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Background: Oxaliplatin-based adjuvant chemotherapy has been applied as standard treatment for high
risk stages II and III colon cancer in many countries. There was no comprehensive report of oxaliplatin use
in Indonesia. This research aimed to evaluate the short-term survival of patients with colon cancer treated
with such strategy and the prognostic factors.

Methods: Medical records of patients with colon cancer receiving oxaliplatin-containing adjuvant
chemotherapy were retrospectively reviewed. Demography, clinicopathological, and treatment data were
collected. Two-year overall survival (OS) and disease-free survival (DFS) were calculated using Kaplan-Meier
method and survival predictors were estimated using Cox proportional hazard models.

Results: Data of 81 patients had been included with a median follow-up of 25.2 months. The estimated
OS and DFS at 2 years were 75.8% and 72.7%. In multivariate analyses, the Eastern Cooperative Oncology
Group (ECOQG) 2 performance status [hazard ratio (HR) =2.967; 95% confidence interval (CI), 1.265 to
6.957; P=0.012], T4 stage (HR =2.669; 95% CI, 1.087 to 6.557; P=0.032), and less cycles of chemotherapy
administration (HR =3.280; 95% CI, 1.333 to 8.070; P=0.010) were significant independent factors for an
increased risk of death. Cases with moderately to poorly differentiated tumors had significantly worse DES
compared with those with well differentiated tumors (HR =3.503; 95% CI, 1.403 to 8.744; P=0.007).
Conclusions: Colon cancer patients receiving oxaliplatin-based adjuvant regimens in our clinical practice
had 2-year OS rate of 75.8% and 2-year DFS rate of 72.7%. ECOG 2 performance status, T4 stage, and
less cycles of chemotherapy administration significantly predicted a poor OS and moderately to poorly

histological grade significantly predicted a poor DFS.
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Introduction

Colorectal cancer is the third leading cancer in the world,
with 1.4 million new cases diagnosed in 2012 (1). In
Indonesia, according to the registration of the International
Agency for Research on Cancer of the World Health
Organization, colon cancer is the second leading cause of
death in men and third leading cause of death in women.
Data from Dr. Sardjito Hospital Yogyakarta Indonesia
showed that almost 75% of cases firstly presented with non-
metastatic disease (2).

Surgery is the primary curative treatment for localized
colon cancer. Nevertheless, recurrence rate of the
malignancy is still relatively high and many patients
progress to metastatic disease, which is associated with
decreased survival. Adjuvant chemotherapy for high
risk stages II and III colon cancer is recommended to
eliminate micrometastases and, thus, improve patient’s
survival after surgical resection (3). Multiple randomized
trials demonstrated that incorporating oxaliplatin into
the standard 5-fluorouracil (5-FU)/leucovorin (LV)
adjuvant treatment improved patient care. The European
Multicenter International Study of Oxaliplatin/Infusional
5-FU/LV (FOLFOX 4) in the Adjuvant Treatment of
Colon Cancer (MOSAIC) study randomized 2,246 stages
IT and III colon cancer patients to receive 5-FU/LV
regimens or the same regimen plus oxaliplatin. The study
showed a significant improved 3-year disease-free survival
(DFS) (78.2%) in the group assigned for combination
treatment compared with the group assigned for 5-FU/LV
alone (72.9%) (P=0.020) (4). The National Surgical
Adjuvant Breast and Bowel Project (NSABP C-07) study
also showed a significant improved 3- and 4-year DFS in
a group receiving the addition of oxaliplatin to 5-FU/LV
compared with patients in the group of 5-FU/LV alone.
Another multicenter study involved 1,886 patients with
stage I1I colon cancer and showed an increased 3-year DFS
in patients receiving capecitabine and oxaliplatin versus
5-FU/LV (5). Since then, the oxaliplatin-containing
regimens have been recommended by the international
guidelines (6-8) for patients with high risk stages II
and IIT colon cancer. Furthermore, adverse effects
of oxaliplatin include myelotoxicity, gastrointestinal
symptom, and neuropathy. The latter is relevant to
clinical issues and generally associated with accumulative
doses (9,10). In the MOSAIC study, as much as 92.1% of
patients in the oxaliplatin/5-FU/LV group experienced
peripheral neuropathy during treatment although
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the side effect only occurred as grade 1. Grades 2-3
neuropathy happened in 44% patients and 1.1% cases
still had peripheral neurosensory symptoms after
18 months (4,11).

