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ABSTRACT

Objectives: To provide an analysis for colorectal (CRC) cases including 
the incidence, pathological and molecular features for all cases that are 
diagnosed in a main tertiary hospital in Bahrain for the last four years. 
This will help in provide statistics about the incidence of colorectal 
cancer in Bahrain, also it will help in reducing the mortality and 
improving the patient prognosis by proper screening and genetic testing. 
Design: A Retrospective study. Materials and Methods: Data from our 
lab information system (LIS) was collected and analyzed for all patients 
diagnosed with colon cancer in Salmaniya Medical Complex for the 
period 2016-2019 and stratified according to the clinical information, 
histopathology and molecular testing results. Results: Between January 
2016 and December 2019, 172 patients were diagnosed with colorectal 
carcinoma, 93 (54%) were males and 79 (46%) were females. The median 
age at presentation was 60 years. The most common mutated genes were 
TP53, KRAS, and APC genes. Limitations: The study included colorectal 
cancer cases that were only diagnosed by histopathology in Salmaniya 
Medical Complex. Patients without diagnostic biopsy or excision were 
not included in this study.  Conclusion: Colorectal cancer presents at a 
younger age in Bahraini population.  Due to lack of colorectal screening, 
we have a higher proportion of advanced stage cancer at presentation.  

Keywords: Colorectal cancer, incidence, screening.

INTRODUCTION 

Colorectal cancer (CRC), a major health problem, is the second most 
common cancer in women and the third most common in men. The 
incidence and mortality rate are increasing over the years as it is the third 
most common cause of cancer death in the world [1-2]. In Bahrain, CRC 
incidence as well as the mortality rates is continuously rising over the last 
years. Nowadays, it is becoming the second most common cancer in men 
and women.

More than 50% of all CRCs are attributable to modifiable risk factors. Of 
the cancers that begin in the colorectal area, the majority (over 95%) 
are classified as ade¬nocarcinomas.  CRC starts with transformation 
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of normal colorectal epithelium into a benign adenoma, 
and then progress through a stepwise accumulation of 
genetic aberrations into a subsequent carcinoma.  It occurs 
anywhere in the colon. However, sigmoid colon and rectum 
are the commonest sites. The pathologists classified CRC 
into: well-differentiated, moderately differentiated and 
poorly differentiated. The staging system is important to 
determine the prognosis of cancer and the outcome.  In early 
stages (T1 and T2), the tumor invades submucosa (T1) or 
invades muscularis propria (T2), while in late stages (T3 and 
T4), the tumor invades subserosa or into non peritonealized 
pericolic or perirectal tissues (T3) or the tumor directly 
invades other organs or structures and/ or perforates 
visceral peritoneum(T4). Also, it is important to determine 
the lymph node (N) status and to determine if there is 
metastasis or no.  The last important parameter in staging 
system is the distal metastasis (M) to another organ [3].

CRC is a heterogeneous disease driven by multiple genetic 
and epigenetic abnormalities.  The most common mutated 
genes are TP53, KRAS, and APC genes. About 65% of CRC 
cases are sporadic with no family history or apparent genetic 
predisposition [4,5,23].  

In this study, we provide an overview of the current 
knowledge on incidence and pathological features of colon 
cancer in Bahrain, as well as on molecular and genetic 
features, which will help in decreasing mortality rate by 
proper and early screening.

MATERIALS AND METHODS

This is a retrospective descriptive study. The data were 
obtained from our lab information system and includes all 
patients with colorectal cancer that have specimens sent 
to pathology department at Salmaniya Medical Complex, 
between Jan, 2016 to Dec, 2019.  

Information on sex, age at presentation, clinical presentation, 
and pathological features (type of specimen, location of 
tumor, type of cancer, grade, and stage) are all documented.  
Tumor molecular analyses done by DNA extraction from 
paraffin-embedded colon cancer tissue. We marked tumor 
areas on H&E slide, and dissected tumor tissue by a needle. 
PCR and Pyro sequencing spanning BRAF codon 600, and 
KRAS codons 12 and 13 were carried out in an overseas 
laboratory.   

The data analyses were conducted using Microsoft Excel 
software 2013. Ethical approval was obtained from the 
Ethics Committee in Salmaniya Medical Complex.  

RESULTS AND DISCUSSION

Incidence, age, and sex:

Worldwide, CRC is the third in the term of incidence, 
comprising of 10% of all cancer diagnoses and second in 
term of mortality (9.4%) [1]. 

In Bahrain, colorectal cancer is the second most common 
cancer following lung cancer in male and breast cancer in 
female, while in USA it is the fourth most common cancer 
[2, 22]. 

The age standardized ratio in Bahrain is between 13.4-18.8 
per 100000, which is similar to KSA and lower than USA rate 
which is 25.2-32.1 per 100000 [2, 7, 8]. 

