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Breast cancer epidemiology

 Breast cancer is one of the most serious health conditions worldwide, and the most
common malignancy in women.

* In 2021, about 1.7 million new cases of breast cancer were identified worldwide, accounting
for about 25% of all cancer cases in women.

« According to world health organization (WHO) reports, the number of breast cancer cases in
the Middle East is expected to double by 2030.



Breast cancer epidemiology

« National Cancer Registry Program, breast cancer was cited as the most common cancer in
Iran.

» the age-standardized incidence rate of breast cancer in Iran was reported to be 43.02 (per
100,000 people).

* In Iran, breast cancer occurs mainly in women between the ages of 45 and 55, indicating that
Iranian women develop breast cancer a decade earlier than those in developed countries.
Therefore, breast cancer is considered a serious, life-threatening disease in women
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Continent

Mortality

M/I Ratio

Key Notes

North America

Europe

Oceania

Asia

Africa

Latin America

Very High

High

Very High

Moderate

Low (reported)

Moderate

Low

Moderate

Low

Moderate—High

High

Moderate

Low

Low—Moderate

Very Low

Moderate

Very High

Moderate—High

Strong screening &
treatment

East—West

disparity

Best survival rates

Later diagnosis

Limited access

System inequality
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Bregss

HDI Level

Very High HDI

High HDI

Medium HDI

Low HDI

Very High

High

Moderate

Low (apparent)

N . 'I\I

Mortality M/I Ratio Characteristics

Low Low Organized
screening
Moderate Moderate Unequal access

Moderate—High High Late diagnosis

High Very High Underreporting



Breast cancer epidemiology IRAN

A new article examines recent cancer incidence trends in the Islamic Republic of Iran and
presezrthSSpredlcted incidence rates and numbers of new cases for the entire country for the
year

The number of new cancer cases in the Islamic Republic of Iran is predicted to increase from
112 000 recorded cancer cases in 2016 to 160 000 new cases in 2025. This represents an
increase of 42.6%, of which 13.9% and 28.7% were attributed to changes in risk and in
population structure, respectively.

predicted for thyroid cancer (113.8%), prostate cancer (66.7%), female breast cancer (63.0%),
and colorectal cancer (54.1%).

Breast cancer, colorectal cancer, and stomach cancer were the most common cancer types
|2n0t2r%e country in 2016 and are predicted to remain the leading cancer types nationally in

The in(_:reasing% trends in incidence of most common cancer types in the Islamic Republic of
Iran reinforce the need for the tailored design and implementation of effective national
cancer control programs across the country.

In terms of specific cancer tyies, the greatest increases in the numbers of new cases are



History of breast cancer screening
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A Scoping Review of 20 Years Breast Cancer Screening Programs
in Iran
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3. Department of Pedratric Hematology and Oncology, Child Growth and Development Research Centre, School of Medicine, Isfahan
University of Medical Sciences, Isfaban, Iran
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Recommendation for Dense |High-Risk Population
Start Age (Average Risk) Screening Interval Breasts Regcommen d:tion

Annual MRI + mammography
for BRCA carriers, chest
radiation history, and strong
family history

Consider DBT; individualized
Continue as long as health Annual or biennial (shared . Follow ACR protocol; MRI
ACOG (USA) 40 years . . decisions for supplemental . .
status allows decision-making) ) . annually for high-risk
imaging
Strong recommendation: DBT
MRI annually; may start at 30
ACR / SBI (USA) 40 years (annual) No fixed upper age limit Annual for all; MRI or ultrasound for v . y .
years for very high-risk
extremely dense breasts

Supplemental imaging varies
ECIBC / European Guidelines [FEEE{IRVEETES 70-74 years Biennial by country; not EU-

standardized

No routine supplemental
USPSTF (USA) 40 years 74 years Biennial (every 2 years) imaging recommended;
evidence insufficient

MRI for BRCA1/2, high
hereditary risk

No routine supplemental MRI annually starting at 20-30
NICE / NHS (UK) 50 years 70 years (invited) Every 3 years imaging; MRI reserved for years; mammography from
high-risk 30-40 years
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Task Force Issues Final Recommendation Statement on