Many demography and clinicopathological variables
have been observed as predictors for overall survival (OS)
and DFS in patients with colon cancer receiving adjuvant
chemotherapy. These included age (12), sex (13,14), disease
stage (11,15), performance status (16), tumor invasion
(12,13,15,17-19), lymph nodes removed (15,18,20-22),
and histological grade (18). Multiple reports showed that
treatment characteristics such as the type of regimen (23,24),
time to start treatment after surgical resection (25,26),
number of cycles of chemotherapy administration (3,4,27),
and dose of oxaliplatin used (5,13) also predicted the
patients’ survival.

In Indonesia, oxaliplatin-based adjuvant regimens have
been applied and covered by government insurance since
2007. However, their efficacy and effects on patients’
survival in clinical practice have not been comprehensively
reported in the national level. Currently, no report has
recorded its safety profile either. In fact, local cancer
patients may present with more diverse features compared
with the patient populations in the international literature.
There are also variations in the local settings in applying
oxaliplatin doses regarding its toxicity characteristics.
Therefore, this study aimed to retrospectively analyse
clinical outcomes and survival rate of colon cancer patients
receiving combination of oxaliplatin and 5-FU/LV or
capecitabine in an adjuvant setting. We also reported
demography, clinicopathological, and treatment variables
that predicted patients’ survival and the safety assessment.

Methods
Study design and subjects

This is a retrospective review of resectable patients who
were diagnosed with colon cancer and started post-surgical
adjuvant chemotherapy between January 2007 and May
2015. The primary colon tumor location was defined as the
region from the caecum to the sigmoid colon. Data of cases
with high risk stages II and III who underwent curative
resection and received adjuvant 5-FU/LV plus oxaliplatin
(FOLFOX) or capecitabine plus oxaliplatin (CAPOX) were
obtained from medical record at Dr. Sardjito Hospital
Yogyakarta Indonesia. Patients’ data that only contained
minimal information were excluded.
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General demography, clinicopathological, and treatment
data of all subjects were collected for categorization and
analyses. Age was defined as younger (<50 years) and older
(>50 years) (12). Sex included male and female. Clinical
data was comprised of disease stage (II versus III), general
performance status as defined by the Eastern Cooperative
Oncology Group (ECOG) (28) (ECOG 1 versus ECOG 2),
tumor invasion (12-3 versus T4), lymph nodes removed
(<10 versus >10) (11,13), and histological grade (well
differentiated tumors versus moderately to poorly
differentiated tumors). Treatment records included adjuvant
chemotherapy used (FOLFOX versus CAPOX) and time
to start treatment after surgical resection (<7 weeks versus
>7 weeks) (25). Number of cycles for both regimens was
categorized as less cycles (FOLFOX <10 cycles, CAPOX
<6 cycles) versus more recommended cycles (FOLFOX
>10 cycles, CAPOX >6 cycles) (3,4,27). For the CAPOX
regimen, dose of oxaliplatin used was stratified as less than
appropriate (85-115 mg) and appropriate (120-135 mg)
(5,12). Adverse events were recorded including hematology
toxicities and peripheral neuropathy. All patients were
followed through May 2016. The study obtained ethics
approval by the Ethics Committee of Faculty of Medicine,
Public Health, and Nursing/Dr. Sardjito Hospital
Yogyakarta (number of the approval: KE/FK/209/EC). All
participants gave informed consent before taking part in the
study.

The primary outcomes were 2-year or short-term
OS and DFS. OS was defined as the time from date of
pathological diagnosis to death from any cause or lost from
observation. DFS was defined as the time from date of
pathological diagnosis to either colon cancer recurrence,
death, or lost from observation, whichever occurred first.
Secondary outcomes were analyses of covariates that may
predict the survival outcome.

