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ABSTRACT

Background: Cancer epidemiology in Saudi Arabia (SA) differs from that of the USA with respect to types of common
malignancies. Hematologic malignancies are among the top five cancers prevalent in SA, including lymphoma and leukemia.
Most common malignancies in SA also include breast, thyroid, and colorectal cancer. We sought to evaluate the current trends
of these most common cancers in SA.

Methods: Electronic search analysis pertaining to Hodgkin’s lymphoma, leukemia, breast, colorectal, and thyroid cancer were
carried out from two databases: The Saudi Cancer Registry (SCR) and the Surveillance, Epidemiology, and End Results (SEER).
Data on prevalence and incident frequency were collected. Trends from 2001 to 2014 were calculated and compared between
SCR and SEER.

Findings: Leukemia is the most common cancer type among males in SA, followed by colorectal cancer. Hodgkin’s lymphoma
has become the third most common malignancy among Saudi males. Percentage of women’s breast cancer and thyroid cancer
among total cancer cases have increased by 10.5% and 1.7% respectively from 2001 to 2014, making them the first and second
most common cancers in women respectively. Trends of thyroid cancer among males has been stable. Colorectal cancer stands
as third most common among Saudi females.

Interpretations: There have been significant changes in trends of incidence rate of the most common cancers in SA among both
males and females over the past decade. Breast cancer rates have risen at an alarming pace. More epidemiological studies need to
be conducted to evaluate etiological factors at environmental, molecular, and genetic levels.

1. INTRODUCTION

Saudi Arabia (SA) is a country with a population of 33 million
and differs from the rest with respect to disease epidemiology as
it carries one of the highest rates of consanguinity worldwide. The
Saudi Cancer Registry (SCR) was established in 1994 to capture
the basic epidemiology of cancers in SA. The SCR collects data
from healthcare facilities throughout SA; all newly diagnosed
cases of cancer are recorded, with information on-site and his-
tology. According to the recent report published by SCR utilizing
data up to 2014, cancer incidence varied significantly by gender,
with colorectal cancer (13.3%), non-Hodgkin lymphoma (8.4%),
and leukemia (8.2%) being the most common types in males [1].
This contrasts to a very different profile of epidemiology in the
European and North American (especially US) countries where
solid cancers are much more common than hematologic malig-
nancies. There is a literature gap in identifying the current trends
and epidemiology of cancers in SA despite significant changes in
the culture (food, living, and consanguinity) over the past two
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decades. Thus, we sought to evaluate the current spectrum and
trends of common cancers in SA.

2. MATERIALS AND METHODS

Patient with cancers in SA between 2001 and 2014 were included in
this study. The SCR (published reports) were retrospectively ana-
lyzed from 2001 to 2014. Only patients with the selected types of
cancer were included in this study. Selection was done based on
earlier epidemiologic estimates on cancers in SA. The data analysis
was carried out using the SPSS statistical software package. For the
present report, age-standardized and age-specific incidence rates
were calculated, with attention to gender-specific and regional
differences in respect to diagnosis only. Otherwise, frequency and
incidence rates were assessed regardless of age groups. The change
in frequency in percentage for each site of cancer was mentioned.
Data from the SCR was compared with data from the Surveillance,
Epidemiology, and End Results (SEER) data from the US, in terms
of prevalence and incident frequency. Additionally, the distribu-
tion of histological type and stage at diagnosis for the cancers was
included in the incidence for each cancer.
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3. RESULTS

In the Saudi Arabian cohort, leukemia, colorectal carcinoma, and
Hodgkin lymphoma were found to be the most common malig-
nancy types among males. Breast, thyroid, and colorectal cancers
were found to be the most common malignancy types among
females.

3.1. Colorectal Cancer

Colorectal cancer stood as the third most common cancer among
Saudi females, but has moved from the fourth most to the top
three most common cancers among Saudi men between the years
of 2001 and 2014 [2]. The percentage of adenocarcinomas in col-
orectal cancer cases increased from around 69.9% of cases in 2001
to 79.9% in men and 79.3% in women in 2014. According to the
SCR, the most common histological presentation of colorectal
cancer among both males and females was the mucinous adenocar-
cinoma, and the second most common was the signet ring cell car-
cinoma. Colorectal cancer cases had increased from 7.7% to 9.3%
of all cancer cases for men, but showed a slight decrease in cases
for women, going from 7.9% to 5.7% from 2001 to 2014 (Figure 1)
[2,3]. As shown in the SCR, around 37% of patients diagnosed
with colorectal cancer between 2000 and 2010 were younger than
50 years of age. As the second most common cancer among Saudis
by gender, the latest 2014 report shows that around 1760 cases out
of the 11,663 total cancer cases were of colorectal cancer making
the disease one of the most common ones among men and women.

