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Abstract
Background. Survivorship for those living with primary CNS cancers begins at diagnosis, continues throughout 
a person’s life, and includes caregivers. Opportunities and challenges exist to advance survivorship care for those 
living with primary CNS cancers that necessitate stakeholder involvement.
Methods. In June 2021, NCI-CONNECT convened a two-day virtual workshop about survivorship care in neuro-
oncology. Two expert panels provided key recommendations and five working groups considered critical questions 
to identify strengths, weaknesses, opportunities, and threats to the advancement of survivorship care and devel-
oped recommendations and action items.
Results. The following action items emanated from the workshop: seek endorsement of meeting report from stake-
holder organizations; address barriers in access to survivorship care and provider reimbursement; advance survi-
vorship research through NIH and private grant support; develop a survivorship tool kit for providers, people living 
with primary CNS cancers and their caregivers; provide accessible educational content for neuro-oncology, neu-
rology, and oncology community providers about survivorship care in neuro-oncology; and establish core com-
petencies for survivorship care for neuro-oncology providers to be included in training and standardized exams.
Conclusions. Action items aim to address access and reimbursement barriers, expand patient and provider educa-
tion, develop core competencies, and support survivorship research through funding and other supports.

Proceedings of the Survivorship Care in Neuro-Oncology 
Workshop sponsored by the Comprehensive Oncology 
Network Evaluating Rare CNS Tumors (NCI-CONNECT)
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“An individual is considered a cancer survivor from 
the time of diagnosis, through the balance of their life. 
Family members, friends, and caregivers are also im-
pacted by the survivorship experience and are there-
fore included in this definition.” National Coalition of 
Cancer Survivors and the National Cancer Institute1,2

Primary cancers of the brain and spinal cord account for 
less than two percent of all cancers diagnosed annually in 
the United States. Survivors of primary CNS cancers, to-
gether with their caregivers and loved ones, are impacted 
each day by one of the more than 100 different types of 
CNS cancers. In addition to the challenges of receiving 
an accurate diagnosis and navigating treatment, people 
living with primary CNS cancer face many ongoing chal-
lenges in learning to live their lives in adaptation following 
diagnosis and treatment. Common physical symptoms as-
sociated with primary CNS tumors that affect daily living 
include cancer- and treatment-related fatigue, weakness, 
seizures, difficulty with sleep, functional issues, and other 
treatment-specific symptoms such as nausea and con-
stipation. Patients frequently experience cognitive chal-
lenges including difficulty thinking, remembering, seeing, 
speaking, and understanding. They may feel overwhelmed, 
anxious, and sad. These challenges are compounded by 
the fact that most clinicians lack experience with survivor-
ship care issues and needs. Cancer survivorship care is 
defined in the seminal 2005 Institute of Medicine proceed-
ings report “From Cancer Patient to Cancer Survivor: Lost 
in Transition” as including prevention and management of 
toxicities, surveillance for recurrence or subsequent neo-
plasm, and healthcare delivery.3 To be able to improve the 
survivorship experience of primary CNS cancer survivors 
through the provision of survivorship care, the first step is 
to raise awareness of the many challenges faced each day 
by people living with primary CNS tumors. The hope is that 
through close collaborations with patients and advocacy 
groups the neuro-oncology community will advance both 
promising new treatments for primary CNS cancers as well 
as new approaches to improve the daily lives of survivors 
across all phases of their illness.

The NCI-CONNECT Program and 
Survivorship Care in Neuro-Oncology 
Workshop

The NCI-CONNECT program (cancer.gov/nci-connect) 
housed in the Neuro-Oncology Branch in the National 
Cancer Institute’s Center for Cancer Research, was 
launched in 2017 with support from the National Cancer 

Moonshot℠ as part of the 21st Century Cures Act. NCI-
CONNECT was founded under the first recommendation 
of the Blue Ribbon Panel, focused on enhancing patient 
engagement that addresses underserved patient popula-
tions, in this case patients with rare CNS cancers. The pri-
mary aim of the NCI-CONNECT program is to improve care 
and treatment for people living with rare CNS tumors by 
establishing and fostering patient-advocacy-provider part-
nerships, and networks. The goals of NCI-CONNECT are 
threefold: (1) to develop a national and international net-
work to facilitate study of these rare cancers; (2) to utilize 
these networks to collect, analyze and share data to im-
prove understanding of CNS cancers; and (3) to translate 
these findings into new treatments to improve patient out-
comes and patient lives.

