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Survival outcomes according to adjuvant chemotherapy duration and
oxaliplatin use in patients aged 70 years and older with stage II-llI
colon cancer

Evre llI-Ill kolon kanserli 70 yas ve lizeri hastalarda adjuvan kemoterapi
stiresi ve oksaliplatin kullanimina gére sagkalim sonuclari
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Abstract

Aim: The optimal balance between treatment duration and regimen selection in older patients with stage lI-lll colon
cancer remains uncertain in real-world practice. This study aimed to evaluate survival outcomes according to adjuvant
chemotherapy duration and oxaliplatin use in older patients with stage II-lll colon cancer.

Material and Methods: This retrospective cohort study included patients aged =70 years with stage Il-lll colon

adenocarcinoma who underwent curative-intent surgery and received adjuvant chemotherapy between 2015 and 2023.
Patients were grouped according to adjuvant chemotherapy regimen (oxaliplatin-based vs non-oxaliplatin) and treatment
duration. Overall survival (OS) and disease-free survival (DFS) were analyzed using the Kaplan-Meier method. Factors
associated with survival outcomes were evaluated using Cox proportional hazards regression, and multivariable logistic
regression analyses were additionally performed for all-cause mortality and recurrence.

Results: A total of 65 patients were included, of whom 35 received oxaliplatin-based regimens. Patients treated with
oxaliplatin were younger and more frequently had stage Ill disease. In multivariable analysis, age >75 years (OR 3.45,
95% Cl 1.16-10.21; p = 0.026) and adjuvant chemotherapy duration <6 months (OR 3.80, 95% Cl 1.32-10.91; p = 0.013)
were independently associated with increased all-cause mortality. Oxaliplatin use was not independently associated with
overall survival (OR 1.36,95% Cl 0.45-4.11; p = 0.584) or recurrence risk. Kaplan—-Meier analyses demonstrated significantly
improved overall survival among patients who completed a full 6-month course of adjuvant chemotherapy, whereas no
significant differences in overall or disease-free survival were observed according to oxaliplatin use.

Conclusion: Inolder patients with stage Il colon cancer,completion of the planned duration of adjuvant chemotherapy appeared
more impactful than regimen intensification with oxaliplatin in this real-world cohort. These findings highlight the importance of
treatment continuity in routine clinical practice, particularly among older patients with limited tolerance to treatment.
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Oz
Amag: Evre lI-Il kolon kanseri olan yash hastalarda adjuvan kemoterapi siiresi ve rejim se¢imi arasindaki optimal denge,
gercek diinya pratiginde halen net degildir. Bu calismada, evre lI-Ill kolon kanseri olan yasl hastalarda adjuvan kemoterapi

siiresi ve oksaliplatin kullanimina gore sagkalim sonuclarinin degerlendirilmesi amaglanmistir.

Geregve Yontemler: Bu retrospektif kohort calismasi, 2015 ile 2023 yillari arasinda kiiratif amacli cerrahi gegiren ve adjuvan
kemoterapi alan, evre II-lll kolon adenokarsinomlu ve 70 yas ve Uzeri hastalari icermistir. Hastalar, adjuvan kemoterapi
rejimine (oksaliplatin bazl ve oksaliplatin icermeyen) ve tedavi suresine gore gruplandiriimistir. Genel sagkahm (OS) ve
hastaliksiz sagkalim (DFS), Kaplan—-Meier yontemi ile analiz edilmistir. TUm nedenlere baglh mortalite ve niks ile iliskili
faktorler, cok degiskenli lojistik regresyon analizi kullanilarak degerlendirilmistir.

