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Abstract

The growth in the number of cancer survivors in the face of projected health-care workforce shortages will challenge
the US health-care system in delivering follow-up care. New methods of delivering follow-up care are needed that ad-
dress the ongoing needs of survivors without overwhelming already overflowing oncology clinics or shuttling all follow-
up patients to primary care providers. One potential solution, proposed for over a decade, lies in adopting a personal-
ized approach to care in which survivors are triaged or risk-stratified to distinct care pathways based on the complexity
of their needs and the types of providers their care requires. Although other approaches may emerge, we advocate for
development, testing, and implementation of a risk-stratified approach as a means to address this problem. This com-
mentary reviews what is needed to shift to a risk-stratified approach in delivering survivorship care in the United

States.

Growth in the prevalence of cancer survivors over the last de-
cade reflects improvements in the early detection and treat-
ment of cancer as well as the aging population (Figure 1). The
number of cancer survivors in the United States is projected to
rise from 15.5 million currently (1) to 26 million by 2040 (2).
Longevity after cancer treatment has increased as well, and cur-
rently two-thirds of survivors have lived for five or more years
since diagnosis (2). Although the definition of a cancer survivor
includes patients from the time of diagnosis forward (3), this ar-
ticle focuses on posttreatment cancer survivors and their need
for ongoing follow-up care to screen for and treat recurrences
and additional cancers; manage chronic and late effects of can-
cer and treatment; address psychological, social, economic, and
family concerns; encourage healthy lifestyle behaviors; and in-
crease adherence to long-term treatment and follow-up care
regimens (4-7). Currently, this care occurs during follow-up vis-
its with the medical oncologist and/or the primary care provider
(PCP). However, a confluence of shifting factors is creating a per-
fect storm that means “business as usual” for US health-care

systems will increasingly be unable to deliver posttreatment
follow-up care for cancer survivors that meet their needs.

Business as Usual Cannot Continue Because
There Are an Increasing Number of Survivors
Who Need Complex Care

Despite the decade of progress (8) since the Institute of
Medicine’s Lost in Transition Report that brought attention to
the unmet needs of posttreatment cancer survivors (9), a new
workshop from the National Academy of Medicine finds current
models of follow-up care fail to meet the needs of many survi-
vors (10). The inability of current care models to meet survivors’
needs will only worsen because the aging of the US population
means that an increasing number of survivors are over age 65
years (currently 62% but growing to 73% by 2040) and are more
likely to need management of multiple comorbid conditions in
addition to their cancer-specific concerns (11). Most of these
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Figure 1. Growth in the number of cancer survivors over time in the United States.

people are in poorer health compared with the general popula-
tion without cancer and have multiple (average of five) co-
morbid conditions that need to be managed by the PCP with
referrals to multiple specialists when needed (11-18).

Business as Usual Cannot Continue Because
Attempting to See All Follow-Up Patients in
Oncology Clinics Will Become Impossible

Many survivors prefer to be followed by their oncologist (19) due
to emotional connections developed during their cancer experi-
ence and concerns about their PCP’s lack of cancer expertise
and lack of involvement in their cancer care. Although some
survivors are currently followed by their oncology team,
attempting to follow all cancer survivors for long periods of
time after diagnosis in oncology settings will become increas-
ingly impossible. While the number of people newly diagnosed
with cancer has gradually increased (about 2% per year from
1.4 million in 2008 to 1.7 million in 2018), the number of post-
treatment survivors has grown cumulatively and at a faster rate
(>3.5% per year from 10.8 million to 15.5 million in the same 10-
year span) (20). The growth in the number of survivors is creat-
ing a large volume of long-term follow-up patients relative to
the number of newly diagnosed patients or those being actively
managed for metastatic disease and end-of-life care. The
National Cancer Institute estimates that in the decade between
2012 and 2022, the number of survivors who are 5 of more years
from diagnosis is expected to increase by 37% (8.7 million to
11.9 million) while the number of survivors less than 5years
from diagnosis will increase only 22% (4.9 million to 6 million)
(21). The rising number of patients needing oncology care cou-
pled with the shortage of oncologists is already increasing wait-
list times in oncology clinics across the United States (22).

The workforce shortage will only get worse. The American
Society of Clinical Oncology (ASCO) estimated that a nearly 56%
growth in demand for oncology services, coupled with only a 14%
growth in supply of such services, would lead to demand far exceed-
ing supply by the year 2020 (23,24). Because this imbalance is pro-
jected to lead to a shortage of almost 1500 oncologists needed for
the initial care of cancer patients by 2025 (25), medical oncologists
cannot possibly provide ongoing follow-up care for all survivors.

