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Abstract
BACKGROUND 
The 5-fluorouracil-based chemotherapy combined with oxaliplatin or irinotecan is 
usually used in colorectal cancer (CRC). The addition of a targeted agent (TA) to 
this combination chemotherapy is currently the standard treatment for metastatic 
CRC. However, the efficacy and safety of combination chemotherapy for meta-
static CRC in patients aged above 80 years has yet to be established.

AIM 
To assess the clinical outcomes and feasibility of combination chemotherapy using 
a TA in extremely elderly patients with CRC.

METHODS 
Eligibility criteria were: (1) Age above 80 years; (2) Metastatic colorectal cancer; (3) 
Palliative chemotherapy naïve; (4) Eastern Cooperative Oncology Group 
performance status 0-1; and (5) Adequate organ function. Patients received at least 
one dose of combination chemotherapy with or without TA. Response was 
evaluated every 8 wk.

RESULTS 
Of 30 patients, the median age of 15 patients treated with TA was 83.0 years and 
that of those without TA was 81.3 years. The median progression-free survival 
(PFS) and overall survival (OS) in patients treated with TA were 7.4 mo and 15.4 
mo, respectively, compared with 4.4 mo and 15.6 mo, respectively, in patients 
treated without TA. There was no significant difference in PFS (P: 0.193) and OS (
P: 0.748) between patients treated with and without TA. Common grade 3/4 
hematologic toxicities were anemia (16.7%) and neutropenia (10.0%). After disease 
progression, the median OS of patients who were treated with and without 
salvage chemotherapy were 23.5 mo and 7.0 mo, respectively, suggesting 
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significant difference in OS (P = 0.001).

CONCLUSION 
Combination chemotherapy with TA for metastatic CRC may be considered feasible in patients 
aged above 80 years, when with careful caution. Salvage chemotherapy can help improve OS in 
some selected of these elderly patients.

Key Words: Combination chemotherapy; Targeted agent; Colorectal cancer; Salvage chemotherapy; Elderly 
patient

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This study assessed the clinical outcomes of combination chemotherapy and feasibility of target 
agent (TA) in extremely elderly patients (defined as ≥ 80 years of age) with for metastatic colorectal 
cancer. The median progression-free survival (PFS) and overall survival (OS) in patients treated with TA 
were 7.4 mo and 15.4 mo, respectively, compared with 4.4 mo and 15.6 mo, respectively, in patients 
treated without TA. There was no significant difference in PFS (P: 0.193) and OS (P: 0.748) rates. 
Targeted therapies may be considered with careful caution even in elderly patients. After disease 
progression, salvage chemotherapy may help improve OS in some selected of these elderly patients.

Citation: Jang HR, Lee HY, Song SY, Lim KH. Clinical outcomes of targeted therapies in elderly patients aged ≥ 
80 years with metastatic colorectal cancer. World J Clin Cases 2022; 10(28): 10066-10076
URL: https://www.wjgnet.com/2307-8960/full/v10/i28/10066.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i28.10066

INTRODUCTION
Colorectal cancer (CRC) is the most common gastrointestinal malignancy, and considered as elderly 
disease due to the large proportion of patients above 65 years of age[1-3]. The United States 
Surveillance, Epidemiology, and End Results cancer registry reported that 50% of diagnosed cases with 
CRC were in patients aged above 65 years. During the most recent 5 years (2012-2016), the annual age-
standardized CRC incidence rate was 38.7 per 100000 and the incidence rate increased with age. The rate 
increased from 237.9 per 100000 populations in the extremely elderly group, aged above 80 years[2]. In 
spite of a gradual improvement in clinical outcomes probably due to early detection and effective 
treatment, the overall survival (OS) of elderly patients with CRC is still low. The definition of an elderly 
patient varies according to socioeconomic situations. In many clinical trials, the geriatric age is typically 
65 to 70 years or older. Elderly patients are often undertreated or require dose reduction due to 
comorbidities, cognitive impairment, drug pharmacokinetics, potential tolerance to treatment and issues 
of family/social support. For these reasons, elderly patients have been under-represented or excluded 
from clinical trials because of strict inclusion criteria, precluding meaningful conclusions about the 
efficacy and safety of chemotherapy in this age subgroup[4-6].

