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Among the emerging economies Brazil, Russia, India, China and South Africa (together known as the
BRICS countries) share collectively approximately 40 per cent of the global population and contribute
to 25 per cent of the world gross domestic products. All these countries are facing the formidable
challenge of rising incidence of breast cancer and significant number of premature deaths from the
disease. A multidimensional approach involving prevention, early detection and improved treatment is
required to counteract the growing burden of breast cancer. A growing trend in the prevalence of major
preventable risk factors of breast cancer such as obesity, western dietary habits, lack of physical activity,
consumption of alcohol and smoking is contributing significantly to the rising burden of the disease in
BRICS nations. Specific interventions are needed at the individual and population levels to mitigate these
risk factors, preferably within the broader framework of non-communicable disease control programme.
Population-based quality assured mammography-based screening of the 50-69 yr old women can reduce
breast cancer mortality at least by 20 per cent. However, none of the BRICS countries have been able
to implement population-based organized screening programme. Large scale opportunistic screening
with mammography targeting predominantly the younger women is causing harms to the women and
wasting precious healthcare resources. There are recent national recommendations to screen women with
mammography in Brazil and Russia and with clinical breast examination in China (along with ultrasound)
and India. Given the challenges of implementing systematic screening of the population, the BRICS countries
should prioritize the early diagnosis approach and invest in educating the women about the breast cancer
symptoms, training the frontline health providers to clinically detect breast cancers and appropriately refer
for diagnostic confirmation, and creating improved access to good quality diagnostic and treatment facilities
for breast cancer. The early diagnosis approach has been proved to achieve downstaging and improve
survival at a fraction of the resources needed for population screening. The countries also need to focus on
improving the services and capacity for multidisciplinary treatment of breast cancer, histopathology and
immunohistochemistry, safe administration of chemotherapy and palliative care.
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Introduction

A study of global economic trends over the next
half-century has predicted that Brazil, Russia, India,
China and South Africa (grouped as BRICS countries)
would play an increasingly important role in the
global economy, contributing collectively to nearly 25
per cent of the world Gross Domestic Product (GDP)'.
The combined GDP of BRICS countries tripled from
7.9 per cent of global GDP in 1990 to 22.3 per cent in
20152 These five countries undergoing rapid economic
transition are highly populous and share more than 40
per cent of the world population. The mammoth-sized
population of these countries can heavily influence
the disease and healthcare burden across the globe.
In spite of the rapid economic growth, huge inequity
in the reach and quality of healthcare delivery has
been reported within each country. Progress towards
achieving universal health coverage has been hindered
by their insufficient public spending in health, resulting
in limited access to quality healthcare by the ordinary
citizens®. The growing burden of non-communicable
diseases (NCDs) and consequential loss of high number
of years of life and disability-adjusted life years will
derail the recent initiatives for health system reforms
in these countries®. Breast cancer being the most
commonly diagnosed cancer among women globally
as well as in the BRICS countries needs to be addressed
on a priority basis keeping in mind the changing risk
factors and the unique health system challenges of
these five major emerging economies. Tackling the
formidable challenge of rising breast cancer burden
requires a multidimensional approach encompassing
prevention, early detection and improved care of
the patients affected by the disease. The purpose of
this review article focusing on the BRICS countries
is to highlight the modifiable risk factors for breast
cancer that can be prevented through individual- and
population-level interventions. Such interventions
complemented by the adoption of resource-appropriate

and pragmatic early detection strategies can reduce the
morbidity and mortality from the disease.

Burden of breast cancer in BRICS countries

Breast cancer is the leading cancer among women
and the number one cause of cancer deaths worldwide.
According to the estimates by the Global Burden of
Diseases Study, 2.38 million women were detected to
have breast cancer and 0.52 million women died of
the cancer across the globe in 2015°. The International
Agency for Research on Cancer (IARC) estimated
that the BRICS countries contributed collectively to
33.6 per cent of global new cases of breast cancer and
36.9 per cent of global deaths from the disease in 2018°.
The incidence in the BRICS countries (ranging from
24.7/100,000 in India to 62.9/100,000 in Brazil) is still
significantly lower than the reported incidence from
the developed countries (Table I). Like several other
developing countries, the BRICS countries are also
observing a rising trend in breast cancer incidence due to
population growth, ageing population and changing risk
factors. The increase is not limited to the urban women or
women belonging to the higher socio-economic status.
For example, the population-based cancer registries in
India reported almost similar annual percentage increase
in age-adjusted incidence rates of breast cancer in 2012-
14 in rural areas (Barshi - 1.87%), non-metropolitan
cities (Bhopal - 2.00%) and metropolitan cities (Mumbai
- 1.42% and Delhi - 1.44%)’.