An ASCO workforce report demonstrated that even if multiple
strategies are enacted to handle the increasing patient load
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(more oncology fellowship slots, delaying oncologist retirements,
improved oncology clinic efficiency, etc.), there will simply not be
enough oncologists to see all the newly diagnosed patients need-
ing initial cancer therapy (26). Attempting to see all follow-up
patients in oncology practices would exacerbate forecasted
delays in new patient appointments or in the timing of follow-up
visits for survivors. The volume will exceed clinician bandwidth,
available office space, and other resources for adequately coordi-
nating clinical care. The increasing patient rosters and the associ-
ated paperwork/charting demands are also decreasing
oncologists’ time for research, educational pursuits, and engage-
ment in other meaningful activities. These pressures and lack of
intellectual enrichment are contributing to burnout among
oncologists (27). A recent meta-analysis found that 32% of oncol-
ogists had high burnout, affecting oncologists’ quality of life and
also contributing to poorer clinical care (28).

Business as Usual Cannot Continue Because
Attempting to See All Follow-Up Patients in
Primary Care Is Unlikely to Meet Survivors’
Needs

The oncologist shortage means that an increasing number of
cancer survivors will need posttreatment follow-up care from
other clinicians, including PCPs. However, expecting PCPs alone
to meet the needs of survivors who need complex care is un-
likely to be successful given the vast majority of PCPs receive lit-
tle education or training in how to provide cancer follow-up
care (29) and are also experiencing their own workforce short-
ages (30). Additionally, PCPs are expected to coordinate care of
survivors with clinicians from other specialties as needed to
meet survivors’ needs. However, the United States is also facing
health-care provider shortages in advanced practice providers
(nurse practitioners and physician assistants), pharmacists, and
mental health clinicians, which further complicate provision of
adequate follow-up cancer care (31).

Business as Usual Cannot Continue Because of
Shifts to Value-Based Care and the Need to
Control Costs

Costs of cancer care in the United States are increasing and
projected to reach over $157 billion annually by 2020 (32).
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These costs are coupled with excess costs of being a survivor
(33), estimated at $25-48 billion annually. These costs are
borne by health-care delivery systems but also by patients and
families, an increasing percentage of whom are experiencing
financial hardship from cancer care costs (34). These rising
costs will limit resources of health-care systems to offer
patients and their families to participate in needed follow-up
care and services and contribute to disparities in health out-
comes already seen in many subgroups of survivors (35).
These trends are occurring just as US health-care systems are
beginning to shift from volume-based care to value-based
care, bringing increased attention to outcomes and cost con-
trol (36-38). The alignment of these factors with the shift to
value-based reimbursement necessitates the development of
methods of care delivery that optimize patient outcomes and
promote health equity while dealing with provider shortages
and controlling costs to health-care delivery systems and to
patients and families.

Innovative Care Delivery Models Are Needed

With the increasing impossibility of seeing all follow-up
patients in oncology or primary care clinics and continuing
reports of care that fails to meet survivors’ needs, why have al-
ternative models not yet been developed and implemented
widely? This failure to plan is due in part to a failure to con-
ceptualize what the increasing number of cancer survivors
means for practice, research, or education, and a “head in the
sand” approach, which is no longer tenable. In most practice
settings, the number of annual new cases is used as a proxy
for cancer program size, planning program resources, and fa-
cilities growth and in determining workforce needs. Cancer
trends over the last 30 years show that although the number of
new cases has been growing linearly and slowly, it is a poor
measure for anticipating overall needs including clinical
resources, health-care workforce, and facility space and staff-
ing needs. It also fails to identify pressing research questions
about caring for this population and in identifying and meet-
ing the education needs of clinicians, survivors, and their care-
givers. Additionally, because the stress of specializing in
oncology and regularly providing bad news to patients contrib-
utes to burnout (27,39), it must be kept in mind that oncolo-
gists benefit from seeing patients who are doing well. Seeing a
wide range of cancer patients can contribute to their own
mental health, provide a sense of accomplishment, and pre-
vent burnout. Therefore, we need to rethink how we deliver
follow-up visits for cancer survivors in a way that meets survi-
vors’ needs while contributing to job satisfaction of our
clinicians.

Personalized, Risk-Stratified, Follow-Up Care
Presents a Potential Solution

It is clear that new methods of delivering follow-up care for on-
cology patients are needed that address patients’ ongoing needs
without overwhelming already overflowing oncology clinics or
shuttling all follow-up patients to PCPs who have neither the
time nor the expertise to meet survivors’ needs. With the shift
to value-based care, new follow-up care methods must also
help achieve these improved outcomes while controlling costs
over the long term and providing care in ways that address
rather than exacerbate socio-economic health disparities (40).

