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B Abstract: Breast cancer is the most common cause of cancer-related death among women worldwide, with case fatality
rates highest in low-resource countries. Despite significant scientific advances in its management, most of the world faces resource
constraints that limit the capacity to improve early detection, diagnosis, and treatment of the disease. The Breast Health Global
Initiative (BHGI) strives to develop evidence-based, economically feasible, and culturally appropriate guidelines that can be used
in nations with limited health care resources to improve breast cancer outcomes. Using an evidence-based consensus panel pro-
cess, four BHGI expert panels addressed the areas of early detection and access to care, diagnosis and pathology, treatment
and resource allocation, and health care systems and public policy as they relate to breast health care in limited-resource settings.
To update and expand on the BHGI Guidelines published in 2003, the 2005 BHGI panels outlined a stepwise, systematic approach
to health care improvement using a tiered system of resource allotment into four levels—basic, limited, enhanced, and maximal—
based on the contribution of each resource toward improving clinical outcomes. Early breast cancer detection improves outcome
in a cost-effective fashion assuming treatment is available, but requires public education to foster active patient participation in
diagnosis and treatment. Clinical breast examination combined with diagnostic breast imaging (ultrasound + diagnostic mam-
mography) can facilitate cost-effective tissue sampling techniques for cytologic or histologic diagnosis. Breast-conserving treat-
ment with partial mastectomy and radiation therapy requires more health care resources and infrastructure than mastectomy, but
can be provided in a thoughtfully designed limited-resource setting. The availability and administration of systemic therapies are
critical to improving breast cancer survival. Estrogen receptor testing allows patient selection for hormonal treatments (tamoxifen,
oophorectomy). Chemotherapy, which requires some allocation of resources and infrastructure, is needed to treat node-positive,
locally advanced breast cancers, which represent the most common clinical presentation of disease in low-resource countries.
When chemotherapy is not available, patients with locally advanced, hormone receptor-negative cancers can only receive palliative
therapy. Future research is needed to better determine how these guidelines can best be implemented in limited-resource
settings. =
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of all female deaths worldwide (2,3). Breast cancer is an

Breast cancer is the most common cause of cancer-
urgent public health problem in high-resource regions

related death among women around the globe (1).

Each year, breast cancer is newly diagnosed in more than
1.1 million women, and these cases represent more than
10% of all new cancer cases. With more than 410,000
deaths each year, the disease accounts for more than 1.6 %
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and is becoming an increasingly urgent problem in low-
resource regions, where incidence rates have been increas-
ing by up to 5% per year (2,4).

Low-resource countries have generally not identified
cancer as a priority health care issue because infectious
diseases are the predominant public health threat in such
settings. Nonetheless, resources are spent on cancer treat-
ment when patients seek medical care for what is typically
advanced-stage disease. Cancer becomes an increasing
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problem in such countries as the control of communicable
diseases improves and life expectancy increases (5). How-
ever, obstacles to improving cancer care arise from multi-
ple sources, including deficits in public knowledge and
awareness, social and cultural barriers, challenges in orga-
nizing health care, and insufficient resources.

In high-resource countries, evidence-based guidelines
outlining optimal approaches to early detection, diagno-
sis, and treatment of breast cancer have been defined and
disseminated (6—9). These guidelines from wealthy coun-
tries are resource neutral and thus not only fail to consider
variable resource distributions where overall standards of
living are high, but also are unworkable in the presence of
ubiquitous infrastructure and resource deficits in limited-
resource countries. Moreover, they are not designed to
consider implementation costs or provide guidance as to
how a suboptimal system can be improved incrementally
toward an optimal system. As pointed out by the World
Health Organization (WHO), guidelines defining optimal
breast care and services have limited utility in resource-
constrained countries (10). Thus there presently is a lack
of resource-based guidance related to strategies to reduce
the burden of breast cancer in settings where optimal care
is not feasible.

