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INTRODUCTION
Colorectal cancer (CRC) is the third common cancer and also the third leading 

cause of cancer related deaths in both sexes in the United States.1 There are 
marked geographical variations worldwide and in some areas such as Asia, the 
incidences are increasing dramatically within the recent few decades.2 The disease 
is also a noticeable health problem in Iran. The age standardized incidence 
rates in Iran were estimated to be 8.16 (95 % confidence interval (CI): 6.64 to 9.68) 
and 6.17 (95 % CI: 5.01 to 7.32) per100000 for men and women, respectively. 
The incidences have lately shown an increasing pattern because of multiple factors.3 
In the United States about 20% patients have distant metastatic disease at the 
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ABSTRACT

BACKGROUND
Colorectal cancer (CRC) is one of the most common cancers worldwide. Recently treatments 

of advanced CRC have been immensely improved. In this study we reported the current state of 
advanced CRC in Iran regarding treatment and outcomes from 2000 to 2016.

METHODS
370 subjects with stage III or IV of the disease were included in this study. Pathological subtypes other 

than adenocarcinoma were excluded. Demographics and other relevant clinical data were collected.

RESULTS
Mean age at diagnosis was 55.4 ± 12.6 years. Significant differences regarding the age, 

sex, primary tumor complication and location, lymph node involvement, and tumor size were 
not detected between patients with stage III and IV. Overall survival rate at 5 years was 69.5% 
(95% confidence interval: 60.8% - 76.6%) and 21.73% (95% CI: 12.46% - 32.70%) for patients 
with stage III and IV, respectively. Analysis of prognostic factors revealed that tumor grade was 
an independent factor predicting poorer outcome (poorly differentiated vs. well or moderately 
differentiated). Furthermore, in stage IV of the disease, IVb subgroup was found to be associated 
with a poorer outcome compared with stage IVa.

CONCLUSION
Even with the acceptable survival rates and more effective treatments, it seems that clinico-

pathological characteristics have yet the most important prognostic effect in advanced CRC.
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time of diagnosis,4 which the percent seems to be more 
in developing countries because of delays in screening or 
diagnosis. Therefore patients with advanced CRC make 
a considerable part of patients with CRC. Early chemo-
therapeutic protocols for advanced CRC mainly included 
5-flourouracil (5-FU) in combination with folinic acid or 
levamisole.5,6 Since the approval of more potent agents 
such as oxiliplatin and irinotecan as the first line treatment 
protocols has been vastly changed.7,8 In the recent years, 
the introduction of monoclonal antibodies such as bevaci-
zumab, resulted in better survival rates in advanced CRC.9 
Although some results were not in favor of targeted 
therapies for epidermal growth factor receptor or EGFR 
(i.e. cetuximab),10 studies are running in this field. In 
this study we reported a 16-year survey of treatment and 
outcomes in patients with advanced CRC (either lymph 
node positive or metastatic) in three referral centers in 
Tehran, Iran.

 
MATERIALS AND METHODS

Cohort criteria and ethical aspects
Patients in oncology clinics of three hospitals with 

documented diagnosis of advanced CRC from April 
2000 to August 2016 were included in the study. The 
study was conducted from February 2016 to May 2017 
in Tehran, Iran. Exclusion criteria were non-adenocar-
cinoma types, stages I or II of the disease, concurrent 
presence of other serious comorbidities affecting life ex-
pectancy, and patients who refused palliative or curative 
therapy. As non-adenocarcinoma types are a minority of 
CRCs (more than 90% of CRCs are adenocarcinoma), 
they were excluded, so a reasonable survival analysis 
was practicable. The relevant variables including demo-
graphics, primary tumor complication, T category, size, 
N category, grade of tumor, presence of distant metastasis, 
number of dissected and involved lymph nodes, status of 
surgical margin, and details of chemotherapy were ex-
tracted from the patients’ medical records. Chronology 
of the disease was recorded as dates of diagnosis, start of 
chemotherapy, relapse, and death (in cases with relapse 
and death). The patients were followed up until death or 
relapse occurred or up to the time of analysis, which was 
March 2017. Advanced CRC was defined as the pres-
ence of lymph node involvement (stage III), or distant 
metastasis (stage IV) at the time of diagnosis. Subgroups 

of stage IV were categorized as the following: stage IVa 
was applied to a patient whenever distant metastasis was 
limited to one single organ (but peritoneum), and stage 
IVb was defined as metastases in multiple organs or in-
volvement of the peritoneum. 