Survival of breast cancer has significantly increased
in the “Western” world over the past few decades due
to improved health-seeking behaviour of the women,
better access to diagnostic facilities, well-organized
population-based screening and stage-appropriate
treatment for cancers. In Australia, the five-year relative
survival from breast cancer improved from 74 per cent
in 1985-1989 to 91 per cent in 2011-20158%. Other than
China, the BRICS countries have not been able to
achieve such a significant improvement in the survival

Table I. Estimated breast cancer burden in the BRICS (Brazil, Russia, India, China, South Africa) countries in 2018
BRICS country Number of new breast cancer ~ Breast cancer incidence Number of breast Breast cancer mortality
cases detected in 2018 rate (/100,000) cancer deaths in 2018 rate (/100,000)
Brazil 85,620 62.9 18,442 13.0
Russian Federation 71,426 53.6 23,181 15.1
India 162,468 24.7 87,090 13.4
China 367,900 36.1 97,972 8.8
South Africa 14,097 49.0 4,690 16.3
Source: Ref. 6
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Fig. 1. Age-standardized five-year net survival (%) of adults (15-
99 yr) diagnosed with breast cancer in 2000-2004 and 2010-2014.
Source: Ref. 9.

rates (Fig. 1). None of the BRICS countries were among
the top 25 countries with the highest age-standardized
five-year net breast cancer survival estimated in
women diagnosed during 2010-2014°. The most critical
reason for this disparity is the late stage at diagnosis.
While in the developed countries 60-80 per cent of
the breast cancers are detected at Stage I or Stage I,
60-70 per cent of the patients in the BRICS countries
present at more advanced stages (Stage III or
Stage IV)'*!". A wide variation in breast cancer survival
between regions has been reported from India, China
and Russia highlighting the inequity in accessing the
diagnostic and treatment services within these vast
countries.

The BRICS countries face a considerable economic
consequence of high breast cancer-related premature
mortality, with $2 billion productivity loss reported in
2012 alone'.

Risk factors of breast cancer and preventive
interventions

The risk factors for breast cancer are classified
as modifiable and non-modifiable. Certain preventive
measures at individual and population levels can be
planned to mitigate at least some of the modifiable risk
factors.

Age is the most important non-modifiable risk
factor. Female life expectancy in BRICS countries
increased steadily over the past decade to exceed
70 yr and became at par with the global level in 20142
The population ageing has naturally resulted in a spurt
in post-menopausal breast cancers. Higher proportion
of breast cancers is detected at younger age in these
countries due to a proportionately large number of
young women in the population, and this fact is often
erroneously used as a justification to initiate screening at
a younger age'®. There is no evidence that the incidence

of breast cancer in younger women is higher in the
BRICS countries compared to the Western countries,
as is obvious in the comparison of the age-specific
incidence between the different countries (Fig. 2)'.

Breast cancer risk increases significantly with the
family history, another non-modifiable risk factor.
Women with a history of breast cancer in one first-
degree relative have nearly two times higher risk of
breast cancer compared to those without any family
history. The risk increases by three to four times
when two or more first-degree relatives are affected".
Mutations of breast cancer susceptibility genes 1 and
2 (BRCAI and BRCA?2) are reported in approximately
5-10 per cent of all breast cancer patients. Women with
a BRCAI mutation have nearly six times higher risk
of breast cancer compared to the women without such
mutation's, The estimated risk is about three times for
BRCA2 mutation. BRCA1/BRCA2 mutations are also
associated with increased risk of ovarian, fallopian tube
and primary peritoneal cancers'’. Those women with
significantly high family history or personal history of
breast and the above-mentioned cancers should have
genetic counselling by appropriately trained counsellor
and be tested for potentially harmful (not all mutations
are clinically significant) BRCAI/BRCA2 mutations,
only if indicated. The management of women with
such mutations requires multidisciplinary approach by
a specialized team.
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Fig. 2. Age-specific incidence rates of breast cancer in the BRICS