Bulgular: Toplam 65 hasta calismaya dahil edilmis olup, bunlarin 35'i oksaliplatin bazli rejimler almistir. Oksaliplatin ile
tedavi edilen hastalar daha genc olup, evre Il hastalik daha sik gorilmastir. Cok degiskenli analizde, >75 yas (OR 3,45;
%95 GA 1,16-10,21; p = 0,026) ve adjuvan kemoterapi sliresinin <6 ay olmasi (OR 3,80; %95 GA 1,32-10,91; p = 0,013) tim
nedenlere bagli mortalite ile bagimsiz olarak iliskili bulunmustur. Oksaliplatin kullanimi, genel sagkalim (OR 1,36; %95 GA
0,45-4,11; p = 0,584) veya nliks riski ile bagimsiz olarak iliskili degildir. Kaplan—-Meier analizleri, adjuvan kemoterapinin
tam 6 ay tamamlandigi hastalarda genel sagkalimin anlamli olarak daha iyi oldugunu géstermis; buna karsin oksaliplatin
kullanimina gore genel sagkalim veya hastaliksiz sagkalim acgisindan anlamli bir fark saptanmamistir.

Sonug: Evre II-lIl kolon kanseri olan yash hastalarda, adjuvan kemoterapinin 6 ay siireyle tamamlanmasi, floropirimidin
bazl rejimlere oksaliplatin eklenmesine kiyasla sagkalim ile daha gui¢li bir iliski gostermektedir. Bu bulgular, rutin klinik
uygulamada, 6zellikle tedavi toleransi sinirli olan yasli hastalarda, tedavi stresi ve stirekliliginin rejim yogunlugundan daha
belirleyici olabilecegini dusuindirmektedir.

Anahtar Kelimeler: kolon kanseri, adjuvan kemoterapi, oksaliplatin, sagkalim, yash hastalar

in certain subgroups, particularly in patients with low-risk
stage lll disease treated with CAPEOX, whereas patients with

Introduction

Colon cancer remains a leading cause of cancer-related
high-risk stage lll disease appear to derive greater disease-free

survival benefit from a full 6-month course of FOLFOX. These

morbidity and mortality worldwide, and a substantial
proportion of patients are diagnosed with stage Il or llI

disease amenable to curative surgery. In this setting, adjuvant
chemotherapy has been shown to reduce recurrence risk
and improve survival, particularly in patients with node-
positive disease. Fluoropyrimidine-based regimens constitute
the backbone of adjuvant treatment, while the addition of
oxaliplatin has been associated with further improvements in
disease-free survival in selected patient groups [1].

Oxaliplatin-based doublet regimens such as FOLFOX and
CAPEOX are widely used in stage lll and high-risk stage Il colon
cancer; however, cumulative neurotoxicity remains a clinically
relevant limitation, often leading to dose reductions or early
treatment discontinuation. This concern has prompted
extensive investigation into whether shorter durations of
oxaliplatin exposure can maintain efficacy while reducing
treatment-related toxicity [2,3].

The International Duration Evaluation of Adjuvant Therapy
(IDEA) collaboration and subsequent randomized trials
demonstrated that treatment duration may be safely reduced
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findings have influenced contemporary clinical guidelines,
which now recommend risk-adapted treatment duration
rather than a uniform approach [3,4].

Recently, a comprehensive meta-analysis by Kuang et al.
synthesizing data from randomized controlled trials further
clarified the interaction between disease risk, chemotherapy
regimen, and treatment duration. This analysis showed that
a 6-month FOLFOX regimen provided superior disease-free
survival only in patients with high-risk stage Il colon cancer,
whereas extending oxaliplatin duration did not improve
overall survival in other stage Il-lll subgroups. Importantly,
shorter regimens were associated with significantly higher
treatment completion rates and markedly lower rates of grade
>2 peripheral neuropathy [5].

Despite these advances, most evidence guiding treatment
duration and regimen selection is derived from clinical trial
populations that may not fully reflect real-world patients,
particularly older adults and those with comorbid conditions.



Observational studies in elderly cohorts have suggested
that the survival advantage of adding oxaliplatin may be
attenuated with increasing age, while toxicity risk remains
substantial. Consequently, the optimal balance between
efficacy and tolerability in routine clinical practice remains an
area of ongoing uncertainty [4,6].