The study protocol was approved by the Ethics Com-
mittees of AJA(Artesh Jomhory Islami IRAN Uni-
versity) and Tehran Universities of Medical Sciences. 
Informed consent was obtained from all the patients 
in order to use their medical records’ information as a 
resource for medical research. The authors declare that 
there is no conflict of interest to disclose.

Treatment protocols
Treatment protocols for the patients were as follows: 

single agent chemotherapy with 5-FU and folinic acid or 
its prodrug (capecitabine), combinations of 5-FU, folinic 
acid, and oxiliplatin (FOLFOX), combinations of 5-FU, 
folinic acid, and irinotecan (FOLFIRI), combination 
regimens including both oxiliplatin, and irinotecan, and 
other regimens. Some patients received monoclonal 
antibodies based on the results of genetic tests and 
socioeconomic status. There were three groups in our 
study: Bevacizumab group, cetuximab group, and a 
group who did not receive monoclonal antibodies.

Analyses
Categorical variables were described as frequencies 

and percentages and continuous variables were described 
as means and standard deviations. The survival estimates 
(both overall and disease-free) were calculated based 
on Kaplan-Meier method. Median survival times were 
projected using reverse Kaplan-Meier method and in 
patients with metastasis only overall survival (OS) rates 
were assessed. Survival curves were compared using log-
rank test and the effect of possible prognostic factors 
on outcome were analyzed by cox proportional hazards 
model. Any variable with a P value of less than 0.2 were 
considered valid to enter multivariate analysis. Overall 
survival was defined as the time from diagnosis to 
death from any cause. Disease-free survival (DFS) was 
demarcated as the time from diagnosis to death or relapse 
of the disease. P values less than 0.05 were considered 
as statistically significant. R software version 3.3.2 for 
windows was used to analyze the data.
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RESULTS
Cohort characteristics
Of 689 patients with CRC a total number of 370 eligible 

patients were included in this study. Mean age at the time of 
diagnosis was 55.4 ± 12.6 years. Male and female patients 
were 47.6% (n = 176), and 52.4% (n = 194), respectively. 
229 patients (61.9%) had stage III, and the remaining 
141 had stage IV (38.1%) of the disease. Among the 
168 symptomatic patients (45.4% of all patients) the 
most common symptoms were hemorrhage, and bowel 

obstruction, each accounting for 69 patients (41.1% of 
symptomatic patients). There were no significant differ-
ences between the patients with stage III and IV regarding 
the age, sex, primary tumor complication and location, 
lymph node involvement, and tumor size. The only dif-
ference observed between the two groups was tumor 
grade (more well differentiated tumors in patients with 
stage III, p = 0.04) and presence of metastasis (p < 0.001). 
Basic characteristics of the studied cohort based on stage 
are demonstrated in table 1.

Advance Colon Cancer

Table 1: Basic characteristics of the studied cohort 

Variable Category Stage III Stage IV P value

Age Mean ± SD (years) 55.60 ± 12.69 55.07 ± 12.47 0.70

Sex Male 48.03% (n = 110) 46.81% (n = 66) 0.83

Female 51.97% (n = 119) 53.19% (n = 75)

Primary tumor 
complication

Obstruction/perforation 17.90% (n = 41) 20.57% (n = 29) 0.19

Hemorrhage 19.65% (n = 45) 17.02% (n = 24)

Anemia 0.87% (n = 2) 2.84% (n = 4)