One potential solution, proposed for over a decade, lies in
adopting a personalized approach to care in which patients are
triaged to distinct care pathways based on the complexity of
their needs and the types of providers their care requires. To
work, the stratification should be based on multiple factors be-
yond overall prognosis and risk of recurrence, including the se-
verity of chronic effects of treatment; their risk of late effects
and additional cancers; their functional ability; their personal
resources and capacity to self-manage aspects of their care; and
the knowledge level of their providers and capacity of their
health-care system to detect and manage issues that arise. This
type of personalized approach to follow-up care is referred to as
“risk-stratified care” and is in use in the United Kingdom,
Australia, and other countries (41,42). In practice, patients with
minimal ongoing problems who are considered at low risk of
late effects may be followed early after treatment ends in pri-
mary care, whereas patients who have multiple complex needs
may be followed in oncology and by a multi-disciplinary team
of specialty providers, as needed. Patients with moderate levels
of risk and ongoing problems may be followed by advanced
practice providers focusing on survivors or “shared care” with
both primary care and oncology expertise.

Versions of a personalized approach to cancer care, like the
risk-stratified model in the United Kingdom, have been sug-
gested in the United States since 2006 but have yet to be
adopted (43-46). This approach has been tested in Northern
Ireland for breast cancer patients. Results showed that imple-
menting this care improved receipt of timely follow-up mam-
mograms by 20% while decreasing waiting list time in surgery
and medical oncology by 34% and freeing up more of clinicians’
time for patients with complex needs (47). Similar testing in
Canada has shown that low-risk breast cancer survivors who
are transitioned from oncology-led to primary care-based fol-
low-up have lower rates of hospitalizations, fewer oncology vis-
its but equivalent primary care visits, greater rates of
mammography but fewer other diagnostic tests, lower overall
health-care costs, and equivalent survival compared to patients
who were not transitioned using a risk-stratified model (48).
Other models that have been described include disease-specific
survivorship clinics, consultation survivorship clinics, and mul-
tidisciplinary survivorship clinics (46) but do not address the pa-
tient volume and workforce issues described here.

Implementation of a personalized or risk-stratified approach
to follow-up care like the United Kingdom or Canadian risk-
stratified care is likely to be more complex in the United States.
The United Kingdom and Canada have single-payer health sys-
tems, whereas the United States has diversity in care delivery
systems and current problems with fragmentation of care com-
ponents. Still, several lessons learned from countries where
risk-stratified care has been tested are helpful in considering
how to implement a similar model in the United States. Pilot
testing in the United Kingdom demonstrated that rather than
being based on a complex algorithm, risk-stratification required
identifying patients who need close clinical follow-up and then
helping the majority of patients to self-manage issues they ex-
perience with limited clinician involvement except for surveil-
lance or screening tests. Self-management is defined as a
person’s ability to manage the symptoms and consequences of
living with a chronic condition, including treatment, physical,
social, and lifestyle changes (49). In the case of follow-up care,
this means educating patients on what to look out for in terms
of recurrences, additional cancers, and late effects, having sys-
tems set up to detect and manage problems that occur, and pro-
viding patients with a pathway back to their oncology team



when needed (50). The UK pilot studies demonstrated that 50%
of colorectal, 80% of breast, and 50% of prostate cancer patients
treated with curative intent were able to self-manage posttreat-
ment (51). Of note, these are the diseases with the highest vol-
ume of survivors needing follow-up care in the United States.
Further, supporting the majority of patients in self-
management met patients’ needs, freed up oncologists’ time,
and enhanced the quality and productivity of the healthcare
system, which is projected to save England 90 million pounds
over 5years (52). We need scalable pilot studies in the United
States to evaluate similar outcomes in our health-care system.

Research, Practice, Education, and Health
Policy Changes Needed

The United States needs multi-level interventions to align
workforce, health-care system, facilities, and programs to spe-
cifically address survivors’ care. We believe a risk-stratified ap-
proach offers the potential for personalized follow-up care that
will provide the essential components of survivorship care (fol-
low-up care to screen and treat recurrences and additional can-
cers; manage chronic and late effects of cancer and its
treatment; address psychological, social, economic, and family
concerns; improve lifestyle behaviors; and increase adherence
to long-term treatment and follow-up care guidelines) while be-
ing efficient and cost effective. It will be crucial to address
issues of dissemination and implementation early in this pro-
cess in a shift from our current system of follow-up care to a
more personalized, stratified approach in diverse settings.