In light of these considerations, real-world analyses that
account for pathological risk factors, treatment duration, and
patient characteristics are needed to better define the role
of oxaliplatin-based adjuvant chemotherapy. Therefore, this
study aimed to evaluate survival outcomes in patients with
stage II-Ill colon cancer treated with oxaliplatin-containing
versus non-oxaliplatin regimens, with particular emphasis on
treatment duration and clinically relevant risk stratification
using adjusted survival analyses.

Material and Methods
This
patients aged 70 years and older who underwent curative-

retrospective single-center cohort study included

intent surgery for colon cancer and subsequently received
adjuvant chemotherapy between 2015 and 2023. The study
was conducted using the institutional oncology database
and electronic medical records of the Department of
Medical Oncology, Manisa Celal Bayar University Faculty
of Medicine, a tertiary referral center in Turkey. Eligible
patients had pathologically confirmed stage Il or Il colon
adenocarcinoma and received at least one cycle of adjuvant
chemotherapy. Patients with rectal cancer, metastatic disease
at diagnosis, synchronous or metachronous malignancies,
prior systemic chemotherapy or radiotherapy before colon
cancer diagnosis, or incomplete clinical or follow-up data
were excluded. Patients with stage II-lll disease who did not
receive adjuvant chemotherapy due to comorbid conditions,
frailty, or other clinical considerations were also excluded. Due
to the retrospective design, standardized frailty assessments
and formal ECOG performance status documentation were
not consistently available; therefore, treatment allocation
was not randomized, and adjuvant chemotherapy regimens
oxaliplatin-based (FOLFOX, CAPEOX/XELOX) or non-oxaliplatin
(capecitabine or 5-fluorouracil) were selected at the discretion
of the treating medical oncologist based on routine clinical
practice, patient characteristics, pathological risk factors, and
treatment tolerability. A total of 65 patients met the inclusion
criteria and were included in the final analysis.

Clinical, pathological, and treatment-related data were
extracted from hospital medical records. Collected variables
included age at diagnosis, sex, body mass index (BMI), tumor
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localization (right vs left colon), histopathological subtype,
tumor differentiation, presence of lymphovascular invasion
(LVI) and perineural invasion (PNI), lymph node status, number
of dissected lymph nodes, surgical margin status, disease
stage, comorbidities, smoking status, family history of colon
cancer, molecular characteristics (KRAS, NRAS, BRAF, and MSI
status), adjuvant chemotherapy regimen, treatment duration,
and number of chemotherapy cycles.

The study was conducted in accordance with the Declaration
of Helsinki and approved by the Manisa Celal Bayar University
Faculty of Medicine Health Sciences Ethics Committee (approval
date: 05 June 2024, decision number: 2024/486). Because the
study was retrospective, informed consent was waived.

Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics
for Windows. Descriptive statistics were presented as numbers
and percentages for categorical variables and as means +
standard deviations or medians (minimum-maximum) for
continuous variables, as appropriate. Comparisons between
treatment groups were conducted using the Chi-square test
for categorical variables. Since continuous variables did not
follow a normal distribution, the Mann-Whitney U test was
used for group comparisons.

OS was defined as the time from the date of curative-intent
surgery to death from any cause or last follow-up. Disease-free
survival (DFS) was defined as the time from surgery to the first
documented recurrence or death from any cause, whichever
occurred first. OS and DFS were estimated using the Kaplan-
Meier method, and survival curves were compared using the
log-rank test.

Factors associated with survival outcomes were evaluated
using Cox proportional hazards regression analysis, and results
were reported as hazard ratios (HRs) with 95% confidence
intervals (Cls). In addition, multivariable logistic regression
analyses were performed to identify factors associated with
all-cause mortality and first recurrence. Age was dichotomized
at 75 years for multivariable analyses to evaluate the impact
of advanced age within the older patient population. A two-
sided p-value <0.05 was considered statistically significant.

