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cancers in women. (https://www.wcrf.org) Objectives: To find the
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the Breast cancer patients of women aged between 35 to 60 yrs in
Qassim province. Methodology: We performed a retrospective study

Public Health Supervisor for of the baseline and clinico histopathological features of the
Training and Family asymptomatic cases detected between January 2007 and December
Medicine, General Directorate 2014 by the digital mammography Screening program of Qassim
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Province, Ministry of Health,
Saudi Arabia.

region, central Saudi Arabia. These features were further investigated
by immunohistochemistry in the young women diagnosed (35 to 40

years old) and compared to older (41-45 yrs and more than 45 yrs).
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Results: Numerous women were sensitized about breast cancer and mammography, up to
47% of the cases detected were younger than 45 years (yrs). Breast cancer severity score
decreased with the age at first pregnancy and increased with the age at diagnosis, the age at
menarche and the body mass index (BMI). Up to 49% of cases were diagnosed with invasive
ductal carcinoma. The location of mammography signs changed with the age at diagnosis.
Conclusions: Based on the study results, Breast cancer awareness campaigns were successful
in central province of Saudi Arabia. The occurrence of many asymptomatic cases before the
age of 45 yrs underlines the need for screening women from earlier age and to implement
mammography screening programs all over Saudi Arabia considering the benefits of early
detection of breast cancer and benefit of reduction of treatment cost. Need large sample

similar studies are required to substantiate the present study results.

KEYWORDS: Age, Breast cancer, Cancer Severity, Clinico pathological characteristics,

Qassim.

INTRODUCTION

Breast cancer is the most common cancer in women worldwide. Mammography is the gold
standard option for screening and early detection of breast solid tumours, particularly in
asymptomatic women. Mammaography screening programs and breast cancer awareness
strategies are less developed than needed in Saudi Arabia and neighbouring countries. For
instance, although breast cancer incidence and mortality rates have been growing, the
participation of women to breast cancer screening campaigns would remain low in Qatar,
partly due to the complexity of values, beliefs, and attitudes that influence the health seeking

behaviour of Arab women.!

In an earlier study assessing breast cancer knowledge and the practice of breast self-
examination among young female teachers (34.7 + 5.4 years) working in female schools in
Buraidah city way back 2007 (central Saudi Arabia), more than 50% of participants showed a
little poor knowledge.”” Other reports also emphasized the need for culturally appropriate
educational programs and strategies as poor knowledge and misinformation were pointed out
as the main drivers of adverse attitudes towards mammography screening in the Middle East,
particularly in religious communities.*® This is particularly alarming considering that
middle east women are likely to develop breast cancer at least a decade before their western

counterparts.'®”]
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On this basis, our study assessed the effectiveness of Qassim mammography program
screening and awareness campaigns in Saudi participants. Breast cancer prevalence and
socioeconomic and clinico pathological features of the asymptomatic cases diagnosed
between January 2007 and December 2014, were studied as well. Mammographic differences
between the younger cases (diagnosed before 41 yrs) and cases diagnosed after 45 yrs were
also explored. Breast cancer cases further studied severity of the disease by Jimenez - Lee's
Breast cancer Severity scoring system and clinico histopathological characteristics of breast
cancer patients.

MATERIALS AND METHODS

A retrospective descriptive study was conducted during the period from 1st January 2007 to
December 2014 among the age group of 35 yrs to 60 yrs of asymptomatic individuals.
Suspicious cases confirmed by core needle biopsy (detected cases) were referred to Prince
Faisal Oncology Center, King Fahd Specialist Hospital, Buraidah, reports collected from
Central executive office. Patients also referred to other specialized hospitals in Saudi Arabia
(as per patient request) for disease staging, treatment and follow up. Based on evidence
sustaining breast cancer occurrence at least a decade earlier in the Middle East!®"),
participants as young as 35 yrs were accepted. To upset the low uptake and high recall rates
observed at the beginning of the program®®, both hospital- and community-based
sensitization campaigns on the advantages of breast cancer and early detection programs were

performed in the Qassim region.

Data collection strategy

About 16,842 asymptomatic female participants were screened in the Qassim region. Only
Arab descent participants were considered in the present study. Demographic and relevant
physiological information was collected from mammography referral forms of the
asymptomatic cases detected between January 1%, 2007 and December 31%, 2014. For
comparison, information was also obtained from mammography referral forms of a
representative sample of the female general population in the geographic area screened
including 908 healthy participants obtained by systematic random selection of healthy
participants. The information collected included mainly the age at diagnosis, the age at
menarche, the age at first pregnancy, the gravidity and parity, weight and height, history of
metabolic disease, cancer, or OCP use, the occupation, the education level, and the civil

status.
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Results of further analyses aimed at characterizing the breast cancer cases detected (core
needle biopsy followed by histopathology and immunohistochemistry, ultrasonography and
MRI) and further investigations and treatment details were obtained from different treating
hospitals in Buraidah from the patient records. All data were inserted in a relational database,
retrieved, and anonymized by authorized medical personnel to protect the privacy of healthy
participants and cases detected. The present descriptive retrospective study received approval

from Qassim Regional Ethical Committee. Necessary statistical tests were applied.