Fluorouracil (FU)/leucovorin (LV) was the sole active regimen used traditionally for metastatic CRC 
with a median OS of approximately 8 to 9 mo[7]. The advent of irinotecan and oxaliplatin has changed 
the treatment of CRC since the year 2000. Two combination regimens of FU/LV and irinotecan 
(FOLFIRI) or FU/LV and oxaliplatin (FOLFOX) were superior to FU/LV alone and showed similar 
efficacy with a median survival of 18 to 20 mo[8-11]. FOLFOX or FOLRIRI is the standard treatment 
regimen in metastatic CRC. Bevacizumab and cetuximab are the most commonly used biological 
targeted agents (TA). Bevacizumab is a monoclonal antibody binding to the vascular endothelial growth 
factor and exhibiting antiangiogenic properties[12]. In the pivotal Avastin/Fluorouracil 2107 phase III 
trial, patients with metastatic colorectal cancer were randomized to irinotecan, bolus fluorouracil, and 
leucovorin (IFL) with bevacizumab or IFL alone, and the addition of bevacizumab to IFL was superior 
to IFL alone, in terms of OS, progression-free survival (PFS) and overall response rate (ORR)[13]. 
Another pivotal phase 3 NO16966 showed an incremental improvement in PFS with the addition of 
bevacizumab to oxaliplatin-containing regimen[14]. In the Eastern Cooperative Oncology Group study 
E3200 and Bevacizumab Regimens: Investigation of Treatment Effects and Safety (BRiTE) registry, the 
PFS and OS benefit of continuing with bevacizumab beyond first-line progression was demonstrated[15,
16]. Cetuximab is another TA, which is a recombinant chimeric monoclonal antibody binding 
specifically to the epidermal growth factor receptor and is indicated for patients with wild-type RAS 
tumors. In two phase 3 trial, the OS, PFS and ORR of patients treated with FOLFIRI or FOLFOX and 
cetuximab were better than those of patients treated with only FOLFIRI or FOLFOX[17,18]. Accordingly, 

https://www.wjgnet.com/2307-8960/full/v10/i28/10066.htm
https://dx.doi.org/10.12998/wjcc.v10.i28.10066


Jang HR et al. Target therapies in elderly patients with colorectal cancer

WJCC https://www.wjgnet.com 10068 October 6, 2022 Volume 10 Issue 28

the addition of TA to combination chemotherapy is currently recognized as a standard first- and 
second-line chemotherapy[19].

Palliative chemotherapy including FOLFOX or FOLFIRI is active and safe against metastatic CRC in 
elderly patients compared with younger patients[20-24]. However, few studies investigated the benefit 
of TA addition in these patient groups as well the feasibility of combination chemotherapy provided to 
elderly patients aged above 80 years. Thus, this study assessed the clinical outcomes of combination 
chemotherapy and feasibility of TA (bevacizumab or cetuximab) in extremely elderly patients (defined 
as ≥ age 80) with metastatic CRC.

MATERIALS AND METHODS
Patient eligibility
The study population consisted of consecutive elderly patients who were treated with combination 
chemotherapy for metastatic CRC at Kangwon National University Hospital in South Korea from 
January 2010 to September 2019. The eligibility criteria were: age ≥ 80 years; histologically proven 
metastatic CRC; no previous palliative chemotherapy for metastatic CRC; 5-fluorouracil (5-FU)-based 
combination chemotherapy; Eastern Cooperative Oncology Group (ECOG) performance status (PS) of 0-
1; and adequate bone marrow, liver and renal function. Medical records were retrospectively reviewed, 
including patients’ demographic characteristics, surgeries, pathology reports showing genetic 
mutations, chemotherapy regimens, treatment responses, toxicity profiles, and comorbidity. The 
exclusion criteria were: histological findings indicating a condition other than adenocarcinoma; first-line 
palliative chemotherapy with a single agent; severe concomitant medical diseases; and a history of other 
malignancies. Informed consent for chemotherapy was obtained from all patients. The study was 
performed in full accordance with the precepts of the Declaration of Helsinki. This study was approved 
by the Institutional Review Board of Kangwon National University Hospital (IRB No: KNUH-2021-03-
008).