Statistical analyses

Rates of OS and DFS were calculated using the Kaplan-
Meier technique. The log rank test was conducted to
analyse the difference between survival curves. Univariate
and multivariate Cox proportional hazard models were
done to estimate hazard ratios (HRs) and 95% confidence
intervals (CIs). The data was processed by the computer
program Statistical Product and Service Solutions (SPSS)
version 20.0 for Windows (IBM Corp. Armonk, New
York, USA). A P value <0.05 was considered statistically
significant.
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Results
Patient characteristics

A total of 96 patients’ data had been included at the study
initiation. Fifteen patients were excluded due to minimal
information on their records. Thus, only 81 patients’ data
were finally reviewed. Table 1 displayed an overview of
patients included in this study. Median age of the cohort
was 55 years (range, 30-78 years). The study population
was dominated by cases aged >50 years old (63 %), females
(53.1%), patients with ECOG 1 performance status (64.2%),
cases with high risk stage II (61.7%), cases with T2-3
tumors (60.5%), and cases with well differentiated tumors
(45.7%).

The vast majority of patients (86.4%) were offered
the CAPOX regimen. There were 45 (55.6%) patients
who started adjuvant chemotherapy less than 7 weeks
after surgical resection and 31 (38.3%) cases who started
treatment in 7 weeks or more. The oxaliplatin dose applied
in patients receiving FOLFOX regimen was 85 mg. The
oxaliplatin dose used in CAPOX regimen varied from
85-115 mg (22.9%) to 120-140 mg (77.1%). The
proportion of cases in the group receiving FOLFOX
chemotherapy who completed >10 cycles of treatment was
similar to those who completed less cycles. Contrarily, most
of the patients (82.9%) in the group receiving CAPOX
regimen completed >6 cycles and only 11 patients (15.7%)
completed less cycles.

Survival outcomes, survival predictors, and disease
progressivity

Median duration of follow up was 25.2 months (range,
1.8-111.8 months). The rate of 2-year OS was 77%
and 2-year DFS was 73.5%. In the OS study, univariate
analyses demonstrated that ECOG 2 performance status,
T4 stage, and less cycles of chemotherapy were associated
with increased risk of death (7Tzble 2). In the multivariate
analyses, ECOG 2 performance status (HR =2.967; 95%
CI, 1.265 to 6.957; P=0.012), T4 stage (HR =2.669; 95%
CI, 1.087 to 6.557; P=0.032) and completed less cycles
of chemotherapy (HR =3.280; 95% CI, 1.333 to 8.070;
P=0.010) were significant independent prognostic factors
for poor short-term OS (Table 3, Figures 1-3). In the
univariate analyses of DFS, factors which were significantly
associated with poor clinical outcomes included stage
IIT disease, moderately-poorly differentiated histological
grade, and less cycles of chemotherapy (7able 4). Further
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Table 1 Patient characteristics of study population (n=81)
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Table 1 (continued)

Characteristic Frequency (%)
Age

<50 years 30 (37.0)

>50 years 51 (63.0)
Sex

Male 38 (46.9)

Female 43 (53.1)
Performance status

ECOG 1 52 (64.2)

ECOG 2 29 (35.8)
Clinical stage

Il (high risk) 50 (61.7)

I 31 (38.3)
T stage (tumor invasion)

T2-3 49 (60.5)

T4 28 (34.6)

Missing 4 (4.9
Nodes removed

<10 58 (71.6)

>10 8 (9.9

Missing 15 (18.5)
Histological grade

Well differentiated tumor 37 (45.7)

Moderately-poorly differentiated tumor 29 (35.8)

Missing 15 (18.5)
Adjuvant chemotherapy regimen

FOLFOX 11 (13.6)

CAPOX 70 (86.4)
Time to start of treatment

>7 weeks 31 (38.3)

<7 weeks 45 (55.6)

Missing 5(6.2)
Cycles of regimen

FOLFOX (n=11)

<10 cycles 6 (54.5)
>10 cycles 5 (45.5)

Characteristic Frequency (%)

CAPOX (n=70)

<6 cycles 11 (15.7)
>6 cycles 58 (82.9)
Missing 1(1.4)

Oxaliplatin dose used
FOLFOX (n=11)
85 mg 11 [100]
CAPOX (n=70)
85-115mg 16 (22.9)
120-140 mg 54 (77.1)

Table 2 Results of Cox regression univariate analyses for overall

survival

Factor Hazard ratio 95% Cl P value
Younger age (<50 years) 0.887  0.381-2.063 0.781
Male sex 1912  1.810-4.513 0.319

