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Abstract
Background: Colorectal cancer is the most common gastrointestinal cancer in Oman with an increasing
incidence. We here report the presenting features, treatment outcomes and survival in a University hospital in
Oman and compare our data with regional and international studies. Materials and Methods: Medical records
of patients with colorectal cancer were reviewed retrospectively between June 2000 and December 2013 and were
followed until June 2014. Results: A total of 162 patients were diagnosed with colorectal cancer. The majority
were males (58.6%), with a median age of 56 years. Rectum was involved in 29.6% of patients, followed by
ascending and sigmoid colon. The majority of patients had stage III (42.6%) and stage IV (32.7%) disease at
presentation. K-Ras status was checked for 79 patients, and 41 (51.9%) featured the wild type. Median relapse
free survival was 22 months. Median overall survival for all patients was 43 months. Observed 5 year overall
survival (OS) for stages I, II and III was 100%, 60% and 60% respectively. On Log rank univariate analysis,
age, BMI, diabetes, hypertension, metformin use, stage, clinical nodal status for rectal cancer, pathological T
and nodal status, site of metastasis, surgical intervention, chemotherapy, radiotherapy, chemotherapy regimen,
no of cycles of chemotherapy, response, RFS, site of recurrence and administration of 2nd line chemotherapy
were significant factors affecting OS. On Cox regression multivariate analysis none of the factors independently
affected the OS. Conclusions: The majority of patients present with advanced disease and at young age. The
survival rates are comparable to the published regional and international literature.
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Introduction
Colorectal cancer is the 3rd most common cancer in
men and ranks 2nd in women. The incidence is higher in
developed countries compared to developing countries,
however, the trend is changing (Ferlay et al., 2010; Jemal
et al., 2011; Magaji et al., 2014). The majority of risk
factors for colon and the rectal cancer are modifiable, and
include the use of diets rich in saturated fats and obesity.
Excessive consumption of increased amount of red meat
either cooked, processed or prepared on charcoal fire are
also known risk factors (Center et al., 2009; Jemal et
al., 2011). As a result of these lifestyle factors, there is a
significant variation in incidence and mortality rate from
colorectal cancer across the globe (Center et al., 2009).
However, there is a lag time between adoption of lifestyle
changes and increase in the incidence. For example,
for people who migrate from developing countries, the
incidence remains low for a few decades compared to the
natives of the developed countries (Nasseri et al., 2007;
Ryu et al., 2013).

In the recent years it has been observed that the
incidence of colorectal cancer in Arab population is
increasing, and is variably attributed to lifestyle change
and dietary habits (Rozen P et al., 2007; Amin et al., 2012;
Al-Ahwal et al., 2013). Colorectal cancer is the 4th most
common cancer in Omani population (Mohammed et
al., 2011). It is 2nd common cancer in males and 4th most
common in females. The incidence has increased over the
last 15 years (Mohammed et al., 2011).
Though the pattern and incidence for colorectal
cancers from the developed countries has been reported
in the literature, there is a scarcity of such information
from the Arab world, and to date, no report from Oman.
We report the clinico-pathological features, response to
treatment and outcomes of colorectal cancer from Oman

Materials and Methods
The data were analyzed retrospectively. The diagnoses
are stored electronically using international classification
of diseases (ICD) version 9/10. Clinical data on consecutive
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patients admitted to the hospital between June 2000 and
December 2013, and diagnosed to have colon or rectal
cancer at the Sultan Qaboos University hospital (SQUH)
were retrieved. The hospital is one of the two hospitals
providing cancer care in Sultanate of Oman. Some patients
presented after the diagnosis elsewhere, however, the
majority were diagnosed and treated at our hospital. For
the patients who were diagnosed elsewhere, specimens
were reviewed by the pathology department; in most cases
for verification of diagnosis, immunohistochemistry (IHC)
and K-ras status. Paraffin-embedded sections were sent to
a reference laboratory abroad to determine the presence
or absence of mutations on codon 12 and 13.
The medical records of all patients with a diagnosis
of colorectal cancer were reviewed and information
was extracted on a pre-designed database. Variables
included demographic features, date of diagnosis, side
of involvement; histopathological features, such as,
the type; tumor size, lymph node involvement; tumor
grade, etc. and radiological features, such as presence
or absence of metastases. Pathological and clinical stage
was determined using the 7th edition of American Joint
Committee on Cancer (AJCC) manual. Furthermore,
response to treatment was determined by reviewing the CT
scans and tumor marker levels. The date of last follow-up
exam, date and site of relapse, and date of death, where
relevant were recorded.
The date of last follow up exam for each patient was
used to censor the data. The relapse/progression-free
survival (RFS or PFS) was calculated from the date of
diagnosis to the date of documented relapse/progression,
similarly overall survival (OS) was calculated from the
date of diagnosis to the date of death or last follow up
where relevant. OS and RFS were determined using the
Kaplan and Meir method; Cox proportional hazard model
was used to compare the survival between different stages.
Log rank analysis was used for univariate analysis while
for multivariate analysis, Cox model was used. Statistical
software package (SPSS version 19) was used for data
analysis.

