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Background/Aims: Elderly patients (≥ 80 years) with colorectal cancer (CRC) tend 
to avoid active treatment at the time of diagnosis despite of recent advances in 
treatment. The aim of this study was to determine treatment propensity of elderly 
patients aged ≥ 80 years with CRC in clinical practice and the impact of antican-
cer treatment on overall survival (OS). 
Methods: Medical charts of 152 elderly patients (aged ≥ 80 years) diagnosed with 
CRC between 1998 and 2012 were retrospectively reviewed. Patients’ clinical char-
acteristics, treatment modalities received, and clinical outcome were analyzed. 
Results: Their median age was 82 years (range, 80 to 98). Of 152 patients, 148 were 
assessable for the extent of the disease. Eighty-two of 98 patients with localized 
disease and 28 of 50 patients with metastatic disease had received surgery or che-
motherapy or both. Surgery was performed in 79 of 98 patients with localized 
disease and 15 of 50 patients with metastatic disease. Chemotherapy was admin-
istered in only 24 of 50 patients with metastatic disease. Patients who received 
anticancer treatment according to disease extent showed significantly longer OS 
compared to untreated patients (localized disease, 76.2 months vs. 15.4 months, p 
= 0.000; metastatic disease, 9.9 months vs. 2.6 months, p = 0.001). Along with an-
ticancer treatment, favorable performance status (PS) was associated with longer 
OS in multivariate analysis of clinical outcome. 
Conclusions: Elderly patients aged ≥ 80 years with CRC tended to receive less 
treatment for metastatic disease. Nevertheless, anticancer treatment in patients 
with favorable PS was effective in prolonging OS regardless of disease extent. 
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Clinical characteristics and treatment propen-
sity in elderly patients aged over 80 years with 
colorectal cancer
Yun Hwa Jung1,2, Jae Young Kim3, Yu Na Jang3, Sang Hoon Yoo3, Gyo Hui Kim3, Kang Min Lee3,  
In Kyu Lee4, Su Mi Chung5, and In Sook Woo1

INTRODUCTION

Colorectal cancer (CRC) is one of the most commonly 
diagnosed cancers worldwide. Besides, the incidence of 
CRC tends to increase along with age. The median age 
at diagnosis is 70 years in developed countries. Conse-
quently, the proportion of elderly patients with CRC is 

considerable and rising steadily. According to epidemi-
ologic data from the United States, among newly diag-
nosed CRC patients in 2014, the proportion of patients 
aged ≥ 80 years was estimated to be 19% in males and 
29% in females [1]. Despite a steady increase in the num-
ber of very elderly patients aged ≥ 80 years with CRC, 
prognosis of this age group is still very poor without im-
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provement, especially in patients with metastatic CRC 
[2]. To solve this problem, many prior studies have tried 
to find optimal treatment strategy in elderly CRC pa-
tients and invent practical screening tool such as com-
prehensive geriatric assessment to discriminate med-
ically-fit elderly patients for anticancer treatment. In 
particular, International Society of Geriatric Oncology 
has proposed separate treatment guideline for treating 
elderly patients with CRC [3]. However, most previous 
studies that guide our current treatment of elderly pa-
tients with CRC did not include many patients over 80 
years of age. In addition, there is discrepancy between 
suggested treatment guideline and ‘real’ clinical prac-
tice. In this respect, investigating how this age group 
of patients is treated in ‘real’ clinical practice and what 
is the problem in treating them is of great clinical sig-
nificance. Based on a few studies that investigated treat-
ment status of elderly patients with CRC, there was a 
distinct difference in treatment propensity between pa-
tients under 80 years and over 80 years old. One particu-
larly striking difference that should be addressed was 
the under-treatment propensity in elderly patients aged 
≥ 80 years [4,5]. Usually, as patients get older (especially 
those aged ≥ 80 years), anticancer treatment tends to be 
waived for the following reasons: (1) it is thought that an-
ticancer treatment might worsen quality of life (QOL) of 
patients because of complications and treatment related 
toxicities; (2) survival benefits of anticancer treatment in 
elderly patients are uncertain because of the relatively 
shorter life expectancy associated with old age itself; (3) 
comorbid illness of elderly patients may lead vulnerable 
patients into worse general health status following active 
anticancer therapy; and (4) lack of economic rights and 
caring in the family compared to younger patients could 
be an obstacle to active anticancer treatment. However, 
some studies have shown that proper anticancer treat-
ment for selected patients could achieve survival ben-
efits even for very elderly patients aged ≥ 80 years old [6]. 
Therefore, more clinical studies specifically aiming at 
this age group are required. Therefore, the objective of 
this study was to retrospectively review medical records 
of very elderly patients aged ≥ 80 years old with CRC to 
determine treatment propensity and clinical outcomes.