ECOG 2 performance status 2.925 1.313-6.517 0.009
Stage lll disease 2.039 0.926-4.490 0.077
T4 stage 3.213  1.357-7.608 0.008
Less lymph nodes removed 0.396  0.142-1.102 0.076

Moderately-poorly 2.194 0.798-6.026 0.128
differentiated tumor

FOLFOX regimen 0.501  0.118-2.130 0.349
Longer time to start of 1.466  0.629-3.418 0.376

treatment (>7 weeks)
Less cycles of chemotherapy  3.418  1.530-7.917 0.003
Less dose of oxaliplatin 0.653 0.193-2.208 0.493

Cl, confidence interval.

Table 3 Results of Cox regression multivariate analyses for overall
survival

Factor Hazard ratio 95% ClI P value

ECOG 2 performance status 2.967 1.265-6.957 0.012
T4 stage 2.669 1.087-6.557 0.032
Less cycles of chemotherapy  3.280  1.333-8.070 0.010

Table 1 (continued)

© Journal of Gastrointestinal Oncology. All rights reserved.

Cl, confidence interval; ECOG, the Eastern Cooperative
Oncology Group.

jgo.amegroups.com 7 Gastrointest Oncol 2019;10(2):226-234



230 Wardhani et al. Adjuvant chemotherapy in colon cancer and survival rate

-=--ECOG 1
—ECOG2

0.8 1

Probability of survival

0.2 4

0.0 1

(I) 1'0 2lO 3|O 4'0 5IO BIO 7I0 8l0 9lO 10IO 11I0 1é

Time (months)
Figure 1 Survival curve of 2-year overall survival (OS) in patients
with colon cancer treated with oxaliplatin-containing adjuvant
chemotherapy based on ECOG performance status. Patients with
ECOG 1 and ECOG 2 performance status had 2-year OS of
82.9% and 66.4% (HR =2.967; 95% CI, 1.265-6.957; P=0.012).

ECOG, the Eastern Cooperative Oncology Group.
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Figure 2 Survival curve of 2-year overall survival (OS) in patients

with colon cancer treated with oxaliplatin-containing adjuvant

chemotherapy based on T stage. Patients with T2-3 and T4 stage

had 2-year OS of 84.2% and 61.1% (HR =2.669; 95% CI, 1.087-

6.557; P=0.032).

multivariate analyses revealed that moderately-poorly
differentiated histological grade was the only significant
independent prognostic factor for short-term DFS
(HR =3.503; 95% CI, 1.403 to 8.744; P=0.007) (Tuble 5,
Figure 4).

© Journal of Gastrointestinal Oncology. All rights reserved.

----- Adequate cycles
— Less cycles

0.8 1

0.6 1

0.4 1

Probability of survival

0.2 1

0.0 A

T T T T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100 110 12
Time (months)

Figure 3 Survival curve of 2-year overall survival (OS) in patients
with colon cancer treated with oxaliplatin-containing adjuvant
chemotherapy based on total number of chemotherapy cycles.
Patients who completed less cycles and adequate cycles of
chemotherapy had 2-year OS of 83.2% and 50.3% (HR =3.280;
95% CI, 1.333-8.070; P=0.010).

A total of 27 patients experienced metastasis and
recurrence during the follow-up period. Seventeen patients
died during the study follow-up. Locoregional spread was
the most common type of recurrence (17; 63.0%). Distant
metastatic sites included lung (5; 18.5%), liver (3; 11.1%),
brain (1; 3.7%) and peritoneum (1; 3.7%).

Chemotherapy side effects

Record of incidence of neuropathy in the present study
was obtained in 25 patients (30.9%), including 22 patients
in the XELOX group and 3 patients in the FOLFOX
group. Overall, neutropenia occurred in 21 patients, with 2
patients (9.5%) of grade 1, 15 patients (71.4%) of grade 2,
3 patients (14.3%) of grade 3, and 1 patient (4.7%) of grade
4 toxicities. Thrombocytopenia occurred in 44 patients,
with 13 patients (29.5%) of grade 1, 18 patients (40.9%) of
grade 2, 11 patients (25%) of grade 3, and 2 patients (4.5%)
of grade 4 toxicities. Eighteen patients experienced anemia,
with 5 patients (27.8%) of grade 1, 12 patients (66.7%) of
grade 2, and 1 patient (5.6%) of grade 3 toxicities.

