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ABSTRACT

UNIVERSA MEDICINA

Epidemiological aspects of colorectal cancer in East
Azerbaijan, Northwest Iran: five year survival analysis

Ramin Barnous1, Mohammad Hossein Somi1, Zohreh Sanaat2, Pooneh Jabbaripoor1,
Neda Dolatkhah3, and Roya Dolatkhah2*

BACKGROUND
Colorectal cancer (CRC) is the third most common cancer and the second
leading cause of death from cancer in the world. Currently, CRC is the
fourth most common cancer in men and the second common cancer in
women of all ages in Iran. The aim of this study was to determine the
epidemiologic profile of CRC along with CRC specific survival analysis.

METHODS
This was an analytical cross-sectional study using the East Azerbaijan
Population Based Cancer Registry database (EA-PBCR) as a source for
data related to patients with a diagnosis of CRC. Colorectal cancer specific
1- to 5-year survival analysis and mortality rates were calculated. Log-rank
test and Cox regression analysis was performed to test the equality of
survival function and mortality hazard.

RESULTS
A total of 2,366 newly diagnosed CRCs were registered during 3 years, with
a male: female ratio of 1.31. Overall survival rate was 49.8%. One- to 5-year
survival rates were 96.21%, 56.94%, 48.62%, 47.88% and 46.76% respectively.
At multivariate level, after adjusting for all variables, regression analysis
showed that the hazard of mortality in stage IV cancers was 46.44 times
higher than that in stage I cancers (HR=46.44, 95% CI: 14.86-145.14, p=0.000).
However, differences in patients’ age group and sex and the subsite of
cancer did not create any statistically significant variation between groups
in regards to mortality hazards (p>0.05).

CONCLUSION
This study demonstrated that the stage and grade of CRC were important
prognostic factors and that early screening and diagnosis of CRC were
essential.
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INTRODUCTION

According to the latest report of the
International Agency for Research on Cancer
in 2020, colorectal cancer (CRC) is the third
most common cancer and the second leading
cause of death from cancer in the world. (1) The
incidence rate is three times higher in developed
countries, but due to higher mortality in
developing countries, there is a smaller gap in
mortality rates.(2) Currently, colorectal cancer
is the fourth most common cancer in men and
the second common cancer in women of all ages
in Iran. (3) Globally three patterns are identifiable
in relation to development when it comes to CRC
mortality and incidence trends: 1) an increase
in incidence and mortality trends; 2) increasing
incidence but decreasing mortality trends; 3) a
decrease in mortality and incidence trends. (2,4)

In Iran there was an increase in the age-
standardized incidence rates (ASRs) for CRC
in 2012-2015, and their incidence is moving in
an upward manner. (5-7) In East Azerbaijan
province CRC is the second most common
cancer in both sexes, with an overall incidence
rate of 20.2 and 16.2 per 100000 respectively in
men and women.(8) East Azerbaijan province has
the 4th place among Iran’s provinces when it
comes to CRC ASRs, and is the only province
in North/Northwest Iran with an ASR higher
than 20 (ASR= 20.77). However, the highest
ASR was reported from Semnan (ASR= 24.29),
a province located in Central Iran, and the lowest
is for Kohkiloye-boyerahmad (ASR= 6.39), in
Central Iran.(6)

Comprehensive overviews revealed a
significant increasing trend in CRC incidence in
Iran, (5) but systematic analysis of survival rates
in different regions of the country revealed that
the prognosis of CRC patients in Iran was better
than that in similar Asian countries. The pooled
5-year survival rates were reported to be 33.6%
in India and 34.3% in Malaysia, which 5-year
survival rate was estimated at 0.54 (95% CI: 0.49-
0.58) in Iran.(9) The highest 5-year survival rate
was reported to be 84.6% from Kermanshah

(West Iran), and the lowest was 27.02 from
Shiraz (South Iran). On the other hand,
multivariate model analysis revealed a significant
improvement in the prognosis of CRC patients
during the study period.(9-11) Since CRC has a high
incidence and cancer-related mortality in Iran and
East Azerbaijan province, it is necessary to have
an epidemiological study of the incidence, sex,
age distribution and morphological types of
colorectal cancer. The aim of the present study
was to determine the most recent epidemiological
profile of colorectal cancer along with 1- to 5-
year colorectal cancer specific survival in East
Azerbaijan, Northwest Iran.

METHODS

Research design
This was an analytical cross-sectional study

using the East Azerbaijan Population Based
Cancer Registry database (EA-PBCR) as a
source for data related to patients with a diagnosis
of colorectal cancer in East Azerbaijan province.
The EA-PBCR database includes the data from
all newly- diagnosed cancer patients, from March
20th 2015 to March 19th 2017 (3 Iranian solar
years); encompassing the data collected from
cancer related databases, including reports from
pathology laboratories, hospital records,
radiotherapy centers, and the death registry
database.