METHODS

Study design and statistical analysis 
Clinical records of 152 consecutive patients (aged ≥ 80 
years) who were diagnosed with CRC between 1998 and 
2012 were retrospective reviewed. Clinical characteris-
tics and treatment modalities of all 152 patients along 
with clinical outcomes were analyzed. Specifically, the 
following patient characteristics were analyzed: age, sex, 
tumor location, stage at presentation defined by Ameri-
can Joint Committee on Cancer (AJCC) system, number 
of comorbid illnesses, Eastern Cooperative Oncology 
Group (ECOG) performance status (PS), serum carcino-
embryonic antigen (CEA) level, and body mass index 
(BMI) on diagnosis. 

For treatment-related factors, initial treatment mo-
dalities (especially focused on surgery and chemother-
apy) received by each patient and their purpose were 
analyzed. In case of chemotherapy, purpose (adjuvant 
vs. palliative), chemotherapy intensity (monotherapy 
vs. combination), and drug administrated were deter-
mined. 

Because principal treatment strategy (surgery vs. che-
motherapy) depends on disease extent, patients were 
divided into two groups by disease extent (localized 
disease [stage I–III] vs. metastatic disease [stage IV]) for 
further analysis. Availability of each treatment modal-
ity (especially surgery and chemotherapy) and clinical 
factors potentially affecting treatment availability in 
different groups were investigated. In particular, surgi-
cal treatment in localized disease and chemotherapy in 
metastatic disease were analyzed. In case of patients who 
did not receive any anti-cancer treatment except for pal-
liative chemotherapy, the reason of non-treatment was 
investigated by chart review. 

In addition, safety profile of each anticancer treatment 
modality was investigated. In case of surgical treatment, 
60-day postoperative mortality rate, cause of death, and 
postoperative complication rate were analyzed. In case 
of chemotherapy, duration of treatment and cause of 
interruption were analyzed. Lastly, the impact of anti-
cancer treatment on overall survival (OS) and clinical 
characteristics related to prognosis were investigated ac-
cording to the extent of disease (localized vs. metastatic).

Statistical analysis was performed with SPSS version 
18.0 (SPSS Inc., Chicago, IL, USA). p values of < 0.05 were 
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considered statistically significant. OS was defined from 
the date of initial diagnosis to the date of death. The 
Kaplan-Meier method was used to analyze OS. Log rank 
test was used to compare differences in survival between 
groups. Independent-sample t test and chi-square test 
were used to compare treatment pattern according to 
clinical characteristics and extent of disease (localized 
vs. metastatic). Univariate analysis was performed to 
assess which factors impacted OS. Variables that were 
found to be significant (p < 0.05) in univariate analysis 
were entered into multivariate logistic regression anal-
ysis. The final model was chosen with significant (p < 
0.05) variables.

Ethical approval 
This study was conducted with the permission of the In-
stitutional Review Board of Yeouido St. Mary’s Hospital 
(SC16RISI0048). Because this study was a retrospective 
medical record-based study, the IRB waved the need for 
written consent from the patients.

RESULTS

Patient characteristics 
A total of 152 elderly patients (aged ≥ 80 years) were in-
vestigated. There were 75 males (49.3%) and 77 females 
(50.7%). Their median age was 82 years (range, 80 to 98). 
One hundred six and 46 patients were diagnosed with 
colon cancer and rectal cancer, respectively. Ninety-
eight patients (64.5%) were at localized stage (I–III) and 
50 patients (32.9%) were in stage IV. The stages of four 
patients (2.6%) could not be assessed because of in-
complete evaluation. A total of 128 patients (84.2%) had 
ECOG performance status (PS) of 2 or less. A total of 104 
patients (68.4%) presented with at least one comorbid-
ity, including hypertension (40.1%) or diabetes (19.7%), 
while 49 patients (32.2%) had more than two comorbid 
illnesses (Table 1). 