Treatment efficacy and toxicity 
Treatment schedules for metastatic CRC were based on modified FOLFOX or FOLFIRI regimens. The 
modified FOLFOX regimen included oxaliplatin treatment at a dose of 85 mg/m2 over 2 h on day 1, 
administering LV at 400 mg/m2 over 2 h, 5-FU at 400 mg/m2 intravenously, and 2400 mg/m2 over 46 h 
on day 1. Modified FOLFIRI regimen included irinotecan (180 mg/m2 over 2 h) instead of oxaliplatin on 
day 1. The TAs were either bevacizumab or cetuximab, one of which was added to FOLFOX or 
FOLFIRI. On day 1, the dose of bevacizumab was fixed at 5 mg/kg for every cycle, and the dose of 
cetuximab was fixed at 500 mg/m2 for every cycle on day 1. Treatment was continued every 2 wk until 
disease progression, unacceptable toxicity or patient refusal. Response evaluation was performed using 
computed tomography every 4 cycles in each chemotherapy protocol and assessed according to the 
Response Evaluation Criteria in Solid Tumors guidelines.

Before each cycle of chemotherapy, hematological and non-hematological toxicities were assessed. 
Dose modifications and administration delays were based on adverse effects graded according to the 
National Cancer Institute Common Terminology Criteria for Adverse Events. In the event of grade 3-4 
hematologic toxicity, the schedule was delayed until hematologic recovery and the doses of the next 
cycle were reduced by 25%. Our study team decided to discontinue consecutive chemotherapy if the 
patient experienced an objective decline in ECOG PS.

Statistical analyses
The following treatment outcomes were evaluated according to the use of target agents: PFS, OS, 1-year 
survival rate, ORR and toxic profiles. PFS was defined as the time elapsed from the starting day of 
treatment to the day of disease progression or death from any cause. OS was defined as the time elapsed 
from the first day of study to the final day of follow-up or death from any cause. Distributions of the 
discrete variables were compared between the different groups using either the Chi-square test or 
Fisher’s exact test. PFS and OS were determined using Kaplan-Meier method, and survival differences 
were analyzed using the log-rank test. All tests were two-sided and p < 0.05 was considered as statist-
ically significant. Statistical analyses were performed with SPSS software version 23 (SPSS Inc., Chicago, 
IL).

RESULTS
Patient characteristics
Thirty consecutive patients who fulfilled the inclusion criteria were retrospectively reviewed January 
2010-September 2019. According to the use of TA, there were 15 patients in both groups. The baseline 
characteristics of these patients are listed in Table 1. The median age was 83.0 years in patients treated 
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Table 1 Baseline characteristics

Group with TA (n: 15) Group without TA (n: 15)

Median age, years (range) 83.0 (80.2-89.6) 81.3 (80.0-89.3)

Sex, %

Male 5 (33.3) 10 (66.7)

Female 10 (66.7) 5 (33.3)

Comorbidity, %1

Hypertension 8 (57.1) 9 (64.3)

Diabetes mellitus 4 (28.6) 2 (14.3)

Cardiac valve disease 5 (35.7) 2 (14.3)

Pulmonary embolism 1 (7.1) 4 (28.6)

Ischemic heart disease 1 (7.1) 3 (21.4)

Primary location of tumor, %

Right colon 9 (64.3) 10 (71.4)

Transverse colon 2 (14.3) 4 (28.6)

Left colon 1 (7.1) 0

Rectum 1 (7.1) 0

Metastatic site, %1

Liver 8 (53.3) 10 (66.7)

Peritoneum 6 (40.0) 5 (33.3)

Lung 5 (33.3) 5 (33.3)

Distant LN 4 (26.7) 2 (12.5)

Bone 4 (26.7) 2 (12.5)

Others 1 (6.7) 1 (6.7)