Study subjects
East Azerbaijan is a province in Northwest

Iran and is one of the most populated provinces
in Iran with a population of around 4 million people
-at the time of performing this study- most of
whom are of Azeri ethnicity. As we used the EA-
PBCR database, all newly diagnosed colorectal
cancer patients during three years of study were
included in the study, so we did not have any
sample size determination. We included all cases
with confirmed primary and newly diagnosed
colorectal cancer for each year of the study from
different data sources. We excluded any
duplicated cases by checking the patients’ national
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identification number (NID), first name, family
name and fathers’ name. Also we evaluated any
cancer cases with invasion, metastasis, or
recurrence according to the morphology and
behavior of the cancers, to avoid any missed and/
or duplicated cancer data.

Data collection
This database includes patients’ data from

three main aspects namely patient, tumor and data
source. Patient demographic information included
name, NID, birth date, sex, place of residence,
date of first diagnosis and fathers’ name. Tumor
information included the morphology (histology,
behavior, stage and grade) and topography
(primary site of tumor), the latter being coded
and collected in accordance with the International
Classification of Disease for Oncology (ICD-O-
3). Also contact information and data sources
were recorded.

We performed statistical analysis and
consistency check to ensure that the data were
non-duplicated. Follow-up data and the data
related to patient outcomes were obtained through
contacting patients/relatives, and from Hospital
Information System (HIS), although these data
were not available for all patients.

Outcome of the study
The primary outcome of interest was

colorectal cancer specific overall survival (OS),
defined as the time from CRC diagnosis to date
of death or date of last follow-up. Also overall
mortality rate and one- to 5-year survival rates
were obtained.

Statistical analysis
Colorectal cancer specific 1- to 5-year

survival and mortality rates were calculated using
STATA MP 14.2 (Stata Corp LP, College Station,
Texas 77845 USA). Survival was calculated from
the date of diagnosis to the date of cancer-related
death, and/or the last follow-up time.

The final follow-up date of the patients was
September 30th, 2020. Survival analysis was

performed using the Kaplan-Meier method and
life tables for 1- to 5-year survival data. Log-
rank test and Cox regression were used to test
the equality of survival function and mortality
hazard (HR, with 95% C.I.) by age, sex,
morphology, subsite, stage and grade. Statistical
significance was set at a value of p < 0.05.

Ethical clearance
The Ethics Committee of Tabriz University

of Medical Sciences approved this study as a
confirmed research project (Code:
IR.TBZMED.REC.1398.1002). In line with the
ethics rules of EA-PBCR, all patient information
and records were kept confidential.

RESULTS

Characteristics of the studied population
The total number of CRC patients diagnosed

in this 3-year period was 2,366; of these, 701
(29.63%), 870 (36.77%) and 795 (33.60%) were
diagnosed during 2015, 2016 and 2017
respectively. The male: female ratio was 1.31 and
1344 patients (56.80%) were male and 1022
(43.20%) female. The mean age of the patients
was 63.37 ± 14.26 years, with the youngest and
oldest patients being 14 and 96 years old
respectively, while 601 patients (25.40%) were
in the 7th decade of their lives.
Data about the stage and the grade of the cancers
were available in 1722 and 1832 cases,
respectively; 0.41% (7 patients) were in stage 0,
7.90 % (136 patients) in stage I, 23.98 % (413
patients) in stage II, 35.71 % (615 patients) in
stage III and 32% (551 patients) were in stage
IV. As for grading, 1023 cases (55.84%) were in
grade I, 671 cases (36.63%) in grade II and 138
cases (7.53%) were in grade III of colorectal
cancer. The most common morphological type
was adenocarcinoma (AC) (n=1681, 71.05%).
As for topography, the majority of cases (1018-
43.03%) were not otherwise specified (NOS),
followed by cancers of the anus and rectum (726-
30.68%) (Table 1).
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A B C

Characteristic 
Total Cohort 

(n=2366) 
Cohort with Follow-up 

(n=1425) 

Age (years)  
mean (±SD) 
range  
≤50  
>50 

 
63.37 ± 14.26 

14-96 
318(13.44%) 

2048 (86.56%) 

 
62.48 ± 13.959 

14-96 
179 (12.56%) 

1246 (87.44%) 
Sex  

Male 
Female 

 
1344 (56.80%) 
1022 (43.20%) 

 
821(57.61%) 
604 (42.39%) 