Treatment
Physician considered carefully the will of patients and 
their family before the decision of treatment (Fig. 1). At 
the time of initial diagnosis, 111 patients (73%) received 
anticancer treatment with surgery, chemotherapy, or 
multimodalities. On the other hand, 41 patients (27%) 

Table 1. Clinical characteristics of all patients (n = 152) 

Clinical characteristic No. (%)

Age, yr, median (range) 82 (80–98)

80–84 109 (71.7)

85–89 30 (19.7)

≥ 90 13 (8.6)

Sex

Male 75 (49.3)

Female 77 (50.7)

Tumor location

Colon 106 (69.7)

Ascending colon 41 (27.0)

Transverse colon 7 (4.6)

Descending/sigmoid colon 58 (38.1)

Rectum 46 (30.3)

Clinical stage

I 31 (20.4)

II 32 (21.1)

III 35 (23.0)

IV 50 (32.9)

Missing 4 (2.6)

Performance status

1 98 (64.5)

2 30 (19.7)

3 22 (14.5)

4 2 (1.3)

Initial CEA

Normal 67 (44.1)

Elevated 58 (38.1)

Unavailable 27 (17.8)

BMI, kg/m2

< 20 24 (15.8)

≥  20 and < 25 61 (40.1)

≥ 25 25 (16.5)

Missing 42 (27.6)

Comorbidities

Hypertension 61 (40.1)

Diabetes 30 (19.7)

Cerebrovascular disease 10 (6.6)

Other malignancies 11 (7.2)

No. of comorbidities 

No disease 48 (31.6)

1 Disease 55 (36.2)

≥ 2 Diseases 49 (32.2)

CEA, carcinoembryonic antigen; BMI, body mass index.
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received only the best supportive care or palliative ra-
diation therapy for symptomatic relief. Classified by 
disease extent, 16 of 98 patients (16.3%) with localized 
disease and 22 of 50 patients (44%) with metastatic dis-
ease did not receive surgery or chemotherapy. Although 
not all causes of treatment refusal could be assessed due 
to missing data, the most common cause of no-treat-
ment was due to refusal by patients or their families 
(21/41), followed by poor PS caused by comorbidities 
(5/41), death by cancer related complications (4/41), and 
economic difficulty (1/41). Notably, the proportion of 
patients who refused anticancer treatment was higher 
in patients with metastatic disease (12/22) than that in 
patients with localized disease (6/16). 

Surgery
A total of 96 surgeries were performed, including 92 
primary site resections and four bypass surgeries only. 
Primary site resection was performed in 77 of 98 patients 
(78.6%) with localized disease (stage I, 25/31; stage II, 
28/32; stage III, 24/35). Among the remaining 21 patients, 
two patients received only bypass surgery without pri-
mary site resection for palliative purposes. Primary site 
resection was performed in 15 of 50 patients (30%) with 

metastatic disease. Among them, two patients received 
metastatectomy for liver metastasis. Of four unstaged 
patients, one patient received palliative bypass surgery 
without primary site resection. 

Chemotherapy
Chemotherapy availability was investigated according 
to treatment purpose. Adjuvant chemotherapy was per-
formed in 39 of 77 patients who received curative intent 
surgery for localized disease. Among patients at stage 
III, 75% (18/24) received adjuvant chemotherapy after cu-
rative surgery. After analyzing prescribed treatment reg-
imen, most patients (33/39, 84.6%) received oral agents 
such as 5’-deoxy-5-fluorouridine (doxifluridine, 600 to 
1,200 mg/day, n = 26), tegafur-uracil (UFT, 300 mg/m2/
day for 28 days every 5 weeks, n = 1), Polysaccharide kure-
ha (PSK; 3 g/day, n = 10), or capecitabine (2,000 mg/m2/
day for 14 days every 3 weeks, n = 5) in adjuvant setting. 
PSK was prescribed in monotherapy (n = 1) or combi-
nation (n = 9) with other oral chemotherapeutic agents. 
Six patients (15.4%) received intravenous (IV) drugs for 
adjuvant chemotherapy. All these patients received a flu-
orouracil (5-FU)/leucovorin (LV) regimen. 

As for palliative setting, 24 of 50 patients (48%) who 

Figure 1. Summary of received initial treatment modalities in very elderly colorectal cancer patients. CTx, chemotherapy; OP, 
operation; RTx, radiation therapy.