countries in comparison with USA and Denmark. Online analysis
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Women at high risk of breast cancer (assessed by
different risk prediction models) may be considered for
risk-reducing medications; however, such medications
should not be initiated before 35 yr of age. Several
randomized controlled trials (RCTs) evaluated the
preventive effect of selective oestrogen receptor
modulators (tamoxifen and raloxifene) and aromatase
inhibitors (anastrozole and exemestane) used for five
years. A meta-analysis of these RCTs observed that
7-9 fewer breast cancers were detected per 1000 users
of tamoxifen or raloxifene and 16 less breast cancers
detectedper 1000 users ofaromatase inhibitor, compared
to the controls'!"”. The reduction was observed only
for the oestrogen receptor-positive (which have better
prognosis) breast cancers without any impact on breast
cancer-specific mortality. The drugs have significant
side effects (increased thromboembolic events with
tamoxifen and raloxifene, increased endometrial
cancer with tamoxifen, musculoskeletal and vasomotor
symptoms with raloxifene and aromatase inhibitors).
The NICE (National Institute for Health and Care
Excellence) Guidelines of the UK (published in 2013
and last updated in 2019) recommend tamoxifen for
five years in pre-menopausal women at high risk of
breast cancer unless they are at an increased risk for
thromboembolism or endometrial cancer®. The same
guidelines advise anastrozole for post-menopausal
women for five years, the only contraindication being
significant osteoporosis. Prescription of such preventive
medications requires proper risk estimation using one
of the validated tools, appropriate counselling of the
women to ensure high adherence to the medicines over
a prolonged period, and regular health check-ups.

Breast cancer is strongly associated with several
lifestyle factors, some of which are modifiable. Being
a resident of urban areas or areas with high socio-
economic development itself is associated with a high
incidence of breast cancer. A meta-analysis of several
studies demonstrated a significantly increased risk of
17 and 25 per cent associated with higher income and
higher composite socio-economic status (measured by
education, income and poverty), respectively?!. Certain
non-modifiable reproductive health factors related to
economic affluence like earlier age at menarche and
delayed menopause are reported in women from the
BRICS nations®>?. Each one-year delay in menarche
is associated with a reduction of breast cancer risk by
approximately 5.0 per cent*®. Women achieving natural
menopause at 55 yr have nearly twice the risk of breast
cancer compared to women achieving menopause by
45 yr of age®.

Nulliparous women have up to two-fold increased
risk of breast cancer compared to parous women.
Each birth is associated with an average of seven
per cent long-term reduction in the relative risk of
breast cancer?. With better education, improved
access to contraception and enhanced women'’s right to
self-determination, the first childbirth is being delayed
in the BRICS countries. Women are having less
number of children, and the overall breastfeeding
duration is becoming short. The Nurses’ Health Study
has reported that delaying the first childbirth by each
year is associated with a significant three per cent
increase in the risk of oestrogen receptor-positive
breast cancers’’. Breastfeeding has a small yet
significant protective effect against breast cancer
with a dose-response relationship®. The promotion of
breastfeeding through better population awareness and
creating a faciliatory environment for breastfeeding at
workplaces is an important risk mitigation measure.

The most important modifiable risk factors for
breast cancer are obesity and lack of physical exercise.
Obesity has reached an epidemic proportion in Brazil,
Russia and South Africa (much higher than the global
average) and is showing a rising trend in China and
India as a consequence of the adoption of western
dietary patterns and less physical activities (Table IT)%.
Obesity increases the risk of post-menopausal (but
not pre-menopausal) breast cancer. Waist-to-hip ratio
of >20.95 compared to ratio <0.84 was found strongly
associated with the risk of breast cancer in both rural
and urban populations®®. The World Cancer Research
Fund has estimated that the risk of post-menopausal
breast cancer increases by six per cent per 5 kg of
adult weight gain®’. The lack of physical activity
was the most important preventable risk factor for
breast cancer deaths in Brazil in 2015, contributing to
12 per cent of the breast cancer deaths in the country;
other risk factors (alcohol, overweight and high-calorie
diet) combined accounted for 6.5 per cent of all breast
cancer deaths®?. Physically active individuals have
14 per cent reduced risk of breast cancer along with
significantly reduced risk of colon cancer, diabetes and
ischaemic heart disease®.