Subsite 
Proximal colon 
Distal colon 
Rectum, anal canal 
NOS 

 
239 (10.10%) 
383 (16.19%) 
726(30.68%) 

1018 (43.03%) 

 
161(11.30%) 
257(18.04%) 
462 (32.42%) 
545 (38.25%) 

Morphology 
AC  
Mucinous AC 
NOS 
Others 

 
1681 (71.05%) 

68 (2.87%) 
530(22.40%) 

87 (3.68) 

 
996 (69.89%) 

59 (4.14%) 
311 (21.82%) 

59 (4.14%) 
Grade 

I 
II 
III 

 
1023 (55.84%) 
671 (36.63%) 
138 (7.53%) 

Total (n=1832) 

 
739 (54.10%) 
512 (37.48%) 
115 (8.42%) 

Total (n=1366) 
Stage 

I 
II 
III 
IV 

 
143 (8.30%) 

413 (23.98%) 
615 (35.71%) 
551 (32.00%) 

Total (n=1722) 

 
70 (5.22%) 

286 (21.34%) 
495 (36.94%) 
489 (36.49%) 

Total (n=1340) 

 

Table1. Distribution of characteristics and pathologic parameters of total cohort
and cohort with follow-up of studied population

AC: adenocarcinoma; NOS: not otherwise specified

Survival analysis
Due to lack of contact information for 941

patients, we were able to perform survival
analysis for 1,425 cases only. Of these, in the 5-
year follow-up period, 715 (50.2%) patients died,
giving an overall survival rate of 49.8%. One-

to 5-year survival rates were 96.21%, 56.94%,
48.62%, 47.88% and 46.76% respectively. The
overall mortality rate was 19.99 per 100,000
people, and mean follow-up time was 35.29
months (95% CI: 34.21-36.38) (Table 2).

Years of 
study 

Case (%) No. of events* (%) 
Mortality 

rate/100,000 
Overall 

survival (%) 

Mean 
follow up 

time 
2015 190 (13.33) 108 (15.10) 19.84 43.2 28.64 
2016 566 (39.71) 254 (35.52) 16.96 55.1 34.55 
2017 669 (46.94) 353 (49.37) 22.99 47.2 25.94 
Total 1425 715 19.99 49.8 35.29 

 

Table 2. Summary of statistics of 1425 cases included in survival analysis
during three years of study

* Event=death
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As for survival functions, there was a
significant difference in regard to the grade and
stage of the cancers (p log-rank=0.000- for both
the grade and the stage of the cancer). Also,
the effects of morphological type (p log-
rank=0.000) and the subsite of tumor (p log-
rank=0.012) on survival functions, showed a

statistical significance. However, the effects of
age group (50 years and >50 years) and sex
on survival functions was not statistically
significant. (p log-rank= 0.538 and 0.562
respectively) (Figure-1) Detailed results of
univariate and multivariate Cox regression
analysis are presented in Table 3.

Figure 1: Kaplan-Meier survival curve, results for the test of equality of colorectal cancer-speciûc survival
functions for the diûerent variables in Northwest Iran in (a) sex (b) age groups, (c) subsite groups, (d)

grades, (e) stages and (f) morphologic types

  
(a) (b) 

  
(c) (d) 

 
(e) (f) 
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Cox regression analysis at univariate level
showed that as expected, in comparison with
lower cancer stages, higher stages had a
significantly higher mortality hazard (HR=53.05;
95% CI:17.01-165.342; p=0.000) for stage IV vs.
stage I. These effects are the same for cancer
grading, as the mortality hazard for grade III was
2.25 times higher than for grade I. (HR=2.25;
95% CI: 1.78-2.83; p=0.000)

At multivariate level, after adjusting for all
variables, regression analysis showed that the
hazard of mortality in stage IV cancers were
46.44 times higher (HR=46.44; 95% CI:14.86-
145.14; p=0.000), in stage III cancers 10.06 time
higher (HR=10.09;95% CI:3.22-3160, p=0.000),
and in stage II cancers 3.35 times higher
(HR=3.35;95% CI:1.04-10.83, p=0.043) than in
stage I cancers. However, differences in age
group, sex and subsite of cancer among patients

did not create any statistically significant variation
between groups in regards to mortality hazards.