The development of international evidence-based breast
health care guidelines oriented toward countries or regions
of the world with limited financial resources is a crucial
step toward improving breast health care and breast
cancer care in these regions. Although existing guidelines
generally assume a high level of resources and are therefore
of limited use in many areas of the world, current evidence
about the value of earlier diagnosis and cost-effective
diagnosis and treatment can nonetheless be applied to
define evidence-based “best practices with limited resources”
for breast health care for use in countries where access to
health care is marginal, breast cancer awareness is marginal,
and cultural barriers to effective care exist. To outline a
systematic, sequential approach to building a breast pro-
gram, guidelines for such countries may recommend the
use of health care strategies that differ from those used in
countries with a high level of resources, but still measur-
ably improve breast cancer outcomes by achieving the best
standard of care that is practical in that setting.

THE BREAST HEALTH GLOBAL INITIATIVE

Cosponsored by the Fred Hutchinson Cancer Research
Center and the Susan G. Komen Breast Cancer Founda-
tion, the Breast Health Global Initiative (BHGI) is a pro-
gram that strives to develop evidence-based, economically

feasible, and culturally appropriate guidelines that can be
used in nations with substantial resource constraints to
improve breast health outcomes. In October 2002, the BHGI
held the first Global Summit Consensus Conference on
International Breast Health Care (hereafter referred to as
the 2002 Global Summit) in Seattle, Washington. The aim
of the 2002 Global Summit was to establish breast health
guidelines that address how care may best be provided in
countries where health care resources are significantly
limited (11). The BHGI guidelines were developed using
a panel consensus approach with analysis of evidence-based
breast cancer research. Based on definitions created by the
WHO for national cancer programs (10), panels of
breast cancer experts representing 17 countries and 9
world regions created guidelines to address early detection,
diagnosis, and treatment of breast cancer in countries with
limited health care resources (i.e., those with either low-
or medium-level resources according to WHO criteria).

The resulting 2002 BHGI guidelines were published
and have been made available in an unrestricted fashion
on the Internet for worldwide access (12-135). To date,
they have been the only comprehensive consensus guidelines
that specifically address issues surrounding the implemen-
tation of breast care in limited-resource countries.

2002 BHGI GLOBAL SUMMIT: SUMMARY OF
RESULTS

To be applicable and effective, practice guidelines must
go beyond summarization of available evidence-based
research to consider and sometimes challenge the values
that are implicit in the way practice questions have been
framed and outcomes have been chosen (16). Gender
inequalities in health are a consequence of the basic
inequality between men and women in many societies.
Despite the importance of socioeconomic factors, women’s
health is also greatly affected by the extent and quality of
health services available to them (17). At the 2002 Global
Summit, two axioms were adopted as principles for
guideline development:

e All women have the right to access to health care,
although considerable challenges exist in implementing
breast health care programs when resources are limited.

¢ Allwomen have the right to education about breast can-
cer, but it must be culturally appropriate and targeted
and tailored to the specific population.

A review of the published and presented data confirmed
that in countries with limited resources, most women have
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advanced or metastatic breast cancer at the time of diag-
nosis (5). Based on an evidence-based review and consensus
discussion, four observations were made:

¢ Because advanced breast cancer has the poorest survival
and is the most resource intensive to treat, efforts aimed
at early detection can reduce the stage at diagnosis,
potentially improving the odds of survival and cure,
and enabling simpler and more cost-effective treatment.
These efforts are likely to have the greatest overall
benefit in terms of both survival and costs.

e There is a need to build programs that are specific to
each country’s unique situation.

® The development of cancer centers can be a cost-effective
way to deliver breast cancer care to some women when
it is not yet possible to deliver such care to women
nationwide.

¢ Collecting data on breast cancer is imperative for deciding
how best to apply resources and for measuring progress.