In support of its mission, NCI-CONNECT has a compre-
hensive clinical program that offers a skilled medical team 
and services to assist patients and family members cope 
with their illness and has identified issues salient to people 
living with any primary CNS tumor type that it addresses 
through research and both provider and lay education. The 
NCI-CONNECT program has undertaken multiple studies 
that explore patients’ experiences of living with a pri-
mary CNS tumor. For example, the “Evaluation of Natural 
History and Specimen Banking” study (NCT02851706; PI: 
TS Armstrong) has enrolled over 900 adults with primary 
CNS cancers. Evaluation of clinical, treatment and tumor 
characteristics, and patient-reported outcomes of study 
participants ≥5  years since initial diagnosis revealed sur-
vivors clustered into distinct cohorts based on symptom 
severity that was irrespective of tumor grade or molec-
ular profile.4 Another large cohort study found that many 
people with primary CNS tumors reported 10 concurrent 
symptoms, some of which may be rated as moderate or 
severe, and this high symptom burden had a deleterious 
impact on patients’ general health status and health-
related quality of life.5 These data demonstrate the critical 
need for holistic survivorship care programs. Longitudinal 
symptom assessments to better understand the trajectory 
of symptoms as well as studies exploring interventions 
to improve how people feel and function also are needed 
to develop comprehensive and effective approaches to 
survivorship care.

Numerous challenges exist in advancing survivorship 
care within neuro-oncology. The relative rarity of these tu-
mors, lack of evidence-based guidance for treatment, and 
limited experience of the majority of clinicians who care 
for these patients, all contribute to survivorship care being 
understudied and underutilized. An important aspect of the 
NCI-CONNECT mission is to work collaboratively with non-
profit advocacy organizations that share a common con-
cern for improving the outcomes and lives of patients with 

https://cancer.gov/nci-connect
https://clinicaltrials.gov/ct2/show/NCT02851706?term=02851706&draw=2&rank=1
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“An individual is considered a cancer survivor from 
the time of diagnosis, through the balance of their life. 
Family members, friends, and caregivers are also im-
pacted by the survivorship experience and are there-
fore included in this definition.” National Coalition of 
Cancer Survivors and the National Cancer Institute1,2

Primary cancers of the brain and spinal cord account for 
less than two percent of all cancers diagnosed annually in 
the United States. Survivors of primary CNS cancers, to-
gether with their caregivers and loved ones, are impacted 
each day by one of the more than 100 different types of 
CNS cancers. In addition to the challenges of receiving 
an accurate diagnosis and navigating treatment, people 
living with primary CNS cancer face many ongoing chal-
lenges in learning to live their lives in adaptation following 
diagnosis and treatment. Common physical symptoms as-
sociated with primary CNS tumors that affect daily living 
include cancer- and treatment-related fatigue, weakness, 
seizures, difficulty with sleep, functional issues, and other 
treatment-specific symptoms such as nausea and con-
stipation. Patients frequently experience cognitive chal-
lenges including difficulty thinking, remembering, seeing, 
speaking, and understanding. They may feel overwhelmed, 
anxious, and sad. These challenges are compounded by 
the fact that most clinicians lack experience with survivor-
ship care issues and needs. Cancer survivorship care is 
defined in the seminal 2005 Institute of Medicine proceed-
ings report “From Cancer Patient to Cancer Survivor: Lost 
in Transition” as including prevention and management of 
toxicities, surveillance for recurrence or subsequent neo-
plasm, and healthcare delivery.3 To be able to improve the 
survivorship experience of primary CNS cancer survivors 
through the provision of survivorship care, the first step is 
to raise awareness of the many challenges faced each day 
by people living with primary CNS tumors. The hope is that 
through close collaborations with patients and advocacy 
groups the neuro-oncology community will advance both 
promising new treatments for primary CNS cancers as well 
as new approaches to improve the daily lives of survivors 
across all phases of their illness.

The NCI-CONNECT Program and 
Survivorship Care in Neuro-Oncology 
Workshop

The NCI-CONNECT program (cancer.gov/nci-connect) 
housed in the Neuro-Oncology Branch in the National 
Cancer Institute’s Center for Cancer Research, was 
launched in 2017 with support from the National Cancer 

rare adult CNS tumors through awareness and education. 
These partnerships allow outreach to patients who may 
not be seen in centers of excellence and the provision of 
direct education regarding tumor types, support programs, 
symptom management, and approaches to survivorship 
care for patients, advocacy organizations, and healthcare 
providers.