Surgery

Curative 8 (53.3) 6 (40.0)

Palliative 3 (20.0) 2 (13.3)

None 4 (26.7) 7 (46.7)

No. of metastases 

1 5 (33.3%) 10 (66.7%)

2 8 (53.3%) 2 (13.3%)

≥ 3 2 (13.3%) 3 (20.0%)

Adjuvant chemotherapy

Yes 5 (62.5) 2 (33.3)

No 3 (37.5) 4 (66.7)

1st line chemotherapy regimen

FOLFOX 9 (60.0) 15 (100)

FOLFIRI 6 (40.0) 0

1The number of metastatic sites exceeds that of subjects, due to patients with multiple metastases. TA: Targeted agent; LN: Lymph node; FOLFOX: 
Fluoruracil, leucovorin and oxaliplatin; FOLFIRI: Fluoruracil, leucovorin and irinotecan.

with TA and 81.3 years in patients without TA. The male-to-female ratio in patients with TA was 5:10 
compared with 10:5 in patients without TA. All patients had a PS of 1 except for one patient with a PS of 
0. The location of the primary tumor was the left colon (n: 17, 56.7%) and rectum (n: 5, 16.7%) in this 
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study. Eight patients with TA (53.3%) and 6 patients without TA (40.0%) underwent curative resection 
of primary tumor. Adjuvant chemotherapy with 5-FU-based regimens was administered to 5 patients 
(62.5%) with TA and 2 patients (33.4%) without TA. The study population presented with diverse 
comorbidities, with hypertension (53.3%) being the most common, followed by diabetes mellitus 
(23.3%). Bevacizumab (n: 12, 80%) and cetuximab (n: 3, 20%) were used in patients with TA. Liver was 
the most frequent metastatic site in both groups, followed by peritoneum and lung. At the time of this 
analysis, 26 patients (86.7%) were deceased and 4 patients (13.3%) were alive.

Dose administration
All patients received more than one cycle of first-line combination chemotherapy with or without TA. 
Patients treated with TA received a total of 137 cycles as first-line treatment and those without TA a 
total of 109 cycles. The median number of cycles per patient was 6 (range, 2-27) with TA and 4 (range 1-
12) without TA. Initial dose reduction of chemotherapy was performed in 13 out of 15 patients (86.7%) 
with TA compared with 2 out of 15 patients (13.3%) treated without TA. The intravenous bolus of 5-FU 
was omitted in 21 (70.0%) of 30 patients. Additional dose reduction or delay due to treatment-related 
toxicity occurred in 7 patients (46.7%) treated with TA and 9 patients (60.0%) without TA. More than 10 
cycles of first-line treatment were administered to 6 patients (40.0%) treated with TA and 7 patients 
(46.7%) without TA. The maximal cycles of FOLFOX with/without TA were 12 in 3 patients (37.5%) 
with TA and 7 patients (46.7%) without TA. The maximum number of cycles was 27 in one patient who 
received bevacizumab and FOLFIRI.

Treatment efficacy
Among 30 patients, the response was evaluated in 14 patients treated with TA and 13 patients without 
TA, respectively (Figure 1). The median PFS and OS were 5.2 mo and 15.4 mo, respectively, with an 
ORR of 40.7%. Five patients (33.3%) in patients with TA had partial response (PR) with a disease control 
rate (DCR) of 80.0% and 6 patients (40.0%) without TA showed a PR with a DCR of 60.0%. Median PFS 
in patients with and without TA was 7.4 mo (95%CI, 0.0-15.9 mo) and 4.4 mo (95%CI, 0.0-10.5 mo), 
respectively (Figure 2A). Median OS in patients with and without TA were 15.4 mo (95%CI, 3.7-27.1 mo) 
and 15.6 mo (95%CI, 2.7-28.5 mo), respectively (Figure 2B). The 1-year survival rate was 60.0% in 
patients with TA and 53.3% in patients without TA. There was no significant difference in PFS (P: 0.193) 
and OS (P: 0.748) between patients with and without TA. After receiving first-line chemotherapy 16 
patients (53.3%) stopped further treatment. These patients included 9 patients who were treated with 
TA and 7 patients without TA. No salvage chemotherapy was administered to these elderly patients 
mainly because of decreased PS due to disease progression (n: 6, 37.5%), patient’s intolerance (n: 4, 
25.0%) and refusal to undergo further treatment (n: 4, 25.0%).