IARC identified sufficient evidence favouring
a linear dose-response relationship between the
consumption of alcohol and the risk of breast cancer
irrespective of the type of alcohol consumed*. The
Million Women’s Study reported that the risk of
breast cancer increased by a significant 12 per cent
for every 10 g/day increase in alcohol consumption®.
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Table II. Prevalence of different risk factors for non-communicable diseases and breast cancer in the female populations of the BRICS
countries in 2016
Risk factor World average Brazil Russia India China South Africa

(o) (%) (o) (%) (%) (%)
Obesity (BMI >30 kg/m?) prevalence 13* 26 31 5 7 39
in adult females (18+ yr) (%)
Prevalence of physical inactivity in 28" 53 19 43 12 48
adult females (18+ yr) (%)
Total consumption of pure alcohol 6.4% 2 6 2 3 3
per female aged 15+ yr in the year (1)
Prevalence of current tobacco 6 10 20 2 2 8
smoking in adult females (15+ yr) (%)
“For both males and females. BMI, body mass index. Source: Ref. 29

Tobacco smoking, especially smoking at an early age
and several decades of smoking are associated with a
high breast cancer risk?. High and rising prevalence of
alcohol consumption and smoking have been reported
in the BRICS countries (Table II).

All the BRICS countries have adopted certain
strategies to counter the growing threats from the NCDs
risk factors in their national NCD action plans, though
the implementation of such strategies is sub-optimal. As
signatories to the WHO’s Framework Convention on
Tobacco Control*, the BRICS countries should enforce
better basic ingredients of the framework convention -
advertising bans, smoke-free spaces, graphic warnings
on the packages and increased taxation on tobacco
products. Alcohol consumption can be reduced by
increasing the excise taxes on the products, introducing
legally binding regulations on alcohol advertising,
alcohol sponsorship or sales promotion, and enforcing
legally required health warning labels on alcohol
advertisement and containers. The government should
initiate focused campaigns on television and other
media on the ill effects of tobacco and alcohol use
and the benefits of quitting by the existing users. An
age-restriction policy to regulate cigarette or alcohol
purchase by children needs to be enforced.

Community-based  awareness  programmes,
including media campaigns, are necessary to educate
the population about the ill effects of consuming
the sugary drinks and fast foods and the benefits of
regular exercise to keep the bodyweight under control.
The schools must provide nutritional guidance to the
students and their parents because the food preferences
and eating behaviour established in childhood are
difficult to modify later. The government can regulate
the size of a single serving of sugary drinks and junk
foods, limit access (e.g. not allowing vending machines

in and around schools) and raise taxes on them. There
is evidence that the consumption of sugary drink can
be reduced by 10-12 per cent by raising the tax by
10 per cent on them®’. The schools should promote
games and sports and create adequate provisions for
such activities. Better urban planning and creating
facilities for exercise, jogging and cycling are highly
effective in promoting physical activities. The civil
society organizations have a very crucial role to play in
creating the public awareness. The frontline healthcare
providers including the primary care physicians should
be educated to disseminate the health promotional
messages and appropriate educational materials
(e.g. posters and flipcharts) should be made available
to them.

The current users of combined oral contraceptive
pills (OCP) have slightly higher risk compared to the
non-users (7% increased risk for every five years of
use)®. The risk depends on the duration of use and
attenuates after the stoppage of OCP. The risk of breast
cancer among the current users of hormone replacement
therapy (HRT) in post-menopausal women was
reported to be 33 per cent higher in the current users
compared to the non-users*. However, no increased
risk of breast cancer has been found among oestrogen-
only HRT users*. The clinicians should assess the
woman’s breast cancer risk prior to prescribing OCP
and HRT and appropriately counsel them.

Breast density detected on mammography is a
non-modifiable risk factor largely determined by age
(high in younger women) and genetic predisposition.
Compared to the women with average breast density,
the women with moderately and maximum dense
breasts have 1.53 times and 2.34 times increased risk
of breast cancer, respectively, even after adjusting for
age, BMI, parity and use of HRT*!. Asian women have
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higher breast density compared to their age-matched
counterparts from other races*’. This has a practical
implication in breast cancer early detection as the high
breast density can obscure a small lesion or micro-
calcification on mammography and thus make the test
less sensitive.

