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ABSTRACT

The breast cancer is mainly common cancer in Saudi Arabia.
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i techniques. In conclusion, gene mutations regarding breast cancer are
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Genetics. promising field in Saudi Arabia. Although there are several studies

done, but still epidemiological complementary and comprehensive
study is desirable to concentrate on the gene mutations that found significantly positive in
Saudi community. Particularly, some studies done confirmed that Saudi women were very
interesting in testing breast cancer genetically to avoid the late stage of the disease and early
detection of the disease may lead to good prognosis.
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INTRODUCTION

Breast cancer is an extremely public malignancy, affecting one in eight women during their
lifetime. In both developing and developed countries breast cancer is performing as common
health problem. In Arab countries, breast cancer is the main frequently diagnosed malignant
disease in females.”™! The breast cancer incidence in Arab countries is lower and rising fast
than in Europe and the USA.! Breast cancer is a most important cause of female mortality,
with more than 458,000 deaths estimated worldwide in 2008.%!

Data of breast cancer from Arab countries was varying according to the region and country.
Several countries of Arab have observed huge urban development and spread

industrialization. The majority of the people in Arab countries reserved away from enjoying
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the medical discovers of the second part of the twentieth century due to armed struggles,
political unpredictability, and poor system. Investment in investigation and research has
insulated and stay behind as matter of individual and institutional incentive.! Highly
developed disease remains very popular in Egypt, Tunisia, Saudi Arabia, Syria, Palestinians

and others./*

The most common cancer among Saudi females is breast cancer, about more than 24% of all
newly diagnosed cancer cases reported are breast cancer." Breast cancer is considered as
the most implacable malignancy and the most important reason of death in Saudi Arabia.’®!
There were 1473 cases of female breast cancer in year 2010. In year 2010 breast cancer
graded as first cancer accounting among females, about 27.4% out of (5,378) cancers cases
of all newly diagnosed female cancers.l'” Moreover, it is estimated that by year 2025, the
incidence will reach to 350% and mortality of 160%.%% 12 Moreover, carcinoma of the
breast that developed before the age of 40 was significantly more common in Saudi women
compared with patients in the USA.1*3 14

In different specialized centers, early breast cancer is rising and still large numbers of women
come with metastatic breast cancer in most Arab countries. ™! The reasons for this situation
included shyness, apprehension of cancer, difficult admission to health care facilities, and

destitute health education.™

Therefore, the aim in Arab countries should be decreased the incidence of great tumors and
appearance of late stage of disease. The implementation of universal guiding principle has to
be modified to local situations, and programs of breast cancer should have aim of early stages
diagnosis.™

Information of the descriptive epidemiology of breast cancer is valuable both in suggesting of
hypotheses of etiology and identified of preventive measures in define groups at high-risk to
be targeted for preventive efforts.**™"]

Breast tumors are well known as highly heterogeneous tumors with diverse biological,
pathological, clinical characteristics and response to treatment which has been attributed
partially to various risk factors including reproductive, genetic and environmental.[**?% Many
recent reports have restated its heterogeneity based on molecular and genetic profile and

classification.l?>?? Breast cancer is not a solitary unit but a diverse group of bodies. Progress
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in gene profiling appearance and immunohistochemistry have led to exposure of new
molecular subtypes of breast cancer, resulting in the crisis of a more complicated

classification systems that are therapeutically and prognostically more analytical.’®!

Treatment and prevention procedures are progressively more particularly the molecular

classification that has been established during the last 10 years.[*?°]

The current review provides knowledge on molecular basis of early diagnosis in breast cancer
patients in Saudi Arabia which enhancement the detection of breast cancer and this may lead

to upright prognosis.