DISCUSSION

The number of newly diagnosed colorectal
cancers in East Azerbaijan province during the
3-year period of study was 2,366 cases.
Adenocarcinoma had the highest proportion
(1681, 71.05%); cancers of the rectum and anal
canal (726, 30.68%) were the most frequent. In
East Azerbaijan colorectal cancer ranked second
among most common cancers both in men and
women with an ASR of 18.2 and 13.7
respectively.(8) This, alongside the increasing trend
of the incidence of colorectal cancer in Iran
shows the importance of an extended
epidemiologic analysis on colorectal cancer.(12)

Recently colorectal cancer was the third highest

Variable 

Univariate Cox Regression Multivariate Cox Regression* 

n (%) HR† 
95% 

Confidence 
Interval 

p value HR* 
95% 

Confidence 
Interval 

p value 

Age (years)          
≤50 179 (12.56) Ref. - - - Ref. - - - 
>50 1246 (87.44) 0.93 0.75 1.16 0.578 1.01 0.80 1.26 0.908 

Sex          
Male  821 (57.61) Ref. - - - Ref. - - - 
Female 604 (42.39) 0.96 0.82 1.11 0.601 0.86 0.74 1.00 0.058 

Subsite          
Proximal Colon 161 (11.30) Ref. - - - Ref. - - - 
Distal Colon 257 (18.04) 0.90 0.67 1.22 0.526 0.92 0.68 1.25 0.626 
Rectum, Anal canal  462 (32.42) 1.05 0.80 1.37 0.693 0.92 0.68 1.17 0.443 
NOS 545 (38.25) 1.45 1.12 1.87 0.004 0.99 0.76 1.30 0.993 

Stage          
I 70 (5.22) Ref. - - - Ref. - - - 
II 286 (21.34) 3.54 1.09 11.44 0.034 3.35 1.04 10.83 0.043 
III 495 (36.94) 10.77 17.01 33.71 0.000 10.09 3.22 31.60 0.000 
IV 489 (36.94) 53.05 17.01 165.42 0.000 46.44 14.86 3.33 0.000 

Grade          
I 739 (54.10) Ref. - - - Ref. - - - 
II 512 (37.48) 1.14 0.97 1.34 0.089 1.07 0.91 1.25 0.394 
III 115 (8.42) 2.25 1.78 2.83 0.000 1.24 0.98 1.57 0.069 

Morphology          
NOS 311 (21.82) Ref. - - - Ref. - - - 
Others 59 (4.14) 0.69 0.49 0.97 0.033 0.75 0.53 1.06 0.111 
AC 996 (69.89) 0.38 0.32 0.45 0.000 0.54 0.49 0.71 0.000 
Mucinous AC 59 (4.14) 0.42 0.28 0.63 0.000 0.59 0.39 0.90 0.014 

Table 3. Univariate and multivariate analysis with significant baseline characteristics
(Cox proportional hazards regression, Breslow method for ties)

Notes: †unadjusted hazard ratio; *adjusted hazard ratio; **total p-value; Abbreviations: HR: hazard ratio; CI: confidence
interval; Cox regression — Breslow method for ties, p value  0.05; AC: adenocarcinoma; NOS: not otherwise specified
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incidence cancer in Iran in terms of incidence,
crude rate and age-standardized incidence rate
(ASIR), which had a 41% increase since 2000,
with a sex transition in the incidence pattern which
was higher in women than men.(13) We aimed to
determine the epidemiologic profile of colorectal
cancer along with 1- to 5-year colorectal cancer
specific survival analysis in East Azerbaijan, Iran.

Colorectal cancer is the second among
cancer-related deaths and occupies the third place
in terms of worldwide incidence. As reported in
GLOBOCAN 2020, colorectal cancer deaths
account for 9.4% of all cancer deaths in the world
(935,000 deaths).(1) Colorectal cancer has a higher
incidence in developed countries(2) and there is
also an increase in the incidence rate of several
types of cancer, including colorectal, prostate and
breast cancer in low and middle-income
countries.(1,14) In Iran, as a developing country,
cancers are the third leading cause of death; there
has been an increase in the incidence of colorectal
cancers in Iran over the past decade. (13)

Colorectal cancers have a higher incidence in
Central Iran and the highest ASR in both men
and women has been reported from Semnan, a
province in Central Iran (24.29 and 16.64 per
100000 respectively), closely followed by East
Azerbaijan province which also has a high ASR
for colorectal cancer (20.77 and 15.69 for men
and women respectively),(15) being second to
stomach cancer in men and breast cancer in
women.(8)

As shown in Figure 1-e colorectal cancer
5-year survival is greatly affected by the stage
of the cancer, with survival rates for stages I and
IV being at the extremes of the survival spectrum.
Similar results were found in different studies,
from 90% 5-year survival rates for cancers being
diagnosed in localized stages to nearly 10%
survival for metastatic cancers.(16) Survival rates
for colorectal cancers have increased throughout
the years.(16) Even though the incidence is higher
in developed countries, due to still lower survival
rates in developing countries the overall mortality
in developed and developing countries are
somewhat close.(2) In Asian countries, the overall