Discussion

Adjuvant chemotherapy is an important element in the
treatment for patients with selected stages 11 and III colon
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Table 4 Results of Cox regression univariate analyses for
disease-free survival

Factor Hazard ratio 95% Cl P value
Younger age (<50 years) 1.292  0.651-2.562 0.464
Male sex 1.822  0.887-3.740 0.102

ECOG 2 performance status 1.509 0.766-2.973 0.235

Stage Ill disease 2.006  1.019-3.947 0.044
T4 stage 1.942  0.945-3.991 0.071
Less nodes removed 0.643  0.240-1.677 0.358
Moderately-poorly 3.571 1.476-8.640 0.005

differentiated tumor

FOLFOX regimen 0.717  0.252-2.042 0.533

Longer time to start of 1.073  0.519-2.218 0.849

treatment (>7 weeks)
Less cycles of chemotherapy 2.567 1.216-5.421 0.013

Less dose of oxaliplatin 0.437  0.059-3.230 0.417

Cl, confidence interval; ECOG, the Eastern Cooperative
Oncology Group.

Table 5 Results of Cox regression multivariate analyses for
disease-free survival

Factor Hazard ratio 95% ClI P value
Stage lll disease 1.349 0.557-3.265 0.507
Moderately-poorly 3.503 1.403-8.744 0.007

differentiated tumor

Less cycles of chemotherapy  2.560 0.967-6.781 0.059

Cl, confidence interval.

cancer. The addition of oxaliplatin to the fluoropyrimidine-
based regimens has been shown by multiple reports to
increase DFS and OS in such patient populations. By
analysing an actual practice in the use of oxaliplatin-
containing regimens, the present study became the first
investigation on the efficacy, survival benefit, and safety
profile of the adjuvant treatment in Indonesia. Its findings
will provide a basis for further exploration in the clinical
practice of treating colon cancer throughout the country.
Our results showed that 2-year OS and DFS rates
of cases receiving oxaliplatin-containing adjuvant
chemotherapy were lower compared to the findings of
MOSAIC study that demonstrated 3-year OS of 87.7% and
3-year DES of 78.2% (4). Results of Kuebler er 4/. [2007]
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Figure 4 Survival curve of 2-year disease-free survival (DFS) in
patients with colon cancer treated with oxaliplatin-containing
adjuvant chemotherapy based on histological grade. Patients with
well differentiated and moderately-poorly differentiated tumors
had 2-year DFS of 85.1% and 66.9% (HR =3.503; 95% CI, 1.403-
8.744; P=0.007).

sing the FLOX regimen was also higher than our results
demonstrating 5-year OS of 80.2% and 3-year DFS of
71.8% (3). Improvement in OS and DFS using the XELOX
regimen on stage III colon cancer was also supported by
another study observing a 5-year OS of 77.6% and a 3-year
DEFES of 70.9% (5). Furthermore, locoregional spread
was the common recurrence pattern in the local patients,
which is contrary with previous reports showing the liver
as the common site of metastasis due to its location and
vascularization (29,30). Dissimilarity of our results with
others might be explained by clinical practice in our local
setting that showed a general lack of lymph nodes removal.
Domination of locoregional spread is relevant to the fact
that the proportion of total patients undergoing resection
with >10 lymph nodes removal was only 9.9%. Our
previous observation found that around 25% of patients
with colon cancer who visited our hospital underwent
surgical resection in non-A-type hospitals. Our hospital,
Dr. Sardjito Hospital, is classified by the Ministry of Health
Republic of Indonesia as an A-type hospital or a national
referral center. We demonstrated that patients having their
cancer resected in non-A-type hospitals had lower number
of lymph nodes removed and lower survival than patients
having their cancer resected in A-type hospitals, although
significant differences in outcomes were not achieved
(Khuzairi et al., 2018, manuscript submitted). In line with
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the issue, a meta-analysis demonstrated that inappropriate
evaluation on lymph nodes was associated with the presence
of undetected tumors or micro-metastasis and increased
loco-regional recurrence or systemic disease (31). This
pattern also may justify why short term survival rates of the
local patients were lower compared to those of previous
reports. Whether locoregional spread is naturally affected
by inappropriate practice of surgical or pathological care, or
by other aspects, is still a subject for further investigation.
Moreover, a multidisciplinary team involving all related
disciplines needs to be better applied in our local hospital
in order to achieve higher quality of care and survival rate
improvement of patients with colon cancer.

