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Abstract
Colorectal cancer (CRC) is the second most common cause of cancer-related deaths worldwide. Survival rates are among the
most important factors in quality control and assessment of treatment protocols. This study was aimed to assess the survival rate
of colorectal cancer in Eastern Mediterranean Region Countries. In the present study we comprehensively searched 6 inter-
national databases including PubMed/Medline, ProQuest, Scopus, Embase, Web of Knowledge and Google Scholar for published
articles until November 2018. The Newcastle-Ottawa Quality Assessment Form for Cohort Studies was applied to evaluate the
quality of included studies. The heterogeneity of papers was assessed with the Cochran Test and I-Square statistics. Meta-
regression test was performed based on publication year, sample size and Human Development Index (HDI) of each study.
Among the total of 1023 titles found in the systematic search, 43 studies were eligible to be included in the present meta-analysis.
According to the results, the 1-year, 3-year and 5-year survival rate of patients with Colorectal Cancer was 88.07% (95% CI,
83.22-92.92), 70.67% (95% CI, 66.40-74.93) and, 57.26% (95% CI, 50.43-64.10); respectively. Furthermore, Meta-regressions did
not show significant correlations between survival rate and year, sample size or Human Development Index. Survival rates,
especially the 5-year survival rate in the EMRO were less than European countries and the USA. Documented and comprehensive
evidence-based findings of the present meta-analysis can be used to enhance policies and outcomes of different medical areas
including prophylaxis, treatment and health related objectives in colorectal cancer.
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Background

Nowadays, Non-communicable diseases are the most impor-

tant cause of death worldwide. It is anticipated that cancer is

going to be one of the most critical causes of death and by itself

the most extensive cause of decreasing the quality of life in 21

century.1 Worldwide, Colorectal Cancer is the fourth most

common cancer in men and the third among women.2,3 This

cancer is the most common type of gastrointestinal cancers and

is the second leading cause of mortality by malignancies.4-6

Based on the latest article published by the International

Agency for Research on Cancer (2018Globocan IARC), in

2018, Colorectal Cancer consists 10.2% of all cancer cases and

9.2% of cases of cancer mortality.7 Over 1.8 million new color-

ectal cancer and 881000 deaths were estimated in 2018. The

lowest incidence of Colorectal Cancer is in Africa and southern

Asia and the highest rate is in male population of the Republic

of Korea and in female population of Macedonia.4 Colorectal

cancer was also responsible for 19�0 million (18�5–19�5)

DALYs globally in 2017, with an age-standardized rate of

235�7 (229�7–242�0) DALYs per 100 000 person-years, which

decreased between 1990 and 2017 (�14�5% [–20�4 to

�10�3]).8

Incidence and mortality of cancer is increasing globally.

These factors are multiplex, but the aging of communities and

population growth, as well as changes in the prevalence and

distribution of the main risk factors of cancers participate in

this matter. All these are a few factors that are associated with

the development of socio-economic status (SES).9 So, it is fair

to say that this increase in trend of Colorectal cancer is alarm-

ing and the importance of consideration to the recent guidelines

of National Comprehensive Cancer Network (NCCN) is crucial

for colon and rectal cancers.10

The increased incidence rate, especially overall changes in

the age-period-cohort analysis implies the effects of nutritional

patterns, obesity, and lifestyle. Meanwhile decreased mortality

rate in developed countries, depicts improvement in survival,

which is related to effective treatment methods, appropriate

and enhanced management in these countries.11,12 High con-

sumption of red meat or processed food was associated with

increased risk of colon cancer, but it was not associated with

rectal cancer.13 Consumption of processed meat, alcohol, and

high body mass index increments the likelihood of colon can-

cer while physical activity was a protective factor.14

Diverse factors are involved in the survival of colorectal

cancer as potential factors such as stage, grade, tumor

location,15,16 coexisting cancers,17 provider profile, socio-

economic status(SES),18 and prompt treatment19 due to earlier

diagnosis and advances in chemotherapy, surgery and radio-

therapy. These factors improved survival of Colorectal Cancer

considerably over the past decade.20 Although the promotion of

therapeutic and diagnostic methods has led to increased sur-

vival of these patients, there is clearly a geographical discre-

pancy in the survival of this cancer globally.21

The first step to control a disease and its complications in

each population, is recognizing its state as well as gathering

data about its incidence, survival rates, types and locations.