Results
A total of 162 patients were diagnosed to have
colorectal cancer between June 2000 and December 31,
2013. The majority of the patients were males (58.6%)
and the median age at diagnosis was 56 years (range
18-80). The majority of the patients were older than 50
years (61.1%), while a significant number (11.1%) were
younger than 30 years. Only 14 (8.6%) patients had
positive family history of colon cancer while 67 (47.9%)
had no family history while it was unknown in remaining
83 (51.2%) patients. Median body mass index (BMI) was
24.6 (range 14-39.5). Of the 124 patients for whom BMI
was available, 57 (46%) were either overweight or obese.
More than 50% patients had significant co-morbidities,
such as diabetes mellitus or ischemic heart disease. Details
are shown in Table 1.
Colon was the involved site in 114 patients, while,
rectum was the involved site in 48 (29.6%) patients.
Details are shown in Table 2. The majority of patient had
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advanced stage disease at presentation. Sixty nine (42.6%)
patients had stage III disease at the time of diagnosis while
53 (32.7%) patients had stage IV disease, liver being
the most common site (22.8%) of metastases (Table 2).
K-Ras status was checked for 79 patients, 41 (51.9%)
had wild type while 38 (48.1%) had mutation either on
codon 12 or 13.
Treatment
Out of 114 patients with colon cancer, 77 (67.4%)
received hemicolectomy as the primary surgical procedure.
Out of 48 patients with rectal cancer, 20 (41.7%) received
abdomino-perineal resection as the definitive surgical
procedure, of which 11 patients received neo-adjuvant
chemo-radiotherapy before surgical resection. Details are
shown in table 3. Of the 32 patients with metastasis only
to the liver at the time of diagnosis, 13 underwent either
metastasectomy or a more extensive surgical resection
either as a primary procedure or following a few cycles
of chemotherapy (for details, please see Table 3).
Of all the patients, 74 (45.7%) had adjuvant
chemotherapy, 43 (26.5%) were treated with palliative
chemotherapy. Only 11 patients with rectal cancer were
treated with neo-adjuvant chemo-radiotherapy others were
treated in adjuvant or palliative setting. Twelve patients
refused to have chemotherapy while 3 were not treated
due to poor performance status. FOLFOX4 (oxaliplatin,
leucovorin and fluorouracil) was the most commonly used
first line chemotherapy regimen in 57 (35.2%) patients,
table 3.
All 11 patients diagnosed to have stage I disease or
carcinoma in situ (CIS) did not receive any adjuvant
treatment. Out of 97 patients with stage II and III disease,
rectum was involved in 34 patients. Of those 34 patients
28 patients received concurrent chemo-radiotherapy (11
Table 1. Patient Characteristics (All Patients)
Gender

Age Range

Body Mass Index

Comorbids

Male
Female
Median Age
Less than 20
21 – 30 years
31-40 years
41-50 years
51-60 years
61-70 years
71-80 years
Underweight
Normal
Overweight
Obese
Missing
None
One comorbid
Two comorbids
Three comorbids
>3 comorbids
Diabetes Mellitus
Hypertension
Heart Disease
Patients on Metformin

