without adjuvant chemotherapy. p values less
than 0.05 were considered statistically significant.

Results
Patients

We analyzed 222 extremely elderly patients (aged
> 80 years) who underwent tumor resection surgery
and were diagnosed with stage III colorectal cancer.
There were 136 patients from Taipei Veterans General
Hospital and 86 from Taichung Veterans General Hos-
pital. We excluded 9 cases of in-hospital mortality and
evaluated the remaining 213 patients. There were 87
patients who did not receive any adjuvant chemother-
apy. There were 126 patients who received at least one
course of adjuvant chemotherapy. Of the 126 cases,
68 patients underwentat least six courses of adjuvant
chemotherapy, or more than 6 months of chemother-
apy without interruption. There were 31 patients re-
ceiving oxaliplatin-based chemotherapy and 37 pa-
tients receiving 5-Fluorouracil (5-FU)/Leucovorin or
capecitabine. There were 58 patients who did not
complete adjuvant chemotherapy, and the reasons for
incomplete treatment are summarized in Table 1. One
patient had the chemotherapy regimen changed from
oral uracil-tegafur (UFUR) to oxaliplatin-based che-
motherapy because of recurrence. There were two pa-
tients changed regimens from oxaliplatin-based che-
motherapy to UFUR because of intolerable side ef-
fects, but went on to receive at least 6 months of addi-
tional treatments. These 3 patients were included in
the complete chemotherapy group. The remaining
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Table 1. Analysis of adjuvant chemotherapy in patients with
stage III colorectal cancer aged > 80 years (n=213)

No adjuvant chemotherapy

Completed adjuvant chemotherapy (> 6 courses/months)
Incomplete adjuvant chemotherapy (< 6 courses/months)

Lost to follow-up

Refused by patient or family
Documented side effects

Change regimen because of recurrence
Change regimen because of side effects
Unknown

87
68

cases who received fewer than six courses of adjuvant
chemotherapy, and those who never received adjuvant
chemotherapy were included in the incomplete che-
motherapy group. Males comprised 63.38% of the in-
complete chemotherapy group and 76.06% of the
complete chemotherapy group (p = 0.054). Histolo-
gical examinations revealed that most patients had
moderately-differentiated adenocarcinoma (Table 2).
Most patients were diagnosed with stage IIIB colo-
rectal cancer (73.24% in the incomplete chemother-
apy group and 78.87% in the complete chemotherapy

Table 2. Characteristics of patients with stage III colorectal cancer aged > 80 years according to adjuvant chemotherapy

administration (n = 213)

Incomplete adjuvant chemotherapy

Complete adjuvant chemotherapy

(n = 142) (n="71) P
Age [years (range)] 85.17 (80-99) 83.05 (80-91) 0.069
Male 90 (63.38%) 54 (76.06%) 0.054
ASA score [n(%)]
0-2 45 (31.69%) 27 (38.03%) 0.265
>2 97 (68.31%) 44 (61.97%)
Tumor location [n (%)]
Right colon 54 (38.03%) 15 (21.13%) 0.216
Left colon 52 (36.62%) 41 (57.75%)
Rectum 36 (25.35%) 15 (21.13%)
Histology [n (%)]
Adenocarcinoma 133 (93.66%) 69 (97.18%) 0.245
Mucinous adenocarcinoma 7 (4.93%) 2 (2.82%)
Signet cell carcinoma 1 (0.70%) 0
Mixed adenoneuroendocrine carcinoma 1 (0.70%) 0
Grade of differentiation
Well 2 (1.41%) 0 0.523
Moderate 118 (83.10%) 65 (91.55%)
Moderate to poor 13 (9.15%) 2 (2.82%)
Poor 9 (6.34%) 4 (5.63%)
T [n (%)]
1 1 (0.70%) 1 (1.40%) -
2 16 (11.27%) 2 (2.82%)
3 103 (72.54%) 54 (76.06%)
4a 12 (8.45%) 8 (11.27%)
4b 10 (7.04%) 6 (8.45%)
N [n(%)]
1 100 (70.42%) 50 (70.42%) -
2 42 (29.58%) 21 (29.58%)
Stage [n (%)]
IIA 14 (9.86%) 2 (2.82%) -
111B 104 (73.24%) 56 (78.87%)
mic 24 (16.90%) 13 (18.31%)
Emergent operation 24 (16.90%) 9 (12.68%) 0.424
Causes of emergent operation (n)
Perforation 4 1 -
Obstruction 22 9
Minimally invasive surgery [n (%)] 44 (30.99%) 23 (32.39%) 0.836
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group). There was no significant between-group dif-
ference for the percentage of emergent procedures and
minimally invasive surgery (Table 2).

The mean duration between surgery and initial
adjuvant chemotherapy was 6.86 weeks. The mean
duration was 6.19 weeks in the complete adjuvant
chemotherapy group and 7.80 weeks in the incom-
plete group.