As we began planning for this collaborative work-
shop, we recognized the crucial importance of under-
standing what survivorship means to people living 
with a primary CNS cancer, their caregivers and family 
members, and neuro-oncology clinicians, and their re-
spective views on what the top survivorship issues 
are. To explore these topics within the neuro-oncology 
community, NCI-CONNECT issued an online survey to 
the  Neuro-Oncology Branch’s public Twitter account 
and NCI-CONNECT private Facebook account. Also, all 
symposium registrants and workshop invitees received 
the survey via email. The survey targeted patients and 
family members, patient advocacy partners, healthcare 
providers, and researchers, and presented open-ended 
questions. The survey anonymously asked respondents 
to identify themselves as either a patient, caregiver, 
family member, patient advocate, healthcare provider, 
or researcher so respondents could receive survey ques-
tions appropriate to their role. A total of 151 individuals 
responded (Figure 1A). Among healthcare provider, 
researcher, and patient advocate respondents, they 
reported the most common survivorship issues neuro-
oncology patients face as learning to live with deficits 
(77%), need for psychological support (55%), financial 
toxicity (32%), loss of independence and managing un-
certainty about the future (19%) (Figure 1B). When pa-
tient and family respondents were asked about the 
top three survivorship care issues they face, the most 
common responses were psychosocial support needs 
(51%), adapting to new limitations (45%), clinical care 
issues (45%), the need for educational resources (24%), 
feeling alone and uncertain (22%), and financial toxicity 
(18%) (Figure 1C). The qualitative survey results from 
patient and family members identified important and 
common themes in what survivorship means to them, 
including “living through challenges,” “having a posi-
tive outlook”, “continuing to live life,” “figuring out the 
new normal,” and “moving past surgery and diagnosis” 
(Figure 1D).

Methods

In June 2021, NCI-CONNECT convened a two-day virtual 
event focused on survivorship care in neuro-oncology, 
with the goal to identify survivorship care needs in 
people living with any primary CNS tumor, provide 
key recommendations and consider critical questions 
to identify strengths, weaknesses, opportunities and 
threats to the advancement of survivorship care, and 
develop recommendations and action items to address 
these important issues. Day 1’s educational open reg-
istration symposium (Figure 2A) featured foundational 
lectures and panel discussions from interprofessional, 

multidisciplinary expert speakers, and patient advo-
cates with the goal to provide both lay and professional 
education, and identify the current ‘state of the sci-
ence’ regarding oncology and neuro-oncology specific 
survivorship care (Figure 3A). During Day 2, invited at-
tendees participated in small working groups (Figure 
2B) defined by focused areas included in the quality 
cancer survivorship care framework (Figure 3B) en-
dorsed by the National Cancer Institute Office of Cancer 
Survivorship.6 Workgroups were formed with consider-
ation of key representation based on expertise in clin-
ical care and research, diversity of professions, and 
inclusion of an advocacy representative in each group. 
Members were provided reference material prior to the 
workshop, including manuscripts discussing the survi-
vorship framework and the S.W.O.T method for organ-
izing the discussion of barriers and opportunities within 
working groups (Figure 4). Day 2 concluded with pres-
entations by each working group, discussion of recom-
mendations with final action items recommended. The 
workshop’s discussion of survivorship care focused on 
the US healthcare system, recognizing differences in 
cultures and healthcare systems impact the provision 
survivorship care, and planning for future collaborative 
expansion with strategic partners outside the US as part 
of next steps. This manuscript summarizes the proceed-
ings of the workshop and presents the action items.

Event Summary and Results

Event Day 1: Virtual Open Registration Symposium

Foundational Lectures on Defining Survivorship and 
Recognizing Needs

As a result of cancer survivorship beginning from the time 
of diagnosis, there are many experiences within survivor-
ship. As survivorship care begins from the time of diag-
nosis, there are a myriad of issues faced early versus late 
in the disease trajectory, for those with brain versus spinal 
cord tumors, and for those facing multiple treatments 
versus surgery alone or faced with a shorter versus longer 
disease course or trajectory. In addition, many different 
types of survivors exist ranging from those living with their 
cancer to those with no evidence of disease following treat-
ment. Use of the term “cancer survivor” is meant to capture 
the population with a history of cancer rather than provide 
a label that may or may not resonate with individuals. 