Abdominal pain 4.37% (n = 10) 9.22% (n = 13)

None 57.21% (n = 131) 50.35% (n = 71)

Tumor location Ascending colon 25.76% (n = 59) 31.21% (n = 44) 0.58

Transverse colon 5.68% (n = 13) 7.09% (n = 10)

Descending colon & sigmoid 47.60% (n = 109) 38.30% (n = 54)

Recto-sigmoid & rectum 20.96% (n = 48) 23.40% (n = 33)

Mucin production Mucinous 15.28% (n = 35) 12.77% (n = 18) 0.58

Non-mucinous 13.54% (n = 31) 11.35% (n = 16)

Unknown 71.18% (n = 163) 75.88% (n = 107)

Lymph nodes Mean dissected ± SD 9.83 ± 5.50 9.12 ± 5.34 0.30

Mean involved ± SD 3.21 ± 2.67 3.14 ± 4.03 0.87

Tumor size Mean ± SD (cm) 4.95 ± 2.31 5.51 ± 2.44 0.08

Grade Well differentiated 37.12% (n = 85) 19.86% (n = 28) 0.04

Moderately differentiated 36.68% (n = 84) 37.59% (n = 53)

Poor differentiated 5.68% (n = 13) 8.51% (n = 12)

Unknown 20.52% (n = 47) 34.04% (n = 48)

Adjuvant 
chemotherapy

Single-agent 13.1 % (n = 30) 7.09% (n = 10) < 0.001

Oxiliplatin -based 70.31% (n = 161) 62.41% (n = 88)

Irinotecan-based 5.67% (n = 13) 11.35% (n = 16)

Combination 0% (n = 0) 11.35% (n = 16)

Other 10.92% (n = 25) 7.80% (n = 11)

Monoclonal 
antibodies

Bevacizumab 0.87% (n = 2) 25.53% (n = 36) < 0.001

Cetuximab 0.87% (n = 2) 15.60% (n = 22)

none 98.26% (n = 225) 58.87% (n = 83)

Survival status Alive 77.73% (n = 178) 44.0% (n = 62) < 0.001

Dead 22.27% (n = 51) 56.0% (n = 79)

Relapse Relapsed 36.68% (n = 84) N/A N/A
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Survival analysis
Median follow-up time was 72 months. Survival 

analysis among all patients using Kaplan-Meier method 
revealed 5- and 10-year overall survival rates of 53.2% 
(95% CI: 46.3% - 59.7%) and 43.7% (95% CI: 34.9% 
- 52.2%), respectively. The probability of survival was 
significantly higher for patients with stage III rather than 
those with metastasis. 5-year overall survival (OS) rates 
for stages III and IV were 69.5% (95% CI: 60.8% - 76.6%) 
and 21.73% (95% CI: 12.46% - 32.70%), respectively 
(p < 0.001, figure 1).

Among the patients with stage III CRC, the OS and 
DFS rates were significantly different for poorly differenti-
ated tumors compared with moderate or well differentiated 
ones. While 5-year OS and DFS rates for poorly differen-
tiated tumors were 24.9% (95% CI: 4.22% - 54.2%) and 

23.2% (95% CI: 5.62% - 47.75%), respectively, these 
rates were 76.7% (95% CI: 67.1% - 73.9%) and 57.5% 
(95% CI: 47.9% - 66.0%) for non-poorly differentiated 
tumors (p < 0.001 for OS and p = 0.002 for DFS, figure 2).

Moreover analyses of the data of the patients with 
stage III did not show any significant differences in sub-
groups categorized by T classification (p = 0.97 and 0.84 
for OS and DFS, respectively), N classification (p = 0.79 
and 0.35 for OS and DFS, respectively), tumor location 
(p = 0.25 and 0.90 for OS and DFS, respectively), type 
of adjuvant therapy (p = 0.46 and 0.59 for OS and DFS, 
respectively), production of mucin (p = 0.35 and 0.15 for 
OS and DFS, respectively) and primary tumor complica-
tion (symptomatic vs. asymptomatic patients; p = 0.70 and 
0.38 for OS and DFS, respectively). Results of log-rank 
tests for analyzed variables are summarized in table 2.

