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Abstract
Purpose of Review One of themost important recent advances in themanagement of cancer patients have become the development of
guidelines. Guidelines are usually evidence-based or international consensus guidelines. Those guidelines may not be applicable
worldwide, especially where resources are limited. This prompted initiatives for the development of resource-stratified guidelines so
that health care providers and authorities can do the best they can with the resources they have, while working on improving their
resources. We will describe the process of development of those guidelines and briefly review recommendations for awareness,
screening, diagnosis, and treatment of breast cancer, focusing on countries and special populations with limited resources.
Recent Findings TheWorldHealthOrganization (WHO) described three resource scenarios (low-resource,middle-resource, and high-
resource scenarios) in order to facilitate the establishment of national cancer control plans. The Breast Health Global Initiative (BHGI),
as an initiative group with goals to improve the care of patients with breast cancer in low- and mid-resource settings, identified four
levels of resource availability (basic, limited, enhanced, and maximal) with comprehensive sets of recommendations for each. BHGI
published resource-stratified breast cancer guidelines starting in 2006, and later on updated them and focused on implementation and
health systems. The National Comprehensive Cancer Network (NCCN) initiated a program, building upon the BHGI experience to
resource stratify cancer treatment guidelines acrossmultiple cancer types and publishedNCCNFramework for resource stratification in
breast cancer in 2016. Subsequently, the NCCN has published multiple additional resource stratification frameworks that use slightly
different definitions of resource level than use by the BHGI. The American Society of Clinical Oncology (ASCO) has also assembled a
Guidelines Advisory Group for Resource Stratification for different cancers, and published its first comprehensive resource-stratified
guidelines for cancer of the cervix.
Summary International efforts to improve management and reduce disparities in the outcome of breast cancer patients’ worldwide
focus on recommendations for better allocation of available resources in different countries. The WHO, BHGI, NCCN, ASCO, and
other international initiatives issued various resource-stratified guidelines (RSG) based on levels of resources in different countries. We
shed the light on the development of these guidelines and discuss awareness, prevention of advanced disease at presentation, and
management. Future research is needed to update and improve dissemination and implementation of RSG, as well as building
infrastructure, reforming of health systems, and better allocating resources.

Keywords Resource-stratified guidelines (RSG) . Low- and/or middle-income countries (LMICs) . Breast cancer . Breast Health
Global Initiative (BHGI) . NCCNFramework

Introduction

Efforts to improve the quality of health care in the
setting of rapidly increasing scientific evidence have
led to the widespread use of clinical practice guidelines
in medicine. The clear majority of clinical practice
guidelines, such as those developed by the National
Comprehensive Cancer Network (NCCN), American
Society of Clinical Oncology (ASCO), European
Society of Medical Oncology (ESMO), Cancer Care
Ontario (CCO), and others, are developed for use in
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high-resource settings. The development and increasing
reliance on those guidelines can be considered as one of
the major achievements over the last two decades.
However, they are paralleled with concerns that they
are not generally applicable in countries with limited
resources. This prompted the development of resource-
stratified guidelines.

It is estimated that there are approximately 7.4 mil-
lion new cancer cases and 4.7 million cancer deaths per
year in the world, and that 4.2 million new cases and
3.1 million deaths occur in less developed regions of
the world [1]. Comprehensive strategies for cancer con-
trol are needed to effectively manage the disease burden
[2]. To address the cancer problem in less developed
regions of the world, the World Health Organization
(WHO) described in 2002 three resource scenarios A,
B, and C (low-resource, middle-resource, and high-
resource scenarios) to facilitate the establishment of na-
tional cancer control plans and ensure efficient use of
existing resources in each country and setting [3]. The
WHO called for the development of resource-stratified
guidelines for use in oncology care, although how those
stratified guidelines would be developed and organized
was not addressed.

BHGI Guidelines Development

The Breast Health Global Initiative (BHGI) first met in
2002 to improve the care of patients with breast cancer
in low- and mid-resource settings [4]. The BHGI later
extended this work and published resource-stratified
breast cancer guidelines in 2006 that addressed aware-
ness and public education, prevention, early diagnosis,
treatment, and health care systems and public policy [5]
by advocating for better utilization of resources, and
that countries do the best they can with the resources
that they have, while working on improving resources,
infrastructure, and human capabilities. BHGI then also
focused on implementation of guidelines [6] and sup-
portive and palliative care [7••].