Epidemiology

Cancer control has become an objective of global health, as increasing rates of noninfectious
diseases in low-resource settings have appropriately propelled it into the attention. Inclusive
plan for cancer control are required to efficiently manage the disease burden. ¢ In Arab
countries, the most frequent cancer in women is breast cancer which occurs in young women

of around 50 years.!*> 8 27

Breast cancer is considered as common malignancy and represents after the lung cancer as
second leading cause of cancer deaths. That malignancy conveys fabulous socio-economic,
emotional and public health effects.® %! The breast cancer incidence in Saudi Arabia was

19.8% of all the female cancers detected in the Kingdom.E: 313

Saudi National Cancer Registry accounting an increasing quantity of breast cancer among
women of different ages from 10.2% in 2000 to 24.3% in 2005 to 27.4% in 2010.[83437

In 2010, about 1473 cases of breast cancer in Saudi women. Breast cancer reported in 27.4%
of females of all newly cases diagnosed (5,378) in female in year 2010. For female
population the ASR was 24.9 per 100,000. The regions with the highest ASR were Eastern
region at 39.5 per 100,000, Qassim region at 32.8 per 100,000, Riyadh Region at 30.6 per
100,000, Makkah Region at 24.2 per 100,000 and Madinah Region at 21.3 per 100,000. The

median age at diagnosis was 49 years at range between 21 and 120 years.™”

Breast cancer was the majority common tumor among the females followed by the cancers of
thyroid, Colo-rectal, NHL, Corpus Uteri, Leukemia, Ovary, Liver, Skin, and Hodgkin

Disease.*” Table-1.
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In spite of the minor crude incidence rate of breast cancer in woman in Saudi Arabia when
compared with other communities in developed World, the Saudi Cancer Registry accounted
that breast cancer was the most frequent cancer among woman during a 14-year period
(1994-2008) in Saudi Arabia.l*®! While in the study done between 2001-2010 at King Khalid
University Hospital using breast tissue specimens, they found 35.8% were malignant cases in
women.**! Alghamdi et al.,® stated that the breast cancer is an important health problem in

Saudi Arabia and considered breast cancer to be one of the most common causes of death.
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Table -1: The Most Common Cancers in women in Saudi Arabia (2010) per 100,000 women ™!

Type of Cancer

The region garﬁiztr Thyroid ri?:ltzl NHL CS trg)rl:s Leukemia | Ovary | Liver | Skin 'Bc:ggakslen %E?:Sr
Riyadh 25.5 115 9.6 5.6 35 5.2 2.6 3.8 3.0 3.0 24.3
Makkah 29.9 9.1 10.6 6.7 4.7 4.5 2.7 2.5 - 2.2 24.5
Eastern 33.9 10.9 7.8 4.3 4.1 4.3 3.3 - 2.2 2.7 24
Madinah 25.8 10.0 8.8 4.2 3.9 5.5 3.9 - 3.0 3.9 23.6
Northern 28.3 75 5.7 - 3.8 5.7 - - 3.8 - 26.4
Qassim 34.2 10.6 10.3 5.0 3.3 3.3 2.3 - 3.0 3.0 21.9
Jazan 18.8 3.7 7.3 5.2 - - 7.3 2.6 8.4 - 26.7
Hail 25.2 11.7 8.7 5.8 4.9 2.9 3.9 4.9 - - 23.3
Najran 17.6 13.5 8.1 6.8 5.4 4.1 - 2.7 2.7 2.7 12.2
Baha 25.0 9.8 8.7 5.4 9.8 - 4.3 4.3 - 22.8
Asir 17.9 7.3 9.1 7.5 6.0 5.7 4.7 34 3.1 - 32.2
Tabuk 17.5 8.8 10.2 5.1 2.9 5.8 2.9 7.3 3.6 5.1 19.7
Jouf 20.9 20.9 4.4 3.3 3.3 9.9 3.3 - - - 19.8
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The Risk Factors
Amount of risk factors of breast cancer have been known for many decades, particularly

those related to reproductive exposures and hormonal.%4"!

Ageing is one of the single utmost risk factors for the new breast cancer development.™"
%2l According to Saudi National Cancer Registry report an increasing of breast cancer
proportion among women of different ages from about 10.2% in 2000 to 24.3% in
2005*% to 27.4% in 2010.% The highest rate of breast cancer was recorded in age group
of 30-44 years and lowest rate was in women over 75 years.'™ Table-2 In young patients,
breast cancer is frequently related with low quality prognosis and young age; less than 40
years is a risk factor for decline breast cancer in Saudi patients.™™!