Screening for Breast Cancer
All women should be screened every other year starting at age 40;
more research still needed in key areas

WASHINGTON, D.C. - April 30, 2024 - The U.S. Preventive

Services Task Force (Task Force) today published a final Grades in this recommendation:
recommendation statement on screening for breast cancer. The
Task Force now recommends that all women get screened for

B: Recommended.

breast cancer every other year starting at age 40 and continuing I The balance of benefits and harms
through age 74. This is a B grade. More research is needed cannot be determined.
about whether and how additional screening might help Learn more here

women with EERSEIBIEasEs stay healthy and on the benefits and
harms of screening in women SIGEHENENES. These are |
statements. The use of the term women in this recommendation includes cisgender women and other people

assigned female at birth.
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TSR FORCE = 2.0 veans USPSTF Bulletin

Task Force Issues Final Recommendation Statement on
Screening for Breast Cancer

Breast cancer is the second most common cancer and the second most common cause of cancer death for
women in the United States. While the Task Force has consistently recognized the value of mammography, we
previously recommended that women in their 40s make an individual decision about when to start screening
based on their health history and preferences. In this new recommendation, the Task Force now recommends
that all women get screened starting at age 40. Fundamentally, this is a shift fromn recommending that women
start screening between the ages of 40 and 50, to recommending that all women start getting screened when
they turn 40.

“More women in their 40s have been getting breast cancer, with rates increasing about 2 percent each year, so
this recommendation will make a big difference for people across the country,” says Task Force chair Wanda
Nicholson, M.D., M.P.H.,, M.B.A. “By starting to screen all women at age 40, we can save nearly 20 percent more

lives from breast cancer overall. This new approach has even greater potential benefit for Black women, who are
much more likely to die of breast cancer.”
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Age group for
screening

Start of screening

Frequency

High-risk screening

Screening methods

Population type

30-69 years (CBE,
Mammography after
40)

30 years (CBE) for
low-risk

Every 2 years (after
40 for
Mammography)

Direct referral to
specialty care

CBE +
Mammography
(240)

General population,

lasa/—ricl \wwwamaen

40-74 years
(Mammography
every 2 years)

40 years (Biennial
Mammography)

Every 2 years (40-74
years)

Direct referral for
high-risk (Genetic,
history)

Mammography +
Clinical Breast Exam

General population,

lava/_ricl wwamen

Comparative Guidelines for Breast Cancer Screening

40-69 years
(Mammography
every 2 years)

40-50 years
(Mammography
every 2 years)

Every 2 years (40-69
years)

Direct referral for
high-risk cases

Mammography +
Clinical Breast Exam

General population,

lawva/—ricl wwamaean



Breast cancer prevention:

Breast cancer is among the most preventable cancers;

lifestyle changes and early diagnosis can reduce the incidence and mortality rates of this cancer.

Primary prevention of cancer involves identifying relevant causative and risk factors and offering
solutions to reduce these factors.



Risk factors for breast cancer

Hormonal and reproductive

Early age of the first menstruation

Late age of the last menstruation

The first reported pregnancy at a late age (after 30 years of age)

No pregnancies

Postmenopausal condition Use of oral contraception Use of hormone replacement therapy
Related to physiological factors and health status

Older age (increased risk from 35 years of age)

Family history of breast cancer

Breast, ovarian and endometrial cancer in the past

Occurrence of benign changes in the breasts

proceeding with the presence of atypical hyperplasia

lonizing radiation, used in connection with, for example, Hodgkin lymphoma therapy
Rapid growth in adolescence and high growth in adulthood

Infection with an oncogenic virus (e.g., Epstein-Barr)

Nutritional

Western type diet Excessive consumption of fats, especially animal fats
High consumption of red and fried meat

High iron intake

Development of overweight/obesity after menopause

Low consumption of fresh vegetables and fruits

Low intake of phytoestrogens (isoflavones, lignans)