3 No treat

1 Bypass OP 
only

4 Unstaged98 Localized disease

39 Primary site OP + 
adjuvant CTx ± RTx 

2 Bypass OP ± 
palliative CTx (n = 1) 

77Primary 
site OP (78.8%) 

3 Palliative CTx ± RTx  

16 Palliative RTx only 
or no treatment 
(16.3%)

38 Primary site 
OP only

152 Total elderly (aged ≥ 80) colorectal cancer patients

24 Palliative 
CTx (48%) 

12 Primary site OP + 
palliative CTx 

12 Palliative CTx only  

22 Palliative RTx only or
no treatment (44%)   

4 OP only (primary 
site, 3; palliative, 1) 

50 Metastatic disease

92 Primary site OP
  4 Bypass surgery
39 Adjuvant CTx
28 Palliative CTx
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had metastatic disease received first-line chemotherapy. 
Prescribed chemotherapeutic agents were doxifluridine, 
capecitabine, 5-FU/LV, oxaliplatin, and irinotecan. Of 
the 24 patients, 16 (66.6%) received monotherapy while 
8 (33.3%) received combination chemotherapy. With re-
gard to administration route, 14 patients received oral 
agents while 10 patients received IV drugs. Of the 10 
patients who received IV drugs, eight received combi-
nation chemotherapy (oxaliplatin-containing regimen 
in seven patients and irinotecan-containing regimen in 
one patient). Of 24 patients who received first-line palli-
ative chemotherapy, only six (25%) received second-line 
treatment after progression. Among them, two patients 
eventually received fluorouracil, oxaliplatin, and irino-
tecan throughout the treatment course. A targeted agent 
(cetuximab plus irinotecan) was used in one patient as a 
second-line treatment. 

Treatment propensity analysis
When treatment availability was compared according to 
disease extent, the first noticeable finding was a dispari-
ty of treatment availability between localized disease and 
metastatic disease (Table 2). Surgical treatment availabil-
ity (80.6%) for patients with localized disease was higher 
than chemotherapy availability (48%) for patients with 
metastatic disease.

Next, various clinical factors expected to influence 
surgical treatment availability in localized disease and 
chemotherapy availability in metastatic disease were an-
alyzed. The proportion of patients who received surgery 
or chemotherapy in the respective cohort (limited dis-
ease vs. metastatic disease) was not significantly affect-
ed by age subcategory (80 to 84, 85 to 89, and ≥ 90), sex, 
serum CEA level, or number of comorbidities. However, 
patients with better PS more frequently received sur-
gery (p = 0.001) or chemotherapy (p = 0.012) with statis-
tical significance. In addition, patients with higher BMI  
(≥ 20) were more likely to receive surgery, whereas pa-
tients with rectal cancer were less likely to received sur-
gery (Table 2).

Safety profile 
In 96 patients who underwent surgery, postoperative 
complications occurred in 27 patients (28.1%), including 
ileus (n = 6), delirium (n = 4), pneumonia (n = 4), wound 
infection (n = 4), cardiac complications (n = 3, includ-

ing two arrhythmia and one heart failure), bleeding (n 
= 2), ulcer (n = 1), sepsis (n = 1), cerebral infarct (n = 1), 
and urologic complication (n = 1). Post-operation 60-
day mortality was 6.25% (6/96) for the total number of 
patients who received surgery. All six patients who de-
ceased within 60 days after surgery had received emer-
gency operations because of obstruction (two patients) 
or perforation (four patients). Causes of post-operative 
death were pneumonia (n = 3), cardiac complication (n = 
2), and sepsis (n = 1). 

Regarding chemotherapy, among 33 patients who 
received oral agents as adjuvant chemotherapy, 28 pa-
tients (84.8%) continued treatment over 6 months or six 
cycles. One patient who received adjuvant capecitabine 
monotherapy interrupted the treatment after the 3rd 
cycle because of renal impairment and deterioration of 
PS. Three patients who received doxifluridine refused to 
continue adjuvant chemotherapy before 6 months due 
to gastrointestinal side effect. One patient who received 
PSK stopped treatment after 3 months due to shortage 
of necessity. All six patients who received IV 5-FU/LV 
regimen as adjuvant chemotherapy completed the ini-
tially intended six cycles of chemotherapy.

Among 24 patients who received palliative chemother-
apy, eight (monotherapy, n = 4; combination therapy, n = 
4) stopped the treatment without progression due to side 
effect or deterioration of general condition. Most com-
mon cause of treatment interruption was general weak-
ness rather than specific treatment related complications 
such as hematologic toxicity or mucositis. Especially, two 
patients (one on doxifluridine and one on 5-FU/LV) ex-
pired during treatment due to pneumonia and dissemi-
nated intravascular coagulation, respectively. 