The breast cancer incidence in Saudi Arabia was low comparing with other Gulf
Cooperation Council countries,*”7 most of the cases of breast cancer in females were
found in Qassim Region at 34.2 per 100,000 women followed by Eastern Region 33.9,
and Makkah Region 29.9.1% Table-1 while the lowest cases noticed in Tabuk Region at
17.5 per 100,000 women, Najran 17.6, and Asir 17.9. X% El Hag et al., ™ noted the
regional variations in Saudi Arabia. According to the report of Saudi cancer published in
2007 recorded higher incidence in Makkah region then Riyadh, Tabuk and Qassim
regions while Jazan and Asir regions the incidence rates was lowest. ! In other study
consist of all cases of breast cancer in Saudi women which started from 2001 to 2008 and
done by Alghamdi and his team®® they studied the age-standardized incidence rate
(ASIR) and the crude incidence rate (CIR), adjusted by the region and year of diagnosis
and they found that the Eastern region of Saudi Arabia had the highest total of ASIR,
about 26.6 per 100,000 women, then Riyadh 20.5 then Makkah at 19.4 while Jazan,
Baha, and Asir had the lowest average of ASIRs, at 4.8, 6.1, and 7.3 per 100,000 women,
respectively. The region of Jouf (24.2%; CIR 11.2, ASIR 17.2) had the highest adjusts in
CIR and ASIR from 2001 to 2008. But Qassim, Jazan, and Tabuk reported lowest rates
with negative values.*®!

The relationship between breast cancer and pregnancy was studied in Saudi Arabia in two

studies, the first one done in Riyadh where 28 women investigated with diagnosis of
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breast cancer during pregnancy. The results showed no significant difference in overall
survival and relapse-free survival as compared with age and stage matched controls.
Chemotherapy after the first trimester of pregnancy carried no significant morbidity. The
studied concluded that pregnancy does not appear to be an adverse prognostic factor for
breast cancer.!® “®) The second study also done in Riyadh, they reviewed the medical
records of 220 patients to study the incidence of breast cancer during pregnancy and
concluded that pregnancy may not be considered as an etiological factor for breast

cancer.l*"]

The association between breast cancer and breast feeding was studied in Saudi Arabia
during 80s. The study suggests that the incidence of breast cancer was low during 80s
among Saudi women. The results showed that breast feeding do not give any protection
to the patients.[® ¢!

In study done in Dammam they found menopausal status had no significant influence on

survival in a low risk population.® **

A case-control study was conducted on 499 women with breast cancer attending an
Epidemiology and Scientific Computing Nutrition Researching Riyadh during 1996-
2002. Serum levels of total cholesterol and triglycerides were measured in previous
study. The results showed a significant association between intake of fats, protein, and

calories and risk of breast cancer.® %"

The relationship among diabetes as risk factor increase the possibility of causing breast
cancer done in Hail, they found that diabetic female patients at a younger age in
population are susceptible to developing breast cancer.®™ Another study done in Riyadh
in obese and diabetic premenopausal patients and found that effect on adipocytokines and
inflammatory mediators contribute to increase breast cancer risk in premenopausal

women.[® 52
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Table-2: Incidence of Breast Cancer in Women among Age Group 2%

All Ages 27.4
0-14 Years 0.0
15-29 Years 25.2
30-44 Years 41.2
45-59 Years 36.1
60-74 Years 21.3
> 75 Years 13.2

Also, some case control study done in Riyadh, they found that about 74.7% of women
suffer from pre-menopausal were either obese or overweight while premenopausal
controls was only 58.5% of revealed BMI >30 with (OR =2.47, p <0.0001), representing
two-half double raised in risk of breast cancer among obese patients with premenopausal.
In the females with post-menopausal, obese female has 66% increase chance of breast

cancer compared to lean post-menopause.®!

