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Abstract

Introduction and Objectives: Colorectal cancer (CRC) has become a very common researched topic
in Saudi Arabia. Significance of the disease lay as the third most common cancer in the Kingdom plus
the various risk factors it may be connected to. Smoking, obesity, age, and gender should be further
investigated in our community to focus our screening and minimize the burden of this disease. We
tried to determine the differences between males and females in term of demographic, clinical and
treatment characteristics. Methodology: A retrospective cohort study was performed in all cases of
CRC from 2006-2014 in King Abdulaziz Medical City in Riyadh, Kingdom of Saudi Arabia (KSA).
Categorical data were presented as frequencies and percentages to summarize patients’ demographic
data. Chi-square was used to compare between sex and the site of metastasis. Moreover, Cox
regression was used to assess the risk factors on mortality. Results: Out of 581 patients diagnosed
with colorectal cancer, 326 (56.51%) were males. The mean age of colorectal patients at the time of
diagnosis was 59.7. Majority of the BMI was overweight 183 (37.0%) smoking history was found in
only 18 (3.5%) patients. Most of the patients were stage IV. The bio marker (K-RAS) was done for
189 colorectal cancer patients, of which male and female patients had mostly wild type. Tumor
marker Carcinoembryonic Antigen (CEA) showed that most of the patients were in the high range for
male patients 140(48.8%) and for females 115(53.2%). Conclusion: No difference was found in
regards to K-RAS mutation distribution by gender. High CEA was not associated to any age or
gender. There was no statistical significance in relation to gender and response to treatment.
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KEY MESSAGE

We evaluate the differences in clinical characteristics and survival outcomes of patients with
colorectal cancer who were treated at a single institution in Saudi Arabia between 2006 and 2014.

INTRODUCTION

Cancer is a term that refers to the pathology in divided into modifiable (e.g., smoking,
which abnormal cells grow and divide obesity, and dietary habits) and non-
uncontrollably, and due to their abnormal modifiable (e.g., genetics, age, and sex)
structure, they can invade nearby tissues and factors®®. Therefore, many studies have begun
organs. Colorectal cancer (CRC; pertaining to to evaluate the differences in risk factors for
the colon and rectum) has become a common CRC and their impact on the incidence and
research topic in Saudi Arabia. It has gained mortality rates.

attention due to its significance as the third

most common cancer and the fourth most Another consideration is the screening process
frequent cancer-related cause of death for CRC, with statistics having shown
worldwide®®. However, since 2010, CRC has reductions in the incidence and mortality rates
represented the most common type of cancer in the United States over the last 15 years,
in men and the third most common type of which has developed a well-structured
cancer in women in Saudi Arabia‘*. CRC has screening  program®.  Nevertheless, such
also been a hot topic for research due to its programs have not yet been established in
numerous risk factors, which are usually Saudi Arabia, which could play a role in the
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expected dramatic increase in CRC cases.
Thus, understanding the progression pattern of
CRC, along with the demographic risk factors
in Saudi Arabia, could have a major influence
on the decision of who to screen.

Previous studies in the United States did not
demonstrate any disparities in the incidence or
mortality rates of CRC between the sexes.
However, internationally this consensus has
changed over time. Differences have been
observed between male and female CRC
patients in Saudi Arabia’. Additionally,
statistics have revealed a young age of
diagnosis for both sexes. In Saudi Arabia, the
median age at presentation is approximately 60
years for men and slightly younger, at
approximately 55 years, for women’. Thus,
women are generally diagnosed at an earlier
age than men.

Differences are also observed in the location
of the primary tumor, with men more likely to
present with rectal, rectosigmoid, and sigmoid
cancers than women®. Moreover, several
studies suggest that there are sex differences in
the prognosis and survival of CRC patients®>’,
The aim of this study was to evaluate the
potential associations between demographic
data and the pathological basis and risk factors
of CRC.