5-year survival rates of colorectal cancer is
around 60%,(17) with China having recently
reported 1-, 2-, 3-, 4-, and 5-year survival rates
of 80.73, 74.12, 64.74, 61.37 and 52.37% for all
CRC patients, respectively.(18) As per the
surveillance, epidemiology, and end results
(SEER) database, 5-year relative survival rates
for colon and rectal cancer for all stages combined
were 63% and 67% respectively, in the United
States.(19) Our study yielded a 5-year survival rate
of 49.8%, which was lower than in most
developed countries but similar to other Asian
countries.(18)

Around 39% of colorectal cancers were
diagnosed in the early stages.(16) The current
study yielded somewhat similar results as the
percentage of patients being diagnosed with
colorectal cancers in stage 0, I, II was 32.28%.
These results show the importance of early
screening and diagnosis of colorectal cancers. Yet
the lower percentage of patients in the earlier
stages may be the reason for the somewhat higher
mortality rates in the present study compared to
China and the United States. Stage, grade and
morphology of the cancer are factors that seem
to have an effect on the survival rate, as the
mortality hazard for stage IV was 53.05 times
higher than for stage I cancers. Although the
effect of grade was not as strong as that of the
stage of cancer, still, grade III cancers had a 2.25
fold higher mortality hazard than grade I. Similar
results were reported both in Iran and in different
parts of the world.(10, 20-24) As Saadati et al. (10)

and Hassan et al. (23) reported, sex was a
prognostic factor in colorectal cancers both in
Iran and Malaysia, but in the majority of studies,
sex did not have a prognostic value.(20, 25-27) We
did not find a significant relationship between sex
and mortality either; yet the incidence was higher
in men than in women, with a male: female ratio
of 1.31. This was similar to previous reports from
East Azerbaijan,(8) Iran (15) and the world.(2)

Age was a prognostic factor mentioned in
some studies, as higher age relates to poor
prognosis and lower 5-year survival rate.(10,28,29)

Applying additive hazard models revealed that

Barnous, Somi, Sanaat, et al                                                                                               Colorectal cancer in East Azerbaijan
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increasing age of CRC patients significantly
increased the mortality hazard rate and remained
in effect over the entire time of the period,
signifying that age at first diagnosis of CRC was
not dependent on the time of diagnosis.(29) Also
during a systematic review of 28 studies from
different parts of Iran, 12 studies revealed an
association between age and CRC prognosis, in
that about 12% of these patients were younger
than 40 years.(11) However in another group of
studies age was not reported as an important
prognostic factor. (30,31) It has been elucidated
that age at diagnosis has no impact on colorectal
cancer specific survival rates, but has an impact
on deaths due to other causes and on hazard
ratio of age at first diagnosis of colorectal
cancer.(32) However our results in relation to
effects of age were similar to those of the latter
group, as there was no significant difference
between patients younger than 50 years and
older than 50 years of age in terms of mortality
hazard.

The most important limitation of this study
was the lack of contact information on some of
the patients that limited the survival analysis to
60% percent of the diagnosed patients. Another
limitation was due to the stage of the disease
not being a mandatory factor in the recent
Iranian National Cancer Registry program, and
so staging was not available for all of the
colorectal cancers. However, with the aim to
achieve a more complete data set, another
national program has recently been initiated and
is ongoing in Iran for cancer staging. The
strength of our study lies in the fact that our
work is based on the East Azerbaijan population-
based cancer registry (EA-PBCR) which is one
of the best and most reliable population-based
cancer databases created in recent years in Iran.
Overall, population-based cancer registries are
a great resource for epidemiological studies
about cancers and EA-PBCR is an ongoing
project, helping to improve the quality of data
available on cancer patients. Our aim is to
improve the quality indicators and coverage of
EA-PBCR in the near future.

In view of the recent improvement of
prognosis and overall survival rates in most
developed countries, due to effective and
population-based early diagnosis and prevention
programs, it is necessary to thoroughly determine
the total impact of clinico-pathological factors on
survival rates and prognosis of colorectal cancer
patients. A priority of Iranian health policy must
be to develop an executive plan to identify the
most appropriate risk assessment tool, screening
method, and target age group for colorectal
cancer.

CONCLUSION

Our data showed that the stage and grade
of colorectal cancers are important prognostic
factors. Because the patients’ age and sex and
the subsite of the cancers were not significant
prognostic factors in this study, additional studies
are needed, as they will be most helpful in
determining the effect of cancer morphology and
other clinic-pathological factors.
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