Study was done on estrogen alterations and receptors of progesterone and Her-2/neu
oncogene protein expression in breast ductal carcinomas. The results substantiated the
point that development of breast cancer is associated with modifications of ER, PgR and

HER-2/neu expression in 100 mastectomy specimens from Assir, Abha.[

In Saudi Arabia due to religion believe alcohol is not available and therefore its
consumption is not one of the risk factor for those populations. Similarly, smoking
cigarette was not an ordinary performed among females in Arab countries. Certainly,
only 29.8% of cases and 28.8% of controls ever smoked. Nevertheless, this difference
was not significant, suggesting that no association between cigarette smoking and breast

cancer in this population.®®

In case control study done, the linked between breast cancer and obesity was investigated
in Arab populations, there was strong significant between controls and patients according
to their BMI. The ratio of overweight/obese (BMI >25) in females was significantly
higher among patients with breast cancer (75.8%) comparing with healthy controls
(61.3%) (OR =1.74 and p <0.0001). The result confirmed that obesity is one of the risk

factor for breast cancer in women in Arab populations. !
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Socio-demographic Factors

To enhance knowledge of the decision makers about cancer genetic counseling or testing,
it has become progressively more important to increase a better considerate of cultural,
admission, and psychosocial background correlated to factors manipulate the health
services used.***° The low use of genetic testing in the Arab American population is
likely due to structural and cultural barriers that reduce access to preventative healthcare.
Applicable structural fences to breast cancer screening include a lower level of
income.®® Cultural barriers to screening include the fear and shame associated with
cancer, defeatist religious beliefs, misapprehensions about genetic inheritance, worries of
being typecast by healthcare providers, and concerns about diffidence, which might
prevent women from discussing sensitive topics such as breast health or undergoing
examination by male physicians. "¢

In Saudi Arabia, the awareness regarding breast cancer genes, the interest in breast cancer
genetic testing and factors that may influence this interest is lacking despite the expected
wide spread implementation of these tests in the clinical perform. Subsequently, it is
essential to understand the factors that associate to interest and utilization of cancer

genetic services.[®

In Al Hassa Governorate Eastern Province of Saudi Arabia, a cross-sectional survey
study was done, by Amin et al® regarding the socio demographic factors in Saudi
women according to their interest in breast cancer gene testing. They concluded that
11.2% were illiterates, 76 (12.7%) had primary/preparatory level of education. Most of
them were occupying governmental jobs. Out of 599 participants, 122 (20.4%) of them
had a positive family history of breast cancer among >3 relatives before the age of 50
Family members of immediate family were mentioned to be affected in 26.2% (mothers
n=14, sisters n= 12, brother n=1, grandmother n=7). Most of women participated in this
survey had monthly income between 5000 to 10000 Saudi Riyals and the study showed
almost two thirds of the participants had demonstrated favorable attitude towards breast
cancer genetic testing and they concluded that Saudi women expressing great interest in

testing risk for breast cancer genetically despite their poor awareness.®!
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Another control study done in Saudi women at King Faisal Specialist Hospital &
Research Center (KFSH&RC) in the Oncology Department Riyadh, this study associated
between breast cancer and obesity.®® A bout 1172 women were included, 22.9% of the
women participated were illiterate, aged <35 years, 89.5% married, 43.6% working, and
38.1% were obese. Socio demographic risk factors of breast cancer were studied which
included the history of breast cancer in the family; education and occupation, the marital
status were investigated in patients with breast cancer comparing with healthy controls.
Interestingly, high significance was found between the history of breast cancer in the
family and new cases of breast cancer higher proportion of cases (21.9%) when

comparing with controls (11.4%).5°

Diagnosis

Perfect and suitable breast cancer diagnosis is a significant and regularly disregarded
aspect of breast cancer management. Two important facets are included: (a) confirmation
of diagnosis of cancer based on clinical assessment and sampling of tissue, and (b)
imaging testing with tumor markers desirable for treatment scheduling.®*

Breast imaging diagnostic valuation; needed needle sampling of doubtful lesions, and
informs level of disease. In low-resource settings, ultrasound is widespread technology, a
low cost, that can be a particularly valuable addition to CBE giving details regarding the

size and degree of thickenings and masses.[®

Perfect histopathologic or cytologic diagnoses are wanted before starting the treatment.
Quality surgical pathology is significant to perfectly differentiate between benign
opposed to malignant and persistent versus noninvasive disease. Sampling of tissue
techniques differ by resource level and reveal growing factors in cytology and pathology
proficiency. Needle biopsy is choice to surgical removal for preliminary diagnosis of
most breast lesions doubtful, unless resource limitations stop this, in which case surgical
removal is necessary. The function of aspiration of fine-needle opposed to core needle
biopsy continues to be argued, and may differ depending on requirements and local

conditions.[%
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Screening mammography starting from beginning of 1980s led to sweeping
enhancements in early cancer detection.?® % Mammography has been shown to be the
most effective method of finding small Breast Cancer and presumably will give a patient
the best opportunity for cure or at least long—term survival.**%*!