A key concept distinguishing the provision of survivor-
ship care from the provision of usual cancer care is that 
survivorship care is ultimately about the person who is 
living with the cancer and the consequences of its diag-
nosis and treatment. To fully accommodate cancer sur-
vivors and the continuum of their unique experiences 
within the provision of survivorship care, the conceptu-
alization of survivorship care as focused on the illness 
experience of the person living with the disease is advan-
tageous. From this perspective, the illness experience is 
influenced by multiple factors (e.g. physical deficits and 
symptoms, social roles, psychological considerations 

https://cancer.gov/nci-connect
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3 Open-ended questions:

Top 3 survivorship care issues faced by
neuro-oncology patients

Healthcare provider, researcher, patient advocate responses

Direct subcodes

Adapting to new
limitations

41 (77%) Living with deficits

Psychosocial support
needs

29 (55%) Psychological support

Financial 17 (32%) Financial toxicity

Existential concerns

Focus on QOL

10 (19%)

8 (15%)

Clinical care factors 7 (13%)

Needing resources

Potential recurrence

Personal concerns

7 (13%)

4 (8%)

3 (6%)

Moving forward 1 (2%)

Total # of respondents 53

--

--

--

Loss of independence and managing
uncertainty about the future

Optimizing overall health

Access of trials and ongoing F/U

Educational resources

Number of
responses

Common lower-level codes

Top 3 survivorship care issues faced by people living
with a brain or spine tumor and their loved ones

Patient and family responses

What does survivorship mean to you?
Patient and family responses

Direct subcodes

Psychosocial support needs 26 (51%)

23 (45%)

23 (45%)

12 (24%)

11 (22%)

9 (18%)

4 (8%)

3 (6%)

3 (6%)

3 (6%)

1 (2%)

1 (2%)

51

Psychological support

Dealing with overall effects

Challenges with care

Educational

Feeling alone & uncertainty

Financial toxicity

Losing control

Adapting to new limitations

Clinical care factors

Needing resources

Personal concerns

Financial

Personal concerns

Moving forward

Importance of QOL

Concerns about health
insurance

Unclear boundaries on
survivorship

Total # of respondents

Everyone is different

--

--

--

--

37 (74%)

11 (22%)

3 (6%)

2 (4%)

1 (2%)

50

Continuing to live life

Acceptance

--

--

--

--

Number of
responses

Common lower-level codes

Direct subcodes
Number of
responses

Common lower-level codes

Living through challenges

Having a positive outlook

Being in remission

Getting the resources needed

Term can be overwhelming

Total # of respondents

PRIMARY ROLES

Pre-workshop survey analysis

What does survivorship mean to you?
Other health care related role 5 (3%)

9 (6%)

11 (7%)

12 (8%)

20 (13%)

n = 151

45 (30%)

49 (33%)

Health care provider

Patient

0 10 20 30 40 50 60

Patient advocate

Other family member

Researcher-non clinician

Caregiver

What do you think the top 3 survivorship care
issues faced by people living with a brain or
spinal cord tumor or their loved ones are?

What do you think the top 3 survivorship cares
issues faced by neuro-oncology patients are?

A

B

D

C

Figure 1. Preworkshop survey results analysis. A) List of three open-ended questions created for the survey and reporting of the number of re-
spondents listed by self-identified roles. B) Thematic analysis results of healthcare provider, researcher, patient advocate responses to the ques-
tion asking their opinion regarding the top three survivorship care issues faced by neuro-oncology patients. C) Thematic analysis results of patient 
and family member responses to the question asking their opinion regarding the top three survivorship care issues faced by people living with a 
brain or spine tumor and their loved ones. D) Thematic analysis results and word cloud derived from patient and family responses to what survivor-
ship means to them.
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unique to the individual such as personality traits, beliefs, 
and sense of purpose and meaning, experiences with past 
life challenges). This conceptualization of survivorship al-
lows inclusion of individuals receiving continuous treat-
ment to lower the risk of recurrence or progression as well 
as cancer survivors who have a diagnosis that is likely in-
curable, which is critically important for neuro-oncology 

patients for whom “remission” is not applicable in 
most cases.

Many survivors are unprepared to cope with and manage 
the panoply of symptoms, functional impairments, shifts in 
roles, unemployment, or changes in sense of meaning and 
purpose that arise following their diagnosis or during and 
after cancer treatment. Cancer survivors have expressed 

  
Patient and caregiver perspective 

Survivorship care in
neuro-oncology symposium

Day 1: June 21

Educational lectures

Question and answer session

Panel discussions with experts

Survivorship care in
neuro-oncology symposium

Day 2: June 22

Working group sessions

Reports from working groups

Next steps

Educational session 1: defining survivorship and recognizing needs 
Survivorship research and funding 
Dr. Emily Tonorezos, Director, Office of cancer survivorship, NCI 
Navigating survivorship care in neuro-oncology 
Dr. Heather Leeper, NCI 
Survivorship education for delivering quality cancer care 
Dr. Deborah Mayer, Director, Cancer Survivorship, 
UNC Lineberger comprehensive cancer center 
Survivorship in neuro-oncology 
Dr. Terri Armstrong, NCI 
Question & answer session with keynote speakers 