95 (58.6)
67 (41.4)
56
1 (0.6)
17 (10.5)
15 (9.3)
31 (19.1)
45 (27.8)
34 (21.0)
19 (11.7)
8 (4.9)
59 (36.4)
30 (18.5)
27 (16.7)
38 (23.5)
79 (48.7)
34 (21.0)
21 (13)
20 (12.3)
8 (4.9)
40 (24.7)
68 (42.0)
15 (9.3)
28 (17.3)
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Table 3. Treatment Offered

Table 2. Site and Pathological Features
Site of disease

Rectum
Sigmoid colon
Ascending colon
Descending colon
Transverse colon
		

		
		
		

Total No. 162
48 (29.6)
43 (26.5)
34 (21.0)
29 (17.9)
8 (4.9)
Colon (n=114)

Rectum (n=48)

Stage at presentation		
Carcinoma in Situ
2 (1.8)
0 (0)
Stage I
6 (5.3)
3 (6.3)
Stage II
17 (14.9)
11 (22.9)
Stage III
46 (40.4)
23 (47.9)
Stage IV
42 (36.8)
11 (22.9)
Missing data
1 (0.9)
0 (0)
Differentiation		
Well Differentiated
7 (6.1)
2 (4.2)
Moderately Differentiated 84 (73.7)
41 (85.4)
Poorly Differentiated
22 (19.3)
5 (10.4)
Missing data
1 (0.9)
0 (0)
Pathological Tumor Size		
pTis
2 (1.8)
2 (4.2)
pT1
4 (3.5)
0 (0)
pT2
8 (7.0)
7 (14.6)
pT3
44 (38.6)
19 (39.6)
pT4
29 (25.4)
9 (18.8)
Not-Available
27 (23.7)
11 (22.9)
Pathological Node Status		
pN0
28 (24.6)
16 (33.3)
pN1
31 (27.2)
15 (31.3)
pN2
28 (24.6)
5 (10.4)
Not-Available
27 (23.7)
12 (25.0)
Synchronous Metastasis		
Liver only
26 (22.8)
6 (12.5)
Peritoneum
5 (4.4)
3 (6.3)
Liver and Lung
4 (3.5)
1 (2.1)
Lung
2 (1.8)
1 (2.1)
Adnexa
3 (2.6)
0 (0)
Liver and ovary
1 (0.9)
0 (0)
Peritoneum and Lung
1 (0.9)
0 (0)
Missing
1 (0.9)
0 (0)
No-Metastasis
72 (63.2)
37 (77.1)
K-Ras Status		
Wild Type
28 (24.6)
13 (27.1)
Mutant Type
30 (26.3)
8 (16.7)
Not Checked
55 (48.2)
26 (54.2)

in neo-adjuvant setting while 17 in adjuvant setting) while
remaining 3 had short course neo-adjuvant radiotherapy;
2 refused for any treatment while 1 was not treated due
to poor performance status. Of the remaining 63 patients
with colon cancer, FOLFOX4 was administered to 38
patients, 15 patients received XELOX (Capecitabine
and Oxaliplatin), 18 were treated with oral capecitabine
and 16 were treated with infusional fluorouracil (Mayo
protocol). 7 patients refused to take adjuvant treatment, 1
was not treated due complications after surgery, 1 due to
poor performance status, and 1 patient was treated with
disease in place as it was not amenable to surgery.
Rectum was primary site of involvement in 10 of 53
patients with stage IV disease at the time of diagnosis.
Three patients refused chemotherapy, while 2 were
not treated due to poor PS. Nearly 2/3rd patients with
metastatic disease 37 (69.8%) had some kind of surgical

N=162, (100%)
Colon
Rectum
(n=114)
(n=48)

Surgical Procedure		
Hemicolectomy†
77 (67.4)
Abdominoperineal resection
2 (1.8)
Low Anterior Resection
3 (2.6)
Liver Metastasectomy‡
11 (9.6)
Extended Colectomy
10 (8.7)
Sigmoidectomy
6 (5.3)
Unresectable
12 (10.5)
Loop colostomy
1 (0.9)
Patient refusal
1 (0.9)
Missing		
Chemotherapy 		
Adjuvant Chemotherapy
55 (48.2)
Palliative
35 (30.7)
Patient refusal
8 (7.0)
Not indicated (early stage)
9 (7.9)
Neo-adjuvant chemo-radiotherapy 0 (0)
Neo-adjuvant chemotherapy
1 (0.9)
No chemotherapy due to poor PS§ 2 (1.8)
Missing
4 (2.5)
Chemotherapy Regimen (1st line)		
FOLFOX4¶
45 (39.5)
FOLFOX4 + Bevacizumab
14 (12.3)
XELOX
8 (7.0)
Capecitabine
13 (11.4)
Mayo Protocol
5 (4.4)
Others
20 (17.5)