Results

Atotal of 65 patients with stage ll-lll colon cancer who received
adjuvant chemotherapy were included in the analysis. Of
these, 35 patients received oxaliplatin-based regimens, while
30 received non-oxaliplatin chemotherapy. Baseline clinical
and pathological characteristics according to oxaliplatin use
are presented in table 1.
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Patients treated with oxaliplatin were younger than those in
the non-oxaliplatin group (median age 73 vs 76 years, p =
0.010) and were more likely to have stage Il disease (82.4%
vs 46.7%, p = 0.004). Other demographic, pathological,
molecular, and treatment-related variables were comparable
between groups.

In multivariable logistic regression analysis for all-cause
mortality (Table 2), age >75 years (OR 3.45, 95% Cl 1.16-
10.21; p = 0.026) and adjuvant chemotherapy duration of
less than 6 months (OR 3.80, 95% Cl 1.32-10.91; p = 0.013)
were independently associated with increased mortality.
Oxaliplatin use was not independently associated with all-
cause mortality.

In the multivariable analysis for recurrence (Table 3), none
of the evaluated variables, including oxaliplatin use and
chemotherapy duration, were significantly associated with
recurrence risk.

Kaplan-Meier survival analysis demonstrated significantly
improved overall survival among patients who completed a
full 6-month course of adjuvant chemotherapy compared
with those who received shorter durations (Figure 1). Patients
completing 6 months of therapy had a significantly lower risk
of death (HR 0.22, 95% CI1 0.07-0.70; p = 0.010).

When stratified by oxaliplatin use, overall survival differed
significantly only among patients who completed 6 months
of adjuvant chemotherapy, with longer survival observed
in the oxaliplatin group (log-rank p = 0.023). In contrast,
no statistically significant difference in overall survival was
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observed according to oxaliplatin use among patients who
received adjuvant chemotherapy for less than 6 months (log-
rank p = 0.699) (Figure 1).

In  multivariable analyses, disease stage—including

comparisons between low-risk (T3N1) and high-risk (T4 and/
or N2) stage lll disease—was not independently associated
with all-cause mortality or recurrence (Tables 2,3).

Overall survival according to oxaliplatin use

Patients who received chemotherapy
for less than 6 months

Patients who completed 6 months

of chemotherapy
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Figure 1. Kaplan-Meier overall survival curves by oxaliplatin use.

stratified by adjuvant chemotherapy duration.

In patients who completed 6 months of adjuvant chemotherapy.
overall survival differed significantly by oxaliplatin use (log-rank
p = 0.023). In this subgroup. the median overall survival was 149
months in the oxaliplatin group and 59 months in the non-oxaliplatin
group (95% Cl: 22.4-95.6). In contrast. among patients who received
chemotherapy for less than 6 months. no statistically significant

difference in overall survival was observed between patients treated

with and without oxaliplatin (log-rank p = 0.699).
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Discussion

In this retrospective cohort of 65 patients with stage II-
Il colon cancer treated with adjuvant chemotherapy, we
observed three main findings. First, oxaliplatin use was not
independently associated with overall or disease-free survival,
despite a clear imbalance in baseline stage distribution (more
stage Ill disease in the oxaliplatin group). Second, age >75
years and adjuvant chemotherapy duration of less than 6
months were independently associated with increased all-
cause mortality. Third, none of the assessed clinicopathologic
or treatment-related variables including oxaliplatin exposure
and chemotherapy duration were significantly associated
with the risk of first recurrence.

The optimal duration of oxaliplatin-based adjuvant

chemotherapy has been extensively investigated in
randomized trials and meta-analyses. The IDEA collaboration
that should be

individualized by regimen and risk profile, with 3 months

demonstrated treatment  duration
of CAPOX acceptable for selected low-risk patients, while
high-risk stage Ill disease may derive greater benefit from a
6-month course, particularly with FOLFOX [7,8]. Results from
the ACHIEVE trial and subsequent pooled analyses confirmed
that shorter durations substantially reduce cumulative
neurotoxicity with minimal compromise of survival outcomes

in appropriate subgroups [2,6].