These observations from the first Global Summit
served as the basis of the 2005 BHGI Global Summit Con-
sensus Conference on International Breast Health Care
(hereafter referred to as the 2005 Global Summit), where
specific recommendations were addressed.

METHODS: 2005 BHGI GLOBAL SUMMIT

With extended sponsorship of national and inter-
national collaborating organizations, the BHGI guidelines
were reexamined, revised, and extended at the second
Global Summit, held January 12-15, 2005, and hosted by
the Office of International Affairs of the National Cancer
Institute in Bethesda, Maryland. Twelve national and
international groups joined the BHGI as collaborating
organizations (Appendix A). In addition, to obtain input
on international guideline development, the BHGI estab-
lished affiliations with three WHO programs: the Cancer
Control Programme, Health System Policies and Opera-
tions, and the Alliance for Health Policy and Systems
Research. The 2005 Global Summit brought together
more than 60 international experts from 33 countries
of all resource levels. The experts had diverse specialties
related to breast care and breast cancer: screening,
pathology and cytology, surgery, oncology, radiation
therapy, health economics, medical ethics, sociology,
and advocacy. The experts were charged with reviewing,
updating, and extending the previously published guide-
lines, and were organized into four panels: early detection
and access to care, diagnosis and pathology, cancer treat-

ment and allocation of resources, and health care systems
and public policy. Each panel was asked to prepare a con-
sensus statement summarizing the outcome of their work
(18-21).

PANEL SELECTION

Drawing from the experts who participated in the
2002 Global Summit, the BHGI formed an international
Scientific Advisory Committee (Appendix C). For each 2005
Global Summit panel, this committee selected two cochairs—
one from a country with limited resources and the other
from a country with adequate resources (Appendix D).
In addition, the Scientific Advisory Committee developed
a comprehensive list of more than 100 international experts
from which the panel cochairs selected their panelists
and speakers for the summit. The committee reviewed and
approved the final panel and speaker selections.

PANEL ORGANIZATION AND CONFERENCE
PREPARATION

Panel cochairs were asked to create a program whereby
their expert panel could produce consensus guidelines.
The cochairs were responsible for drafting the agenda for
their panel’s conference day and for organizing and exe-
cuting the writing of their panel’s consensus statement.
Each panel held one full-day meeting, with a morning ses-
sion consisting of plenary presentations on topics selected
by the cochairs (Appendixes E-H) and an afternoon ses-
sion consisting of discussion and debate among panelists
regarding the content of their consensus statement. In
addition, to reinforce the aim of the guidelines and to
describe the diverse settings in which they might be used,
each day began with a presentation by a breast cancer
advocate from a limited-resource country to summarize
the personal experience of women facing breast cancer in
her country.

RESOURCE STRATIFICATION DEFINITIONS

To encourage a consistent approach to the discussion
and the guidelines, each panel was asked to stratify health
care resources relevant to their assigned areas into one of
four levels, defined as follows:

¢ Basic level—Core resources or fundamental services
absolutely necessary for any breast health care system
to function. By definition, a health care system lacking any
basic-level resource would be unable to provide breast
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cancer care to its patient population. Basic-level services
are typically applied in a single clinical interaction.

e Limited level—Second-tier resources or services that
produce major improvements in outcome, such as
increased survival, but which are attainable with
limited financial means and modest infrastructure.
Limited-level services may involve single or multiple
clinical interactions.

e Enhanced level—Third-tier resources or services that
are optional but important. Enhanced-level resources
may produce minor improvements in outcome but
increase the number and quality of therapeutic
options and patient choice.

e Maximal level—High-level resources or services that
may be used in some high-resource countries, but
nonetheless should be considered lower priority than
those in the basic, limited, or enhanced categories on
the basis of cost or impracticality for limited-resource
environments. In order to be useful, maximal-level
resources typically depend on the existence and func-
tionality of all lower-level resources.