Studies on the survival rates of Colorectal cancer in the Eastern

Mediterranean Region have achieved divergent results and the

population of the researches is also different in these studies.

Familiarity with the multi-year survival rate of Colorectal can-

cer in this region can provide precious information regarding

control, prevention and treatment of patients. A unitary and

thorough study regarding survival rate of Colorectal cancer in

the eastern Mediterranean region has not yet been done.

Therefore, in this study we aimed to do a systematic review

and meta-analysis to calculate the survival rate of Colorectal

Cancer in the Eastern Mediterranean region.

Methods

The present study is a systematic review and meta-analysis on

the survival rate of Colorectal Cancer in the Eastern Mediter-

ranean region (EMRO) countries. This study was designed and

implemented and report based on PRISMA checklist (Preferred

Reporting Items for Systematic Reviews and Meta-Analysis) in

2018.22

Search Strategies

We searched 6 international databases; Medline, PubMed, Pro-

Quest, Scopus, Embase and Web of knowledge to November

2018. We also searched Google Scholar to find gray literature.

Selected keywords for international databases included:

(“Neoplasm,” “Cancer,” “Carcinoma,” “Malignancy,”

“Colorectal Cancer,” “Colorectal Neoplasms,” “Colorectal

carcinoma,” “Colorectal Tumor,” “Cancer of Colorectal,”

“Neoplasms of Colorectal,” “Colonic Neoplasm,” “Rectal

Neoplasms,” “Survival, “Survival Analysis,” “Survival Rate,”

“Afghanistan,” “Bahrain,” “Iran,” “Iraq,” “Jordan,” “Kuwait,”

“Lebanon,” “Oman,” “Pakistan,” “Qatar,” “Saudi Arabia,”

“Syria,” “United Arab Emirates,” “Djibouti,” “Egypt,”

“Morocco,” Palestine,” “Somalia,” “Sudan,” “Tunisia,”

“Libya,” and “Yemen”).

Retrieved records were entered in EndNote, X7 software

and duplicated records were automatically deleted. Two inde-

pendent researchers examined all the papers.

Inclusion and Exclusion Criteria

All observational studies (cross-sectional, case-control and

cohort) that investigated the survival rate of Colorectal Cancer

in the EMRO regions, were included in our project. Studies that

involved other cancers and studies that involved metastasis and

relative survival rates were excluded as it’s a procedure with

systematic reviews and meta-analysis. Studies that did not dis-

close the sample size or confidence interval of survival rates

were not included in the meta-analysis.

Quality Assessment

To assess the quality of articles included in our investigation,

the Newcastle-Ottawa Quality Assessment Form for Cohort
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Studies was applied. This tool consists of 3 separate sections:

selection (4 items), comparison (1 item) and, result (3 items

Studies scored based on the overall scores and divided into 3

categories: Good (3 or 4 stars in selection domain, 1 or 2 stars

in comparability domain, and 2 or 3 stars in outcome/exposure

domain), Fair (2 stars in selection domain,1 or 2 stars in com-

parability domain, and 2 or 3 stars in outcome/exposure

domain) and Poor (0 or 1 star in selection domain or 0 stars

in comparability domain or 0 or 1 stars in outcome/exposure

domain).23

Screening of Studies

Two independent reviewers screen the records (based on title,

abstract and full-text), appraise the quality of included studies

and extract the data. A third reviewer resolved potential

disagreement.

Data Extraction Form

We used a pre-prepared checklist for data extraction. This

checklist included the author’s name, the year of publication,

the period of study, the sample size, the country of study,

gender and, survival rate in colon, rectum and colorectal

cancer.