Fig.2: Overall and disease free survival curves of patients with stage III based on grade is shown. Red 
curve is for moderate or well differentiated and blue curve is for poorly differentiated tumors.

Fig.1: Overall survival of the patients is depicted based on stage. Red curve reflects 
stage III and blue curve is for stage IV.
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Median OS time for patients with stage IV was 25 
months. In this subgroup a clinically significant but sta-
tistically borderline difference was found between the 
patients with single or multiple metastases. The 5-year 
OS rate was 24.4% (95% CI: 13.79% - 36.6%) for pa-
tients with single organ metastasis compared with zero for 
patients with peritoneal or multiple organ involvements 
(p = 0.06). No significant differences were observed for 
grade (p = 0.13), tumor location (p = 0.46), addition of 
monoclonal antibodies to treatment (p = 0.15), primary tu-
mor complication (symptomatic vs. asymptomatic patients; 
p = 0.96), type of adjuvant chemotherapy (p = 0.23), and 
mucin production (p = 0.54)

COX proportional hazards model
In all patients, metastatic disease and poorly differ-

entiated tumors were independent prognostic factors 
of poorer OS after adjusting for age, type of adjuvant 
treatments, and T classification (HR = 5.20; 95% CI: 

3.29 - 8.20, p < 0.001 and 2.68 ; 95% CI: 1.47 - 4.90, p 
= 0.001 for metastasis and poorly differentiated tumors, 
respectively). In patients with stage III after performing 
univariate analysis on age, sex, tumor grade, primary 
complication (symptomatic vs. asymptomatic), lymph 
node involvement (N classification), tumor location, and 
adjuvant chemotherapy type, the only independent fac-
tor affecting OS (adjusted for age) and DFS was tumor 
grade. In multivariate analysis hazard ratio (HR) of poorly 
differentiated tumors was 3.88 (95% CI: 1.77 - 8.49; 
p = 0.003) and 2.87 (95% CI: 1.46 - 5.63; p = 0.002) 
for OS and DFS, respectively. In metastatic CRC after 
univariate analysis and adjusting for type of adjuvant 
chemotherapy, age at the time of diagnosis, addition of 
monoclonal antibodies to treatment, and T classification, 
independent predictors of inferior outcome were found 
to be poorly differentiated tumors and stage IVb (peri-
toneal or multiple organ involvement). HRs calculated 
by multivariate analysis were 3.22 (95% CI: 1.73 - 5.99; 

Table 2: Differences in overall survival for all patients in different categories

Variable Category Median OS time (months) 2-year overall survival rate 
(95% CI) P value

Sex Male 96 76.2% (68.5% - 82.3%) 0.618

Female 65 76.9% (69.8% - 82.5%)

Primary 
complication

Presented with complication 65 76.1% (68.9% - 81.8%) 0.882

Without complication 72 77.0% (69.3% - 83.1%)

Tumor location Ascending colon N/A 79.0% (68.6% - 86.3%) 0.807

Transverse colon N/A 81.4% (52.4% - 93.6%)

Descending colon 65 78.3% (68.6% - 85.3%)

Sigmoid N/A 77.1% (62.3% - 86.7%)

Recto-sigmoid 49 72.0% (45.0% - 87.4%)

Rectum 96 76.0% (61.4% - 85.7%)

Mucin production Mucinous 65 83.6% (69.8% - 91.5%) 0.538

Non-mucinous 89 84.0% (67.8% - 92.5%)

Stage III N/A 92.0% (87.3% - 95.0%) < 0.001

IV 25 50.04% (40.52% - 58.8%)

Grade Well or moderately differentiated N/A 83.1% (77.3% - 87.5%) < 0.001

Poorly differentiated 33 50.0% (28.83% - 68.0%)

Adjuvant 
chemotherapy

Single-agent N/A 87.7% (70.3% - 95.3%) 0.268

Oxiliplatin-based 96 76.6% (70.4% - 81.7%)

Irinotecan-based N/A 58.3% (37.2% - 74.5%)

Combination 34 83.9% (49.4% - 95.7%)

Others 44 68.2% (44.17% - 83.6%)
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p < 0.001) and 1.20 (95% CI: 1.13 - 1.28; p < 0.001) for 
grade and stage IVb, respectively. Results of multivariate 
analysis are shown in table 3.