This
resource allocation and implementation. For example, the
limited level assumes that a setting already has all of the
resources recommended for the basic level. Using this
scheme, the short-term goal is to move to the next level.
Although the long-term goal may be to move to the max-
imal level in certain areas (e.g., the implementation of
population-based mammographic screening), overall,
most limited-resource countries must address more
fundamental needs before these maximal-level resources
or services can be realistically applied.

It should be noted that multiple resource levels often
coexist within a country, region, or even an individual
health care facility. A country may have community clin-
ics that provide care at the basic level, regional hospitals

stratification scheme assumes incremental

Table 1. Early Detection and Access to Care

that provide care at the limited level, and a national cancer
center that provides care at the enhanced or maximal
level. Because circumstances vary so widely around the
world, decisions about how to plan the overall structure
of a national breast program must be made on a country-
by-country, region-by-region, or facility-by-facility basis.

The panels were also asked to develop checklists for the
various interventions. For each intervention, these check-
lists would describe the strengths, limitations, and neces-
sary resources needed to apply that intervention in the
areas of early detection, diagnosis, treatment, or health care
systems and public policies. Finally, the panels were asked
to identify areas where evidence is lacking and research is
needed to better inform future iterations of the guidelines.

STATEMENT PREPARATION AND REVIEW
PROCESS

Consensus Statement Preparation and Review

Each panel’s discussion and debate were recorded and
transcribed, and the transcripts were used as the basis for
writing the four consensus statements. Panel discussion
was directed at creating the stratification tables (Tables 1—
7), which list how resources should be allocated based on
the definitions of basic, limited, enhanced, and maximal.
Panel cochairs coordinated the writing of statements, sec-
tions of which were coauthored by participating panelists.
Consensus statement drafts were reviewed and edited by
all coauthors of each statement. The final draft, including
resolution of disagreements among coauthors, was the
responsibility of the panel cochairs.

The consensus statements were then compared cen-
trally for internal consistency in stratification by a subset
of coauthors. Differences among panel recommendations
were reviewed with panel cochairs and language was
adopted to minimize the level of perceived inconsistencies.

Level of resources Detection method(s)

Evaluation goal

Basic Breast health awareness (education + self-examination)
Clinical breast examination (clinician education)

Baseline assessment and repeated survey

Downstaging of symptomatic disease

Opportunistic screening of asymptomatic patients

Limited Targeted outreach/education encouraging CBE for at-risk groups
Diagnostic ultrasound + diagnostic mammography

Enhanced Diagnostic mammography
Opportunistic mammographic screening

Maximal Population-based mammographic screening

Other imaging technologies as appropriate:
high-risk groups, unique imaging challenges

Population-based screening of asymptomatic patients
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Table 2. Diagnosis and Pathology

Level of resources Clinical

Pathology

Imaging and laboratory tests

Basic History
Physical examination
Clinical breast examination
Surgical biopsy
Fine-needle aspiration biopsy

Limited Core needle biopsy
Image-guided sampling
(ultrasonographic + mammographic)
Enhanced Preoperative needle localization under
mammographic or ultrasound guidance
Maximal Stereotactic biopsy

Sentinel node biopsy

Interpretation of biopsies

Cytology or pathology report
describing tumor size,

lymph node status,
histologic type, tumor grade

Determination and reporting
of ER and PR status
Determination and reporting

of margin status

On-site cytopathologist

Diagnostic breast ultrasound +
diagnostic mammography

Plain chest radiography

Liver ultrasound

Blood chemistry profile/CBC

Diagnostic mammography

Bone scan

HER-2/neu status

IHC staining of sentinel nodes
for cytokeratin to detect
micrometastases

CT scanning, PET scan,
MIBI scan, breast MRI

CBC, complete blood count; CT, computed tomography; ER, estrogen receptor; IHC, immunohistochemistry; MIBI, 99mTc-sestamibi; MRI, magnetic resonance imaging; PET, positron emission

tomography; PR, progesterone receptor.