Breast cancer severity score (BCSS)

For each of the cases detected, the clinico pathological characteristics were used to determine
the breast cancer severity score (BCSS)on the basis of the diameter and number of nodes
involved, and the hormone receptor status, as described by Jimenez-Lee and colleagues
(2003).131 A multiple regression analysis assessing the effect of breast cancer physiological

risk factors on BCSS was performed.

Age and mammographic signs

The types of mammographic signs (mass, calcifications, architectural distortion, associated
findings) and their locations revealed by both medio-lateral oblique (MLO) and cranial-
caudal (CC) views of left and right breasts were determined in three age groups: women
between 35 yrs and 40 yrs (<41), between 41 yrs and 45 yrs (41-45 yrs), and older than 45 yrs
(>45). For precise localization of breast insults, mammographic CC view was divided in
media, central and caudal areas, while MLO view was divided in proximal (superior), central,
and distal (inferior) areas. Frequencies of occurrence of insults at various sites were
compared between the age groups using y° test. The side, shape, margins, and density of

breast masses were also compared between age groups.

Data analysis and factors

Data wrangling was performed using an Structured Query language (SQL) data base and
MATLAB (Matrix laboratory) software (Math Works, Natick, MA, USA) where parameters
were compared through multifactorial ANOVA and descriptive statistics obtained. Pearson
Chi-square (Xz) test, regression analysis, and one-way ANOVA were performed to further
assess differences and relationships, using SPSS software (IBM, USA) and Microsoft Excel
VBA modules. Differences with P< 0.05 were considered significant. Data were expressed as

mean+SEM.
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RESULTS

The mean values of the body mass index (BMI) and the age at diagnosis, at menarche, and at
first pregnancy, were not significantly altered in cases detected, compared to the healthy
participants screened. Up to 26.5% of diagnosed cases were younger than 41, while 20.6%
were between 41 yrs and 45 yrs, and 52.9% were older than 45 yrs. More cases had their
menarche between 12 and 13(48.1% against 61.3% in healthy participants, p<0.05), and less
cases after 14 yrs. A significantly higher number of cases had their first pregnancy after 30
yrs (7.9% against 2.4% in the general population, p<0.05). Moreover, a significantly higher
fraction of cases was obese compared to the general population (73.6% against 56.3%,
p<0.05).

Figures 1A-C show the repartition of age at menarche (Figure 1A), age at first pregnancy
(Figure 1B), and BMI (Figure 1C) of cases according to groups of age at diagnosis(<41, 41-
45, >45yrs)and compare these factors with healthy participants in the same age groups. The
asymptomatic cases diagnosed before 45yrs had menarche earlier (12.33+0.1 yrs) than the
cases diagnosed after 45 yrs (13.41+£0.26 yrs, P = 0.02),but also compared to healthy
participants younger than 45 yrs (13.12+0.12 yrs, P = 0.039) (Figure 1A).Notably, healthy
participants younger than 41yrs also had their menarche earlier than healthy participants older
than 45 yrs (13.12+0.12 vs. 13.47+0.26 yrs, P = 0.015)(Figure 1A).

[J Healthy subjects M Cases | ANOVA+LSD: *P<0.05 **P<0.01 ***P<0.001
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In both healthy participants and cases, the age at first pregnancy was higher in women
younger than 41 (20.95+0.37 years, P < 0.001 for healthy participants, 24.57+1.58 years, P<
0.001 for cases) or between 41 and45 (20.34+0.33 years, P= 0.005 for healthy participants,
23.77£1.82 years, P = 0.0013 for cases), compared with cases diagnosed after 45 (19.37+0.19
years for healthy participants, 18.68+0.61 years for cases) (Figure 1B). Cases diagnosed with
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breast cancer before 41 also had their first pregnancy later than their healthy counterparts
(23.77£1.82 vs. 20.34+0.33 years, P = 0.042) (Figure 1B).

Participants and cases of all age groups had their average BMI index between 31 and 33,
which is markedly higher than the normal 18.5-24.9 value(Figure 1C). No significant
difference was observed between these groups for this index (Figure 1C).

Clinico pathological characteristics of cases detected:

Up to 29% of cases have suspected signs at physical examination. Mammography revealed
high breast density in 81.1% of cases, breast masses in 80.3%, micro calcifications in 22.7%,
with architectural distortion in up to 48.5% of cases. Axillary adenopathy was the most
common breast associated finding (66.7%). Histopathological analysis and further
evaluations led to the following diagnoses: ductal carcinoma in situ (DCIS)(19.1% of cases),
invasive ductal carcinoma (IDC) (72.1% of cases), invasive lobular carcinoma (ILC) (5.9%

of cases), and metastatic carcinoma (2.9%of cases).