Treatment outcome
The efficacy of anticancer treatment was analyzed by 
survival analysis. Because of paucity of cases and poor 
rate of response evaluation, other outcome related fac-
tors such as recurrence rate or response rate were not 
analyzed. OS was analyzed according to anticancer treat-
ment in two groups with different disease extent (local-
ized vs. metastatic disease). The median OS was signifi-
cantly different between treated patients and untreated 
patients in both localized and metastatic diseases (local-
ized disease, 76.2 months vs. 15.4 months, p = 0.000; met-
astatic disease, 9.9 months vs. 2.6 months, p = 0.001) (Fig. 
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2A and 2B). Additionally, we compared OS according to 
the number of chemotherapeutic agents (monotherapy 
vs. combination therapy). The OS of patients treated 
with monotherapy was not inferior to that of patients 
treated with combination chemotherapy (Fig. 2C). Our 
analysis also explored clinical factors associated with OS 
in each cohort (localized disease or metastatic disease). 

On univariate analysis of prognostic factors in patients’ 
group with localized disease, the median OS was sig-
nificantly shorter in patients with male gender, poor 
PS (ECOG 3–4), no anticancer treatment (in particular, 
operation), and lower BMI (Table 3). However, tumor 
location, age, adjuvant chemotherapy, serum CEA level, 
or number of comorbid illnesses was not significant-

Table 2. Comparison of treatment propensity according to clinical characteristics and disease extent (n = 148)

Characteristic
Stage I–III (n = 98) Stage IV (n = 50)

Surgery 
(n = 79, 80.6%)

No surgery 
(n = 19, 19.4%)

p valuea No CTx 
(n = 26, 52%)

Mono CTx 
(n = 16, 32%)

Combi CTx 
(n = 8, 16%)

p valuea

Age, yr 0.810 0.126

80–84 60 (75.9) 14 (73.7) 16 (61.5) 10 (62.5) 7 (87.5)

85–89 14 (17.7) 3 (15.8) 5 (19.2) 6 (37.5) 1 (12.5)

≥ 90 5 (6.3) 2 (10.5) 5 (19.2) 0 0

Sex 0.111 0.132

Male 38 (48.1) 13 (68.4) 9 (34.6) 9 (43.8) 6 (75.0)

Female 41 (51.9) 6 (31.6) 17 (65.4) 7 (56.3) 2 (25.0)

Tumor location 0.002b 0.155

Ascending colon 22 (27.8) 1 (5.3) 7 (26.9) 8 (50.0) 3 (37.5)

Transverse colon 4 (5.1) 1 (5.3) 1 (3.8) 0 0

Descending/sigmoid colon 35 (44.3) 4 (21.1) 7 (26.9) 5 (31.3) 5 (62.5)

Rectum 17 (21.5) 13 (68.4) 11 (42.3) 3 (18.8) 0

No. of comorbidities 0.172 0.444

No disease 23 (29.1) 3 (15.8) 13 (50.0) 6 (37.5) 1 (12.5)

1 Disease 32 (40.5) 6 (31.6) 7 (26.9) 6 (37.5) 4 (50.0)

≥ 2 Diseases 24 (30.4) 10 (52.6) 6 (23.1) 4 (25.0) 3 (37.5)

Performance status 0.001b 0.012b

0–1 61 (77.2) 7 (36.8) 10 (38.5) 12 (75.0) 7 (87.5)

2–4 18 (22.8) 12 (63.2) 16 (61.5) 4 (25.0) 1 (12.5)

BMI, kg/m2 0.010 0.856

< 20 8 (10.1) 5 (26.3) 6 (23.1) 3 (18.8) 2 (25.0)

≥ 20 and < 25 40 (50.6) 4 (21.1) 7 (26.9) 6 (37.5) 4 (50.0)

≥ 25 19 (24.1) 1 (5.3) 2 (7.7) 1 (6.2) 2 (25.0)

Missing 12 (15.2) 9 (47.4) 11 (42.3) 6 (37.5) 0

Initial CEA 0.321 0.237

Normal 51 (64.6) 9 (47.3) 1 (3.8) 4 (25.0) 1 (12.5)

Elevated 19 (24.0) 6 (31.6) 15 (57.7) 10 (62.5) 7 (87.5)

Missing 9 (11.4) 4 (21.1) 10 (38.5) 2 (12.5) 0

Values are presented as number (%).
CTx, chemotherapy; BMI, body mass index; CEA, carcinoembryonic antigen. 
aThe comparison of variables between each treatment modality within each cohort (chi-square test). 
bp < 0.05. 

www.kjim.org


       

1188 www.kjim.org https://doi.org/10.3904/kjim.2016.181

The Korean Journal of Internal Medicine Vol. 33, No. 6, November 2018

ly related to survival duration. On univariate analysis 
of prognostic factors in patients’ group with metastat-
ic disease, poor PS and no anticancer treatment (both 
operation and chemotherapy) were significantly related 
to poor prognosis. Multivariate analysis was separately 
performed according to disease extent with significant 
factors identified from univariate analysis. In patients 
with localized disease, good PS and surgery were sig-
nificantly related to longer OS. On the other hand, in 
patients with advanced disease, palliative chemotherapy 
and favorable PS resulted in longer OS with statistical 
significance (Table 4).