3 (6.25)
20 (41.7)
14 (29.2)
2 (4.1)
0 (0)
0 (0)
5 (10.4)
1 (2.1)
3 (6.3)
1 (2.1)
19 (39.6)
8 (16.7)
4 (8.3)
3 (6.3)
11 (22.9)
2 (4.2)
1 (2.1)
0 (0)
12 (25.0)
3 (6.3)
9 (18.8)
7 (14.6)
7 (14.6)
10 (20.8)

12 patients had hemicolectomy along with liver metastasectomy
(either 1 or 2 stage procedure), while 1 had RFA of liver lesion along
with hemicolectomy; ‡most patients were treated with neo-adjuvant
chemotherapy before liver metastasectomy; §PS=Performance Status;
¶
FOLFOX4 (oxaliplatin, leucovorin and fluorouracil)
†

A)

B)

Figure 1. A) Recurrence Free Survival in Months for
Patients with Non-metastatic Disease at Presentation;
B) Overall Survival in Months for All Patients
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CIS and Stage I
Stage II

Stage III

Stage IV

Figure 2. Overall Survival for All Patients According
to Stage
intervention, and out of those 10 patients had complete
surgical resection of disease during the treatment
trajectory. FOLFOX4 was most common administered
regimen (Table 3). Majority of patients received multiple
lines of treatment (range 1-6 lines). Regorafenib was used
for 6 patients at some point of the treatment as well.
Median number of chemotherapy cycles in first line
was 8 (range 1-18), dose delays were documented in 50
(30.9%) patients, mainly due to cytopenias and diarrhea,
while grade III diarrhea and cytopenias were most
common side effects experienced by the patients, 13.6%
and 14.2% respectively.
Recurrence
Of 109 patients with non-metastatic disease at
presentation, disease recurrence was documented in 39
(35.8%) patients. Twenty eight patients had stage III at
the diagnosis, 6 had stage II and 4 had stage I disease.
Majority has recurrence to liver 11 (28.2) followed by
lung 9 (23.0%). Majority of patients with recurrence were
treated with chemotherapy only 20 (51.2%), 7 (17.9%)
also had surgical resection followed by chemotherapy,
6 (15.3%) underwent surgical resection only, 5 (12.8%)
received best supportive care, and 1 (2.5%) had radiofrequency ablation of liver lesion.
Median RFS was 22 months (range 3-104), Figure
1. On univariate log rank analysis age (p<0.001), BMI
(p<0.001), absence of ischemic heart disease (p=0.02),
tumor location (p=0.004), surgery (p<0.001), adjuvant
chemotherapy (p 0.004), chemotherapy regimen
(p<0.001), dose delays (p 0.01) and adverse events post
chemotherapy (p<0.001) were significantly associated
with RFS while gender (p 0.72), family history (p 0.06),
comorbid condition (p 0.56), metformin use (p 0.76),
differentiation (p 0.67), disease stage (p 0.36), clinical
T (p=0.11) or nodal status (p=0.22) for rectal cancer,
pathological T stage (p 0.11), pathological nodal status
(p 0.14) and K-Ras status (p 0.83)were not associated
significantly with RFS.
Survival
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On the day of data censorship and median follow-up of
18.5 months (range 1-140), 61 (37.7%) are in remission,
43 (26.5%) patients died of progressive disease, 3 (1.9%)
patient died of therapy related adverse events, 7 (4.3%)
patient died of causes not related to the disease or therapy,
2 (1.2%) patients are on best supportive care, 21 (13.0%)
patients are on treatment actively for their disease while
data are not available for remaining 25 (15.4%) patients.
Median OS for all patients was 43 months (range
0-146), with 5 year OS of 42%. Observed 5 year OS for
stage I, II and III was 100%, 60% and 60% respectively
while all patients with stage IV disease at diagnosis died.
The median survival for patients with stage IV disease
was 17 months (Figure 2).
On Log rank univariate analysis, age at diagnosis
(p≤0.001), BMI (p≤0.001), having diabetes (p 0.05),
hypertension (p 0.03), metformin use (p 0.04), stage at
the diagnosis (p≤0.001), clinical nodal status for rectal
cancer (p=0.003), pathological T (p=0.003) and nodal
status (p≤0.01), site of metastasis (p≤0.001), surgical
intervention (p≤0.001), administration of chemotherapy
(p≤0.001) and radiotherapy (p 0.04), chemotherapy
regimen (p 0.001), no of cycles of chemotherapy
(p≤0.001), response to chemotherapy (p≤0.001), RFS
(p≤0.01), site of recurrence (p≤0.001) and administration
of 2nd line chemotherapy (p≤0.001) were significant factors
affecting OS. On cox regression multivariate analysis none
of those mentioned factors affected the OS significantly.