Screening mammography normally is recommended for women over the age of 50 years;

however, many authorities also recommended that be ongoing at age 40.°°!

Self-examination of the breast is a simple, low cost, noninvasive adjuvant screening
technique for the discovery of quick breast cancer in women.®® Its reason is 2 fold: to
create women acquainted with both the occurrence and the touch of their breasts and to
help women notice any changes in their breasts as quick as possible. There is indication
that women who properly practice BSE monthly are more likely to notice a swelling in
the early phase of its development, and early diagnosis has been stated to effect early
treatment and to produce a better survival rate.®”

Molecular Genetic

The first gene related with domestic breast cancer tendency called Breast Cancer
Associated gene, BRCA1, which was known in 1994.18% Since then, the hereditary
breast cancer, have been found to be associated with about 5- 10% of all mutations of
BRCA1 of breast cancers. Women having germline mutations of BRCA1 are more
probable to progress violent tumor of breast at an early age (<50).°" BRCA1 promoter
methylation has been noticed in DNA from both tumor tissues and WBCs in three out of
seven breast cancer patients from breast ovarian cancer families."#"® This suggested that
BRCA1 promoter methylation happening in normal tissue of the body is connected with

the progress of BRCA1-like breast cancer.[’>"!

The BRCA1 missense mutations associated with disease is located in the N-terminal
RING or C-terminal BRCT domains, suggesting that these regions are critical for the
tumor suppressor activity of the protein.!’®"

Genetic testing for predisposition to malignancy seems to be particularly useful in

families where high risk of cancer is known. In these families, testing for the molecular
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lesions in the 2 genes is favoured as it generates useful information for genetic counseling
[80]

and it bears potential diagnostic value and potential clinical benefits.
A mutation in either BRCA1 or BRCA2 awards an improved risk of breast and other
cancers. Great reorganizations and deletions in BRCAL or BRCA2 can also vary the
purpose of BRCA, resulting in the same clinical syndrome to that seen in carriers of
mutations in these genes.®:#2

Many studies were done regarding the prevalence of gene mutations in breast cancer
patients in Saudi Arabia. The more recent one done by Nemengani et al®®! the researchers
observed significant relations between ER status and the FOK1 polymorphism. Their
results demonstrated that f allele and FOK1 genotype have significant function in breast
cancer risk in Saudi patients. They concluded that an increased risk of breast cancer
among women with the ff genotype. This relationship seems to be modified by estrogen
receptor status of the tumor. These findings suggested that the vitamin D pathway is a
potentially important mediator of breast cancer risk. The VDR may represent an
important target for breast cancer prevention.® Related study concluded the occurrence
of a strong relation between abnormal methylation of the BRCA1 promoter in WBC and
breast cancer —related molecular changes, which designated the likely propensity of the
carriers for progressing breast cancer. This notifies the potential use of the abnormal
methylation of BRCAL promoter in WBC as a powerful non-invasive molecular marker
for detecting predisposed individuals at a very early age.[”™!

Another study done in Saudi Arabia associated between amplified risk of breast cancer
and the PARP-1 Val762Ala (rs1136410) genotype. These findings suggested that PARP-1
Val762Ala may adapt the episode of PARP1 mutations and donated to breast
carcinogenesis. Their findings suggested that PARP-1Val762Ala variation may play an
important role in the advance of breast carcinoma. In spite of their data supports for a
clear relationship between PARP1 and breast cancer in Saudi inhabitants and PARP1

gene plays a major role in the vulnerability to the disease.’®*!
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In the other hand, study published in 2013 regarding polymorphisms of breast cancer
susceptibility gene BRCA1 (rs799917) and BRCA2 (rs144848) found no statistically
significant correlation with clinico-pathological characteristics of breast cancer. Hence,
they concluded that genetic polymorphisms in BRCAL (rs799917) and BRCA2 (rs144848)
could not play any role in the development of the breast cancers in the Saudi inhabitants.
However a study with a larger sample number is before a firm conclusion about no role

of these variants in breast cancer predisposition.®!