DISCUSSION

Along with increase of elderly patients with CRC, many 
clinical studies on the feasibility and outcomes of anti-
cancer treatment in elderly patients with CRC have been 
reported. However, most previous studies defined the 
cut-off age of ‘elderly’ patients as ≥ 65 or 70 years old. 
There have not been many studies focusing on patients 
aged more than 80 years old. Therefore, clinicians had 
to depend on clinical studies of elderly patients pri-
marily in their sixties or seventies to decide treatment 
strategy for octogenarians or older patients with CRC. 
Consequently, there had been disparity between clinical 
guideline and ‘real’ practice in the treatment of elderly 
CRC patients aged over 80 years old. 

With regard to surgical treatment, many recent stud-
ies have demonstrated that patients aged over 80 years 
old and even nonagenarians could achieve favorable 
outcomes with operation except for emergent cases [7-
9]. Based on these results, surgical treatment has been 
actively encouraged for elderly CRC patients aged ≥ 80 
years. Consequently, the gap between recommended 
treatment guideline and ‘real’ practice has been nar-
rowed in surgical management of very elderly CRC 
patients. Indeed, according to a few recent popula-
tion-based studies showing current treatment status of 
elderly patients with CRC, the proportion of very elderly 
patients aged over 80 years old receiving surgery is in-
creased at a level similar to that in young patients [10,11]. 
Our institution also actively performed surgery for the 
majority (79/98, 80.6%) of very elderly CRC patients aged 
≥ 80 years with localized disease (stage I–III) during the 

Figure 2. Kaplan-Meier plots of overall survival (OS) for el-
derly patients with localized colorectal cancer (CRC) (A) and 
metastatic CRC (mCRC) (B) according to treatment pattern. 
(C) Kaplan-Meier plots of OS for elderly patients with mCRC 
according to number of anticancer agents (monotherapy vs. 
combination regimen).
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Table 3. Prognostic factor for overall survival according to disease extent in univariate analysis (log rank test)

Characteristic
Localized disease Systemic disease  

Number
(n = 98)

Median OS, 
ms

Univariate 
p value

Number 
(n = 50)

Median OS, 
ms

Univariate 
p value

Age, yr 0.230 0.517

80–84 74 52.0 33 5.4

85–89 17 26.8 12 7.2

≥ 90 7 93.9 5 3.9

Sex 0.018a 0.617

Female 47 103.9 28 4.5

Male 51 37.2 22 7.0

Primary tumor site 0.226 0.144

Ascending colon 23 45.4 18 7.5

Transverse colon 5 24.8 1 1.1

Descending colon 39 65.9 17 7.2

Rectum 31 25.6 14 3.5

Performance status (ECOG) 0.000a 0.000a

0–1 68 84.9 29 11.0

2–4 30 14.8 21 2.6

Treatment 

Cancer treatment 0.000a 0.001a

Yes 81 76.2 28 9.9

No 17 15.4 22 2.6

Operation 0.000a 0.017a

Yes 79 80.2 16 10.7

No 19 15.4 34 3.5

Chemotherapy  Adjuvant 0.109 Palliative 0.000a

Yes 42 65.9 24 11.6

No 56 38.2 26 2.6

Initial CEA 0.119 0.736

Normal 60 69.5 6 6.9

Elevated 25 31.3 32 7.2

Unavailable 13 12

BMI, kg/m2 0.000a 0.402

< 20 13 24.8 11 4.5

≥ 20 and < 25 44 69.5 17 11.0

≥ 25 20 109.1 5 8.0

Unavailable 21 17

Comorbidities 0.620 0.831

No disease 26 65.9 20 5.4

1 Comorbid 38 31.0 17 5.2

≥ 2 Comorbid  34 38.2 13 6.9

Unavailable

OS, overall survival; ECOG, Eastern Cooperative Oncology Group; CEA, carcinoembryonic antigen; BMI, body mass index.
ap < 0.05.
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last decade. Even in patients with metastatic disease, 
primary site resection was performed in a significant 
proportion (15/50, 30%). Outcomes of surgery were also 
good in despite of concerns about treatment-related 
mortality (TRM) in frail elderly patients. In our data, 60-
day postoperative mortality was 6.25% (6/96) and all 6 
patients were cases of emergency surgery.