Multiple regression analysis suggested a strong predictive power of the BMI (P<0.01), the
age at menarche (P<0.01), and the age at first pregnancy (P<0.001) over the BCSS score (R?
= 0.87, F = 71.96, P < 0.0001,N = 63). Figures 2A-D show the line fit plots of BCSS in
function of the age at diagnosis (Figure 2A), the BMI (Figure 2B), the age at menarche
(Figure 2C), and the age at first pregnancy (Figure 2D). The predicted BCSS and the actual
BCSS in function of each of these parameters fitted significantly, except for the age at
diagnosis that fitted poorly(P = 0.953) (Figures 2A-D). Figures 2E-H show plots of residuals
of age at diagnosis(E),BMI (F), age at menarche (G), and age at first pregnancy (H) in the
assessment of the predictive power of these factors over BCSS score. Each of these
parameters were randomly distributed around a central value, on both sides if value 0

(Figures 2E-H), validating the regression analysis results.
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Mammographic signs and age at diagnosis

The locations of mammographic signs with the age at diagnosis are shown in Figures 3B-
G.In the left breast, mammographic signs were more common in MLO proximal area and less
common in MLO central area in women younger than 41yrs compared to women over 45yrs
(36% against 5%, p < 0.01 and 85% against 55%, p<0.05, respectively)(Figures 3B-D). Such
marked differences were not observed for mammographic sign location in MLO areas in the
right breast, where mammography signs were more homogenously distributed in the age
groups (Figure 3E-G).On the other hand, mammographic signs were more common in CC
central areas of both left breast (Figure 3B-D, grey colour) and right breast (Figure 3F,G) in
all age groups, with the exception of females younger than 41 where no insult was observed

in CC central area of the right breast (Figure 3E).
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An equal frequency of mammographic signs was observed in the left and in the right
breast(50%) in cases diagnosed earlier than 41 (Figure 2H). These signs were 3-10% more
common in the left breast of cases diagnosed from 41 onward (Figure 2H). Mammographic
signs occurred in both breasts only in cases diagnosed after 45 (9%) (Figure 2H). Compared
to cases older at diagnosis, cases younger than 45 had less breast masses with high density
(62-67% against 86%), with irregular shapes (70% vs. 85%), and lacking circumscribed
margins (80-89% against 94%) (Figure 21).
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Table 1: Breast Cancer Severity in Study population (Jimenez - Lee's Breast cancer

Severity scoring).

Parameters Criteria Number of points
1 to 3 nodes 1
Number of positive nodes 4 to 10 nodes 5
> 10 nodes 10
Tumour Diameter 0.1tolcm 1
1.1to2cm 2
21to5cm 3
>5.1cm 4
Estrogen/Progesterone Either Receptors absent 1
receptors * Both Receptors absent 2

* Immunohistochemistry

Table 2: Physiological risk factors in cases detected and among the general population.

. Health Breast cancer Cases 2
Variables participants {n-908) (n-70) x” test (P-value)
Age at Menarche <12 9.8% 6.5% 0.3903
12-13 48.1% 61.3% 0.0466*
14-15 34.9% 27.4% 0.2322
>15 7.2% 4.8% 0.4912
Median(min;max) 13 (10; 25) 13 (9; 17)
Age at first pregnancy
<18 28.5% 25.4% 0.6028
18-25 60.0% 57.1% 0.6586
26-30 9.1% 9.5% 0.9093
>30 2.4% 7.9% 0.0115*
Median(min;max) 19 (12; 38) 20 (14; 42)

Body mass index

(Kg/mtr?)

Normal (18.5- 24.9) 23.0% 11.3% 0.0486*
overweight (25-29.9) 20.7% 15.1% 0.3307
obese (>30) 56.3% 73.6% 0.01434*

Median(min;max)

32.7 (18.7; 54.1)

32.7 (215, 51.7)

Min, minimum; max, maximum. * -Statistically significant.
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Table 3: Clinico pathological characteristics of the breast cancer cases in study

population.
Variables Number Percentage
Mammography Breast mass 55
High breast density 55 81.1
Micro calcifications 15 22.7
Architectural distortion 33 48.5
Breast associated findings
Skin thickening 6 8.3
Nipple retraction 17 25
Axillary adenopathy 45 66.7
Histopathology
Ductal Carcinoma in situ
(DCIS) 13 19.1
Invasive Ductal Carcinoma
(IDC) 49 72.1
Invasive Lobular Carcinoma
(ILC) 4 5.9
Metastatic Carcinoma 2 2.9
DISCUSSION