We have begun efforts to address this needed shift in follow-
up care. The American Cancer Society and ASCO convened a
Summit in January 2018 to identify strategies for implementa-
tion. This group outlined a set of recommendations including
research, practice change, clinical guidelines development, and
policy reform to support practice changes (53). Additionally, the
American Cancer Society (ACS) and the Oncology Nursing
Society conducted a roundtable on mitigating the adverse
effects of cancer and its therapy in March of 2018. This group
discussed the roles of digital tools in identifying needs and de-
livering personalized risk-stratified interventions, facilitating
timely referrals or prescriptions, and especially in supporting
self-management by survivors. Together, these efforts have
pointed to a set of strategies that must be enacted to test and
implement effective risk-stratified approaches for follow-up
care (Figure 2).

Research needs to be conducted to inform both how to risk
stratify survivors and deliver risk-stratified interventions to en-
courage a systematic change in delivering follow-up care for
survivors after treatment. Part of this effort must identify how
to support survivors in self-managing their health to the extent
possible, using eHealth and community- or home-based inter-
ventions where needed rather than the clinical care system.
Educational efforts will need to target all clinicians, to increase
their comfort in delivering care, and survivors and caregivers
who will be assuming more self-management. A particularly
important aspect of the needed culture change in survivorship
care will need to be initiated from the time of diagnosis to estab-
lish expectations on behalf of the oncology team, patients and
families, and PCPs. Experts in dissemination and implementa-
tion science will need to weigh in on the best ways to introduce
these changes while acknowledging the emotional connections
between survivors and their oncology team. We also need to
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maintain exposure for the oncology team to survivors who are
doing well, even if in other settings or mechanisms.

Additionally, we need a more comprehensive appraisal of
what our health-care system needs to deliver care to those with
cancer. Rand Corporation recently published a report regarding
the readiness for the US health-care system to diagnose and
treat people with Alzheimer’s (54). They asked two important
questions that are relevant to the cancer survivor population:
How prepared is the US health-care system to handle the poten-
tial caseload when a disease-modifying therapy for Alzheimer’s
disease becomes available? What can be done to reduce capac-
ity limitations and avoid delays in access to care? A similar ef-
fort in survivorship could help health-care systems understand
the resources and workforce needed to address the growing
population of cancer survivors. Additional simulation modeling
studies are needed to anticipate the effects of risk-stratified
care and related shifts (more patients in a self-management
pathway, the introduction of eHealth digital tools to facilitate
care) on patient outcomes, health-care utilization needs, work-
force shortages, and costs.

Conclusion: A Call to Action

We have outlined a looming issue, a tsunami of survivors and a
workforce gap, with respect to delivering follow-up care that
will continue to affect all aspects of oncology practice unless
addressed. Although other approaches may emerge, we advo-
cate for development, testing, and implementation of a risk-
stratified approach as a means to address this problem. Each
group that is involved in providing follow-up care to survivors
has a role in addressing these needs and gaps in care for survi-
vors whose cancer treatment has ended. Stakeholders include
professional organizations, cancer programs and health-care
systems, individual clinicians and teams, patients and families,
advocacy groups, health policy experts, and insurers. Some
examples of critical actionable strategies for each are listed
below.

Professional organizations should monitor and project work-
force needs and provide the education, tools, and support
needed to provide follow-up care for survivors. Creating risk-
stratified, evidence-based care guidelines for clinicians and
companion guidance for survivors needs to be developed collab-
oratively by our professional organizations to guide this effort.
This should involve harmonizing our evidence-based, follow-up
care recommendations as well as efforts to make them easily
available, integrated, and actionable in our electronic health
records to facilitate value-based cancer care. We also need to
additionally define the metrics for quality survivorship care
that will create accountability and incentives for delivering
guideline-consistent care.

Cancer programs and health-care systems should analyze
their patient characteristics and volumes as well as types of vis-
its. Staffing, facilities, and programming needs should use types
of patients (on treatment, off treatment) seen as well as the vol-
ume of visits and the number of patients. Transition plans for
treating longer term, lower risk survivors in primary care should
be developed and implemented. We need oncology clinicians to
be setting the expectation from the time of cancer diagnosis
that the patient should be continuing to see their PCP (or getting
them one) throughout and beyond their cancer treatment for
ongoing management of their other health issues. We also need
to introduce “upfront” the idea that many patients will be fol-
lowed by their PCP when treatment ends unless more oncology
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Patient identification & assignment

Develop and validate risk-stratified follow-up care framework
Improve prediction of morbidity and mortality risk using innovative,
integrative methods