The BHGI guidelines were unique at the time in that
they identified four levels of resource availability, each
of which had a different, cumulative set of recommen-
dations [8] (Table 1). This allowed the BHGI guidelines
to be used in multiple resource settings with minimal
modification to accommodate regulatory environments,
the nature of the cancer care work force, and societal
factors. BHGI guidelines assist health care authorities
and institutions for prioritizing resource allocation in
resource-constrained countries [5].

NCCN Resource-Stratified Guidelines

The rapidly increasing use of the NCCN Clinical
Practice Guidelines globally led the NCCN to initiate
a program building upon the BHGI experience to re-
source stratify cancer treatment guidelines across multi-
ple cancer types, including breast cancer [9••]. The first
of these was a resource-stratified cervical cancer guide-
line released in March, 2015. The first NCCN
Framework for resource stratification in breast cancer
was published in 2016. Subsequently, the NCCN has
published multiple additional resource stratification
frameworks that use slightly different definitions of re-
source level than use by the BHGI (see Table 2).

Stratified Guideline Development

The development of resource-stratified guidelines typi-
cally begins with the identification of a high-quality
guideline developed for use in high-resource settings.
Multidisciplinary experts then score the recommenda-
tions on the high-resource guideline based upon both
resource utilization and magnitude of impact on the
disease-related outcomes. Interventions that require low
levels of resources and that provide large improvement in
outcome are assigned to the first level of the guidelines.
Additional levels of guidelines utilize more resources

Table 1 BHGI resource stratification definitions [8]

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 cancer care to its patient population. Basic-level services are
typically applied in a single interaction.

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.

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.

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 functionality of all lower-level resources.
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and/or recommend interventions that provide less overall
benefit to disease-related outcomes. Finally, the resulting
recommendations are collated into a graphical format
(e.g., NCCN Stratification Framework) (see Fig. 1) or
into a tabular format (e.g., BHGI, ASCO) (see Fig. 2).

Available Breast Cancer Guidelines
with Resource Stratification

There are two major clinical practice guidelines for
breast cancer that incorporate a resource stratification
methodology—the NCCN Framework for Breast Cancer
and the BHGI stratification tables. The BHGI stratifica-
tion tables are primarily a proof of concept document
and have not been actively maintained since 2007. The
NCCN Framework for Breast Cancer was first published
in 2016, and has been updated, most recently in April
2018. A derivative of the NCCN Framework for Breast
Cancer is a harmonization process that takes the frame-
works and adapts them for use in a given region of the
world considering health care expertise, resource avail-
ability, regulatory environment, and societal consider-
ations. The NCCN Harmonized Guidelines for Sub-
Saharan Africa, including a Harmonized Guideline for
Breast Cancer, were first made available in November
2017 as part of an expanding library of harmonized
guidelines in oncology care [11].

Uses and Applicability of Stratified Guidelines

Clinical practice guidelines are used at the point of care
to add practitioner and patient decision-making on ap-
propriate medical care. In this context, the clinical prac-
tice guidelines provide a distillation of expert assessment
of the scientific evidence, and when there is an absence
of evidence, expert clinical experience and knowledge
upon which decisions may be based. In low- and/or
middle-income countries (LMICs), the use of resource-
stratified guidelines provides guidance on the optimal
use of resources that are available. Substantial evidence
exists in high-resource settings that the use of appropri-
ately developed clinical practice guidelines improves pa-
tient outcomes and decreases costs of care [12–17]. It is
important that such assessments also be performed in
limited-resource settings to determine whether the use
of RSGs also improves outcomes and decreases costs
of care.

Awareness, Early Detection, and Screening

Awareness, breast self-examination (BSE), clinical breast
examination (CBE), and mammography are primary mo-
dalities for breast cancer early detection. Although re-
cent controversies arose regarding screening mammogra-
phy in High-income countries (HICs), it is still widely
practiced in HIC; and although thought impractical in
LMICs, many countries do make plans for early detec-
tion and screening. BHGI and NCCN recommend in-
creasing public awareness about risks and symptoms of
breast health, and both BSE and CBE as important
methods for breast cancer early detection stages of dis-
ease; thus, reducing late stages at presentation in these
countries [18–21].