Patient and caregiver perspective 

Educational session 2: Education and research development 
Panel discussion: survivorship research in oncology 
Drs. Terri Armstrong, Mark Gilbert, and Heather Leeper, NCI, Moderators 
Dr. Marie Bakitas, University of Alabama Birmingham 
Dr. Mary Cooley, Dana-Farber Cancer Institute 
Dr. Christine Miaskowski, University of California San Francisco (UCSF) 
Dr. Emily Tonorezos, NCI 
Dr. Nicole Willmarth, American Brain Tumor Association 

Panel discussion: Perspectives in neuro-oncology 
Drs. Terri Armstrong, Mark Gilbert, and Heather Leeper, NCI, Moderators 
Dr. Susan Chang, UCSF 
Dr. Shawn Hervey-Jumper, UCSF 
Dr. Paula Sherwood, University of Pittsburgh 
Dr. Christina Tsien, Johns Hopkins 
Kim Wallgren, CERN Foundation 

Patient and caregiver perspective 

Welcome and symposium overview 

Working group sessions: 

Group 1: Psychosocial effects 

Group 2: Physical effects 

Group 3: Chronic conditions 

Group 4: Recurrences and new cancers 

Group 5: Health promotions 

SWOT Reports from working groups & summarization 

Discussion of action items involving research, 
Guideline development and education goals 

A

B

Figure 2. Workshop Agenda. (A) Event Day 1 symposium agenda featured expert speakers and panelists who provided foundational education 
and recommendations to advancing survivorship care and research. (B) Event Day 2 working group agenda included individual group discussion 
sessions with SWOT reports to the whole group and discussion of action items focused on research, guideline development and education goals 
with summary of next steps.
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challenges and needs in learning how to live with having 
cancer in the long term, how to navigate care options and 
access mental health and psychosocial support, where 
to obtain relevant, accessible information and resources 
to manage their care, and find peer support networks.7 

Adults living with cancer report having unmet needs war-
ranting earlier intervention, a desire to know more about 
the realities of living with cancer earlier in their disease tra-
jectory, and better continuity of care across providers and 
specialties.8

  
A 

B 

Healthcare providers 

Models of care

Processes of care

Family 
Patient 

Patient advocacy 
groups 

Survivorship care plan 

Surveillance and 
management of 
physical effects

Prevention and 
surveillance for
recurrence and
new cancers

Assessment tailored 
by cancer type and 
treatment exposure 
Imaging, testing, 
and/or specialty
care referral 
Treatment (e.g, 
medication, therapy, 
exercise) 
Risk-reducing
strategies 
Reassessment for 
response/resolution 

Family history/genetics
evaluation 
Adjuvant/risk-reducing 
strategies
Surveillance visits,
laboratory testing, 
and imaging 

Health promotion 
and disease prevention

Prevention-focused visits
and testing 
Age- and sex-appropriate 
cancer screening 
Smoking cessation 
Weight management, diet, 
and physical activity
Other lifestyle behaviors 
(e.g, alcohol use, 
sun protection) 
Vaccination 

Care 
coordination 

Provider
patient

Patient

communication

provider 
communication 

Desired impacts of 
survivorship care 

Management of comorbid 
conditions 
Management of 
psychosocial conditions 
Management of long-term 
and late effects of disease 
and its treatment 
Adherence to surveillance 
Optimize use of health care 
resources 
Engagement with health 
resources available at local, 
state and federal levels 

Potential PROs in
neuro-oncology

survivorship care 

Health related 
quality of life 
Mood 
Fatigue 
Functional status 
Cognitive status 
Seizure control 
Headache/pain 

Neuro-Oncol. 2018; 20 (7): vii40–vii46. 