Test and implement digital tools to collect and integrate patient-
reported outcome data (PROs) with decision support

Define, develop and implement care delivery by
risk strata

Develop precision medicine approaches to personalized risk-
stratified care

Create Personalized, Risk-Stratified Cancer
Follow-up Care

Develop, test and implement digital tools to elicit preferences for
care, educate, empower and engage patients in care

Implement interventions to imp supported self g
Develop, test and implement digital tools to support self-
management at point-of-need outside of clinical settings

Evaluate the potential impact on care

Simulate the effects of risk-stratified follow-up care on health care
workforce and resources

Simulate the effects of earlier mitigation of adverse effects on
patient, health care utilization and cost outcomes

Simulate the effects of risk-stratified follow-up care on patient
function, health care utilization, costs and clinician satisfaction
Testimpl ion of risk- ified care and de-impl. ion
of current practices not supported by these models

Identify policies that are needed to facilitate implementation

Better meets survivers needs
Deal with workforce shortages and health care costs
Prevent clinician burnout

Figure 2. Coordinated strategies needed to develop personalized, risk-stratified cancer follow-up care.

or other specialty care input is needed. New ways to support
patients in self-managing their health are urgently needed as
are ways to implement metrics for quality follow-up care to
measure progress in meeting value-based quality cancer survi-
vorship care. We also must leverage the growing number of
eHealth programs, including electronic patient-reported out-
come-based symptom surveillance and management systems
to assist survivors in detecting new problems early. This system
will be critical to the success of transitioning low-risk patients
to self-management.

Patients and families should be actively engaged in their
follow-up care and participating in supported self-management
over time and to remain connected with their PCP throughout
their cancer journey. We need to be sure we are finding inter-
ventions to meet survivors’ needs through eHealth or in their
communities and with other available resources. For those who
do not have the abilities, resources, or adequate social support
to do so, alternative support will need to be provided.

Advocacy groups and other organizations can play a role in
helping to develop materials and methods to support patients
in self-managing their health, better using community resour-
ces/interventions (eg, LIVESTRONG at the YMCA) and eHealth
interventions that can help with self-management outside the
clinic (eg, ACS/National Cancer Institute-developed Springboard
Beyond Cancer mobile health resource for survivors and care-
givers). For survivors of intermediate or high risk, we need to
create and test special follow-up clinics for those patients who
do need specialized clinicians following them. These efforts
need to rely on the use of advanced practice providers (nurse
practitioners and physician assistants), with oncologist input
where needed, and seamless connections to a multi-
disciplinary teams of clinicians who can help manage chronic
and late effects (eg, cancer rehabilitation, psychosocial care,
palliative care, cardio-oncology, genetics, etc.).

Clinicians need to help develop strategies enabling them to
see a complex range of cancer patients while preventing burn-
out (55). How can oncologists maximize their satisfaction with a

rewarding but emotionally difficult case load of patients? How
can clinicians prepare patients and their families to be intro-
duced to this idea early in the cancer process? How can they be
supported to assume self-management during and after treat-
ment ends? How do we facilitate patient-centered coordination
of care among clinicians in meeting the needs of survivors? One
example might be in scheduling follow-up patients for a sepa-
rate time or clinic than new patients or patients on active treat-
ment. Another example may be streamlining and reducing the
burden of other tasks that prevent oncology clinicians from
feeling a sense of purpose in their work. Programs to address
work-life balance and coping strategies may also be beneficial
to decompress intense work environments (56,57).

Health policy experts and insurance companies need to ad-
dress the implications for this shift in follow-up care. We need
to ensure adequate coverage for these services, especially in
supporting survivors and their families in providing self-
managed follow-up care. Clinicians should be reimbursed for
working out plans for follow-up care with survivors and setting
expectations for care.

Although risk-stratified cancer care has been suggested in
the United States for over 10years, little progress has been
made in realizing this paradigm shift nor have alternative mod-
els emerged. As the growth of survivors continues and work-
force shortages grow, we need to do more than write about this.
As Craig Earle reminded us in 2006, failing to plan is planning to
fail (58). We must start enacting plans to develop and test these
new care models. Each stakeholder group should take on what
they can do alone and collaborate with others to advance this
agenda. Further, many of these ideas need to be developed and
tested in a parallel process by several stakeholders brought to-
gether to create this shift in follow-up care. We hope this com-
mentary will provide direction on what needs to be done to take
this from concept to implementation. We simply cannot afford
to fail. The health of our survivors, the happiness of our clini-
cians, and the financial well-being of our health-care systems
and our patients and families are at stake.
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