The number of cases is continued to rise over the past 
years and the incidence has been steadily rising worldwide.  
Between January 2016 and December 2019, a total of 172 
CRC cases were recorded in I-SEHA registries. Of these cases, 
93 men (54%) and 79 women (46%) were diagnosed with 
CRC.  However, 506 cases were diagnosed between 1998- 
2011, 35 cases were diagnosed in 2016, 52 cases were 
diagnosed in 2017, 50 cases were diagnosed in 2018, and 35 
cases were diagnosed in 2019. 

Over the period 2016-2019, the age at the time of 
presentation of CRC ranged from 27 to 86 years.  The median 
age was around 60 years for men and 58 years for women.

 In our institute, among the 172 CRC cases, the incidence rate 
was slightly higher for men (54%, n=93) than for women 
(46%, n=79). Worldwide, CRC is more common among men 
than women and it is 3-4 times more common in developed 
countries than developing countries [21]. 

In Saudi Arabia Over the period 1994–2010, the median age 
for the development of CRC was 60 years for men and 55 
years for women which is almost similar to our result [8]. 

In USA the median age for CRC for men and women was 68 and 
72 years, respectively, during 2004–2010 [6].  Furthermore, 
CRC is most frequently diagnosed among people aged 65–74 
years, which account for 36% of cases according to a study 
which was conducted by Siegel [13].  

In our study, for the male patients, around thirty two (34%) 
patients were diagnosed among the age group 55-64 years, 
followed by twenty nine (31 %) patients were diagnosed 
between the age group 65-74 years. Fourteen (15%) patients 
were diagnosed between the age group 45-54 years and ten 
(11%) patients were diagnosed at age less than 45 years.

For the female patients, thirty three patients (42%) were 
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diagnosed in the age group of 55-64 years, fifteen (19%) 
were diagnosed between the age group 45-54 years, and 
eleven patients (14%) between the age group 65-74 years. 
About eleven (14%) patients were diagnosed at age below 

45 years. For both genders, no cases were diagnosed at age 
younger than 20 years and only two cases were diagnosed 
after the age of 84 years (Table 1).   Therefore, the Bahraini 
patients diagnosed at younger age.

Male Female Total 

Percentage Number Age/year Percentage Number Percentage Number

0 0 <20 0 0 0 0

1 1 20-34 5 4 3 5

10 9 35-44 9 7 9.5 16

15 14 45-54 19 15 17 29

34 32 55-64 42 33 38 65

31 29 65-74 14 11 23 40

8 7 75-84 10 8 9 15

1 1 >84 1 1 2

Total 93 79 172

Table 1. Colorectal cancer incidence by age and sex.

Clinical manifestation:

The most common clinical manifestations of colorectal 
carcinoma include change in bowel habit, anemia and 
hematochezia [12]. In our study, per rectal bleeding and 
anemia were the presenting symptoms in twenty five 
(14.5%) patients. Twelve (7%) patients were presented with 
intestinal obstruction and constipation. Ten (6%) patients 
were presented with abdominal pain and distention, four 
(2%) patients were presented with rectal polyp and another 
two patients (1%) were presented with weight loss. Only 
one patient (0.5%) was presented with diarrhea. The 
majority (71%) of the patients have no medical history in 
our pathological records.  

Site of distribution:

CRCs were classified according to the anatomic primary 
sites into: proximal colon, distal colon, and rectum.  The 
tumor location in the colon has an impact on the survival 
rate. Patients with tumor at distal colon have 69 % 5-year 
survival, which is higher than patients with proximal tumors, 
65%.  Proximal colon tumors are associated with a higher 
risk of death. Also the 5-year survival for colon cancer is 55% 
while it is 44.3 for rectal cancer [8-10]. 

In our study, the most common site of colorectal tumor is distal 
colon, which account for sixty five (38%) patients followed 
by rectum in thirty eight patients (22%) and proximal colon 
in thirty five patients (20%). However, in thirty four patients 
(20%), the site of tumor were not mentioned in the report 
(Table 2).  These results are different from the results found 

in a study done in USA where the proximal colon is the most 
common location of colon cancer [11] (Figure 1).

There is difference in sub-site distribution by sex and age. 
Thus, the higher proportion of proximal tumors found more 
in women compared with men (25% vs 16%, respectively).  
However, rectal tumor is more in men. The young male is 
more commonly present with distal, while young female 
present with proximal and distal at same rate. The elderly 
male (above 65 years) present usually with rectal (Figure 2). 
It differs than USA, where rectal tumor is more common in 
men and women younger than 50 years [13]. 

Grade of cancer:

Adenocarcinoma is the most common type of colon cancer 
in Bahrain, which is similar to the international data [12]. 
In our study, one hundred forty five (83%) patients were 
diagnosed as moderately differentiated adenocarcinoma, 
while five (3%) and ten (6%) patients were diagnosed as well 
differentiated and poorly differentiated adenocarcinoma, 
respectively.  Adenocarcinoma, NOS was diagnosed in 
thirteen (7%) cases.  