Toxic effects
Treatment-related hematological and non-hematological toxicities are shown in Table 2. Grade 3-4 
hematological toxicities consisting of anemia (16.7%), neutropenia (10.0%) and thrombocytopenia (3.3%) 
were observed in 9 of 30 patients (30.0%) including 4 patients with TA and 5 patients without TA. Grade 
4 neutropenia was reported in one patient, who showed spontaneous recovery without complication. 
The most common non-hematological toxicity was anorexia involving 8 patients with TA (53.3%) and 7 
patients without TA (46.7%). Grade 3 oxaliplatin-induced neuropathy was observed in only one patient, 
who received a cumulative dose of oxaliplatin of 1,020 mg/m2. Out of 12 patients with bevacizumab 
grade 1-2 hypertension occurred in 3 patients, one of whom had cerebral infarction. Two of 3 patients 
who received cetuximab developed Grade 1-2 acne. One patient showed hypersensitivity to cetuximab 
and received bevacizumab from the next cycle. There was no treatment-related death in this study.

Sequential treatment after the failure of first-line chemotherapy
Of 30 patients, 12 patients (40%) underwent salvage chemotherapy. Two patients who received TA 
interrupted first-line chemotherapy and were followed up regularly without disease progression 
(Table 3). After first-line treatment failure, 4 patients treated with TA (30.8%) underwent second-line 
treatment and three of them received combination chemotherapy, which included bevacizumab. Eight 
patients without TA (53.3%) were treated with cytotoxic chemotherapy alone as the second-line 
treatment. Third-line chemotherapy was provided to 5 patients (16.7%), 4 of whom received cape-
citabine alone. No patients received additional chemotherapy after third-line treatment failure. The 
median OS of patients who were treated with and without salvage chemotherapy were 23.5 mo (95%CI, 
8.7-38.3 mo) and 7.0 mo (95%CI, 4.3-14.6 mo), respectively (Figure 3). There was a significant difference 
between OS, according to salvage chemotherapy (P: 0.001).

DISCUSSION
This study showed that combination chemotherapy may be feasible in extremely elderly patients with 
metastatic CRC and may be effective in some of these patients. Addition of TA to combination 
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Table 2 Treatment-related toxicities

Group treated with TA Group treated without TA
Toxicity

Grade 1-2, % Grade 3-4, % Grade 1-2, % Grade 3-4, %

Hematologic toxicity

Neutropenia 2 (13.3) 2 (13.3) 5 (33.3) 3 (20.0)

Anemia 3 (20.0) 2 (13.3) 4 (26.7) 1 (6.7)

Thrombocytopenia 0 0 5 (33.3) 1 (6.7)

Non-hematologic toxicity

Nausea/vomiting 5 (33.3) 2 (13.3) 3 (20.0) 2 (13.3)

Oral mucositis 6 (40.0) 1 (6.7) 2 (13.3) 0

Anorexia 8 (53.3) 0 7 (46.7) 0

Neuropathy 4 (28.5) 1 (6.7) 8 (57.1) 0 

Diarrhea 2 (13.3) 1 (6.7) 3 (20.0) 1 (6.7)

TA: Targeted agent.

Table 3 Salvage chemotherapy

Group with TA (n: 15) Group without TA (n: 15)

2nd line chemotherapy, %

Yes 4 (26.7) 8 (53.3)

No 11 (73.3)1 7 (46.7)

2nd line chemotherapy agents, %

FOLFOX 3 (75.0) 0

FOLFIRI 0 6 (75.0)

Capecitabine 1 (25.0) 2 (25.0)

No of chemotherapy line, %

1st line 11* (73.3) 7 (46.7)

2nd line 2 (13.3) 5 (31.3)

3rd line 2 (13.3) 3 (20.0)

1Two patients with targeted agent had chemotherapy holiday after first-line treatment. FOLFOX: Fluorouracil, leucovorin and oxaliplatin; FOLFIRI: 
Fluorouracil, leucovorin and irinotecan; TA: Targeted agent.

chemotherapy did not increase clinically significant toxicity, and although it was not statistically 
significant, it showed some tendency to increase PFS. After the failure of first-line chemotherapy, 
salvage chemotherapy patients showed the possibility of survival benefit in some of these elderly.