Relapse incidence
For patients with stage III the cumulative incidence 

of relapse at 5 and 10 years were 43.66% (95% CI: 
36.41% - 51.67%) and 52.08% (95% CI: 53.51% - 
61.24%), respectively (Figure 3). 

DISCUSSION
In this study we aimed to assess the current state of 

advanced CRC in Iran. Unlike stage II of the disease, 
advanced CRC has been proven to be benefited from 
treatment in previous studies.11 It has been demonstrated 
in earlier studies that palliative chemotherapy in meta-
static CRC offers a significant superior survival contrary 

to best supportive care (BSC).12 Therefore BSC is not 
considered as a proper alternative anymore. The treat-
ment of advanced CRC has been changed significantly 
during current decades. Early chemotherapeutic protocols 
like what presented in the study of De Gramont and col-
leagues in 1980’s or study of Laurie and co-workers were 
mainly consisted of 5-FU based regimens.6,13 More recently 
approval oxiliplatin, for the treatment of advanced CRC 
has improved the outcomes of the treatment.14-16 Also 
addition of irinotecan, an inhibitor of topoisomerase I, to 
5-FU based regimens have been resulted in better treatment 
outcomes.7

In this study the 5-year OS rates of patients with stage 
III was 69.5% (95% CI: 60.8% - 76.6%), which is com-
parable to previous studies. Former reports such as the 
study of Glimelius and others have shown the 5-year OS 
of 48% ± 3% to 55% ± 3%, and 48 ± 4% to 51% ± 4% 

Table 3: Results of univariate and multivariate analysis 

Covariate Unadjusted 
(Hazard Ratio) (95% CI) P value Adjusted HR

 (95% CI) P value

All patients

Stage (IV/III) 5.39 (3.75-7.77) <0.001 5.20 (3.29-8.20) <0.001

Grade (poorly differentiated/non-poorly diff) 3.07 (1.78-5.29) <0.001 2.68 (1.47-4.90) 0.001

Stage III overall survival

Grade (poorly diff/non-poorly diff) 4.02 (1.84-8.79) <0.001 3.88 (1.77-8.49) 0.003

Stage III disease-free survival

Grade (poorly diff/non-poorly diff) 2.87 (1.46-5.63) 0.002 2.87 (1.46-5.63) 0.002

Stage IV overall survival

Grade (poorly diff/non-poorly diff) 3.07 (1.78-5.29) <0.001 3.22 (1.73-5.99) <0.001

Stage subgroup (IVb/IVa) 1.19 (1.14-1.24) <0.001 1.20 (1.13-1.28) <0.001

Fig.3: Cumulative incidence of relapse in patients with stage III is demonstrated 
with 95% confidence intervals.

165Jalaeikhoo et al.



Middle East J Dig Dis/ Vol.10/ No.3/July 2018

in patients with stage III of colon and rectum cancers, re-
spectively.11 More recent studies reported better outcomes 
with stage III of colon cancer. Results of MOSAIC study 
conducted by Andre and colleagues revealed 6-year OS 
of 68.7% to72.9% based on treatment regimens.15

