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As radiologists and radiology
professionals, we find it hard to
fathom healthcare without the critical
medical imaging routinely utilized in
the United States. In a typical breast
imaging practice in a high-resource
setting, the majority of cancers are
diagnosed as stage 0 or stage I, with a
90% cure rate, having benefited from
state-of-the-art tools for image-guided
detection and diagnosis.”* In medical-
ly underserved regions, however, this
is not the norm.

Breast cancer is the leading cause
of cancer death for women world-
wide, and its incidence continues
to increase, particularly in low- and
middle-income countries (LMICs).?

There is relatively higher mor-
tality from breast cancer in LMICs
compared to high-income countries
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(HICs), which may be due to dif-
ferences in tumor biology, limited
awareness about breast cancer on the
part of patients or healthcare provid-
ers, and lack of access to screening,
diagnostic, and treatment services."*
Without structured screening pro-
grams or easily accessible imaging
and intervention, breast cancer in
LMICs is more commonly diag-
nosed at a late stage (stage III or IV)
compared to HICs.® While early-stage
breast cancer is largely curable with
appropriate surgical, oncologic, and
radiation therapy, late-stage breast
cancer has a much higher morbidity
and mortality rate.*’ Furthermore,
late-stage breast cancer requires
more advanced therapies, which are
difficult to come by in the low-re-
source setting.

RAD-AID International is a
non-profit organization that works to
increase access to imaging services
worldwide, with programs in 40
countries supporting 91 healthcare
facilities. The Breast Imaging section
of RAD-AID coordinates with local
partners to improve access to breast
care in LMICs as well as in medi-
cally underserved communities in
HICs. The organization’s overarching
strategy is to reduce breast cancer

mortality in low-resource settings by
downstaging disease through earlier
detection. While its goals are to im-
prove access to high-quality imaging
and image-guided procedures, we rec-
ognize that early diagnosis is effective
only if it is linked to early treatment.
We collaborate with partner organiza-
tions and members that work across
the continuum of care to ensure that
women with cancer have access to
treatment and post-treatment sur-
veillance. To achieve earlier detection
for larger populations, RAD-AID also
supports community outreach, navi-
gation, and patient education.

The RAD-AID Approach

RAD-AID consistently adheres to
a set of guiding principles. First, we
always partner with a local healthcare
institution or organization that has
identified breast cancer care as a pri-
ority. We rely on our partner’s knowl-
edge of local culture and local health-
care resources, their relationships
with other potential local, regional,
and national stakeholders, and their
enthusiasm for program building.

Once we identify a partner, we
follow a systematic approach to as-
sessment, planning, implementation,
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Figure 1. RAD-AID Breast Imaging Approach Flowchart. Each RAD-AID Breast Imaging program involves a collaborative, stepwise
process of assessment, planning, implementation, and analysis. This systematic approach allows for sustainability and scalability.
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and program evaluation to develop
and carry out an intervention that is
uniquely tailored to the needs of our
partners and the local healthcare
landscape (Figure 1).1%!! Evidence has
shown that it is absolutely critical to
only pursue resource-appropriate in-
terventions. The Breast Health Global
Initiative (BHGI) and the National
Comprehensive Cancer Network
(NCCN) have published compre-
hensive guidelines suggesting how
resources should be allocated toward
various aspects of breast cancer care
depending on resource availability.'***
We also adhere to a phased imple-
mentation approach to build capacity
gradually without overwhelming our
partners.'* Our first step of program
planning, therefore, is always a
thorough assessment of our target
population and the local availability
of screening, diagnostic services (im-
aging, tissue sampling, and patholo-
gy) and treatment.
Radiology-Readiness™ is RAD-
AID’s data collection and analysis
tool, which launched in 2009. The
tool received review and input and
from the World Health Organization
(WHO) in 2012 and has been the
cornerstone of RAD-AID’s official re-
lations status with WHO since 2015.
The Radiology-Readiness Assessment
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(RRA) collects detailed information
about local healthcare assets, capa-
bilities and radiology services at the
specific prospective partner institu-
tion in order to optimize allocation
of resources for high-yield clinical
objectives. RAD-AID Breast Imaging
has developed a breast imaging-spe-
cific RRA to collect information
about available resources related

to the entire spectrum of the breast
health referral pathway (Figure 2).
The Breast Imaging RRA allows us
to identify gaps in any service that
may affect a patient’s cancer care,
including clinical breast exams, im-
aging, pathology, surgery, radiation
and oncologic care, and surveillance
during survivorship.