3.2. Breast Cancer

During the same period of time, breast cancer had increased from
one-fifth of women’s cancer cases to one-third of cancer cases.
The median age of diagnosis of breast cancer was around 50 years.
Due to the significant number of breast cancer cases in women,
as shown in the 2014 SCR statistics, the number of cases for
women alone were 1826 cases, just over 30% of all women’s cancer
cases. From 2001 until 2014, the percentage of Saudi women’s
breast cancer cases has increased from 19.9% to 30.4%, meaning
that over one-fourth of all cancer cases now in women are breast
cancer, as opposed to one-fifth of cases 13 years before (Figure 2).
The crude frequency of breast cancer among Saudi women

Trends of Colorectal Cancer Cases By Gender from 2001 to 2014
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Figure 1 Trends of colorectal cancer cases among total cancer cases in
SA in both genders between 2001 and 2014 according to SCR data.
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Figure 2 Trends of breast cancer cases among total cancer cases in
females in SA between 2001 and 2014 according to SCR data.

Trends of Thyroid Cancer Cases by Gender between 2001 to 2014
14

12

——Men
—— Women

Percentage of Cancer Cases

2001 2002 2008 2004 2005 2006 2007 2008 2009 2010 2011 202 203 2014
Year

Figure 3 Trends of thyroid cancer cases among total cancer cases in both
genders in SA between 2001 and 2014 according to SCR data.

was 15.9%. The most common morphology of women’s breast
cancer was Infiltrating Duct Carcinoma (78.7%), followed by the
lobular carcinoma, in women’s breast cancer cases reported in 2014
[3]. Numbers of cases with medullary carcinomas, malignant phyl-
lodes tumors, and intracystic carcinomas have all increased. There
was only one male case of breast cancer in the kingdom in 2014.

3.3. Thyroid Cancer

Although the number of thyroid cancer cases were not signifi-
cantly high, they still stood among the most common cancers in
SA in which the percentage of cases increases almost every year
as compared to other cancer types. Thyroid cancer in women had
increased from 9.3% to 13.3% while in men it has shown to have
more or less a stable trend with 5.7% of male cancer cases in 2014
(Figure 3). According to the SCR, thyroid cancer was the second
most common cancer among women affecting mainly those
around the age of 45, and the 12th most common cancer among
men. Since thyroid cancer is three times more likely to occur in
women than men in the Saudi population, it had been more prev-
alent in women from 2001 to 2014 [4]. The morphology of thyroid
cancer shown in most cases consisted of papillary adenocarcino-
mas in the thyroid, making up around 46.5% of cases, an increase
by 3.7% since 2001. About 59.5% of thyroid cancer cases were
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detected while the malignancy was still localized. About 29.5% of
cases were detected when the cancer was regional, and 4.8% with
distant metastasis.

3.4. Leukemia

There was a slight decrease in frequency of Leukemia cases in
males and females, but it is still one of the four most common
malignancies in the nation. The high crude relative frequency
of leukemia constituting 9.3% of male cases, and 4.8% of female
cases seen in SA in 2014 (Figure 4), as compared with 9.6% of male
cases and 6.5% of female cases in 2001, marking a 1.7% decrease
for females between 2001 and 2014, and a 0.3% decrease in cases
in males. Most leukemia cases were diagnosed for patients under
20 years of age. However, these figures are still high compared with
those in SEER, where leukemia consisted of 3.1% of all neoplasms
overall diagnosed in the US.

3.5. Hodgkin Lymphoma

The incidence of Hodgkin Lymphoma (HL) is comparatively
more frequent in SA than in the west. The Nodular Sclerosis (NS)
sub-type constitutes 229 out of the total 411 cases of HL in SA in
2014. Diagnosis of Hodgkin Lymphoma was mainly during the
fifth decade of life. Following this was the HL-NOS (not otherwise
specified) shown in 60 cases, followed by the mixed cellularity in
46 cases. In the US, HL constitutes <0.6% of all cancers, compared
with 7.1% and 3.3% of cases in males and females respectively in SA
(Figure 5). In 2001, HL made up 4.8% of cases of male malignancy
cases. Between 2001 and 2014, there was a 2.3% increase in fre-
quency of HL among males. No data was given for females with HL
in 2001 and 2002, but from 2003 to 2014, there was a 0.1% increase
in frequency of cases.