Other lifestyle-related

Regular moderate/high alcohol consumption

Lack of regular physical activity

Night work



Risk factors for breast cancer

Hormonal and reproductive

Early age of the first menstruation

Late age of the last menstruation

The first reported pregnancy at a late age (after 30 years of age)

No pregnancies

Postmenopausal condition Use of oral contraception Use of hormone replacement therapy



Risk factors for breast cancer

Related to physiological factors and health status

Older age (increased risk from 35 years of age)

Family history of breast cancer

Breast, ovarian and endometrial cancer in the past

Occurrence of benign changes in the breasts

proceeding with the presence of atypical hyperplasia

lonizing radiation, used in connection with, for example, Hodgkin lymphoma therapy

Rapid growth in adolescence and high growth in adulthood

Infection with an oncogenic virus (e.g., Epstein—Barr)



Risk factors for breast cancer

Nutritional

Western type diet Excessive consumption of fats, especially animal fats
» High consumption of red and fried meat

* High iron intake

« Development of overweight/obesity after menopause

« Low consumption of fresh vegetables and fruits

« Low intake of phytoestrogens (isoflavones, lignans)



Secondary prevention

Secondary prevention, on the other hand, includes timely screening and rapid treatment of cancer patients.

According to the guidelines of the Iranian Ministry of Health and Medical Education, there are three main methods for
breast cancer screening,

women over 20 years are recommended to breast self-examinations (BSE) monthly,

while clinical breast examinations (CBE) by a healthcare professional are recommended annually for those over 40 years
Imaging techniques like mammograms and ultrasounds are also generally advised annually for women aged over 40.

The American Cancer Society (ACS) recommends that women over40 years of age undergo mammography and CBE every

year. In addition, women are recommended to have CBEs every 3 years between the ages of 20 and 40.

Both mammography and CBE reduce breast cancer mortality rates by facilitating early detection and treatment.



Breast self exam
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women over 20 years are recommended to breast self-examinations
(BSE) monthly,
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Exploring the planned behavior of breast
self-examination and its predictors among

womenin Northern lran

Research | Open access | Published: O2 September 2025
volume 25, article number 2018, (2025) Cite this article

* 91.2% incorrect BSE performance

* 54.6% insufficient knowledge

Predictors of BSE Practice:
Attitude toward BSE
 Self-efficacy

» Education by healthcare providers

Mammography: Gold standard

 BSE: Not recommended as screening

 Breast self-awareness is advised



The 6 steps to performing

a breast selt-examination

Take a good look at
your breastsin the
mirror and start by

looking for changes in the
shape, size or position of your
nipples.

It is best to lie flat
when examining
your breasts, either

on your bed, or sofa or even
in the bath. This allows your
breast tissue to spread out
and makes examination
much easier.

Do you have
any of these
symptoms?
& Breastor

nipple pain
@ Nippledischarge

@ Nipple retraction
orinversion

@ Changein size/

shape of the breast

orasymmetry of
the position of
the nipples

After you have
2 checked your nipples,
raise yourarmsin
the air, you are going to look
for any distortion of your
breasts such as dimpling of

the skin.

Do you have
any of these
symptoms?

@ Palpable breast
lump - if present
isit hard or
soft, smooth
orirregular?

Then using firm
4 pressure with flat
fingers on your right

hand press your breast tissue
against the underlying chest
wall and use your flat fingers
press around each quarter of
your left breast. Once you
have done this then use your
fingertips to press around your
nipple. If you feel any lump
or thickened area, then use
both of your hands to try and
identify if thereisa lump
present.

CHECKA4
CANCER

It could save your life

Do you have
any of these
symptoms?
@ Visible lumps
& Skin dimpling
) Redness

@ Swelling

Do you have
any of these
symptoms?

© Bleeding from
the nipple

@ Breast
asymmetry in
terms of the
feel of the
breastand how
lumpy itis



| CHECKA4
The 6 steps to performing OCANCER
a breaSt Sehc-examlﬂatl()ﬂ It could save your life

Do you have
any of these
symptoms?