Diagnosis

Resource-stratified guidelines (RSG) [22] emphasize ade-
quate history and physical examination, basic imaging,
tissue diagnosis with FNA, and/or biopsy according to
availability of services and pathologists. RSG recommend
basic laboratory tests and staging imaging. CT scans and
nuclear bone scans, or even PET scans that are increas-
ingly used in HICs, are becoming available in many
middle-income countries and may become additional bur-
dens on patients and health systems in many LMICs, if
not judiciously used and regulated.

It is recommended that biopsies be performed by
ultrasound-guided core needle technique. Surgical exci-
sion should be done only if needle biopsy is technically

Table 2 Resource level definitions used in the NCCN Frameworks for
resource stratification

Basic Resources

Include essential services needed to provide basic minimal standard of
care that improves disease-specific outcomes.

Core Resources

Include services provided in the Basic Resources Framework plus
additional services that provide major improvements in disease
outcomes (e.g., survival) and that are not cost prohibitive.

Enhanced Resources

Enhanced resources include services provided in the Core Resources
Framework plus additional services that provide lesser improvements
in disease outcomes and/or services that provide major
improvements in disease outcomes but are cost prohibitive in
lower-resource settings.

NCCN Guideline

Evidence-based, consensus-driven recommendations made by the
NCCN Guidelines panels. They include services provided in the
Enhanced Resources Framework plus additional services that
provide minor improvements in disease outcomes, interventions that
are cost prohibitive in lower-resource settings, and/or services that do
not provide improvement in disease outcomes but are desirable
services.
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not feasible. RSG recommend an immunohistochemistry
(IHC) analysis for estrogen receptors since this will de-
termine prognosis and predicts sensitivity to hormonal
therapy.

Availability of human and infrastructure services to sup-
port pathology remains limited in many LMICs. While
HER2 testing is not recommended by either BHGI or
NCCN Guidelines for basic and limited-resource settings,
in view of the significant increase in survival rates with
trastuzumab, [23] and its addition to the WHO Essential
Medications Lists, LMICs may have to start planning for
assessment of HER2 receptors. It is important to note that a
trastuzumab biosimilar [24] is now available and approved
by the FDA and recommended by the ABC4 International
Consensus Guidelines Panel. The panel noted that a signif-
icant reduction in the price of biosimilar is essential to
make it beneficial for larger numbers of patients and to
reduce economic burden worldwide [25].

Staging

Staging should be performed to assess the extent of dis-
ease. Basic staging traditionally includes routine lab tests
including complete blood counts (CBC), chest X-ray

(CXR), and abdominal ultrasound. Radionuclide bone
scan may or may not be available based upon level of
resources. CT scans can delineate better the extent of dis-
ease but are of limited availability in low-resource set-
tings. More recently, PET/CT scanning has been increas-
ingly used, especially in locally advanced disease, but it
requires extensive resources and comes with high costs.
The BHGI consensus recommendations published in 2011
[6, 26] and the NCCN Framework RSG recommend very
limited staging in early clinical stages at the basic level of
resources, beginning with obtaining history and physical
examination, mammography, CBC, CXR if clinical symp-
toms are present, and abdominal ultrasound. For higher
resource settings, the use of CT scans instead of ultra-
sound evaluation, bone scanning, and liver function test-
ing, are progressively added as indicated (BHGI tables;
NCCN tables).

Surgery

RSG recommendations call for [10] mastectomy if radiation
therapy is not available or accessible. In LMICs where there
are surgeons trained in partial mastectomy and even in sentinel
lymph node biopsy using blue dye, women, especially young

Fig. 1 Resource allocation and process metrics for locally advance breast cancer by level of resources as recommended by the Breast Health Global
Initiative. Reproduced with permission [10]
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women, could be offered breast conservation surgery. Referral
of patients to a central regional major center in an LMIC is
often required.

Capacity building for surgery, infrastructure, equip-
ment, anesthesia, and human expertise, in addition to
benefit for patients, was found to be also beneficial
for society by The Lancet Oncology Commission on
Global Cancer Surgery [27]. It concluded that surgery
is essential for global cancer care and must be at the
heart of global and cancer control planning.