Patients and methods

We conducted a retrospective cohort study of
581 patients with CRC between 2006 and
2014. The inclusion criteria were as follows:
patients of both sexes aged >18 years and a
diagnosis of CRC in which colon or rectal
cancer was the primary disease. All stages of
CRC (Stage I-1V) were included. Patients with
CRC who had other types of cancer as the
primary disease were excluded, except in cases
where metastases had arisen from the primary
colon or rectal cancer.

The data were extracted from patient charts
and our hospital information system
(QuadraMed). The demographic
characteristics included age at diagnosis, sex,
marital status, nationality, smoking status,
body mass index, a family history of cancer,
and the Eastern Cooperative Oncology Group
performance status at diagnosis. The clinical
characteristics included the sites of metastasis,
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K-RAS mutation status, and Carcinoembryonic
Antigen (CEA) levels. The treatment
characteristics included the type of treatment
and response to treatment, either by measuring
CEA levels or follow-up by radiological
imaging. In addition, the patient’s status and
cause of death were recorded.

The follow-up period was defined as the time
interval between the date of diagnosis and the
date of death from the disease. Deaths were
confirmed by death certificates, which were
available in the patients’ records.

Statistical analysis

Categorical ~ (demographic)  data  were
presented as frequencies and percentages and
continuous data (e.g., age and survival data)
were presented as means, medians, and
standard deviations. The Chi-square test was
used to compare the categorical variables,
including sex and the sites of metastasis. A
Cox regression model was used to analyze risk
factors for mortality. The median overall
survival rate was calculated for both sexes
with 95% confidence intervals. All statistical
analysis were conducted using Statistical
Package for the Social Sciences for Windows,
software version 20 (IMB Corp., Armonk, NY,
USA). A P < 0.05 was considered statistically
significant.

RESULTS

Of the 581 patients diagnosed with CRC, 326
(56%) were men and 255 (44%) were women.
The mean age at diagnosis was 60 (range, 21—
98) vyears. Thirty-two patients (6%) were
single, 441 patients (88%) were married, and
32 patients (6%) were widowed or divorced.
Five hundred and sixteen patients (89%) were
Saudi; the remaining 65 patients (11%) were
non-Saudi. According to the body mass index,
the majority of patients were overweight (N =
183; 37%) or obese (N = 151; 31%). Twenty-
six patients (5%) had a history of smoking
(smokers [N = 18; 3%] and ex-smokers [N = 8;
2%]), 215 patients (42%) had never smoked,
and for the remaining 271 patients (53%), the
smoking history was unknown. The majority
of patients (N = 426; 96%) did not have a
family history of the disease, whereas 18
patients (4%) did have a family history of
CRC. The Eastern Cooperative Oncology
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Group performance status was 0 or 1 in the
majority of patients (N = 197 [51%] and N =
83 [22%)], respectively).

One hundred and thirty-four male patients
(49%) and 134 female patients (55%) had
Stage IV CRC. K-RAS mutation analysis was
performed in 334 patients. Among the male
patients, 156 (83%) had wild-type K-RAS and
33 (17%) had mutated K-RAS. Similarly,
among female patients, 114 (79%) had wild-
type K-RAS and 31 (21%) had mutated K-RAS.
Tumor marker CEA levels were elevated in
140 male patients (49%) and 115 female
patients (53%), respectively.

With respect to the sites of metastasis in
patients with Stage IV CRC, lung, bone, liver,
peritoneal, and brain metastases did not differ
significantly between or in relation to the sex
groups (P > 0.05). Lung metastasis occurred in
68 male patients (51%) versus 52 female
patients (45%) (P = 0.220). Bone metastasis
occurred in 16 male patients (12%) versus 15
female patients (13%) (P = 0.950). Liver
metastasis occurred in 102 male patients
(76%) versus 90 female patients (78%) (P =
0.703). Peritoneal metastasis occurred in 21
male patients (16%) versus 11 female patients
(10%) (P = 0.111).