Surveillance and 
management of 
psychosocial effects

HEALTH-RELATED
QUALITY OF LIFE/

FUNCTION

EMERGENCY
SERVICES/

HOSPITALIZATIONS

HEALTHCARE
DELIVERY

COSTS MORTALITY

OUTCOMES

RECURRENCES
AND NEW
CANCERS

PHYSICAL
EFFECTS

PSYCHOSOCIAL
EFFECTS

HEALTH
PROMOTION

CHRONIC
CONDITIONS

Surveillance and 
management of chronic
medical conditions

Assessment (general 
and tailored by cancer 
type and treatment 
exposure) 
Sub-domains: 
psychological, financial/
employment, and 
interpersonal
Treatment (e.g, 
medication, therapy, 
exercise) 
Risk-reducing 
strategies
Reassessment for 
response/resolution 

Evaluation and 
treatment of 
non-cancer 
medical conditions 
Medication 
reconciliation 

J Natl Cancer lnst. 2019; 111(11): 1120-1130. 

INDIVIDUAL FACTORS
INTERPERSONAL FACTORS

ORGANIZATIONAL FACTORS

COMMUNITY FACTORS

POLICY FACTORS

C
L

IN
IC

A
L

 S
T

R
U

C
TU

R
E · C

O
M

M
UNICATION/DECISION MAKING · CARE COORDINATIO

N · P
ATIE

NT/
C

A
R

E
G

IV
E

R
 E

X
P

E
R

IE
N

C
E

Figure 3. Survivorship care models. A) Proposed model of survivorship care in neuro-oncology leveraging high-quality communication facilitated 
by survivorship care plans and use of patient-reported outcomes to achieve person-centered outcomes prioritized by neuro-oncology patients. 
Reprinted with permission. B) Cancer survivorship care quality framework featuring the five domains of individual patient factors corresponding to 
the workshop’s five working groups. Open use copyright.
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Previous efforts within neuro-oncology to provide edu-
cation and guidance for survivorship care have included a 
2018 CME-approved Neuro-Oncology journal supplement 
dedicated to survivorship (Neuro-oncology journal sup-
plement), the development of a neuro-oncology patient-
specific survivorship care plan endorsed by the Society 
for Neuro-Oncology available for free as a downloadable 
PDF from the resources tab at Society for Neuro-Oncology 
website (Neuro-Oncology Patient Survivorship Care Plan) 
to be used either in part or whole to guide neuro-oncology 
providers in survivorship care discussions with their pa-
tients and caregivers,9 and a proposed model of survivor-
ship care for neuro-oncology10 (Figure 3A). The recognition 
that the needs and concerns of people living with a primary 
CNS tumor may differ from other cancer patient popula-
tions in light of the high burden of neurologic symptoms 
and functional impairments concurrent with cancer- and 
treatment-related symptoms of the primary CNS tumor 
patient population led to the development of the neuro-
oncology patient-specific survivorship care plan.8

The effects of cancer and its treatment within the survi-
vorship experience can be broadly categorized into phys-
ical, cognitive, emotional, social, and financial effects. 
Patient-centered communication during clinical encounters 
is essential for high-quality discussions about these effects 
to take place. Patient-centered survivorship care includes 
treatment of pain and anxiety as well as discussions about 
prognosis, goals of treatment, suffering, and advance dir-
ectives to allow patients and their family members to make 
well-informed healthcare decisions that are consistent 
with their values, goals, and preferences. In fact, patient-
centered communication is strongly aligned with shared 
decision-making.11 High-quality survivorship care has the 
potential to improve patient satisfaction by identifying sur-
vivors’ problems, concerns, and issues, increase treatment 
adherence, improve survivors’ health outcomes and quality 
of life, and enhance provider well-being.

Foundational Lecture on Survivorship Research and 
Funding

The National Cancer Institute Office of Cancer 
Survivorship has updated the scope of survivorship re-
search to be commensurate with the broadening of their 
definition of cancer survivor and “aims to improve under-
standing of the sequelae of cancer and its treatment and 
to identify methods to prevent and mitigate adverse out-
comes arising from functional, physical, psychosocial, and 
economic effects. Survivorship research encompasses 
and informs the design, delivery, and implementation of 
evidence-based strategies and the coordination of health-
care services to optimize survivors’ health and quality of 
life from the time of diagnosis through the remainder of 
the survivors’ life.”2

The imperative within high-quality survivorship re-
search should be to gain a better understanding of the 
needs and values of primary CNS cancer survivors 
and their caregivers in addition to improving how 
they feel and function. It should focus on approaches 
to optimize care during and after cancer-directed treat-
ments, including coping with the cumulative stress of 
living with cancer and fear of recurrence, and aim to 
address the priorities cited by patients and their fam-
ilies. Survivorship research should decrease healthcare 
disparities through the inclusion of understudied popu-
lations and develop innovative inclusive survivorship 
care delivery methods. It should also leverage prior 
symptom research using patient-reported outcomes, 
particularly in the context of the 2014 Jumpstarting 
Brain Tumor Drug Development Coalition and FDA clin-
ical trials clinical outcome assessment endpoints work-
shop, where patients identified quality of life, mood, 
fatigue, function, cognition, management of seizures, 
headache, and pain as being outcomes most important 
to them.12

  
Strengths

Opportunities Threats

Weaknesses

What do you do well?• •
•

•

•

•

•

•

•

•

•

•

What could you improve?