Many elderly CRC patients in their eighties or older 
age are less likely to receive chemotherapy. According 
to a few large population based studies analyzing treat-
ment patterns of CRC patients in a national cohort, 
among patients with metastatic CRC, palliative chemo-
therapy is only given to a minor portion (28% to 48%) 
of old age group (aged ≥ 75 years) while most (68% to 
85%) patients in the younger age group (aged < 75 years) 
have received palliative chemotherapy [12,13]. This was 
in contrast to the finding of this study showing that sur-
gery was performed almost equally in both young and 
old age group of patients with localized disease at the 
rate of more than 80%. Our study also showed a pattern 
of inferior chemotherapy availability. However, adjuvant 
chemotherapy availability (75%) of patients with stage III 
CRC was higher than palliative chemotherapy availabili-
ty (48%). More prominent under-treatment tendency in 
metastatic setting has also been observed in other previ-
ous studies [12-14]. This finding indicates that the cause 
of low availability of systemic chemotherapy in very el-
derly patients with metastatic disease is not just poor 
tolerability or discomfort to chemotherapy. Findings of 

this study will help explain the cause of under-treatment 
for elderly patients with metastatic disease and provide 
some tips to overcome such problem. 

When characteristics according to treatment avail-
ability on surgery and chemotherapy were compared, 
PS was significantly better in patients who received 
treatment than that in patients who had no-treatment 
regarding both treatment modalities. Considering that 
disease extent can affect PS, under-treatment of patients 
with metastatic disease compared to patients with local-
ized disease can be taken for granted. However, based on 
our result, 18 of 30 patients with unfavorable PS received 
surgical treatment in the localized disease group. On the 
other hands, only five of 21 patients with unfavorable PS 
received palliative chemotherapy in the metastatic dis-
ease group. Surprisingly, among 29 patients with favor-
able PS (0–1), 10 patients did not receive systemic che-
motherapy in the metastatic disease group. The most 
common cause of non-treatment was refusal by patients 
themselves or their families rather than physicians. Re-
fusal of treatment by patients or patients’ families was 
more common in patients with metastatic disease than 
that in patients with localized disease. Therefore, pa-
tients’ and caregivers’ attitudes have significant impact 
on under-treatment propensity of metastatic CRC pa-
tients. 

It has been reported that the fatalism of patients or 
their families may play a role in the decision-making 
process in elderly patients [6]. Consequently, assessing 

Table 4. Prognostic factor for overall survival in multivariate analysis 

Variable
Multivariate

HR 95% CI p value

Localized disease (n = 98)

ECOG PS (2–4) 5.697 2.615–12.415 0.000a

Male patients 2.055 0.869–4.860 0.101

Operation 0.270 0.111–0.658 0.004a

Increased BMI (≥ 20 kg/m2) 0.509 0.233–1.110 0.090

Metastatic disease (n = 50)

ECOG PS (2–4) 3.356 1.677–6.716 0.001a

Chemotherapy 0.479 0.232–0.988 0.046a

Operation 0.509 0.237–1.092 0.083

HR, hazard ratio; CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; PS, performance status; BMI, body 
mass index.
ap < 0.05.
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patients’ emotional status and evidence-based recom-
mendations about potential survival gains from antican-
cer treatment and reassurance of low treatment-related 
toxicity will be helpful for overcoming under-treatment 
tendency in elderly patients with CRC.