Radiation Therapy

Radiation therapy is an essential component of breast cancer
patient curative and/or palliative management. Availability of
radiation therapy remains a problem in many LMICs, as the
availability of such centers is reflected by the country’s eco-
nomical status: The African continent has the least resources

for RT. [28] Making radiation therapy available requires in-
vestment in technology, infrastructure, and human resources
and may be economically profitable. In fact, the Lancet
Oncology Commission on Expanding Global Access to
Radiotherapy concluded that investment in radiotherapy not
only enables treatment of cancer cases to save lives and pro-
vide palliative care but also may bring positive economic ben-
efits [29]. In fact, Commission estimates that scaling up radio-
therapy capacity in LMICs could lead to saving 26.9 million
life-years and investment in radiation therapy and efficiency
models would save hundreds of millions of dollars by the year
2035 [29].

Systemic Therapy

Chemotherapy The BHGI outlined appropriate basic re-
sources and supportive care for the safe administration
of systemic therapy [10]. In addition to medical

Fig. 2 Representative algorithm from NCCN Framework for Invasive
Breast Cancer version 2.2017 at the Core Level of Resources relating to
management of locally advanced breast cancer. Additional algorithm
pages cover the continuum of care, and other resource levels. The dark
black text represents interventions recommended at the given resource
level, while the gray text are interventions recommended in the high-
resource level parent guideline that are not recommended for use at the
Core Level (https://www.nccn.org/professionals/physician_gls/pdf/
breast_core.pdf, accessed April 20, 2018). Reproduced with permission
from the NCCN Framework for Resource Stratification of NCCN

Guidelines (NCCN Framework™) for Breast Cancer V.2.2017. ©2017
National Comprehensive Cancer Network, Inc. All rights reserved. The
NCCN Guidelines® and illustrations herein may not be reproduced in
any form for any purpose without the express written permission of
NCCN. To view the most recent and complete version of the NCCN
Guidelines, go online to NCCN.org. The NCCN Guidelines are a work
in progress that may be refined as often as new significant data becomes
available. NCCN makes no warranties of any kind whatsoever regarding
their content, use, or application and disclaims any responsibility for their
application or use in any way
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oncologists and trained nurses, physical infrastructure in-
cluding hospital day centers, pharmacies, and clinical lab-
oratories is essential. Proper training for chemotherapy
regimen selection, dosing, sterile handling, and adminis-
tration is necessary. Basic chemotherapy agents are rec-
ommended in BHGI and NCCN Frameworks and are
widely available in LMICs. Filgrastim generics and
biosimilars have become widely available, are less expen-
sive than original colony stimulating factors, and can be
added at increasing resource levels as appropriate.

Endocrine Therapy Patients with estrogen receptor-positive
tumors should receive endocrine adjuvant therapy, typi-
cally with tamoxifen at the lower-resource levels.
Although generic AI are now widely available, they are
still priced much more expensive than tamoxifen. For es-
trogen receptor-positive metastatic breast cancer, with no
evidence of visceral crisis, hormonal therapy is recom-
mended at all levels of resources. Fulvestrant, and
CDK4/6 inhibitors, and mTOR inhibitors remain too ex-
pensive for countries with limited resources.

Targeted Therapy As described above, trastuzumab is rec-
ommended for adjuvant therapy in HER2-positive early
breast cancer and is now on the “Essential Medications
List” of the WHO for early breast cancer [30]. However,
trastuzumab remains prohibitively expensive for routine
use in low-resource settings. There are studies that
showed benefit, though slightly less, from shorter than
12 months duration of trastuzumab adjuvant therapy
[31–33]. Use of biosimilars also is a possible cost-
saving strategy [34••]. This is an area where local adap-
tation guidelines can be used to optimize benefit of avail-
able resources for the largest number of patients.

Advanced Breast Cancer Management
in Low-Resource Settings

Inoperable locally advanced and metastatic breast cancer
remains very common in LMICs [35].In this setting, the
BHGI Guidelines (ref. [35], NCCN Framework ref. [9])…
and International ABC Guidelines [25] all emphasize pal-
liation of symptoms and signs of disease, with the least
side effects at all levels or resources (see Figs. 1 and 2).

Systemic Chemotherapy Chemotherapy in advanced breast
cancer is generally palliative. Open discussions with pa-
tients are as important in limited-resource settings as they
are in high-resource ones. In LMICs, families are usually
involved in management decisions and culturally sensitive
methodology and practices are required. Patients should
not be given false hopes, nor should they be abandoned.

Patients should be offered the options of hormonal thera-
py or less toxic chemotherapy where appropriate.