Where do you have fewer
resources than others?

What are others likely to
see as weaknesses?

What unique resources can
you draw on?

What do others see as your
strengths?

What opportunities are
open to you?

What threats could harm
you?

What is your competition
doing?

What threats do your
weaknesses expose to
you?

What trends could you take
advantage of?

How can you turn your
strengths into
opportunities?

Figure 4. SWOT analysis matrix for assessing the advancement of survivorship care in neuro-oncology.
  

https://academic.oup.com/neuro-oncology/issue/20/suppl_7
https://academic.oup.com/neuro-oncology/issue/20/suppl_7
https://www.soc-neuro-onc.org/WEB/Resources/Survivorship_Care_Plan/WEB/Resources_Content/Survivorship_Care_Plan.aspx?hkey=b26640e9-d08b-46b4-8617-76ff6ecbe98f
https://cancercontrol.cancer.gov/ocs/definitions
https://cancercontrol.cancer.gov/ocs/definitions
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Panel discussions 1 and 2: Survivorship Research in 
Oncology and Perspectives in Neuro-oncology

Expert speakers from the fields of oncology and neuro-
oncology and patient advocates participated in two panel 
discussions focused on survivorship research in the field 
of oncology and perspectives about survivorship care and 
research in neuro-oncology, respectively (Figure 2A). The 
panelists were asked to about their perspectives regarding 
the challenges and opportunities in developing survivor-
ship care guidelines and survivorship research in neuro-
oncology, immediate next steps to improve survivorship 
and support for survivorship research in neuro-oncology, 
and their recommended next steps to enact change  
locally and globally. The expert recommendations of 
Panels and II are respectively provided in Tables 1 and 2.

Event Day 2: Working Groups on Advancing 
Survivorship Research and Care

Event Day 2 was dedicated to discussions focused on 
advancing survivorship research and care within five small 
workgroups corresponding to the quality cancer survi-
vorship care framework’s five domains: (1) psychosocial 
effects, (2) physical effects, (3) chronic conditions, (4) recur-
rences and new cancers, and (5) health promotion (Figure 
2B).6 Groups were charged with working collaboratively 
to develop key action items to expedite and support sur-
vivorship care and research in neuro-oncology focusing 
their discussions within their specific domain (Figure 3B). 
Participants were invited clinicians, researchers, and pa-
tient advocates from across the neuro-oncology com-
munity; they along with supporting Neuro-Oncology 
Branch staff are coauthors in recognition of their impor-
tant contributions with their names listed in alphabetical 
order by working group in the Acknowledgements sec-
tion. A  total of 82 individuals participated in the working 
groups. Group members were asked to share their per-
spectives and the SWOT analysis framework was used to 
facilitate discussions and identify Strengths, Weaknesses, 
Opportunities, and Threats (Figure 4). Summaries of each 
working group’s SWOT analysis discussions are as follows:

Group 1: Psychosocial Effects

Session Lead: Dr. Heather Leeper, NOB, CCR, NCI
Co-lead: Alvina Acquaye, NOB, CCR, NCI

A diagnosis of a primary CNS cancer comes with many 
psychological and social effects worsened by stress, fa-
tigue, and anxiety. The diagnosis can lead to challenges 
related to finances, employment, and interpersonal difficul-
ties. Strengths and opportunities identified for improving 
survivorship care in this domain include the ability to 
follow survivors across their illness trajectories and en-
gage them in holistic clinical interactions, the deep passion 
and interest among neuro-oncology care providers to work 
together with their patients and caregivers and collaborate 
across specialties, and the ability to leverage patient ad-
vocacy groups and patient navigators to deliver first line 
psychosocial support. Telehealth, social media and online 

platforms, and funding for training opportunities represent 
additional opportunities for advances in survivorship care 
aimed at addressing the psychosocial effects of rare CNS 
cancers.