Statistical Analysis

The heterogeneity of the studies was evaluated by Cochran

Test (with a significant level less than 0.1) and evaluated using

I2 statistics. Regarding heterogeneity, random effect-model

was utilized with the inverse-variance method, and if there was

no heterogeneity, fixed effects model was used. In case of

heterogeneity among the studies, methods such as meta-

regression and sub-groups analysis were performed.

In the first stage, studies were analyzed based on 1, 3 and

5-year survival rates and based on the location of cancer: colon,

rectum and colorectal categories. Obtaining the 2-year and 4-year

survival rates was only possible for Colorectal cancer. All anal-

yses were fulfilled by STATA statistical software version 13.

Additional Analysis

Because of the high heterogeneity of the studies, the meta-

regression analysis was operated. One of the indexes that has

been used for this purpose is the Human Development Index.

HDI is a relative standard for measuring life expectancy, lit-

eracy, learning level, and overall level of life standards in

human societies. Human development index is anticipated by

measuring the level of well-being, especially well-being among

children and individuals with low age. We can use this index to

assess the development of countries, the impact of economic

policies on life standards.24 This index is utilized in our study

to exhibit the survival rates of colorectal cancer in each of these

countries. Other factors that were used in meta-analysis were

the year of study and sample size. Additionally, the survival

rate of Colorectal cancer in each country was also declaredso

that we would have an accurate profile of the survival status of

colorectal cancer in each country.

It should be highlighted that for subgroups analysis calculate

the survival rates in each gender, within the 43 of the studies

that were included in this meta-analysis, only 5 studies were

able to demonstrate the results with segregation of gender.

Specific year survival rate analysis between subgroups based

on gender was not possible with the data we gathered.

Risk of Bias

The random-effects model was used to reduce the risk of bias in

the studies.25,26 The Egger bias test was also used to evaluate

the risk of publication bias.27

Results

Study Selection

In total, 1678 articles were identified for potential inclusion.

After reviewing the titles and abstracts, a total of 108 articles

were entered to the next phase. Finally, 43 articles fulfilled all

criteria and were included in our study (Figure 1).

Study Characteristics

More specifically, the present review included studies pub-

lished between 2000 and 2018. Based on geographical location,

29 studies were from Iran,28-56 4 study from Saudi Arabia,57-60

3 from Oman,61-63 2 from Jordan,64,65 1 from Libya,66 1 from

Kuwait,67 1 from Lebanon,68 1 from Pakistan69 and 1 was from

United Arab Emirates.70 The characteristics of the studies are

illustrated in Table 1.

Quality Assessment

The quality evaluation results are provided in Online Appendix

1. Based on our review using the relevant checklist, 25 studies

had good quality and 18 articles had moderate quality.

Results of Meta-Analysis

First, the articles were arranged based on the publication year.

Then the survival rates obtained were stratified by the follow-

ing: The survival rate of 1, 2, 3, 4 and 5 years and the survival

rates of Colon, Rectum and Colorectal cancer individually.

Furthermore, Meta-regression was executed based on the year

of the study, HDI index and sample size. As specified before

subgroup analysis based on gender was not possible due to the

lack of reports of the articles.

One-Year Survival Rate

Of the final articles, 10 studies illustrated 1-year survival rate

of Colorectal cancer. Based on the random-effect model, the

study demonstrated that 1-year survival rates in the Eastern

Mediterranean region was 88.07% (95% CI, 83.22-92.92)

Nikbakht et al 3



(Figure 2). Furthermore, studies that disclosed colon and rectal

cancer 1-year survival rate stated the rates as following 91.17%
(95% CI, 86.73-95.61) and 95.14% (95% CI, 92.84-97.45)

respectively (Online Appendix 2 and 3).

Two-Year Survival Rate

Of the final articles, 8 studies reported the 2-year survival rate of

colorectal cancer. All the reports were based on colorectal cancer

exclusively. Based on random-effect model, the results showed

that 2-year survival in the Eastern Mediterranean region was

83.19% (95% CI, 80.54-85.84) (Online Appendix 4).