Stages of cancer:

According to the latest TNM pathological staging, forty 
seven (27%) patients were diagnosed at stage T3(tumor 
invades subserosa or non peritonlized per colic or perirectal 
fat), twenty one (12%) patients were diagnosed at stage 
T4(tumor that perforates visceral peritoneum or directly 
invades other organs or structure), seventeen 17(10%) 
patients were diagnosed at stage T2(tumor invades muscular 
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Figure 1. Colorectal cancer location in Bahrain compared to United State.

Figure 2. Distribution of colorectal cancer location according to the age and sex.

Site Total % Male % Female c

Proximal 35 20 15 16 20 25

Distal 65 38 32 34 33 42

Rectum 38 22 27 29 11 14

Unknown 34 20 19 21 15 19

Total 172 100 93 100 79 100

Table 2. Colorectal cancer incidence rate according to the sub site.
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is mucosa), while only six (4%) patients were diagnosed at 
stage T1(tumor invades sub mucosa). Eighty one (47%) 
patients the pathological stage was not mentioned in the 
pathological report.  Forty eight (28%) patients showed no 
lymph node metastasis at the time of diagnosis. However, 
nineteen (11%) patients presented with N1 and twenty one 
(12%) patients presented with N2. Four 4 (2%) patients 
presented initially with distant metastasis (M1).

Genetic:

Studies showed that genetic predisposition is a risk factor 
for developing colorectal cancer. The risk depends on which 
type of gene mutation. Alterations in the RAS-RAF-MAP2K 
(MEK)-MAPK signaling pathway is major drivers in CRC. 

BRAF V600E mutation is associated with proximal tumor 
location, microsatellite instability (MSI), and significantly 
worse patient survival in most studies. BRAF status may 
predict chemotherapy response and response to PDL-1 
therapy [12]. 

Codon 12 and 13 KRAS mutations, p53 mutations in exons 5 
to 8, and MSI were also determined.

In our study, the V600E BRAF mutation was detected in 3.5% 
(6 out of 172), KRAS in 27% (46 out of 172), NRAS in 2% (3 
out of 172), TP53 in 16% (28 out of 172), PIK3CA in 2% (3 
out of 172), and PTEN mutation 1% (2 out of 172) of all CRC. 

Around 15% of colorectal cancer show MSI [12]. In our study, 
100 (58%) cases showed no MSI, preserved protein. While 
19(11%) patient loss.  53 (31%) patient unknown. Around 
15% of colorectal cancer show MSI. 

In one study they found the tumor tends to have a better 
stage-adjusted prognosis when compared with MSS tumors, 
and appears to be resistant to treatment with 5-fluorouracil. 
[14].

RAS mutation is detected in 49(28%) patients, 46 (27%) 
patients with KRAS mutation and the remaining 3 (2%) 
patients with NRAS mutation.  RAS mutant in 40-50% of all 
colorectal cancer cases [12,15] and the KRAS detected in 
40% of cancer. 

The Anti EGFR is ineffective in patients with RAs mutation. 
So the American Society for Clinical Oncology (ASCO) and 
the National Comprehensive Cancer Network (NCCN) have 
recommended mutation analysis of the KRAS gene for 
candidate patients who will receive anti-EGFR therapies 
[16].

BRAF in 6(3%) patients. It is mutant in around 10% of 
colorectal cancer [17,12]. The established predictive 

applicability is that the Anti-EGFR will be ineffective in 
mutant BRAF. Also in MSI status, it may predict response to 
chemotherapy. In one study they found. 

BRAF wild-type MSI-H tumors have the best prognosis, 
whereas BRAF-mutated MSS tumors are associated with 
the worst outcome. BRAF-mutated MSI-H tumors and BRAF 
wild-type MSS tumors are intermediate in terms of prognosis 
[17-19]. 

TP53 in 28(16%) patients. PIK3CA (2%) in 3 patients. PTEN 
in 2(2%) patients -MSI in around 11% which is almost similar 
to one study 19 MSI tumors account for ~15% of colorectal.

Limitations:

This was a retrospective study of 4 years duration with a 
relatively low number of patients.  

CRC screening:

The incidence of colorectal cancer continued to rise during 
the past years. CRC incidence and mortality reflect the 
uptake of CRC screening. Screening is recommended to begin 
by age of 40 years in individuals at elevated risk because of 
family history in a first-degree relative.  It is slightly more 
in men than women and it is occur at a younger age when 
compared with other countries. The mortality and morbidity 
can be prevented by increasing screening at a younger age. 

CONCLUSION

We should pay more attention to the etiological prevention of 
colorectal cancer in Bahrain.  In addition, only about 19% of 
the cases of CRC were in patients under 45 years old, which 
suggested that CRC prevention and control should focus on 
people more than 45 years old. Therefore, in Bahrain, people 
aged more than 45 years should be getting screened for 
colorectal cancer. Genetics studies played important role in 
the prevention, treatment, and improving patient outcomes.
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