Supportive Care and Survivorship Patients with advanced
breast cancer usually require a wide range of medical,
nursing, and psychological support including support dur-
ing systemic therapy, pain management, and palliative
end-of-life care [36]. Availability in LMICs and access
to pain medication is variable and limited in many coun-
tries [37]. Prevention and management of treatment com-
plications require education, infrastructure setup, building
human resource, continuing education and training of
physicians, nurses, and allied professionals [38].

Multidisciplinary Management

Multidisciplinary treatment units and tumor boards that in-
clude experts from different specialties addressing patient di-
agnosis and management are essential for optimal multidisci-
plinary management. In many LMICs, a full team is not avail-
able, but mini-tumor boards can be conducted with the avail-
able specialists. [39–42]

Equitable Distribution of Cancer Care
Resources

Equity and justice in the distribution and application of health
care within a given society is an appropriate goal. The WHO
defines equity in health systems as “the absence of avoidable
or remediable differences among groups of people, whether
those groups are defined socially, economically, demographi-
cally, or geographically” [43]. The use of resource-stratified
clinical practice guidelines provides a benchmark against
which health care may be measured to assure an equitable
and just distribution of health care resources within a region
or country.

Assessment of Quality of Care

Evidence-based clinical practice guidelines also allow for an
assessment of quality of care. In LMICs, measuring quality is
more appropriately accomplished by those services and out-
comes that are based upon the utilization of resources that are
available, as opposed to measuring based upon a maximal
level of resources that is available at only a few, select, high-
resource centers worldwide.

Aspiration In evolving health care systems, the use of
resource-stratified guidelines can provide an aspirational mod-
el and tool to predict what additional resources are most likely
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to provide meaningful improvements in patient-related out-
comes and be cost effective for that resource level.

Role of the Primary Care Physician

One of the solutions in LMICs and an increasing cancer pop-
ulation is to increase the role of the primary care providers
(PCP) in providing a wide range of services for these patients.
The use of detailed clinical practice guidelines developed for
the specific resource levels available can facilitate the delivery
of such care. In addition, curricula to train PCPs in LMICs in
cancer etiology, cancer prevention, early detection, and early
warning signs of cancer and to provide basic cancer care are
available. In addition, knowledge about resources available in
their country for cancer diagnosis and treatment, and how to
help and provide support to patients under treatment, is im-
portant [44].

Educational Instruments

Appropriately developed clinical practice guidelines incorpo-
rate not only recommendations for care across a continuum of
clinical cancer care but also provide assessments of levels of
evidence and detailed information outlining the rationale for
the recommendations and options provided in the guidelines.

Forecasting Resource Requirements, Such
as Chemotherapy or Pathology Services

Policymakers play a major role in developing cost-effective
and resource-appropriate strategies for cancer patients. The
policies can target multiple steps in cancer care, from preven-
tion [45] of the disease to screening mammograms [46], and
then treatment [47] and finally palliative care [48].

To operate optimally, health care systems need to be able to
predict and anticipate demand for a variety of needs: human
resource, structural, pharmaceutical, financial, and others. The
use of resource-stratified guidelines allows for health minis-
tries, administrators, and others within the health care system
to enhance access to care, save, improve patient outcome, and
decrease disparities between communities, regions, and
countries.

Guideline Use for Refugees and Displaced [49]

According to the United Nations High Commissioner for
Refugees (UNHCR), there are 65.6 million refugees and
displaced people worldwide. When diagnosed with cancer,
they are often at a stage of advanced disease and suffer more

complications. Although international agencies and volunteer
organizations provide various kinds of needed support, these
patients have poor outcomes because of limited health educa-
tion, limited resources, poor hygiene and living conditions,
and limited access to care and they are given low priority.

In refugees as in the general population, cancer can present
with a good prognosis and patients may have a real chance of
being cured from the disease. The United Nations, other inter-
national agencies, host countries, and medical oncology com-
munities should avail themselves of resource-stratified guide-
lines to manage cancer in refugee patients and consider apply-
ing the principle of doing the best we can with the resources
that we have. In addition, UNHCR and other humanitarian
agencies need and should be allocated more money and re-
sources [50••].

Conclusions

Resource-stratified clinical practice guidelines in breast cancer
care provide a resource to optimize the delivery of oncology
care given the available medical resources. In addition, strat-
ified guidelines can help to assure equity in care, assessment
of quality, inclusion of primary care providers, education, and
forecasting of resource demand.
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