Among various demography, clinicopathological, and
treatment characteristics, performance status of ECOG 2,
T4 tumor invasion, and less cycles of chemotherapy
significantly predicted the short-term OS, while histological
grade significantly predicted short-term DFS in the local
patients. Adachi ez 4/. also observed that performance status
of WHO >2 was associated with a lower OS in patients with
colorectal cancer (16). Association of T4 tumor invasion
with lower OS in our study was consistent with the report of
Wuxiao et al. [2015] and An et al. [2015]. The latter showed
the association of T stage not only with OS as our results,
but also with DFS (17,18). Number of chemotherapy cycles
generally predict survival of patients with colon cancer
receiving adjuvant treatment (3,4,27). Multiple studies
showed that a minimum number of 7 (20) to 10 cycles
regimen (3,4) are needed to provide a benefit for patients’
survival. Our univariate analyses revealed that less cycles
of chemotherapy were associated with worse OS and DFS.
However, the association with lower DFS lost statistical
significance with multivariate analyses, although marginal
significance was still reached. Our results showing that
tumors with poor differentiated histology were associated
with an increased probability of disease progressivity did
not support previous report (15), although Wuxiao et al.
[2015] confirmed its association with OS (18).

The local cohort consisted of cases with high risk stages
IT and IIT colon cancer. According to the American Joint
Committee 7th editions stage II referred to patients that
had undergone complete resection of histology proven
T3 or T4, NO, MO colon cancer and stage III referred to
patients that had undergone complete resection of histology
proven any T, N1 or N2, MO colon cancer (32). Patients
with stage III disease clearly showed worse DFS compared
to those with high risk stage II tumors and this finding
supported studies addressing the role of disease stage in
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predicting survivals (11,15). Nevertheless, by multivariate
analyses, the extent of disease lost its influence on patients’
survival. In fact, our patients with stage II disease were
generally considered as high risk stage II. This is regarding
the fact that pathology report is commonly incomplete
(unpublished data), so that the TNM review might become
under or over assessed.

In our study population, age, sex, number of lymph
nodes removed, and time to start chemotherapy after
surgical resection did not predict patients’ survival.
However, our results on similar survival rates of patients
receiving CAPOX and FOLFOX were consistent with
previous reports showing similar 3-year OS and DFS for
both regimens (33,34).

The incidence of neuropathy in patients receiving
oxaliplatin-containing regimens was only available in
30.9% of the local cohort, indicating an under-reporting
practice. As a consequence, this result was much lower than
the report of the MOSAIC study showing an incidence
of 92.1%. Other studies using CAPOX regimen also
demonstrated a much higher incidence of neuropathy than
ours (78.0%) (4,5).

Limitations of this study included the use of retrospective
methodology which might introduce bias due to unrecorded
confounders and incomplete data. This implicates a need for
improvement in the recording system of the medical records
in the future. Furthermore, median follow-up of patients
was shorter than previous reports. However, since this is the
first observation on the use of oxaliplatin combined with
the fluoropyrimidine-based regimen in Indonesia, it refined
the basis of rational therapy for adjuvant chemotherapy in
the region. It also laid the groundwork for improvement of
the standard care in the local hospitals as well as in others
to benefit patients with localized and locally advanced colon
cancer.

Conclusions

Our review on the clinical practice showed that oxaliplatin-
containing regimen in an adjuvant chemotherapy in patients
with high risk stages II and III colon cancer provided a
short-term OS of 75.8% and DFS of 72.7%. Locoregional
spread was the common recurrence observed and the
incidence of neuropathy-induced chemotherapy was lower
than the previous studies due to under recording. We
identified that performance status, T4 tumors, and less
chemotherapy cycles independently predicted the short-
term OS, while histological grade was the only independent
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predictor for short-term DFS.
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