Discussion
The present study indicates that almost 1/5th of the
patients were diagnosed to have colo-rectal cancer below
the age of 40 years (Table 1). The age at diagnosis is
younger than reported from Kingdom of Saudi Arabia
(KSA), Egypt, Iran, Malaysia and Pakistan but older
than that reported from United Arab Emirates (UAE) (AlShamsi et al., 2003; El-Bolkainy et al., 2006; Aljebreen,
2007; Shaikh et al., 200; Bhurgri et al., 2011; Amin et al.,
2012; Hajmanoochehri et al., 2014; Magaji et al., 2014).
It would be important to note that a number of Omani
patients were also included in cohort of patients reported
by Al-Shamsi et al from UAE, but authors did not specify
the number of Omani patients or segregated them in their
report (Al-Shamsi et al., 2003). Diagnosis of colorectal
cancer at younger age is not common but has been reported
in the literature (Karnak et al., 1999; Chen et al., 2001;
Khurshed et al., 2007 Oct-Dec; Sultan et al., 2010). One
possible reason for diagnosis at younger age may be due
to young age structure of Oman. Only 5.1% population is
above the age of 60 (Mohammed et al., 2011).
Risk of developing colorectal cancer is high for
patients with a positive family history or underlying
predisposing condition like ulcerative colitis. Only 14
(8.6%) patients had positive family history in our data,
however, it is important to note that for 65 (40.1%)
patients, the data were unknown owing to the retrospective
nature of the study (Table 1). Furthermore, in 3 families
strong suspicion of familial adenomatous polyposis
was raised clinically, but could not be confirmed due
to reluctance of apparently healthy family members for
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screening colonoscopy. For the reasons stated above, the
figure of 8.6% showing positive family history might be
an underestimate.
Rectum was involved site in 29.6% of cases, followed
by sigmoid colon, ascending colon, descending colon
and transverse colon. This pattern of affliction conforms
to the data published from neighboring Arab countries
(Al-Shamsi SR et al., 2003; Mahdavinia et al., 2005;
El-Bolkainy TN et al., 2006 Sep; Aljebreen, 2007; Amin
TT et al., 2012; Veruttipong D et al., 2012 Aug), Iran and
Pakistan (Bhurgri Y et al., 2011; Hajmanoochehri et al.,
2014). A similar trend was seen in the western world a
few years back, but the site of involvement for colonic
cancer is now increasing (Ponz de Leon et al., 2004;
Phipps et al., 2012).
The advanced stage at presentation (42.6%-stage
III and 32.7% - stage IV) is similar to data published
from Egypt, KSA and Jordan (El-Bolkainy et al., 2006;
Aljebreen, 2007; Sultan et al., 2010; Al-Ahwal et al., 2013)
but at variance with the data published from Western
Europe and North America (Ponz de Leon et al., 2004;
Lopez-Abente et al., 2010; Phipps et al., 2012). Early
stage at presentation from the western world reflects the
success of screening programs (Lopez-Abente et al., 2010;
Elmunzer et al., 2012; McClements et al., 2012; Phipps
et al., 2012).
Although a significant number of patients presented
with advanced stage disease, however, the treatment
was administered in conformity with the guidelines for
the stage (Labianca et al., 2010; Benson et al., 2013).
Surgery was considered adequate if the resection margins
were negative and adequate lymph nodes were sampled.
Hemicolectomy or sigmoidectomy were the most common
surgical procedures for colon cancer, and more than 50%
of the patients received neo-adjuvant chemo-radiotherapy
for rectal cancer prior to APR. Of 109 patients with
non-metastatic disease 78 (71.5%) were treated with
chemotherapy in adjuvant setting, FOLFOX4 being the
most common regimen. FOLFOX4, capecitabine and
infusional fluorouracil are recognized and well known
regimens for adjuvant treatment for colorectal cancer
(André et al., 2004; Twelves et al., 2005; Chiu et al.,
2013; Duran et al., 2014). Adjuvant treatment for stage
II colon cancer has been debated since long. Most of the
patients with stage II colon cancer do not benefit from
adjuvant chemotherapy except few with associated risk
factors like inadequate lymph nodes sampling, positive
surgical margins, T4 disease at presentation, perineural
invasion or poor differentiation on pathology (Hassan et
al., 2015; Kucukzeybek et al., 2015). All patients with
stage II disease were treated with some form of adjuvant
chemotherapy in our cohort.
Advanced age and comorbids are considered indicators
of poor outcome. In this study, age was one of the
significant factors affecting the RFS as well OS which is
similar to many previous studies (Al-Ahwal et al., 2013).
Similarly tumor location, rectum as primarily involved
site and tumor differentiation have been shown to affect
the outcome of patients with CRC in many studies (AlAhwal et al., 2013; Omranipour et al., 2014) but not in our
cohort. We cannot explain the positive effect of diabetes