Screening for breast cancer

Screening for breast cancer involves a systematic
examination of asymptomatic women with average risk
to detect breast cancers at in situ or early invasive stages
when treatment can achieve cure of the disease, and
more conservative treatment can improve the quality
of life. Screening is a large-scale population-level
intervention, highly complex, resource-intensive and
ultimately aims to reduce mortality in the entire target
population. The best evidence on the effectiveness of
different screening tests and strategies should ideally
be gathered from the RCTs that demonstrate significant
mortality reduction in the screened population. Till
date, only the trials evaluating mammography to
screen women between 50 and 69 yr of age have
conclusively demonstrated a reduction in mortality.
The relative risks of breast cancer deaths among the
mammography screened women compared to controls
observed by different meta-analyses of the breast
cancer randomized trials are listed in Table II1*-*%. An
expert group convened by IARC in 2015 reviewed the
evidence from the RCTs as well as the well-designed
large cohort studies and concluded that mammography
screening reduced the risk of death by 23 per cent
among the women invited to screening and by 40 per
cent among women actually undergoing the test®.
Some reduction in the risk of dying from breast cancer
was observed from mammography screening among
45-50 and 70-74 yr old women as well. Screening
women below 45 yr of age with mammography causes
more harms than benefits®.

A well-recognized harm of mammography
screening is over-diagnosis, which is defined as the
detection of a less aggressive early cancer that would
not have been clinically evident in the woman’s
lifetime and was detected only because of screening.
Over-diagnosis obviously leads to unnecessary
treatment and resultant harms. Over-diagnosis is
usually estimated by comparing the number of
cancers detected in the screened arm compared to
the unscreened arm of a clinical trial after adjusting
for the contemporaneous rising trend in breast cancer
incidence and the lead time (early detection of the

Table III. Relative risk of breast cancer deaths in women
screened with mammography compared to the unscreened
women or women screened with alternative screening
tests (e.g. clinical breast examination) in the meta-analyses
of randomized clinical trials evaluating the efficacy of
mammography screening
Meta-analysis Age at RR of breast 95% CI
reference (yr) entry (yr)  cancer deaths
IARC (2002)* 40-49 0.81 0.65-1.01
(excludedtrials  50.69 0.75 0.67-0.85
with CBE
screening)
Nelson et al* 39-49 0.85 0.75-0.96
50-59 0.86 0.75-0.99
60-69 0.68 0.54-0.87
70-74 1.12 0.73-1.72
Tonelli et al® 40-49 0.85 0.75-0.96
50-69 0.79 0.68-0.90
70-74 0.68 0.45-1.01
Magnus et al* 39-49 0.83 0.72-0.97
Gotzsche and 39-49 0.84 0.73-0.96
Jorgensen®’ >50 0.77 0.69-0.86
Marmot et al* 40-74 0.80 0.73-0.89
CBE, clinical breast examination; CI, confidence interval,
RR, relative risk; IARC, International Agency for Research
on Cancer

prevalent cancers through screening will cause an early
increase in the cancer detection rate, which will come
down below the detection rate in the unscreened arm
if the screened cohort is followed up over adequate
number of years). Although the estimates vary widely
across the trials, it is now accepted that the rate of
over-diagnosis in a quality assured mammography
programme is between 10 and 20 per cent>*>2. Based
on the benefits demonstrated by the RCTs, most of the
developed countries have introduced mammography
screening every 2-3 yr at least for the women in the age
group of 50-69 yr. Considering the complexities and
high resource demand of mammography screening,
the WHO recommended that such programmes should
be implemented through an organized population-
based approach only in the high resourced countries
or in limited resourced countries with relatively strong
health systems®. To be considered as an organized
population-based programme, mammography screening
at a national or sub-national level must fulfil the
following criteria™:
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(/) There should be a documented policy to provide
quality-assured screening, diagnostic and treatment
services to all eligible women with equity. The policy
should also specify the structure of management,
organization of services and maintaining coordination
between all stakeholders.

(if) A written protocol specifying the target population,
methods of identifying and inviting the eligible
women, screening and further evaluation protocol,
referral mechanism etc. should be followed by
all levels of service providers and programme
managers.

(iii) Adequate workforce, infrastructure and financial
resources should exist to sustain mammography
screening of the entire target population every 2-3
yr and further investigate the women tested positive
(at least 5% of total screened).

(iv) Sufficient resources should be available to procure
and install mammography machines, engage
a sufficient number of trained radiographers,
radiologists and physicists, maintain regular
supply of consumables and have appropriate
maintenance and servicing facilities. Countries
with reasonably effective mammography-based
screening programmes have 15-30 mammography
machines per one million inhabitants®.

(v) The presence of an information system linking the
population registers to the screening database will
allow identification of the eligible women and invite
them to ensure high screening coverage (at least
70%).

(vi) The programme should have a robust system of
quality assurance based on regular collection
of performance data through an effective health
information system. The performance should be

evaluated using a set of validated indicators and
standards and appropriate actions should be taken
if any deficiencies are detected. A good proportion
(~30%) of the total screening programme budget
should be allocated to the implementation of quality
assurance.