In cases where resources were definitively stratified differently
by the consensus panels, the panel recommendations were
maintained in the tables, and instead, the nature of the
differences are summarized, explained, and discussed in
this overview.

Individual Statement Preparation

Morning plenary speakers were invited to submit
individual statements for publication on their topics along
with the consensus statements. In many cases, individual

statements were needed to develop and analyze specific
topics that were too detailed and focused for inclusion in
the consensus statements as a whole, but nonetheless were
vital to an understanding of the overall guideline recom-
mendations for limited-resource countries.

Individual Statement Selection and Review

In lieu of the standard external peer-review process,
submitted individual statements underwent a special
internal review process, reflecting the unique structure

Table 3. Treatment and Allocation of Resources: Stage | Breast Cancer

Local-regional treatment

Systemic treatment (adjuvant)

Level of resources Surgery Radiation therapy

Chemotherapy Endocrine therapy

Basic Modified radical mastectomy

Ovarian ablation
Tamoxifen

Classical CMF®

AC, EC, or FAC®

chest wall and regional nodes for

Aromatase inhibitors
LH-RH agonists

Taxanes

Limited Breast-conserving therapy? Breast-conserving whole-breast
irradiation as part of breast-
conserving therapy

Postmastectomy irradiation of the
high-risk cases

Enhanced

Maximal Sentinel node biopsy

Reconstructive surgery

Growth factors
Dose-dense chemotherapy

@Breast-conserving therapy requires mammography and reporting of margin status.
PRequires blood chemistry profile and complete blood count (CBC) testing.

AC, doxorubicin and cyclophosphamide; CMF, cyclophosphamide, methotrexate, and 5-fluorouracil; EC, epirubicin and cyclophosphamide; FAC, 5-fluorouracil, doxorubicin, and

cyclophosphamide; LH-RH, luteinizing hormone-releasing hormone.
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Table 4. Treatment and Allocation of Resources: Stage Il Breast Cancer

Local-regional treatment

Systemic treatment (adjuvant)

Level of resources Surgery Radiation therapy Chemotherapy Endocrine therapy
Basic Modified radical mastectomy —a Classical CMF® Ovarian ablation
AC, EC, or FAC® Tamoxifen

Limited Breast-conserving therapy® Breast-conserving whole-breast

irradiation as part of breast-

conserving therapy

Postmastectomy irradiation of the

chest wall and regional nodes for

high-risk cases
Enhanced Taxanes Aromatase inhibitors

LH-RH agonists

Maximal Sentinel node biopsy Growth factors

Reconstructive surgery

Dose-dense chemotherapy

2Chest wall and regional lymph node irradiation substantially decrease the risk of postmastectomy local recurrence. If available, it should be used as a basic-level resource.

®Requires blood chemistry profile and complete blood count (CBC) testing.
°Breast-conserving therapy requires mammography and reporting of margin status.

AC, doxorubicin and cyclophosphamide; CMF, cyclophosphamide, methotrexate, and 5-fluorouracil; EC, epirubicin and cyclophosphamide; FAC, 5-fluorouracil, doxorubicin, and

cyclophosphamide; LH-RH, luteinizing hormone-releasing hormone.

and goals of the BHGI program. All individual statement
submissions were reviewed by panel cochairs and selected
internal BHGI nonauthor reviewers. Individual statements
that did not address issues specific to limited-resource
countries were referred for journal submission outside of
the BHGI guidelines. Some individual statements that
developed individual topics of a more limited scope rele-
vant to limited-resource countries were incorporated into
guideline consensus articles. Individual statements that
were accepted for publication were determined by the
cochairs, internal BHGI reviewers, and the BHGI director
to have specific merit in support of the consensus guidelines.