We also reported a median OS time of 25 months in 
patients with metastasis. This finding is slightly better than 
previous studies. The study of Saltz revealed a median 
OS time of 19.9 to 21.3 months in patients with metastasis.9 
Similarly the study of Diaz-Rubio and colleagues on 480 
patients with metastasis showed median OS time of 20.0 
to 23.2 months in different treatment groups.17 Results 
of phase III MRC COIN trial on 1630 patients with ad-
vanced CRC showed lesser median OS times in intention 
to treat population (14.4 to 15.8 months).18 Furthermore 
patients joined OPTIMOX1 study, which was a random-
ized clinical trial, reached to a median OS time of 19.3 to 
21.2 months in two different arms of the study.19 In the 
same way, results from NO16966 study revealed median 
OS time of 17.7 to 21.6 months in the whole cohort.20

As expected we detected higher stage as an independent 
prognostic factor of poorer outcome. We also found out 
higher pathological grade was independently linked 
to more deaths. This finding was formerly noticed in 
the literature like study of Gill and co-workers.21 In 
that study the HR of high grade versus low grade was 
1.34 (95% CI: 1.12 - 1.60, p = 0.0017); however in our 
study the HR was more prominent (HR = 2.68, 95% CI: 
1.47 - 4.90; p = 0.001). We figured out that in patients 
with metastatic CRC, the stage IVb subgroup (peritoneal 
or multi-organ involvement) had 20% increased prob-
ability of death. Results from the trials of Analysis and 
Research in Cancers of the Digestive System (ARCAD) 
database led to similar outcomes. In the ARCAD study 
the probability of survival for patients with peritoneal 
metastases was significantly worse compared with single 
organ non-peritoneal metastases (adjusted HR = 0.73, p = 
0.012 and 0.61, p < 0.001 for liver and lung metastases, 
respectively), but the difference was not significant when 
subgroup analysis performed between the patients with 
isolated peritoneal involvement and patients with metas-
tases in two non-peritoneal organs (adjusted HR = 1.10, 
p = 0.37).22

In our study the survival was not affected by the type 
of adjuvant therapy regimen. The study of Colucci and 

co-workers showed no significant differences between 
FOLFOX4 and FOLFIRI combinations in terms of 
response rate and OS.23 Also the review of Pasetto and 
others that was designed to analyze FOLFOX versus 
FOLFIRI did not reach to a firm conclusion about the 
choice of treatment in metastatic CRC.24

In the current study addition of monoclonal antibod-
ies to treatment of patients with metastatic CRC did not 
lead to significantly better overall survival. There are 
similar findings available in the literature. The study of 
Saltz and colleagues on 1401 patients with metastasis 
revealed that adding bevacizumab to an oxiliplatin based 
chemotherapy did not significantly affect OS (HR = 0.89; 
97.5% CI: 0.76 - 1.03, p = 0.077); although in that study 
HR of PFS reached the statistical level of significance 
(HR = 0.63; 97.5% CI: 0.52 - 0.75, p < 0.001).9 Study of 
Guren and colleagues in NORDIC-VII patients advocated 
that adding cetuximab to Nordic FLOX regimen did not 
have any clinical advantage regarding OS and PFS in 
the first line treatment of metastatic CRC.10 The study of 
Van Cutsem and others showed that using cetuximab in 
addition to an irinotecan-based chemotherapy (FOLFIRI 
protocol) could reduce the risk or progression (HR = 0.85; 
95% CI: 0.72 - 0.99; p = 0.048), but the effect on death 
was not significant (adjusted HR = 0.93; 95% CI: 0.81 - 
1.07; p = 0.31).25 

Enormous studies concerning the treatment of ad-
vanced CRC focused on molecular features. Several 
biomarkers were introduced. Among them, molecular 
testing for KRAS and NRAS tumor genes are recom-
mended in advanced CRC. Almost half of the patients 
with advanced CRC harbor KRAS or NRAS mutations, 
which is a negative predictive factor for response to anti-
EGFR monoclonal antibodies.26

Treatment of advanced CRC in Iran and its survival 
results seems to be in line with centers in developed 
countries. Notwithstanding advances in the treatment of 
lymph node positive and metastatic CRC, it appears that 
clinical and pathological features might yet have more 
important roles in the prognosis of the patients.
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