Unfortunately, none of the BRICS countries have
been able to implement well-organized breast cancer
screening programmes, though a large number of
mammograms are performed in the opportunistic
setting without any quality assurance with a relatively
low coverage. Moreover, the guidelines on breast
cancer screening vary widely among BRICS countries
(Table IV)**°!. In Brazil, the National Cancer Institute
Guidelines on breast cancer screening recommend
mammography every two years for 50-69 yr old
women. Although women aged 40-49 yr are not
the focus of the programme, according to Brazilian
Federal legislation mammography screening should
be guaranteed annually to all women from 40 yr of
age onwards through the Brazilian Public Health
System>*"’. The Brazilian National Health Survey in
2013 reported that 60 per cent of the women between
50 and 69 yr had a mammogram in the past two years
with a high coverage in the more affluent South and
Southeast regions®>. However, analysis of the data
from the national breast cancer screening registry
showed that half of the screening mammograms were
performed outside the recommended age of 50-69 yr%.

Mammography-based breast cancer screening is
recommended in South Africa starting at the age of 40
yr. A population-based survey in South Africa in 2012
reported less than 20 per cent women above the age of
39 yr ever having mammography with a huge inequity

Table IV. National recommendations for breast cancer early detection in BRICS countries

BRICS country

Breast cancer early detection/screening recommendation (National Cancer Control Plan)

Brazil***’

Russian Federation®®

annual mammo gram.

Brazilian NCI guidelines propose mammography every two years for women aged 50-69 yr and
mammography for high risk women starting at the age of 35 yr.
Federal Law guarantees mammography screening annually to all women from 40 yr of age onwards.

Mammography every two years for women aged 40-75 yr.

Mammography is not recommended in the national breast cancer screening guidelines.

Mammography is not recommended in the national breast cancer screening guidelines.

India®

Women aged 30 yr and above are screened with CBE.
China®

Women aged 35-64 yr are screened with CBE.
South Africa®! Mammography every year for women aged 40-54 yr.

Mammography every two years for women aged 55 yr and older; or if they choose, continue with an

CBE, clinical breast examination; NCI, National Cancer Institute
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based on wealth, place of residence, education and
racial characteristics®’. The Ministry of Health in
Russia issued an order in 2012 to initiate nation-wide
opportunistic breast cancer screening in the country®.
There were several changes to the order, and the latest
guidelines issued in 2019 recommend mammography
every two years at the age of 40-75 yr. However, the
quality control of this programme is not implemented,
and the regional uptake is not clear’®*. Mammography
is not recommended in the national breast cancer
screening guidelines in India and China, though a
lot of opportunistic tests are performed in both these
countries. The overall opportunistic mammograms
screening rate was 21.7 per cent in 2010 in China®.

Clinical breast examination (CBE) has been
evaluated as an alternative to mammography. CBE
involves a systematic visual examination followed by
palpation of the breast and the axilla. CBE is simple,
requires no special equipment or consumables, can be
performed at primary care settings and non-clinician
providers can be trained to perform the test. The
sensitivity of CBE (approximately 50%) is much lower
compared to mammography (above 80% in women
aged 50-69 yr). The positive predictive value of the test
in a screening setting is quite low (1%) implying that a
large number of screen-positive women would require
unnecessary diagnostic investigations. Two large
randomized studies to compare CBE with no screening
have been conducted in India and neither could
demonstrate mortality reduction after three rounds of
CBE®“" | TARC initiated a cluster-randomized trial
in southern India in 2006, in which healthy women
aged 30-69 yr (n=115,652) were randomly allocated
either to be screened with CBE every three years or to
receive education about the early symptoms of breast
cancer but no screening®’. The trial demonstrated that
significantly lower proportion of breast cancer cases
were detected in the advanced stages, which improved
the survival of the women. However, the RCT failed
to show any significant reduction of breast cancer-
specific mortality in the trial arm.