In this study, the results of the group without TA were relatively consistent with previous findings. In 
a randomized study of elderly patients with metastatic CRC including 13% older than age 80, the 
median PFS and OS were 5.8 and 10.7 mo, respectively[25]. In another study of elderly patients (age 76-
80) with metastatic CRC, modified FOLFOX regimens showed median PFS and OS of 9.0 mo and 20.7 
mo, respectively, with an ORR of 59.4%[24].

Several studies combining TA with cytotoxic chemotherapy in older patients with metastatic CRC 
have been reported recently. The BEAT and BRiTE studies reported similar OS: 16.6 mo in patients age ≥ 
75 in the BEAT study and 16.2 mo in patients age 80 in the BRiTE study[26,27]. In the phase III study of 
capecitabine alone or combined with bevacizumab in patients with CRC aged above 70 years, the 
addition of bevacizumab improved PFS (9.1 vs 5.1 mo) than capecitabine alone, but no OS differences 
were found between both arms[28]. In another study investigating the combination of bevacizumab 
with a single agent, the addition of bevacizumab in patients aged 75 years or older was associated with 
longer PFS (8.8 vs 5.8 mo), but there was no significant difference in OS[29]. In the PRODIGE 20 trial, no 
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Figure 1 Treatment outcomes. TA: Targeted agent.

Figure 2 Median overall survival in patients with and without targeted agent. A: Progression-free survival older patients with metastatic colorectal 
cancer (CRC) treated with targeted agents; B: Overall survival of older patients with metastatic CRC treated with targeted agents. TA: Targeted agent.

significant differences were found in PFS (9.7 vs 7.8 mo) and OS (21.7 vs 19.8 mo)[30]. A pooled analysis 
of the efficacy of cetuximab in combination with FOLFOX and FOLFIRI revealed that the addition of 
cetuximab did not improved PFS (8.9 vs 7.2 mo, P: 0.78), OS (23.3 vs 15.1 mo, P: 0.38) and response rate 
(50.0 vs 38.8%, P: 0.23) in patients older than 70 years, compared with chemotherapy alone[31]. In our 
study, as in these studies, there were no statistically significant differences between PFS and OS.

Since safety played a significant role in treatment decisions, chemotherapy-related toxicity should be 
considered very important, especially in elderly patients over 80 years of age. Several studies invest-
igating FOLFOX revealed that elderly patients with CRC exhibited higher levels of neutropenia (40%-
49%) and peripheral neuropathy (12-22%) of grade 3-4 toxicity than younger patients, even if adverse 
events were manageable and no life-threatening events occurred[23,24]. It has been reported that 
continuous administration of 5-FU was better than a bolus of 5-FU in terms of efficacy and toxicity in 
patients with CRC[32]. A significant number of patients in this study did not receive a 5-FU bolus, 
which may have reduced hematological and non-hematological toxicity. The incidence and severity of 
oxaliplatin-induced neuropathy are associated with cumulative dosage. Grade 3-4 oxaliplatin-related 
neuropathy was observed in 10% to 15% of patients after exposure to a cumulative dose of 780 to 850 
mg/m2[33]. In this study, grade 3 oxaliplatin-induced neuropathy occurred in only one patient without 
TA, who received a cumulative dose of oxaliplatin of 1,020 mg/m2. Bevacizumab has characteristic side 
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Figure 3 Overall survival of older patients diagnosed with metastatic colorectal cancer, according to salvage chemotherapy after the 
failure of first-line chemotherapy.