4. DISCUSSION

Cancer incidence in SA has increased significantly over the past
decade [5]. We sought to determine the trends of specific cancers in
the SA population and found a significant increase in the incidence
of breast and thyroid cancer in women and an increase in colorectal
and hematologic malignancies in men.

Trends of Leukemia Cases among Gender between 2001 and 2014
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Figure 4 Trends of leukemia cases among total cancer cases in both
genders in SA between 2001 and 2014 according to SCR data.
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Figure 5 Trends of Hodgkin lymphoma cases among total cancer cases

in both genders in SA between 2001 and 2014 according to SCR data.

Table 1 Comparative data — SCR vs. SEER database analytics (total
cancer cases per 100,000)

SEER database 2014
SITE SCR2014 analytics for the USA
Breast 6.0 125.8
Thyroid 32 13.7
Leukemia 2.3 13.9
Colorectal 4.4 39.3
Hodgkin lymphoma 1.4 2.6

This may partly be explained by the trends in obesity, dietary habit
changes, and changes in rates of type 2 diabetes in SA. According to
the American Cancer Society, physical inactivity and low fiber diets
are major risk factors of colorectal cancer [6]. Men and women are
generally less physically active in SA, increasing their chances of
obtaining colorectal, thyroid, and breast cancer, which may be a
prime factor that has played in the increase of these cancer inci-
dences between 2001 and 2014 [7].

The crude relative frequencies of primary cancers seen in SA are
very different from those from the US. The frequency of tumors
in the west slightly differs in terms of the most common cancers.
While the most common cancers in the west are lung, colon,
and prostate cancer, the most common cancers in SA are leu-
kemia, lymphoma, and thyroid cancer. The SEER data shows a
larger frequency of every mentioned malignancy due to captur-
ing almost all states communities and hospital cases unlike SCR
data, which is limited. The most common malignancies in SA
are also shown to be common in the USA, with relatively high
crude rates, as depicted in Table 1. The following 2014 analytic
cases, which show quite a similar pattern to the data from the
SCR, exhibit significant difference in trends from those of the
US when compared with data published in SEER [8]. The most
common malignancy seen in SA among females is breast cancer,
comprising 15.9% of all cases, as compared to 14.1% of all neo-
plasms diagnosed in the US. It affects mostly women under the
age of 50, while in the USA those more than 50 years of age are
more frequently affected [9].

An alarming increase in the cases of breast cancer requires fur-
ther investigation for the risk factors. Around 76.2% of Saudi
women are physically less active, which is a possible contributing
factor to this increasing trend [7]. The median age of diagnosis
of breast cancer in women is around 50 years of age in SA. This
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may also be attributed to having lesser children (compared with
previous decades), delayed age of getting married, and decrease in
breast-feeding which indicate a profound culture change that SA
is undergoing. Lead-time bias due to mammography is likely not a
factor for an increased incidence of breast cancer in SA, since the
utilization of screening mammogram in Saudi women is extremely
limited [10,11]. Moreover, genetic factors causing higher frequen-
cies of breast cancer cases are more common among admixed and
consanguineous groups of people, especially in SA’s western region.
Predisposed genetic factors of early-onset breast cancer for women
under the age of 50 is also likely due to the higher incidence of con-
sanguineous marriage in SA [12]. Incidence rates of breast cancer
in SA are expected to increase by 350% by 2025 and the mortality
rates of breast cancer are expected to increase by 160% during the
same time frame [13].

Approximately one-third of breast cancer cases were diagnosed at a
late stage of disease. In SAs western region, 39.6% of women were
aware of breast self-examination, but only 14.4% of women were
aware of the correct frequency and only 7.1% of the correct timing.
In female secondary school students, 97.8% of students had never
heard of a mammogram and furthermore had never been taught
about the importance of it due to cultural sensitivity regarding
speaking about self-testing in an educational setting [14].

Thyroid Cancer, after breast cancer, had the highest increase in rates
of cases in women. Most cases of thyroid cancer in women occurred
at the age of 45 years in the current cohort, a change from 2001,
when a majority of thyroid cancer cases in women occurred at the
age of 65 years. The reason of this trend toward a younger median
age group is unclear and may just indicate a better and earlier access
to medical care in the last decade. This would largely be depen-
dent on greater utilization of thyroid ultrasounds as evidenced in
other countries [15]. About 9.7% of all malignancies in SA were
thyroid cancer, much higher than in the US (in terms of frequency
among the respective populations of the countries), which had a
frequency of 3.85% of all cases, and 5.9% of all female malignan-
cies [9]. SA experienced a 0.9% increase in thyroid cancer cases,
which is high compared with the US, which experienced a 0.0055%
increase in thyroid cancer cases (Table 2) [16]. The most common
thyroid cancer was the papillary adenocarcinoma, constituting 102
of the total 284 cases of thyroid cancer [17]. Following this was the
columnar cell variant of the papillary carcinoma, constituting of
38 total cases. Obesity resulting from sedentary habits and exces-
sive food intake increases the concentration of the leptin hormone,
may contribute to the increase in thyroid cancer incidences [18].
This may explain the increasing trends of thyroid cancer in women
but generally stable rate in men. The increase in the rate of thyroid
cancer can potentially be explained by excessive radiation expo-
sure in SA’s northern regions, possibly due to remains of conflicts