Three-Year Survival Rate

Of the final articles, 11 studies announced the 3-year survival

rate of colorectal cancer. Based on the random-effect model,

the results of the study portrayed that 3-year survival rate in the

Eastern Mediterranean region was 70.67% (95% CI, 66.40-

74.93) (Figure 3). In addition, studies that reported colon and

rectal cancer illuminated a 3-year survival rate of 65.29% (95%
CI, 56.96-73.62) and 71.02% (95% CI, 57.94-84.10) respec-

tively (Online Appendix 5 and 6).

Four-Year Survival Rate

Of the final articles, 5 studies reported the 4-year survival rate

of Colorectal Cancer. All the reports were based on only Color-

ectal cancer and there was no data about colon or rectal cancer

individually. Based on the random-effect model, the results of

the study demonstrated that 4-year survival in the Eastern Med-

iterranean region was 68.87% (95% CI, 61.46-76.28) (Online

Appendix 7).

Five-Year Survival Rate

Of the final articles, 29 studies reported the 5-year survival

rates of Colorectal Cancer. Based on random-effect model, 5-

year survival rate in the Eastern Mediterranean region was

57.26% (95% CI, 50.43-64.10) (Figure 4). Also, studies that

noitacifitnedI
gnineercS

ytilibigilE
dedulcnI

Studies identified through international database search
(n= 1678)

Studies remained after removal of the duplicates (n= 1023)

Studies remained for 
qualitative and quantitative 

analyses (n=43)

Full-text papers assessed for 
eligibility (n=108)

Studies excluded after tittle and 
abstract screening (n= 915)

Papers excluded for various 
reasons (n=65)

Figure 1. Flowchart of the included eligible studies in systematic review.
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reported colon and rectal cancer had a 5-year survival rate of

51.95% (95% CI, 43.81-60.02) and 47.44% (95% CI, 42.39-

52.48) respectively (Online Appendix 8 and 9).

Survival Rate of Colorectal Cancer in Each Country

In general, the survival rate outcomes of colorectal cancer in all

6 countries are illustrated in Table 2. The highest 5-year

Figure 2. Forest plot of 1-year survival rate of Colorectal cancer in EMRO countries.

Figure 3. Forest plot of 3-year survival rate of Colorectal cancer in EMRO countries.
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survival rate of colorectal cancer was in Lebanon (68) and

Oman (62) and the lowest survival rate was established in

Libya (66) and Saudi.58,59

Meta-Regression

Meta-regression results did not show a significant relation-

ship based on the variables studied. In survival rate studies

based on the year of study, no significant relationship was

obtained. (Reg coefficient ¼ 0.004, p ¼ 0.752). Therefore,

survival rates do not change based on the year of the study.

Also, the results of meta-regression between the HDI index

and the 5-year survival rate of Colorectal cancer did not

manifest a significant relationship (Reg coefficient ¼-1.1,

p ¼ 0.591). There was no relationship between the sample

size and survival rates (Reg coefficient ¼ 0.0002, p ¼
0.110). The meta-regression results are illustrated in

Figure 5.

Figure 4. Forest plot of 5-year survival rate of Colorectal cancer in EMRO countries.

Table 2. Result of Meta-Analysis and Heterogeneity of Survival Rate of Colorectal Cancer in EMRO Base on Each Country and Year of Survival.