When devising a strategy, we take
advantage of the breadth of expertise
within the RAD-AID leadership and
volunteer pool to create teams of
nurses, physicians, and technologists,
as well as experts in quality assurance,
business leadership, informatics, med-
ical physics, and public health. Finally,
we plan with an eye toward sustain-
ability to ensure our interventions
lead to lasting improvement. While
we maintain long-term relationships
with our partners, our goal is that the
benefits of our partnerships persist
even after we have stepped away from

directly supporting the site. We aim
to build capacity to create meaningful
impacts in healthcare.

Reaching Out Through
Education, Collaboration

Education and training are a major
focus. We mentor institutions to
develop breast imaging leaders so
that those individuals may go on to
increase breast cancer services locally
and nationally. Our education model
incorporates a holistic approach that
focuses on the full continuum of care
for breast health, including primary
and secondary prevention, screening
methods, treatment modalities, and
palliative care. Our interdisciplinary
teams have led combined didactic and
hands-on skills training workshops
to teach interventional techniques to
physicians, positioning techniques to
mammographers, and clinical breast
exam techniques to nurses and pri-
mary healthcare workers in Ghana,
Kenya, Tanzania, Ethiopia, India,
Bangladesh, Peru, and Guyana.

During the COVID-19 pandemic, we
adapted to restricted travel condi-
tions by shifting to remote teaching
and leveraging an online-learning
management platform of prerecorded
lectures, live webinars, and ongoing
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Figure 2. Outline of the RAD-AID Breast Imaging Radiology-Readiness™ Assessment. Thorough
assessment of the target population and available services are necessary to appropriately allocate
resources and ensure that all interventions are high-impact.
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regular virtual classrooms with read- To augment breast care resources
out sessions of recent cases. For sites in LMICs, supporting in-country
where RAD-AID has donated Picture training programs for radiologists
Archiving and Communication who need specialized breast imaging
Systems (PACS) - Guyana, Nigeria, education is vital. RAD-AID is helping
and Laos, for example - image-shar- to create breast imaging fellowships
ing for case consultations and in Ethiopia, Kenya, and Ghana. Such
real-time clinical teaching have also fellowships require longitudinal
been implemented. relationships through multiple stages
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of education program planning, in-
cluding curriculum development and
approval, faculty and trainee recruit-
ment, program implementation, and
collection of competency metrics.

In LMICs and HICs, breast
imaging outreach can be flexibly
implemented to suit local con-
texts via mobile or fixed-site small
clinics, tertiary care institutions,
or a combination thereof. RAD-AID
is supporting care models across
these contexts, including mobile
mammography in India, Morocco,
and the United States; camp clinics
in India, Jordan, Kenya, and the
United States; a primary care clinic
in Peru; and tertiary care sites in
Ethiopia, Ghana, Guyana, Indone-
sia, and Kenya.

While mammography is the
mainstay of breast imaging in
high-resource regions with large-
scale screening programs, it is not a
feasible option everywhere. We have
found that breast ultrasound is often
more easily implemented in early
detection programs. For example,
in Cusco, Peru, our assessment
identified breast health for indigent
women as a critical gap in the local
healthcare landscape. In partner-
ship with Cervicusco, a non-profit
organization that provides cervical
cancer services, and the Instituto
Nacional de Enfermedades Neo-
plésicas (INEN, the National Cancer
Hospital of Peru), we have taught
breast ultrasound to healthcare pro-
viders already skilled at performing
body ultrasound with an efficient,
systematic approach.’®'® In keeping
with the BHGI and NCCN guidelines,
we focus on ultrasound as a diagnos-
tic tool in these regions. There is also
evidence that ultrasound may be a
useful screening tool in areas where
mammography is unfeasible.!”