Eventhough the evidence favouring CBE screening
from RCTs is limited, an economic modelling has
demonstrated that yearly CBE among 40-60 yr old
women can be comparable to mammography screening
in reducing mortality but at a substantially lower
cost in the emerging economies like the BRICS®,
China and India decided to incorporate the test in the
national breast cancer screening programmes. The
Chinese Ministry of Health launched the Chinese

National Breast Cancer Screening Programme in
2008 covering 29 provinces and screened more than
1.22 million Chinese women aged between 35 and
64 yr in urban (n=398,184) and rural (n=828,530)
China. The CBE-positive women in the urban areas
underwent mammography with or without ultrasound,
while those in the rural areas underwent ultrasound
(mammography, if necessary only) for diagnosis
confirmation®*®,

India has a comprehensive NCD control
programme and the guidelines recommend breast
cancer screening of women aged 30 yr and above with
CBE to be performed by the nurses and midwives
at the primary health centers®. The recommended
interval of five years is long for breast cancer
screening. The programme is purely opportunistic
and is being implemented only in a few districts
covering an insignificant proportion of the vast target
population. The Government of the southern state
of Tamil Nadu implemented its own NCD control
programme through a World Bank-supported project
(Tamil Nadu Health Systems Project) launched in
2005 as a pilot”. The community health workers and
the female members of the rural self-help groups are
trained to create awareness in the community and
mobilize women to undergo screening. Dedicated
NCD nurses have been trained to perform CBE and
other screening tests. The screening is offered in 1753
primary health centres, 267 government hospitals
and 100 municipal dispensaries in the State’. During
2012-2018, nearly 23 million women were screened,
and the CBE positivity was one per cent.

Conventional hand-held breast ultrasound (HHUS)
has been evaluated as a screening tool, either alone or
as an adjunct to mammography. It was hypothesized
that ultrasound would work better or at least as good
as mammography in Asian women with dense breasts.
The Japan Strategic Anti-cancer Randomized Trial
(J-START) was initiated in 2007 and randomized
72,998 women aged 40-49 yr to undergo screening
either with mammography along with ultrasound (study
group) or mammography alone (control group)”?. An
interim analysis in 2016 revealed that sensitivity was
significantly higher in the study group (91.1 vs. 77.0%),
but specificity was significantly lower (87.7 vs. 91.4%).
The detection rate of breast cancer in the study group was
higher than the control group (0.50 vs. 0.34%) with more
cancers being detected at Stage 0 or Stage 1 in the study
arm compared to the control (52.0%). The study was not
able to demonstrate any difference between the two trial
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arms to reduce breast cancer mortality, and the harm-
benefit balance was unclear given the large number of
women having a false-positive diagnosis on ultrasound
and requiring further interventions. A meta-analysis
has demonstrated that in women with dense breasts
ultrasound detects additional four breast cancer cases
per 1000 mammography-negative women but nearly
doubles the referral rate to further assessment’. Breast
ultrasound is being extensively used to screen women in
the national programme in China (along with CBE)™.

HHUS is very much operator-dependent,
necessitates the presence of a radiologist and requires
a considerable amount of time to assess both breasts.
By contrast, high-frequency automated breast three-
dimensional ultrasound (ABUS) is less operator
dependent, requires less time, can be performed by
trained nurses or technicians and the results are more
reproducible. Studies have shown that in asymptomatic
women with normal mammography but dense breasts
ABUS is capable of detecting approximately two
breast cancers per 1000 women tested”. A multicentric
hospital-based cross-sectional study carried out in China
in 2016 compared HHUS, ABUS and mammography
in 1974 CBE-positive women aged 30-69 years’. The
results suggest that ABUS has the comparable clinical
performance to HHUS for breast cancer detection,
and both traditional ultrasound and ABUS have better
performance than mammography, especially among
women with high-density breasts. Except China, none
of the BRICS countries use ultrasound extensively to
screen women for breast cancer. A multicentric study to
compare ABUS, HHUS and mammography techniques
for breast cancer screening targeting 63,000 Chinese
women was launched in China in 20187, Advising
women to systematically examine their own breast
every month as a routine (breast self-examination) is not
effective in improving breast cancer survival or reducing
mortality and is not recommended as a screening test®.

Early diagnosis of breast cancer

Early diagnosis is a strategy to detect breast cancer
early and is an alternative to systematic screening.
Implementation of early diagnosis requires altering the
health-seeking behaviour of the women by educating
the community about the early symptoms of breast
cancer and the necessity of its early detection. In
addition, training the frontline healthcare providers to
recognize the breast cancer symptoms and signs and
promptly refer the women with suspected disease,
reducing the barriers for the referred women to
access good quality diagnostic facilities and ensuring