Country

Year of survival

1 3 5

# of
study Effect estimate I2 P-value

# of
study Effect estimate I2 P-value

# of
study Effect estimate I2 P-value

Iran 10 88.07 (83.22-92.92) 98.9 <0.001 11 70.94 (66.55-75.34) 97.7 <0.001 25 59.13 (50.66-67.60) 99.8 <0.001
Saudi Arabia - NR NR NR 1 67.34 (60.39-74.29) - - 9 45.92 (40.40-51.43) 92.2 <0.001
Oman - NR NR NR - NR NR NR 2 80.18 (40.98-119.38) 99.0 <0.001
Jordan - NR NR NR - NR NR NR 2 58.01 (56.63-59.39) - -
Libya - NR NR NR - NR NR NR 1 29.50 (21.92-37.08) - -
Lebanon - NR NR NR - NR NR NR 1 95.00 (89.89-100) - -
Overall 10 89.80 (88.67-90.93) 99.2 <0.001 12 70.67 (66.40-74.93) 99.6 <0.001 40 57.26 (50.43-64.10) 99.8 <0.001

*NR; Not reported.

Nikbakht et al 9



Map-Chart

The map-chart of 5-year survival rate of colorectal cancer in

EMRO countries are shown in Figure 6.

Publication Bias

At last, we draw funnel plots for assessing the publication bias

for survival rates of Colorectal cancer. Egger test confirmed

our assessment (P < 0.001). (Online Appendix 10). This finding

suggested that studies that reported lower survival rate appear

to have been more widely published.

Discussion

Colorectal cancer is among the most common types of cancer

that leads to more than 500,000 deaths in the world each year.71

In our investigation, the survival rates of 1, 3 and 5-year of

Figure 5. Result of meta-regression for 5 years survival rate of Colorectal cancer based on HDI, sample size and year of study.

Figure 6. The map-chart of 5 year survival rate of colorectal cancer in EMRO countries.

10 Cancer Control



patients with CRC in the Eastern Mediterranean region was

analyzed by meta-analysis. The 1-year survival in these coun-

tries was 88.07% (with CI 95%: 83.22-92.99). Studies show

that 1-year survival rate of CRC patients in European countries

including Sweden, Denmark, England, Australia and Norway

are less than this comparison and are, 83.8%, 77.7%, 74.7%,

84.9% and 82.4% respectively.72 This rate is also less in

Canada than the estimated rates for countries in the East Med-

iterranean region and it is 83.5%.72 The present research

showed that 3-year survival rates in the EMRO region was

70.67% (CI 95%: 66.40-74.93). In 2013, Yuan et al corre-

sponded that the 3-year survival rate of CRC patients in China,

the most populous country in East Asia is 74%, which is more

than the estimated survival rate in our study.73 The studies

demonstrated that in India, 1 and 3-year survival rates of

patients with CRC was63.04% and 42.20%, respectively.74

On the other hand, 5-year survival rate in the Eastern Med-

iterranean region was 57.26% (CI 95%: 50.43-64.10). How-

ever, it is not acceptable to estimate the survival rate level in

countries, as this number is related to diversified factors. How-

ever, to look at this matter, observationally only the highest

5-year survival rate was in Lebanon (95%) and the lowest was

in Iran (9.43%) (Table 2). However, several studies have broad-

casted the survival rate of colorectal cancer in Iran and the

results of the meta-analysis in subgroups showed a 5-year sur-

vival rate in Iran estimated to be59.13% (Table 2). A study

executed by Yeole et al74 in 2001 exhibited that this rate was

33.6% in India, while in some Eastern Asian countries such as

China and Japan the rate was more than the estimated rate in

the present study and was 68% and 61.4% respectively.73,75 In

another study conducted in Malaysia, the 5-year survival rate of

patients with Colorectal Cancer was 34.3%.76 On the other

hand, the 5-year survival rate of these patients in the US was

65%.77 However, in some European countries, such as France,

Germany and Italy this rate was more than the Eastern Medi-

terranean region; 60.33%, 65% and 59.33% respectively, and in

The United Kingdom the rate was casted down and was in the

range of 50 to 55%.78 The 5-year CRC survival rate in the

African continent countries including Uganda and Gambia was

less than 8%.79 The survival rate in the Eastern Mediterranean

region is less than European countries and the US and more

than some Asian and African countries, but it is expected that

now with increasing economic growth, higher living standards

and the average age of death of gastrointestinal cancers will

also increase.