In the United States, RAD-AID
launched a longitudinal collabora-
tion with the Black Women'’s Health
Imperative (BWHI), National Alliance
of Hispanic Health, and Hologic
Inc’s Project Health Equality to bring
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awareness to and address long-stand-
ing healthcare disparities that affect
women of color.’® In this initiative, we
collaborate with and support primary
care centers that are already serving
medically underserved women of
color as well as tertiary centers inter-
ested in improving access to specialty
care for women who need it most.
Our partner sites are primarily
Federally Qualified Health Centers
(FQHCs), primary care providers
partially funded by the federal gov-
ernment for the purpose of reducing
health inequities.!” Creating access
to screening at the point of prima-
ry care is one successful strategy
implemented by our FQHC partners.
The approach at each institution is
tailored to best meet the needs of the
specific target population. Despite the
varied tactics, patient navigation and
strengthening of the referral pathway
are critical components to address the
social determinants of health.??

Artificial Intelligence
Initiatives

We have implemented breast
radiology artificial intelligence (AI)
tools that provide real-time edu-
cational feedback for physicians
and technologists. The RAD-AID
Al model, called Teach-Try-Use,
integrates education, infrastructure,
and gradual implementations of AI
to locally validate and support Al in
low-resource health institutions.”
This effort has been supported by
several pro-bono contributions of
breast imaging Al software integrat-
ed with RAD-AID’s educational ini-
tiatives, such as Koios and Densitas.
The coupling of Al with radiology
education for breast health outreach
has been particularly valuable while
in-person education had been halted
during the pandemic.*

The Koios Decision Support for
Breast system uses machine learning
to improve accuracy of breast lesion
assessment on ultrasound.” We
expect this tool to help general
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radiologists and non-radiology
providers in Guyana, Kenya, and
Peru triage breast ultrasound

cases so that suspicious lesions are
diagnosed quickly and valuable
resources are not wasted on typically
benign lesions. Densitas® qualityAI™
uses machine learning to provide
mammography technologists with
real-time feedback on positioning
and other critical quality control
metrics.? This has been implement-
ed in Guyana, where mammogra-
phy is a relatively newly available
modality, and continuing education
for mammography technologists

is not easily available, particularly
during the pandemic.

In our preliminary pilot of breast
imaging AI using Densitas in Guyana,
seven mammography technologists
received Al-based quality feedback
on over 380 radiology exams. This
resulted in approximately 20-point
improvements in posterior breast
tissue inclusion in screening exams
over a ten-week period from October
to December 2020. High-quality
mammograms are critical for
accurate interpretation and early
detection of breast cancer. Since the
success of any Al tool in a specific
setting depends on the applicability
of the database from which its algo-
rithms are trained, we anticipate that
implementation of Al in the low-re-
source setting will lead to continued
development of Al tools that are able
to serve patients everywhere.*?’

Future Directions and Goals

As the pandemic continues in 2022
— placing disproportionate burden
on healthcare systems in low-re-
source settings — we will continue
to focus on remote education and
support. We aim to develop and
expand our breast health curricu-
lum to include the important role of
patient navigation.

In the United States, we plan to
scale our model of care to other
sites and engage policy makers to

change healthcare delivery to poor
communities. On a larger scale, we
plan to carefully move forward with
responsible implementation of Al
tools that can increase efficiency and
capacity, including diligent ongoing
analysis and monitoring to ensure
that it is able to serve the needs of
diverse populations.

We hope that in time we are able
to effect change that brings needed
resources to breast cancer care glob-
ally with a focus on early detection.
To that end, the RAD-AID Breast
Imaging team eagerly welcomes
new volunteers with expertise in any
aspect of breast cancer care who are
interested in promoting high-quality
care to underserved patients.

Participation can include donating
educational materials, leading live,
web-based workshops, rendering
over-read opinions on day-to-day
cases, working with our physics and
quality teams to ensure appropriate
standards, trouble-shooting equip-
ment issues via web videoconfer-
encing, or collaborating with our
informatics team to coordinate PACS
and Al implementation.

We seek partnerships with creative
and enthusiastic healthcare pro-
viders dedicated to improving the
health of women worldwide.
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