After final acceptance, all individual statements were
coordinated with the consensus guideline statements for
internal referencing as data in one or multiple consensus

statements. As such, the combination of consensus and
individual statements represents a complete BHGI guide-
line compendium, which is the final work product of the
2005 Global Summit and is published as a complete unit
in this Breast Journal supplement.

2005 GLOBAL SUMMIT GUIDELINE OUTCOME
SUMMARY

The four consensus panels each generated resource
stratification tables (Tables 1-7). Detailed background
material and organizing discussions are provided in
individual consensus statements published together
with this overview document (18-21). In most areas there
was good agreement between consensus panels in the

Table 5. Treatment and Allocation of Resources: Locally Advanced Breast Cancer

Local-regional treatment

Systemic treatment (adjuvant)

Level of resources  Surgery Radiation therapy

Chemotherapy Endocrine therapy

Basic Modified radical mastectomy

Neoadjuvant AC, FAC, or classical CMF?  Ovarian ablation

Tamoxifen

Aromatase inhibitors
LH-RH agonists

Taxanes

Limited Postmastectomy irradiation of the

chest wall and regional nodes
Enhanced Breast-conserving therapy® Breast-conserving whole-breast irradiation
Maximal Reconstructive surgery

Growth factors
Dose-dense chemotherapy

#Requires blood chemistry profile and complete blood count (CBC) testing.
PBreast-conserving therapy requires mammography and reporting of margin status.

AC, doxorubicin and cyclophosphamide; CMF, cyclophosphamide, methotrexate, and 5-fluorouracil; EC, epirubicin and cyclophosphamide; FAC, 5-fluorouracil, doxorubicin, and

cyclophosphamide; LH-RH, luteinizing hormone-releasing hormone.
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Table 6. Treatment and Allocation of Resources: Metastatic (Stage IV) and Recurrent Breast Cancer

Local-regional treatment

Systemic treatment

Supportive and

Level of resources Surgery Radiation therapy Chemotherapy Endocrine therapy palliative therapy
Basic Total mastectomy for Ovarian ablation Nonopioid and opioid
ipsilateral breast tumor Tamoxifen analgesics
recurrence?®
Limited Palliative radiation therapy Classical CMF®
Anthracycline monotherapy
or in combination®
Enhanced Taxanes Aromatase inhibitors Bisphosphonates
Capecitabine
Trastuzumab
Maximal Growth factors Fulvestrant

Vinorelbine
Gemcitabine
Carboplatin

2Required resources are the same as those for modified radical mastectomy.
®Requires blood chemistry profile and complete blood count (CBC) testing.
CMF, cyclophosphamide, methotrexate, and 5-fluorouracil.

assigned stratification levels. However, review of the tables
demonstrated certain points where some resources did not
appear to have complete alignment. These points are
described below.

Introduction of Breast Ultrasound and Diagnostic
Mammography in Low-Resource Countries

In high-resource countries, diagnostic mammography
is a fundamental resource for examination of lesions with
any clinical presentation. Women age 30 years and
older with a palpable lump undergo diagnostic mammo-
graphy as the initial diagnostic study of choice (22). In
high-resource countries, breast ultrasound is used to

Table 7. Health Care Systems and Public Policy

augment diagnostic mammography to specifically examine
localized findings from the diagnostic mammogram or
clinical breast examination (CBE). Screening breast
ultrasound (general survey of the whole breast in clini-
cally asymptomatic women) is generally discouraged
because of the insufficient evidence base to determine if it
is efficacious and cost-effective in the screening setting (23).
A multicenter trial is now under way in the United States
to evaluate the efficacy of screening whole breast ultra-
sound (24).