and hypertension on survival in our population. Diabetes
is considered to increase the risk for malignancies (Tseng,
2012).
Of 53 patients with metastatic disease, liver
metastasectomy was performed at some stage for 12
patients, which is known to improve overall survival
for stage IV colorectal cancer (Alsina and Choti, 2011;
NCCN, 2014).
Molecular expression of Ras status is associated with
recurrence, survival and benefit of adjuvant chemotherapy
regimens as seen in several large randomized studies
(Bozkurt et al., 2014). No relation was noticed with wild
or mutant K-Ras status with RFS or OS in our cohort
which may be explained by small sample size.
Various studies have shown beneficial effect of
metformin on cancer especially colon cancer (Tseng, 2012;
Nangia-Makker et al., 2014). In our cohort patients who
were using metformin for their diabetes control had lower
chance of disease recurrence or from dying secondary to
the disease.
Survival for Omani patient was similar as reported
by the EUROCARE-4 study by Sant et al(Sant et al.,
2009). The 5 year OS observed in that study for different
European countries varied between 38.7 and 57.7%
which was 42% in our cohort. With better access and
improved care for cancer patients improved survival
trend has been witnessed in the Europe but still it was
variable among different countries and varied between
as low as 45.2% to 63.8% with mean survival of 56.2%
between period 2000-2002 which is low as compare to
US data (65.5%)(Verdecchia et al., 2007). The variation
in survival for same caner among different countries is
well known and depends upon the cancer registry, stage
at presentation, access to medical care, availability of care
and screening protocol (Gatta et al., 2000; Ciccolallo et
al., 2005). Keeping in view all these factors the survival
for our patient matches with western countries and is
better than reported from neighboring country (Al-Ahwal
et al., 2013).
The implementation of screening programs has
resulted not only in a decrease in incidence of colorectal
cancer but also improves the overall survival (Elmunzer et
al., 2012; McClements et al., 2012; Schoen et al., 2012).
Recommended age to begin screening is 50 years in most
of guidelines, which may have to be looked carefully in
the middle east, as most patients present at age less than
50 years. Furthermore, it may be difficult to suggest the
need of a screening program in Oman, where only 8.6%
of the patients had a positive family history. However, this
is first report on CRC outcome from the country and sets
the benchmark for future studies to compare
In conclusion colorectal cancer is being diagnosed at
younger age, at an advanced stage but the overall survival
matches the international literature.
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