In this study, the duration of adjuvant chemotherapy, rather
than regimen intensification with oxaliplatin, appeared to
be the key determinant of survival outcomes in this cohort.
Importantly, this finding should not be interpreted as evidence
of oxaliplatin inefficacy, but rather as a reflection of the clinical

1861167

importance of treatment continuity and tolerability in older

patients treated in routine practice. Completing a full 6-month
course of adjuvant treatment was independently associated
with improved survival, whereas incorporating oxaliplatin
into combination regimens such as FOLFOX or CAPEOX did
not confer additional survival benefit. These findings suggest
that, in real-world clinical practice, maintaining treatment
continuity and achieving adequate treatment duration
may be more critical than intensifying therapy by adding
oxaliplatin, particularly in older or comorbid patients with
limited treatment tolerance [9].

No variables were independently associated with recurrence
risk in multivariable analysis. This may be explained by limited
sample size, heterogeneous disease stages, and a relatively
low number of recurrence events. Although established
pathological risk factors such as lymphovascular invasion,
perineural invasion, and inadequate lymph node dissection
are known to influence recurrencerrisk, their prognosticimpact
may be difficult to demonstrate in small retrospective cohorts
after adjustment [10-14]. Accordingly, the recurrence analysis
should be interpreted as exploratory rather than definitive.

Emerging evidence supports integrating circulating tumor
DNA (ctDNA) for risk stratification and personalizing adjuvant
therapy in colon cancer. Recent randomized trials and meta-
analyses have shown that ctDNA positivity after surgery is
strongly associated with recurrence and may guide escalation
or de-escalation strategies without compromising oncologic
outcomes. Although ctDNA data were not available in our
study, these approaches represent an important future
direction for optimizing adjuvant treatment decisions [15-17].



Limitations of the study

This study has several limitations inherent to its retrospective
design, including selection bias in regimen assignment,
residual confounding particularly in older patients with
multiple comorbidities and a limited sample size. In addition,
the specific reasons for early discontinuation of adjuvant
chemotherapy among patients who received less than 6
months of treatment could not be systematically identified,
as detailed documentation distinguishing treatment-related
toxicity, patient preference, early disease progression or
recurrence, and logistical or access-related factors was not
consistently available in medical records. Furthermore, all-
cause mortality was used in the logistic regression analyses,
which may have been influenced by competing non-cancer
deaths, especially in patients older than 75 years. Despite these
limitations, our findings provide pragmatic real-world signals
suggesting that completion of planned adjuvant therapy
may be more impactful than regimen intensification in this
selected older cohort, while the incremental survival benefit
of oxaliplatin may be attenuated in patients with limited
treatment tolerance. Larger prospective, multicenter studies
incorporating treatment-related toxicity, dose intensity,
competing-risk analyses, and molecular risk stratification are
warranted to better define individualized adjuvant treatment

strategies in routine clinical practice.

In conclusion, this real-world retrospective cohort study
suggests that, among older patients with stage II-lll colon
cancer, completion of the planned duration of adjuvant
chemotherapy may be more strongly associated with
survival outcomes than regimen intensification within this
selected population. Importantly, these findings should not
be interpreted as evidence of oxaliplatin inefficacy; rather,
they highlight the potential clinical relevance of treatment
continuity and tolerability in routine practice, particularly
in older and comorbid patients. Accordingly, prioritizing
completion of planned adjuvant therapy may represent
a pragmatic approach in selected individuals. Larger,
prospective, multicenter studies that incorporate treatment-
related toxicity, dose intensity, and molecular risk stratification
are warranted to further clarify the optimal role of oxaliplatin-

based adjuvant therapy in this population.
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