Do you have O Finally, examine your
6 ) leftunderarm area
any of these with your right hand,
symptoms? starting as high as possible in
your armpit and running your
@ Lumps fingers downwards looking

Repeat step 4 but

5 on your right breast
and using your left
hand.

@ Palﬁable lump

forany lumps. Repeat this in the armpit
process on your right un @ Swelling of
derarm using your left hand. thearm
@ Atenderswelling
under the arm

@ Lymphnode
changes




The Clinical Breast Examination

* Introduction

 Introduce yourself to the patient

» Wash your hands

« Explain to the patient what the examination involves

* Important to check the patients understanding of the examination

» Ask the patient to remove their clothing to expose their chest, from above the waist

* Provide a blanket for the patient to cover themselves when not required to expose the breasts



The Breast Examination

* Inspection

* Inspect the patient from the end of the bed

* Check for any obvious masses, scars, or asymmetry

« Ask the patient to place their hands by their sides, comparing both breasts
Check for any obvious scars or masses present

* Note the size and position of any observed

* Look for any skin changes or ulceration

Erythema, puckering, or peau d’orange (orange peel appearance due to oedema)
* Look for any nipple changes

Nipple discharge or inversion

« Ask the patient to place both hands behind their head and repeat this inspection
This will accentuate any asymmetry

* Inspect the axillae for any obvious masses

» Ask the patient to place both hands on their hips and repeat this inspection
This will accentuate any asymmetry



The Breast Examination

Palpation
Ask the patient to place both hands behind their head

Examine each quadrant of the breast in turn, including the axillary tail

Using a flat hand, press the breast against the underlying chest wall, rolling the underlying tissue
Start with the ‘normal’ side first, examining any painful areas last
If you palpate any lumps, note their position, size, shape, consistency, overlying skin changes, and mobility.

Examine their fixity to pectoralis muscles by asking the patient to push against your hand with their hand
outstretched

Examine both axillain turn

When examining the right axilla, hold the patients right arm with your right hand and examine the axilla with
your left hand

When examining the left axilla, hold the patients left arm with your left hand and examine the axilla with your
right hand

Palpate for any lymphadenopathy 5 sets of axillary lymph nodes are present: apical, anterior, central, posterior,
and medial To fully examine a breast, you should also remember to assess for potential metastasis: Palpate the
spine for tenderness Palpate the abdomen for hepatomegaly Percuss and auscultate the lungs for lung masses



Clinical Breast Exam
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Clinical Signs & Symptoms of Breast Cancer
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Skin Changes (Warning Signs)

Skin dimpling / puckering

S8 GwsPeau d’orange

Localized redness or thickening
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Breast dimpling
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Nipple Abnormalities
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Inflammatory Breast Cancer (Red Flags)

Symptoms of inflammatory Qu.w:g e (5 w8
breast cancer (IBC)

P
Symptoms of IBC progress e)j.\ 9 L;A)S

quickly and may include:

.JJ.J

.. P
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N (@5

Areas of discoloration
(red, pink or purple), a Warmth, burning,
bruise or rash spread over heaviness or enlargement

S s 40 gl a2e

one-third of your breast of one breast
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\ /
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Dimpling, pitting or

Pain, swelling, itchi y th g of your breast
firmness or tenderness skin that resembles
in one breast an orange peel
\ \
\ ’ 4\ -
Inverted or retracted Swollen lymph nodes
nipple (a nipple that near your collarbone
points inward) or under your arm

[] Cleveland Clinic



Axillary & Regional Findings
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Less Common but Important Symptoms
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Mortality Reduction by Age Group

Mortality reduction Relative Risk (RR) Age group
(uncertain) 15%-5 0.95-0.85 49-40
L 25%-20 0.80-0.75 B9-50
Limited evidence 0.90-0.80 0=
Overdiagnosis rate Study type
20%—10 RCT-based reviews
30%-15 Observational studies
Overdiagnosis False positives Mortality Strategy
) Tt 1] Annual age-based

i 1 Ll Risk-based (WISDOM)
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Radiation Dose Comparison (mSv)

Dose (mSw) Source
3~ Matural background (annual)
0.7-0.4~ Mammography (screening)
0.02~ Chest X-ray

10—8~ Abdominal CT



BREAST MAMOGRAPHY VS SONOGRAPHY
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Dense breast tissue

Dense breast tissue can look light gray or white on a mammogram. This can make abnormal findings on a mammogram hard to see.