Survival outcomes

Five-year overall survival was significantly bet-
ter in those who received complete adjuvant chemo-
therapy (52.4 £ 6.6%) than in those who received
incomplete adjuvant chemotherapy (35.2% + 4.6%;
p =0.003) (Fig. 1). Multivariate proportional haz-
ards regression analysis revealed that the independ-
ent prognostic factors were TNM stage and the re-
ceiving of complete adjuvant chemotherapy, or not
(Table 3).

Discussion

Previous studies about clinical decision making

Table 3. Multivariate survival analysis for patients with stage
III colorectal cancer aged > 80 years (n=213)

Hazard ratio

(95% CI)
Gender 1.375 0.147
ASA
0-2 1.000 0.757
>2 1.062
Tumor location
Right colon 1.000 0.588
Left colon 1.227
Rectum 0.979
TNM stage
1IA 1.000 0.006
111B 1.090
1Ic 1.304
Emergent operation 1.006 0.470
Complete adjuvant chemotherapy 0.465 0.001
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Fig. 1. Overall survival in patients with stage I1I colorectal cancer aged > 80 years according to adjuvant chemotherapy (n =

213) (p = 0.003).
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regarding chemotherapy demonstrate that elderly pa-
tients are more unwilling to receive adjuvant chemo-
therapy because of side-effect-related concerns, in-
cluding potential negative effects on quality of life.®?
We found that approximately 40% of patients with
stage III colorectal cancer aged > 80 years did not re-
ceive adjuvant chemotherapy after tumor resection
surgery. For those who had ever received adjuvant
chemotherapy, more than 40% discontinued treatment
before finishing six courses or six months of chemo-
therapy. The most common reasons for discontinuing
adjuvant chemotherapy were loss to follow-up at OPD
and treatment refusal (either patient or family). No
major complications were documented and fewer than
5% of the patients who received adjuvant chemother-
apy in our study changed the regimen for any reason.

In our study, the characteristics of the patients in
the complete adjuvant chemotherapy group were sim-
ilar to those in the incomplete adjuvant chemotherapy
group. There were no significant between-group dif-
ferences with respect to ASA score, tumor location,
TNM staging, emergent operation, or minimally inva-
sive surgery. The most common reason for emergent
surgery was intestinal obstruction. In our study, only 5
patients who received emergent surgery presented
with colonic perforations.

In 1990, 5-FU-based adjuvant chemotherapy was
found to reduce the rate of recurrence compared with
surgery only for stage III colorectal cancer.'® The
MOSAIC trial and NSABPC-07 revealed a better
overall survival rate with the addition of oxaliplatin
for patients with stage III colorectal cancer. Sanoff et
al. reported that 5-FU-based adjuvant chemotherapy
showed a significant survival benefit compared with
surgery only in a cohort study with 5489 patients aged
> 75 years with stage I1I colorectal cancer."" However,
for elderly patients aged > 80 years, there was limited
evidence of the benefit of adjuvant chemotherapy.

A previous study showed that, for every 4-week
delay in chemotherapy, there is a 14% decrease in
overall survival.”?> According to NCCN guideline ver-
sion 1.2018,'*!* adjuvant chemotherapy should be ad-
ministered as soon as the patient is able to medically
tolerate it. In our study, the mean duration of adminis-
tering adjuvant therapy was less than 8 weeks. Only 5

patients in our study had initial adjuvant chemother-
apy after more than 100 days of surgery.

In our study, patients with stage III colorectal can-
cer aged > 80 years who completed adjuvant chemo-
therapy had better overall survival than those with in-
complete adjuvant chemotherapy or surgery only. The
S-year survival rate of the complete adjuvant chemo-
therapy group was 52.4 + 6.6%. The multivariable
proportional hazards regression analysis also showed
similar results.

Our study had several limitations. First, this study
was retrospective; patient cohort from two medical
centers was limited. Second, owing to the small co-
hort size, the survival benefit between the different
chemotherapy regimens was difficult to evaluate.
Also, the influence of neoadjuvant chemoradiothe-
rapy was difficult to show in our study due to limited
case number. There were only 4 rectal cancer patients
who received neoadjuvant chemoradiotherapy. Two
of them were concluded in complete adjuvant chemo-
therapy group, and the other two cases were in incom-
plete adjuvant chemotherapy. Third, we were unable
to assess the influence of different tumor locations.
This may also have been caused by the small patient
cohort. Finally, data pertaining to microsatellite insta-
bility, gene mutation, and protein expression were not
included. With the rapid progression in the manage-
ment of colorectal cancer, further evaluations are
needed to determine more specific and personalized
treatment plans.

Conclusions

For patients with stage III colorectal cancer, tumor
resection surgery with adjuvant chemotherapy is the
standard treatment. However, fewer patients with
stage III colorectal cancer aged > 80 years receive
adjuvant chemotherapy. Our study showed an overall
survival benefit for patients with stage III colorectal
cancer aged > 80 years who received more than six
courses of adjuvant chemotherapy. Future studies
should analyze the effects of MSI, gene presentation,
and protein expression in these extremely elderly pa-
tients.
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