In terms of treatment related factors, our results 
showed that most patients received monotherapy reg-
imen as systemic treatment, especially 5-FU both in 
adjuvant setting (100%) and palliative setting (66.6%) in 
very elderly CRC patients aged over 80 years old. Until 
recently, 5-FU monotherapy has played a central role in 
treating elderly patients with metastatic CRC. The num-
ber of patients receiving single-agent 5-FU or capecit-
abine as first-line chemotherapy still remains high in 
‘real’ clinical practice [15]. Another feature of systemic 
chemotherapy for very elderly patients in our results 
was that oral agents were frequently prescribed in both 
adjuvant setting (84.6%) and palliative setting (66.6%). In 
the early 2000s, equivalent efficacy of oral fluoropyrim-
idine compared to IV 5-FU was reported in a few pivotal 
clinical studies [16,17]. In terms of toxicity, oral agents 
were more favorable. For that reason, oral agents in-
cluding capecitabine and UFT have been used by elderly 
patients. The usage of oral agent has been estimated to 
increase in referred patients receiving palliative chemo-
therapy in Western countries [18,19]. In the same con-
text, the higher proportion of patients treated with 5-FU 
monotherapy as oral agent in adjuvant setting might ex-
plain the higher chemotherapy availability of adjuvant 
setting than palliative treatment. Although a few well-
known facilities have recently proposed reduced-dose 
FOLFOX or FOLFIRI combination chemotherapy as an 
initial treatment for robust elderly patients for young 
patients in palliative setting [20], administering inten-
sive combination chemotherapy to very elderly patients 
(aged over 80 years old) with relatively limited life expec-
tancies remains controversial. Whether better response 
rates with combination chemotherapy are essentially 
connected to longer OS is uncertain and deterioration 
of QOL caused by treatment-related toxicity cannot be 
ignored [21]. In our results, half of patients (4/8) who re-
ceived combination regimen as systemic chemotherapy 
stopped treatment because of general weakness or de-
terioration of QOL even though only selected patients 
received chemotherapy and almost all patients received 
reduced dose of chemotherapy upfront. Moreover, OS 

of patients treated with combination chemotherapy 
was not superior to that of patients treated with mono-
therapy in the metastatic disease group. Recently, a few 
studies have demonstrated that doublet front-line che-
motherapy provides no survival benefit in elderly CRC 
patients [22], supporting our results. In contrast, most 
patients who received monotherapy as adjuvant chemo-
therapy or palliative chemotherapy barely experienced 
significant toxicity or treatment related death. In this re-
spect, fluoropyrimidine monotherapy (particularly oral 
agents such as DFUR or capecitabine) can be considered 
as reasonable choice of systemic chemotherapy for very 
elderly patients aged ≥ 80 years with CRC. 

Another important feature of very elderly patients on 
chemotherapy was identified while reviewing our study 
results. That is, they showed poor medication adherence. 
This was a main drawback of oral chemotherapeutic 
agents. Adherence is crucial for the success of oral anti-
cancer agent therapy, especially in ambulatory practice. 
A few clinical studies have investigated adherence rates 
for oral and IV anticancer agents in patients with CRC. 
It has been demonstrated that adherence with IV che-
motherapy is higher compared to oral agents. In addi-
tion, adherence rate of oral agents is significantly lower 
in patients aged ≥ 80 years compared to that in younger 
patients [23,24]. Treatment persistence was also found to 
be low in elderly patients of this study. Identification of 
potential predictors of poor adherence would facilitate 
the utilization of oral anticancer agents and improve 
clinical outcomes of elderly CRC patients. Moreover, 
meticulous supervision with proper education and pre-
cise monitoring of responses and adherence are needed 
to estimate the genuine efficacy of oral chemotherapeu-
tic agents in very elderly patients with CRC.

Lastly, more randomized prospective studies are war-
ranted to elucidate optimal single oral agent, including 
new drugs such as TS-1 or TAS-102 [25]. At the same 
time, more clinical studies on efficacy and tolerability 
of altered administration schedule of oral chemothera-
peutic agents such as metronomic chemotherapy are 
needed to determine treatment option for very elderly 
CRC patients [26,27].

Unfortunately, our study did not include many pa-
tients who received biologic agents. However, many 
clinical trials using combination regimens including bi-
ologic agents such as cetuximab and bevacizumab have 
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been tried in elderly patients with CRC [28,29]. Consis-
tent attention to clinical outcomes and safety profiles of 
these biologic agents in elderly patients is required. 

In conclusion, our results showed that very elderly pa-
tients aged ≥ 80 years with CRC tended to be deprived 
of palliative chemotherapy while a relatively significant 
portion of elderly patients with localized CRC received 
surgery and adjuvant chemotherapy. However, palliative 
chemotherapy in selected patients with good PS was ob-
viously associated with improved OS. Considering ben-
eficial effects of chemotherapy, more active treatment 
approaches with low toxicity profiles need to be consid-
ered for medically fit elderly patients aged over 80 years 
old. Prospective randomized clinical trial is required to 
determine the optimal tailored treatment for elderly pa-
tients aged ≥ 80 years with CRC in the aging society and 
an era of precision medicine.
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