Regarding the response to treatment in the
different sex groups, no statistically significant
association between sex and treatment
response was observed (P = 0.525). Sixty-four
male patients (62%) and 60 female patients
(66%) were non-responders and 40 male
patients (38%) and 31 female patients (34%)
were responders.

In response to radiological treatment, 9 male
patients (8%) exhibited a partial response, 4
(4%) exhibited a complete response, 35 (30%)
had stable disease, and 67 (58%) had
progressive disease. Among the female
patients, 4 (4%) exhibited a partial response, 6
(7%) exhibited a complete response, 28 (31%)
had stable disease, and 52 (58%) had
progressive disease. One hundred and thirty-
four male patients (54%) and 115 female
patients (46%) responded to surgical treatment
and 134 male patients (54%) and 115 female
patients (46%) responded to chemotherapy.
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Fifty-nine male patients (44%) and 47 female
patients (41%) died following treatment. Sixty
male patients (45%) and 51 female patients
(44%) were alive and 32 patients (26%) were
lost to follow-up. Cancer-related deaths
occurred in 51 male patients (90%) and 38
female patients (93%), while non-cancer-
related deaths occurred in 6 male patients
(10%) and 3 female patients (7%).

The survival analysis is summarized in figure
1 and 2. No significant differences in survival
were observed between the sexes (P = 0.976).
The median overall survival times for male
and female patients were 54.3 months and 41.8
months, respectively. Age, K-RAS mutation
status, and the number of metastases were not
significant risk factors for CRC in these
patients (P > 0.05).
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Fig 1: Survival analysis, female.
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Fig 2: Survival analysis, male.
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DISCUSSION

Worldwide prevalence points to CRC being
the third most common cancer in men and the
fourth most common cancer in women®. In
Saudi Arabia, CRC has been ranked as the
most common cancer in men and the third
most common cancer in women, according to
the Saudi Cancer Registry®. A study conducted
in China demonstrated that K-RAS mutations
were more prevalent in women than in men?®,
However, a study conducted in Spain has
revealed no significant differences in respect
of the distribution or frequency of K-RAS
mutations according to sex’. Similarly, a study
conducted in Saudi Arabia in 2014 concluded
that there was no significant association
between the frequency of K-RAS mutations
and sex'®. We detected K-RAS mutations in
17.5% of male patients and 21.4% of female
patients, respectively. Our results also showed
that elevated serum tumor marker CEA levels
were detected in 48.8% of male patients and
53.2% of female patients, respectively.
However, a study published in 2015 suggested
that tumor marker CEA levels were not
associated with various factors, including age
and sex™. Women exhibited a tendency
towards developing a greater number of
metastases (>3: 56% vs. 44% for female vs.
male). Furthermore, women also exhibited a
slightly lower tendency towards developing
bone metastases than men, which s
comparable to the findings of a previous study
conducted in India'?. Additionally, lung, liver,
and peritoneal metastases were detected more
frequently in men than in women. However,
for other previously mentioned types of
metastasis, the frequency was higher in
women than in men, which was statistically
significant.

Our findings revealed no statistical
significance in relation to sex or response to
treatment. Sex-specific barriers play a role in
the optimal management of CRC, and this is a
rich area for further research®. In the present
study, we found that the mortality rate was
higher in male patients (56%) than in female
patients (44%). Similarly, a study conducted in
Germany reported that the age-adjusted 5-year
relative survival rate was higher in female
patients than in male patients (65% vs. 62%,
respectively; P < 0.001)". However, another
study showed that female patients aged >55
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years tended to have a significantly poorer
survival than male patients™.

CONCLUSION

Our study showed a higher mortality rate in
males with no significant difference in K-RAS
mutation distribution between genders. High
CEA did not relate to any specific age or
gender. Furthermore, there was no response
variation between genders in regard to
treatment. Efforts should be made to further
investigate  differences and  similarities
between genders when it comes to colorectal
cancer especially in the aspect of treatment.
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