effects such as hypertension, thrombotic events, hemorrhage and proteinuria. In the PRODIGE 20 trial, 
grade 3-4 thromboembolism and hypertension were 9.8% and 13.7%, respectively[30]. In another study, 
bevacizumab-related adverse events in elderly patients were similar to those of younger patients, with 
the exception of arterial thrombotic events, which appeared to increase in the older patients[27]. Similar 
to the previous study, arterial thrombosis (8.3%) and grade 1-2 hypertension (25%) were manageable in 
our study. Side effects related to cetuximab have also been reported in several studies, including grade 
3-4 diarrhea and skin reactions occurring in more than 20% of elderly patients[33,34]. The incidence of 
anaphylaxis in elderly patients was rarely reported and not higher than in young patients[35]. In our 
study, cetuximab treatment in three patients resulted in acne-like skin side effects only in two of them. 
Therefore, the addition of TA was relatively tolerable and manageable even in elderly patients.

After the failure of the first-line chemotherapy, salvage chemotherapy in elderly patients is deter-
mined significantly by symptoms of disease progression, PS, and toxicity of previous chemotherapy. 
Elderly patients are known to receive fewer salvage chemotherapies than younger patients due to 
socioeconomic and medical vulnerability after first-line chemotherapy. As the patient's age increased, 
the proportion of patients receiving combination chemotherapy and median duration of treatment 
decreased[26]. In the BRiTE observational cohort study, the median PFS was similar across elderly 
subgroups (approximately 9.5 mo) but the OS decreased with increasing age[27]. In a subgroup analysis 
of the AGITG MAX trial, only 10% of patients aged above 75 years received second-line chemotherapy
[29]. In the PRODIGE 20 trial, 61% of the elderly patients in the chemotherapy only group and 49% of 
chemotherapy with bevacizumab received salvage chemotherapy[30]. In another exploratory cohort 
study, 70% of patients aged 75 to 80 years received second-line chemotherapy and 27% received third-
line chemotherapy[24]. In this study, 40% of patients received salvage chemotherapy and 16% received 
third-line chemotherapy. Salvage chemotherapy extended OS three-fold compared with lack of salvage 
therapy. Therefore, appropriate salvage therapy after first-line treatment failure may help these elderly 
patients.

Although this study showed clinical feasibility for combination chemotherapy with or without TA in 
extremely elderly patients with metastatic CRC, the study has some limitations. This study was a 
retrospective study with small sample size and had confounding factors such as two types of TA, 
different chemotherapy regimens, and various clinical circumstances. It is necessary to interpret the 
results of this study taking this into account. In elderly patients, it is important to improve the survival 
period as well as evaluate the quality of life. We believe that the comprehensive geriatric assessment 
(CGA) tool is useful in providing the best therapeutic option and optimal care for elderly patients most 
suitable for systemic chemotherapy. However, this study, which is a retrospective study, has a 
limitation in that it does not include quality of life and patients' feelings. Therefore, a further study 
using a CGA is needed to elucidate not only the treatment effect of systemic chemotherapy but also the 
quality of life in extremely elderly patients.

The significance of this study is as follows, despite these limitations. The study included only patients 
who were older than 80 years. On the other hand, most previous studies included patients who were 
between 65-80 years or reported subgroup analysis of older patients within clinical trials, which 
restricted the eligibility to patients aged 75 years or younger. Also, this study had a control group, 
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compared with the group treated with TA. Therefore, this study may help to understand the role of 
targeted therapy and the potential of combination chemotherapy in extremely elderly patients with 
metastatic CRC.

CONCLUSION
Combination chemotherapy with TA for metastatic CRC may be considered even in elderly patients 
over 80 years of age with considerable caution for chemotherapy-related toxicity and risk of 
comorbidities. Also, salvage chemotherapy can help improve OS in extremely elderly patients. In these 
elderly patients with metastatic CRC, further studies are needed to improve the quality of life as well as 
an appropriate treatment regimen to improve the survival rate.

ARTICLE HIGHLIGHTS
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The efficacy and safety of combination chemotherapy for metastatic colorectal cancer (CRC) in 
extremely elderly patients has yet to be established.
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