treatment of the women with cancer without delay
are the important components of the early diagnosis
approach. While screening is quite complex and
resource-intensive as it focuses on the entire apparently
normal population at risk, early diagnosis approach
is directed to much less number of women with
symptoms only and is logistically much simpler and
affordable for all settings”’. Although early diagnosis
may not be as efficient as systematic screening to
detect the breast cancers at early stage, yet there is
adequate evidence that breast cancer survival as well
as quality of life of the patients can be significantly
improved through such a simple strategy. The health
staffs in 18 district hospitals and 154 rural clinics were
trained to detect breast cancers early as part of the Early
Cancer Surveillance Programme in Sarawak Province
in Malaysia starting in 19947%. Simultaneously, the
community was sensitized through pamphlets, posters
and counselling by health workers. Within four years,
the proportion of breast cancers detected in Stage
IIT and Stage IV was significantly reduced from 60
to 35 per cent. A cohort study initiated in 2013 sent
awareness materials on breast cancer annually to
22,500 women aged 30-69 yr who were beneficiaries
of an occupational health scheme in Mumbai, India.
The women with symptoms were provided prompt
diagnostic services and treatment through a specialized
breast clinic”. Within three years, the proportion
of early-stage breast cancer increased from 74 to 81
per cent, the proportion of patients eligible for breast-
conserving surgery increased from 39 to 51 per cent
and the proportion of patients requiring adjuvant
chemotherapy decreased from 84 to 56 per cent”.

The BRICS countries may consider revising
their breast screening policies; in the best scenario,
they should move for an organized, population-
based, mammograph-based screening, as this is the
recommendation by the WHO3 considering the
best cost-benefit. If this is not feasible, they need
to prioritize the early diagnosis of breast cancer.
This requires a concerted and innovative approach
to ensure that women are aware of the common
symptoms of breast cancer and appreciate the need
to consult a health provider if any such symptoms
exist. The primary healthcare providers (nurses,
general practitioners and primary care physicians)
should be trained to perform a good quality clinical
examination of the symptomatic women. A systematic
CBE by an appropriately trained provider has high
negative predictive value and can efficiently rule out
the presence of disease. The women suspected to have
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abnormalities on clinical examination should have
access to diagnostic imaging (mammography and/
or ultrasound) followed by diagnosis confirmation
with either core needle biopsy (CNB) or fine-needle
aspiration cytology (FNAC). CNB has advantages over
FNAC in providing tissue for immunohistochemistry
and diagnosing more efficiently the atypical ductal
hyperplasia and in situ carcinomas®. However, FNAC
is rapid, logistically simpler and more acceptable to
the patients with sensitivity and specificity marginally
lower than those of CNB, especially in the women
with palpable lumps®. Setting up breast ultrasound and
guided FNAC facilities at secondary level of care can
significantly improve early diagnosis of breast cancers
in the BRICS countries.

Conclusions

The progressive privatization of healthcare
resulting in higher inequity, fragmented public health
services and high out of pocket expenditures is a
common feature of the BRICS countires. In spite of
major progresses in health reforms, many of the key
health indicators show sub-optimal performance in
these countries®'. The formidable challenge posed by
the NCDs is still somewhat underappreciated in the
BRICS countries, and they need to be more responsive
to the WHO Global Action Plan to prevent and control
NCDs, including a 25 per cent relative reduction in
premature mortality from NCDs®. Achieving the
voluntary targets for NCD control (reducing smoking
and alcohol consumption, reduced prevalence of
obesity and physical inactivity, efc.) will have a
significant effect on breast cancer burden. Recognizing
the fact that the implementation of quality assured
population-based screening and achieving a target
of 70 per cent coverage (the coverage recommended
by the WHO to achieve any significant impact of
screening) would be a herculean task for each of
these populous countries, the BRICS countries
should consider reviewing their approach and policies
towards breast cancer screening. It is important
to monitor the existing screening activities in the
countries where there is a national recommendation
(mammography-based screening in Brazil and Russia,
and CBE-based screening in China and India). A
proper evaluation of the programmes will not only
allow improvement of quality of services but also will
generate valuable evidence on the effectiveness of
screening in the countries ‘in transition’. Breast cancer
is curable at an early stage. Better surgical care with a

multidisciplinary approach, availability of good quality
anaesthesia facilities, improving the histopathology
and basic immunohistochemistry capacities, ensuring
the availability of tamoxifen for the estrogen receptor
positive tumours and cytotoxic chemotherapy for
more biologically aggressive cancers will have a huge
impact on breast cancer survival®’. The policymakers
need to be more committed and invest rationally to
save the lives of the thousands of women succumbing
to a curable cancer at present.
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