Younger women tend to have dense breast tissue, so their mammograms can be harder to read than the mammograms of older women. After
menopause, breast density may decrease, making mammograms easier to read.

The mammograms below show a range of breast density. Some breasts are mostly fat (fatty breasts), some breasts are mostly breast tissue
(dense breasts) and others are somewhere in between.

Fatty breast Some breast density Dense breast Very dense breast
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Training health workers

Training health workers in clinical breast examination for early detection of breast cancer in low- and
middle-income countries

Most women living in low- and middle-income countries (LMICs) present with advanced-stage
breast cancer.

Limitations of poor serviceable health systems, restricted access to treatment facilities, and lack of
breast cancer screening programs all likely contribute to the late presentation of women with breast
cancer living in these countries.

Women are diagnosed with advanced disease and frequently do not complete their care due to a
number of factors, including financial reasons as health expenditure is largely out of pocket resulting
in financial toxicity; health system failures, such as missing services or health worker lack of
awareness on common signs and symptoms of cancer; and sociocultural barriers, such as stigma
and use of alternative therapies. Clinical breast examination (CBE) is an inexpensive early detection
techniqgue for breast cancer in women with palpable breast masses. Training health workers from
LMICs to conduct CBE has the potential to improve the quality of the technique and the ability of
health workers to detect breast cancers early.




screening mammography performed prior to fertility treatment

e Screening mammography in women 40-49 performed prior to initiation of assisted reproductive
technology (ART) for the treatment of infertility may identify asymptomatic breast malignancy.

» In accordance with The American College of Radiology (ACR) and the Society of Breast Imaging

(SBI) guidelines to screen women of this age group, women of this age group should undergo
screening mammography prior to ART.

» Greenwood HI, Price ER, Lee AY, Kelil T, Jones C, Le M, Jaswa EG. Outcomes of screening

mammography performed prior to fertility treatment in women ages 40-49. Clinical Imaging. 2021
Dec 1;80:359-63.



screening behavior

« Factors such as sociodemographic characteristics (e.g., age, educational qualifications, and income
status), beliefs, and attitudes can affect women’s screening behavior.

» Behavioral models and theories such as the Health Belief Model (HBM) highlight the crucial role of
beliefs and cognitions in inspiring people to engage in healthy or risky behaviors (e.g., following or
rejecting screening recommendations of physicians).

« According to the HBM, identifying patients’ negative beliefs and attitudes would help improve the
effectiveness of training and treatments offered by health care providers.

» Due to their poor health literacy, many women are unaware of the importance of cancer screening.
Health literacy refers to a person’s ability to receive, process, perceive, and understand health-
related information in order to make appropriate health decisions. It is also an important factor that
empowers women to take preventive measures to promote the health of themselves and their
children



screening behavior

* Research suggests that inadequate health literacy has negative consequences, particularly for
cancer control,

such as poor understanding of cancer risks, low perception of the importance of screening, and poor
participation in preventing adverse clinical outcomes.

Low health literacy is generally associated with poor knowledge of cancer screening, unwillingness to
undergo cancer examinations, limited access to treatment, improper use of medications, non-
adherence to physician recommendations, an increase in hospitalization rates, and a heavy financial
burden on the individual, family, and society.



screening behavior

« Given the low participation of women in regular breast cancer screening, it is suggested that health
care providers emphasize the need for screening at the specified intervals in their training
programs.

« Considering the high prevalence of breast cancer in Iran, relevant health authorities are
recommended to use reminder systems to remind Iranian women, especially those over 40 years of
age, of the best time for breast screening.