On the other hand, it was noted by multiple BHGI
panelists that diagnostic breast ultrasound generally
becomes available in low-resource countries before

Level of resources

Services

Facilities

Record keeping

Basic

Limited

Enhanced

Maximal

Primary care services
Surgical services
Pathology services
Oncology services
Nursing services
Palliative services

Imaging services

Radiation oncology services
Peer support services

Early detection programs

Opportunistic screening programs
Cancer follow-up

Rehabilitation services

Group support

Population-based screening program
Individual psychosocial care

Health facility
Operating facility
Pathology laboratory
Pharmacy

Outpatient care facility

Imaging facility

Radiation therapy

Clinical information systems
Health system network

Centralized referral cancer center(s)

Population-based cancer registry

Satellite (noncentralized or regional)
cancer centers

Individual medical records and service-based
patient registration

Facility-based medical records and
centralized patient registration
Local cancer registry

Facility-based follow-up systems

Regional cancer registry

National cancer registry
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diagnostic mammography is commonly used. Mammog-
raphy is a highly specialized imaging tool that is considerably
more expensive than ultrasound. Until the recent application
of digital technology, which is itself quite expensive,
mammographic imaging required the use of x-ray film, for
which the cost and the quality control requirements can
be an insurmountable barrier to widespread use in a low-
resource country (25). Many health facilities will not pur-
chase mammographic equipment because it is dedicated
to the single use of breast imaging without any other
radiographic applications. In contrast, ultrasound is com-
monly available in all resource settings because it can be
used for imaging many parts of the body and it requires no
film other than that which is desired for record keeping.
Ultrasound equipment can use multiple different trans-
ducers, making it useful for many different applications.
Thus there is an impetus for use of breast ultrasound in
settings where mammography is unavailable, simply
because the tool exists.

Breast ultrasound as an initial diagnostic test may have
more utility in low-resource countries. Breast ultrasound
is particularly useful for imaging masses in the breast, can
be used to distinguish solid masses from fluid-filled cysts,
and can characterize the shape and morphology of solid
masses, all of which are very useful in determining which
patients with palpable masses are more likely to have
disease requiring a tissue biopsy (22). Because patients in
low-resource settings most commonly present with locally
advanced, palpable invasive cancers, ultrasound can
provide considerable supplemental information after
a positive CBE for evaluation of the extent of disease
in the breast (26). Furthermore, premenopausal breast
cancer appears to be relatively more common in low-
resource countries, based on the younger average age
at diagnosis. Younger, premenopausal women more
commonly have dense breasts that are less amenable to
mammographic imaging and more amenable to ultra-
sound imaging (27).

Based on these findings, the BHGI Diagnosis and
Pathology Panel advocates that both diagnostic mam-
mography and breast ultrasound be implemented for
breast imaging whenever possible. However, if forced to
pick between these two breast imaging studies as the “next
step,” the panel recommends that diagnostic ultrasound
be implemented first (Table 2), despite the fact that this is
the reverse order of implementation usually seen in high-
resource countries.

Nonetheless, diagnostic mammography is a key com-
ponent of breast imaging, and of particular importance
for breast-conserving therapy. In preparation for breast-

preserving radiation therapy, cancers should be removed
with negative surgical margins (6). Although breast ultra-
sound is useful for assessing the extent of the invasive com-
ponent of a breast cancer, ductal carcinoma in situ (DCIS)
is not well imaged on breast ultrasound, but can be seen
on mammography when the disease forms microcalcifica-
tions. Surgical margins should be clear of both invasive
and noninvasive cancer, which is best predicted by the
combined use of diagnostic mammography and breast
ultrasound before surgery. Thus the BHGI Treatment
and Allocation of Resources Panel members consider
the availability of diagnostic mammography to be
necessary in order to offer breast-conserving therapy
(Tables 3-35).

Hormone Therapy and Hormone Receptor Testing

Hormone therapy is among the simplest methods of
providing systemic therapy for estrogen receptor (ER)-
positive breast cancers. As an oral medication, tamoxifen
can be provided with minimal infrastructure other than an
outpatient pharmacy. If tamoxifen is too expensive, sur-
gical or radiation-induced oophorectomy has proven effi-
cacy and can be performed in premenopausal women. For
this reason, the Treatment and Allocation of Resources
Panel categorized ovarian oblation and tamoxifen as
basic-level resources for all stages of invasive cancer
(Tables 3-6).