In this study, the survival rate of patients based on the loca-

lization of the tumor was also investigated. The results of this

research showed that the highest survival rate was dedicated for

rectal cancer, which was 95.14% for 1-year and 71.02% for

3-year. While the 5-year survival rate of patients with colon

cancer was more than others; 51.91% in comparison with

41.63%. In a meta-analysis study, which was recently done

by Maajani et al in Iran, it was suggested that the paramount

1-year survival rate in Iran was colon cancer which was esti-

mated to be near 90%.77

In meta-regression analysis, which was conducted in this

study, there was no significant correlation between the survival

rate of CRC with sample size, the year which the studies were

conducted in and the Human Development Index of the coun-

tries. Several factors can affect the survival rate of colorectal

cancer in these measures. One of the most important items that

can affect the incidence of patients with Colorectal cancer is

gender. A study in the UK depicted that the incidence of Color-

ectal cancer in women is about 47% less than men.80 In addi-

tion, it has been seen that the 5-year survival rate of women in

CRC is superior than men.81,82 Among other effective factors

that can influence the survival rate in patients is smoking and

consuming alcohol.83 Phips and Newcomb in 2011 stated that

smoking significantly reduced the survival rate of patients with

CRC.84 To add, the cohort study done by Kangwha cohort

study in South Korea stated that the chances of death in CRC

patients were about 5 times more than non-alcoholic patients.85

Among other factors that may affect the survival rate in CRC

patients, race, tumor stage, grade should be distinguished as

well.77 In general, it seems that the discrepancies in survival

rates can be in relation to various risk factors, the increase in

inherent incidence of cancer, or the better report of mortality

rates.

Among the limitations of the present study, was that the

reported information was not complete in the papers that were

included in our survey, and therefore, many risk factors such as

ethnicity, sex, smoking and alcohol consumption, stage and

grade of the tumor were not entered into sub-group analyses.

These elements can also justify the significant heterogeneity

that was found between the studies, which even existed in the

subgroups. In addition, in this survey, we evaluated the survival

rate based on the location of the tumors. Studies that broad-

casted the survival rate of metastatic patients were excluded,

since the survival rate of these patients are utterly different

from patients with non-metastatic tumors. In addition, more

than half of the Eastern Mediterranean region had not pub-

lished any studies on the survival rate of patients with CRC

and in 5 counties we found a solo publication. Therefore, in

order to make a more accurate estimate, augmented studies are

essential to be done in the countries of this region especially in

countries who had no data at all. We in this present study,

attempted to contact the authors of the publications to gather

more data and information, but only few reached out. In order

to adjust the heterogeneity of studies, we used a random-effect

model which was discussed earlier.

Our meta-analysis had invigorated aspects too, including

usage of observational studies with a cohort approach for the

study and utilizing meta-analysis to identify heterogeneity of

the categorized groups. The results of the present study can be

considered as an acceptable estimate of the survival rate of

patients in the Eastern Mediterranean region, and it is applica-

ble for planning prevention and treatment programs. Finally,

the survival rate was not estimated for some years (such as

Survival rate of 2, 4, 7 and 10 year) because a few of the studies

had reports on them and this aspect should be carried out in the

future in this matter. Also, we suggested that investigation for

Nikbakht et al 11



the survival rate in patients with metastatic cancer should also

be considered as it can be critical in clinical decision making

and treatment options.

Conclusion

Colorectal cancer is one of the most preventable malignancies

and if it is diagnosed in the early stages, it can significantly

increase survival rates of patients. The results of this study

illustrated the survival rates in the Eastern Mediterranean

region and indicated that this rate of survival, especially the

5-year survival rate in this region is less than Europe and the

US. The results of this study, based on the results of the pub-

lished studies, can furnish this documentary and comprehen-

sive evidence, the fundamental basis of many policies and

decision makings in many different aspects of medical devel-

opment, including evaluation of screening programs, treatment

and health interventions in the field of colorectal cancer.
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