« Moreover, health care providers must seek to improve breast cancer knowledge, attitudes, and
perceptions of women who visit health centers, which are the first level of contact with the
healthcare system for the general population.
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Risk Assessment Models (Clinically Used

Tool

Gail Model / BCRAT

Tyrer-Cuzick (IBIS)

BERCAPRO

BCSC

BOADICEA/CanRisk

Al Mammogram Models

Longitudinal Deep Models

Type

Classical statistical

Multifactorial

Genetic model

Clinical + density

Comprehensive

Data-driven

Imaging + time

Best Use Case

Population-level S-year

risk

Lifetime risk including

family history

BRCA mutation carrier

probakbility

S5-year risk in screening

settings

Personalized, genetic +

clinical + PRS

Individualized imaging

risk

Short-term and temporal

risk

MNotes

Simple, widely available; limitations in

genetics and density

Better for familial risk, improwved with
density & FPRS

Useful for genetic counseling

Includes breast density

Increasingly the most complete clinical

tool

Promising early evidence: evolving
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What the Tyrer-Cuzick Model (IBIS)

 The Tyrer-Cuzick Model, also called the IBIS (International Breast Cancer Intervention Study)
risk model, is a multifactorial breast cancer risk prediction tool designed to estimate a woman’s
risk of developing invasive breast cancer over specified time frames (e.g., 10-year risk and lifetime
risk). It integrates:

« Detailed family history (including first-, second-, and third-degree relatives)

« Personal risk factors (age, body mass index, age at menarche, age at first birth, menopausal
status, hormone therapy, benign breast disease including LCIS/atypia)

« Genetic information (BRCA1/2 mutations when available)
* Breast density (in some versions)

* Polygenic risk scores (PRS) in more recent versions (version 8 and later)



What the Tyrer-Cuzick Model (IBIS)

e Strengths

* More comprehensive than simpler models: Includes extensive family history (beyond first-degree relatives),
personal reproductive/hormonal risk factors, and in updated versions, genetic markers.

¢ Clinical utility: Often used to identify women at moderate to high lifetime risk who may benefit from
additional screening modalities, early interventions, or genetic evaluation.

* Shows relatiyeg/ good calibration and discrimination in some general populations, especially when genetic
and polygenic data are included.

o A\ Limitations

* Detailed data requirement: Needs extensive personal and family history data, which can be challenging to
collect accurately.

* Risk overestimation in specific subgroups: Evidence suggests the model may overestimate risk in women
with lobular carcinoma in situ (LCIS% or atypical hyperplasia, where it may be poorly calibrated.

» Ethnic differences: Calibration may vary across racial/ethnic groups; for example, it tends to overpredict risk
in Hispanic women without genetic adjustments.

* Environmental/lifestyle exposures: Traditional model does not include external exposure risks (e.g., diet,
physical activity).



What the Tyrer-Cuzick Model (IBIS)

* Clinical Application & Interpretation
. Use Cases

* Risk stratification for screening: Helps determine whether

supplemental screening (like MRI) is warranted based on estimated
high risk.

* Genetic counseling referral: Often used to decide when to consider
genetic testing for BRCA1/2 and other familial risk genes.

* Preventive decisions: Assists in considering chemoprevention (e.g.,
tamoxifen) or heightened surveillance strategies.



What the Tyrer-Cuzick Model (IBIS)

# Summary

Aspect

Scope

Data inputs

Strengths

Limitations

Clinical use

Accessibility

Tyrer-Cuzick (IBIS) Model

Predicts 10-year and lifetime breast cancer risk

Family history (including extended relatives), personal risk factors, benign diseases,

hormone factors, genetics, PRS

Comprehensive family history integration; adaptable with genetic data

Risk overestimation in certain high-risk lesions (e.q. LCIS); needs detailed data; ethnic

calibration issues

Screening stratification, genetic testing decisions, preventive strategy guidance

Online tools (e.g. IBIS calcu ), s) available for clinicians
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Breast Cancer Risk Evaluator
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