This recommendation for basic-level stratification
by the Treatment and Allocation of Resources Panel
contrasts with the recommendations of the Diagnosis
and Pathology Panel that described ER and progesterone
receptor (PR) testing as being a limited-level resource.
Indeed, the use of ER and PR testing is of significant value
because tamoxifen or oophorectomy is unlikely to be effi-
cacious when the cancer fails to express ER and PR. None-
theless, patients can be given these hormonal therapies,
even if ER and PR testing is unavailable. However, if
this algorithm is followed, a large fraction of patients will
receive treatment that, were testing available, could be
predicted not to have therapeutic utility.

The rate of ER-positive cancers may vary among different
racial groups. In one study, the incidence of ER- and PR-
positive cancers was found to be similar in Japanese and
American women (28). By comparison, another study
analyzing more than 1000 tumors of Chinese women
found the ER positivity rate to be 54%, which is signifi-
cantly lower than for Caucasian women, even when con-
sidering the potential confounding variable of menopausal
status (29). Thus ER and PR testing, while considered to
be a limited-level rather than basic-level resource, has
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obvious importance for better guiding the use of therapy.
Indeed, the savings in selective use of hormonal treatments
should offset if not completely pay for the cost of hormone
receptor testing.

Cytotoxic Chemotherapy and Related Infrastructure

With stage I breast cancer (<2 cm tumor, node negative),
chemotherapy can be used, and in high-level resource
countries is generally recommended for those cancers
between 1 and 2 cm in size (30). However, because the
prognosis for stage I cancer is already good, chemotherapy
only marginally increases survival in node-negative dis-
ease, particularly for smaller cancers (20). In contrast, as
breast cancer becomes more advanced, and particularly
with node-positive disease, chemotherapy becomes a
mainstay of systemic therapy. To properly reflect this
difference in the utility of chemotherapy between early
stage and later stage disease, the Treatment and Alloca-
tion of Resources Panel determined that cytotoxic chemo-
therapy is a limited-level resource therapy for stage I
cancer (Table 3) and for metastatic cancer (Table 6), but
it is a basic-level resource for patients with stage II or
locally advanced cancer (Tables 4 and 5).

Cytotoxic chemotherapy is a more resource intensive
therapy to provide because of the need to give ongoing sys-
temic therapy infusions, monitor blood counts, and treat
potential complications. Because there are some breast
cancers that do not absolutely require cytotoxic chemo-
therapy, such as stage I cancer, the infrastructure to
support cytotoxic chemotherapy is not considered a basic-
level resource at all levels. Thus there is a paradox that in
a health care system that lacks the infrastructure for pro-
viding systemic chemotherapy, stage I, ER-positive can-
cers can be effectively treated and stage IV ER-positive
cancer can be palliated, but stage Il and locally advanced dis-
ease can only be palliated at best. Ironically these more
advanced, but treatable cancers are the most common pre-
sentations in low-resource countries. The conclusion,
then, for a hospital administrator or health care minister
is that if they choose to seriously undertake breast cancer
treatment in their environment, they need to establish the
infrastructure early on for cytotoxic chemotherapy, even
though this resource is considered higher than a basic-level
resource for some stages of breast cancer.

CONCLUSION

As the most common cause of cancer-related death
among women, breast cancer warrants attention within
health care systems. Efforts toward the early detection,

diagnosis, and treatment of breast cancer can be guided by
evidence-based principles using a stratified approach
to the introduction of needed resources. The BHGI guide-
lines provide a framework by which health care systems
can adapt existing resources, or sequentially introduce
new resources using cost-effective strategies, in ways that
will optimize outcome. Future directions should include
research to determine how these guidelines can best be
implemented in order to help women around the globe
stricken by this disease.
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