Table 2 Percentage increase in number of cancer cases per 100,000 from
2000 to 2010 in SA and the USA

Cancer type SA USA
Breast cancer 4.8 -0.01
Thyroid cancer 0.9 0.0055
Colorectal cancer 3.8 -0.0118
Hodgkins lymphoma -0.4 0
Leukemia -1.4 0.0003

post-gulf war [19]. Around one-third of female medical students at
the University of Tabuk had very little knowledge of ionizing radi-
ation, and few males had slightly greater knowledge with only 3%
more males having knowledge of ionizing radiation [20,21].

Less common than in the west, colorectal cancer represents 9.3%
of cancer cases in SA [2,16]. The most common colorectal malig-
nancy was found to be the adenocarcinoma (NOS), followed by the
mucinous adenocarcinoma. The number of cases of each type of
colorectal malignancy were almost equal among men and women
in 2014. The mean age of patients regardless of sex diagnosed with
colorectal cancer was around 58 years in SA [22]. This indicates
a need to start colorectal cancer screening for Saudi population
after the age of 50 [4]. More than a third of cancer patients who
were diagnosed with colorectal cancer between 2000 and 2010
were younger than 50, a greater percentage of patients under
50 years of age than that of the US. Familial risk of early onset colon
cancer is also high among consanguineous populations, calling for
aggressive screening for colorectal cancer [18]. Recent economic
growth and social development has allowed a greater access to fatty
foods and more animal meat, leading to a greater consumption of
foods high in protein and fat and low in fiber [23,24]. SA’s daily-
recommended amount is exceeded by 150% for fatty foods and
200% for animal meat as shown in a recent study [25]. In SA, 43%
of activity inequality is explained by the gender gap in activity [19].
Relative inactivity between both genders provides an explanation
of the similar trends of colorectal cancer in both males and females
in the region. The rate of cancer mortality in SA is higher than that
of the US most likely due to the lack of implementation of national
cancer screening programs [26].

Another striking feature of our results was the high crude relative
frequency of leukemia, which when compared with statistics of
SEER, is comparatively higher in SA. Although there was no increase
in frequency of leukemia in SA, the slight decrease but persistence in
cases of leukemia in SA may be attributed to the prevalence of obe-
sity in the nation, even though many other explanations may exist.
Around 20.5% of male adolescents alone are obese, and obesity prev-
alence increases with age [23]. Rising levels of obesity and unhealthy
body weight in adolescents and children paired with family history
of consanguinity can potentially increase the chances of leukemia
in the nation (2001-2014 leukemia frequency shown in Figure 4)
[25]. Aberrant lymphoid antigen expression in genes has found to be
associated with acute myeloid leukemia (AML) in SA [6].

The incidence of Hodgkin lymphoma is comparatively more frequent
in SA than in the west. Inherited genetic diseases and cancers are
prevalent in SA due to a relatively high rate of consanguineous mar-
riage, which currently stands at 38.9% of the population [26]. Family
history of colorectal cancer and HL have increased and may be more
apparent due to higher rates of consanguinity in the region [23].

5. CONCLUSION

The ascending trends of breast and thyroid cancer among women,
as well as colorectal cancer, leukemia, and HL among the general
Saudi population calls for the necessity of medical programs to be
setin place in order to encourage earlier detection of malignancies
while still localized. The alarming rate of increase in breast cancer
cases in SA brings about the need for increased awareness in the
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nation regarding risk factors and symptoms of breast cancer aside
from enforcing implementation of screening programs. The prev-
alence of obesity due to inactivity in the nation, especially among
the youth, should be addressed through the implementation of
obligatory physical activity programs in schools as well as the
implementation of awareness campaigns for the adult population.
New possible risk factors must be sought as well, such as ionizing
radiation exposure in light of new technological advances being
implemented in citizens’ everyday lives. Consanguineous popu-
lations or individuals looking to marry within the family should
seek genetic counseling to understand family history and to pre-
vent from passing down genetic disorders or possibly increasing
the chance of their child developing cancer.
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