In the present study, earlier menarche and later age at first full term pregnancy were more
common in cases, and breast cancer severity increased with the age at diagnosis and the BMI
index. Notably, high BMI was relatively common in both the general populations and cases
detected, as reported all over Saudi Arabia and in other Arabian Gulf countries!”***? and
many affluent societies in the world. Comparable abnormally high BMI index was observed
in women older than 45 and in younger women. Thus, in addition to its participation as major

{[11:14-18]

player to breast cancer developmen , a lifestyle favouring obesity-associated

metabolic syndrome may also contribute to the occurrence of breast cancer at earlier age in
Arab women observed both in the present and in previous studies.®”

This hypothesis was also sustained by the significantly high predictive power of BMI index
over breast cancer severity score (BCSS). Also in support of lifestyle as major risk factor for
breast cancer development, later age at first full term pregnancy also had a high predictive
power over BCSS score. Interestingly, in our study the age at menarche also had a high
predictive power over BCSS score, supporting at least partly a genetic involvement in risk for
developing breast cancer in younger Arab women. Considering that various epidemiological
studies addressing the effect of the ethnicity on the prevalence of breast cancer performed
within™2? and out of Middle East®*?%! suggested a role for genetic factors in the earlier
occurrence of breast cancer in Arab women, it is probable that the now well-established high
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prevalence of breast cancer in younger Arab women may emerge from a deleterious
combination of genetic factors with a change in lifestyle in the Middle East. For instance,
nowadays a high number of women are obese, have a sedentary life, and have a later age at
first pregnancy compared to previous generations.

Moreover, clinico pathological and mammographic evidence suggests that younger women
breast cancer could be a different pathophysiological entity than older women breast cancer.
Notably, studies in Europe and USA revealed that young women breast cancer may even
require different therapeutic approaches.'®??"1 On this basis, we compared the
mammographic characteristics of breast insults observed in the cases detected based on age
groups. Evidence of difference between younger and older women breast cancer in our study
included an equal frequency of cases with left or right breast affection in women younger
than 41, contrary to older women who displayed cancer in both breasts or mainly in the left

breast.

Although breast masses were more common (and micro calcifications less common) in all
age groups, cases younger than 45 had less masses with high density, irregular and lobular
shapes, or lacking circumscribed margins compared to cases older at diagnosis. In addition, in
the left breast mammographic signs were more common in MLO proximal area (and CC
lateral and central areas) in women younger than 41, while older women had more insults in
MLO central area (and CC central area).In the right breast, instead, despite an almost
homogenous distribution of mammography signs in MLO view, insults were more common
in CC central area in women older than 41 yrs, while in younger women insults were
commonly observed in CC medial and lateral areas. These observations suggest that breast
cancer in women younger than 41 yrs and older than 45 yrs may be two different clinical
entities. Further studies in larger cohorts addressing this issue may provide more insights in
the pathophysiology of these two entities, allowing to understand better their causative

factors, with possible therapeutic implications.

An improvement in the participation to the Qassim mammography program was observed
following hospital and community-based campaigns of sensitization. Screening findings
suggest that such campaigns may improve drastically the early detection of breast cancer in
Saudi Arabia (thus, the odds of early therapeutic interventions) if implemented at national
levels. Comparable observations were reported by an earlier study performed in Riyadh, the

capital city of Saudi Arabia.”! Alarmingly, in the present study, about 47.1% of cases
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detected were younger than 45, the age recommended for regular mammography screening in
Western countries.?® In agreement with recent reports in other regions of Saudi Arabia™® 2%,
clinico pathological studies revealed that most detected cases had severe and advanced forms
of breast cancer (invasive ductal carcinoma in more than 70% of cases). Therefore, the
implementation of large scale breast screening program is urgently needed in Saudi Arabia
and neighboring Arab countries, with routine screening including Arab women as younger

than 41 (the youngest case detected in Qassim region screening was 35).

CONCLUSIONS

Overall, 27% of cases were between 35 yrs and 40 yrs old, 47% were younger than 45, and
49% were diagnosed with invasive ductal carcinoma. These observations encourage the
multiplication of campaigns of sensitization and the establishment of large scale
mammography programs in Saudi Arabia and neighbouring Arab countries that will include
women younger than age 40. The high prevalence of obesity in Arab communities and other
genetic and lifestyle factors like early menarche, late first full-term pregnancy appeared as
major risk factors for breast cancer development in Arab communities. Therefore, approaches
reducing the incidence of obesity and improving the lifestyle should also be implemented to
reduce breast cancer burden, particularly in young women. On the whole, need many similar

studies are required to support the present study findings.

Source of funding: General Directorate of Health Affairs, Qassim region, Ministry of
Health, Kingdom of Saudi Arabia.
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