In some other study which published in 2013, the researchers investigated whether the
MMP-2 SNP was linked with susceptibility to breast cancer in the Saudi inhabitants.
Approximately ninety breast cancer patients and 92 age matched controls were included
in this study. For the genotyping TagMan Allele Discrimination method and DNA
sequencing techniques were used. The results confirmed that, the presents of MMP-2 CC
wild genotype was lower in breast cancer patients when compared with controls. The
study indicated that the MMP-2 C—*%T polymorphism will be informative in tests of

associations for breast cancer.[*4

Some study done in Riyadh to examine the detection of mutation of PIK3CA in Arab
breast cancers. The results obtained were comparable to the universal standard and the
occurrence of these mutations may favor patient endurance. Additionally, there were no
PIK3CA somatic mutations in breast CAFs that were analyzed. Furthermore, they
reported a high association of the SNP rs17849079 amongst Arab breast cancer patients
compared with controls, which suggests its probable utilize as a breast cancer
vulnerability and early molecular marker diagnostic for this inhabitants.®

A relationship studies examining interactions of gene-gene were necessary to explain
exploration of the result of two rs25487 (Arg399GIn) polymorphisms in XRCC1 and non-
synonymous SNPs, rs1799782 (Arg194Trp) with consider to the risk of increasing breast
cancer in the Saudi inhabitants, and it remains probable that XRCC1 unpredictability may
involve disease sequence or the vulnerability to increase breast cancer. Verification of
their result in larger populations of vary ethnicities would give confirmation for the

responsibility of XRCC1 gene in breast carcinomas.®”
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Some study suggested that PARP-1 dysfunction may participate in an essential role in the
growth of breast carcinoma. Regardless of their data supports for a obvious relationship
between PARP1 and breast cancer in Saudi inhabitants and PARP1 gene plays a main
role in the vulnerability to the disease. !

In 2013 some other study utilized pathway supported approach to recognize involvement
of risk alternatives in the Wnt signaling pathway genes with breast cancers.
Substantiation of their findings in the SNP in B-catenin gene which was linked with

amplified risk of breast cancers.!®"!

The author of this review had previous study regarding the association of gene detection
with breast cancer. However, the study found that the p53 and p63 genes was positive in
case of breast cancer, especially within the age group 30-60 years old and with grade 11,
I1l. In conclusion, p53 is rarely co expressed with p63, suggesting that p63 could act

indirectly as an oncogene by inhibiting p53.

In a case control study done in Saudi Arabia in 2012; the study suggested that genotype
AA for TNF-a (rs1800629) A/G and both GG as well as TT genotype for IL6 (rs1554606)
G/T may be risk factors due to defeat of heterozygosity (LOH) in case of breast cancer in
a Saudi inhabitants."!

Similar case control performed using TagMan-based real-time PCR in patients with
breast cancer and healthy controls in Saudi inhabitants. These results demonstrated an
enlarged risk of breast cancer connected with the MDM2 GG genotypes and with the
TP53 Pro/Pro genotype. These results suggested that polymorphisms of MDM2 and TP53
genes may be a genetic modifier for rising breast cancer in these ethnic inhabitants in the
Arab world.F*?

Similar study indicated that bcl2 genes polymorphism were likely associated with breast

cancer data and this polymorphism might be a candidate for the genetic marker to screen

the risks of breast cancer.[*®
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CONCLUSION

Gene mutations regarding breast cancer are promising field in Saudi Arabia. Although
there are several studies done, but still epidemiological complementary and
comprehensive study is desirable to concentrate on the gene mutations that found
significantly positive in Saudi community. Particularly, some studies done confirmed that
Saudi women were very interesting in testing for breast cancer genetically to avoid the

late stage of the disease and early detection of the disease may lead to good prognosis.
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