Challenges to overcome in addressing psychosocial ef-
fects of CNS cancers include a sense of nihilism, or the no-
tion that such cancers are a “death sentence” and therefore 
survivorship is not applicable. Patients with primary CNS 
cancers often are excluded from clinical research because 
they may have cognitive impairments related to the cancer 
and its treatment. Other obstacles include a lack of training 
and funding for survivorship care. Despite the advantages 
of telehealth for reaching patients where they are, it may 
contribute to inequities if not implemented appropriately.

Group 2: Physical Effects

Session Lead: Dr. Terri Armstrong, NOB, CCR, NCI
Co-lead: Elizabeth Vera, NOB, CCR, NCI

Survivors of cancers including CNS cancers are at 
increased risk for a variety of physical effects. Neuro-
oncology is a small, tight-knit field with an emphasis on 
multidisciplinary and collaborative care with strong pa-
tient advocacy groups. While these strengths should 
facilitate the delivery of survivorship care, numerous 
challenges need to be overcome related to the fact that 
most patients do not receive neuro-oncologic care at aca-
demic Centers of Excellence, and when they do it is often 
after initial diagnosis and treatment. Many patients would 
benefit from survivorship care to address physical effects 
of the cancer and its treatment earlier in their survivor-
ship experience.

Even after patients begin seeing providers at Centers 
of Excellence, a disconnect exists between community 
and academic providers. Survivors may struggle with dis-
jointed or conflicting opinions from multiple providers, 
contributing to survivors and their caregivers feeling over-
whelmed and uncertain. Some providers may not address 
symptom burden or the burdens on caregivers. Limited re-
search funding, training, insurance coverage, and aware-
ness present significant hurdles to survivorship care 
focused on the physical effects of CNS cancers. Significant 
opportunities exist to develop survivorship care recom-
mendations focused on CNS cancers and include survivor-
ship principles in neuro-oncology NCCN guidelines.

Group 3: Chronic Conditions

Session Lead: Dr. Mark Gilbert, NOB, CCR, NCI
Many people with CNS cancers have other chronic con-

ditions that may be preexisting or arise following cancer 
diagnosis and treatment. While neuro-oncology providers 
may be skilled in listening to patient concerns and working 
together in a multidisciplinary approach to care, the neuro-
oncology teams tend not to have close working relations 
with their patients’ primary care providers. Furthermore, 
gaps in communication may occur during patient transi-
tions from inpatient to outpatient care and a lack of con-
sistent follow-up care may exist. Too few patients are 
offered and receive needed rehabilitation services and care.
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Opportunities exist to work toward policy changes to 
improve medication reconciliation and develop multidis-
ciplinary survivorship clinics that implement consistent 
strategies to monitor patients’ long-term health and treat-
ment effects. Questions related to survivorship need to 
be incorporated into clinical trials and electronic health 

records should be leveraged for outcomes research. 
Opportunities exist for research into genetic assessments 
of toxicity risks and for studies to evaluate the underlying 
determinants of chronic conditions related to long-term 
sequelae of CNS cancer and cancer treatment to develop 
and test more targeted interventions.

  
Table 1. Recommendations of Expert Panel 1

The identified challenges and opportunities: 

• Improve the understanding and awareness of people living with primary CNS tumors and their caregivers as well as their providers 
about the importance of early and continuous palliative and psychosocial care.

• Include caregivers in the neuro-oncology’s further development of survivorship care.

• Identify risks for high-symptom burden and optimize the use of health informatics technology to integrate clinical decision support 
and uniform measures of patient symptom reports into clinical care, which can be leveraged by specialists and community  
physicians alike.

• Create dynamic systems to respond to changing needs of the survivor over time using implementation science and patient-reported 
outcomes data to promote individualized guideline-based care across health systems, which is critical to optimize health and 
patient-centered outcomes.

• Manage the cost and funding opportunities associated with longitudinal epidemiological studies across the continuum of cancer 
care and comparisons of common and distinct characteristics among survivors from diverse backgrounds and with different tumor 
types especially those understudied.

• Understand the association of symptom burden with social determinants of health, including race, ethnicity, annual income, caring 
for children, living alone, unemployment, and stress, all of which may be more impactful on symptoms than clinical characteristics 
and treatment factors.

• Advance toward greater understanding of physiologic mechanisms underlying common symptoms, including cognitive dysfunction 
and fatigue, to develop more targeted and effective interventions.

• Develop more accurate and adequate means for measuring the survivor and caregiver experience about toxicities such as hearing 
loss and tinnitus to facilitate care independent of complex testing procedures.

• Explore opportunities for neuro-oncology to engage with survivorship research and survivorship researchers to engage with  
neuro-oncology survivors as well as multidisciplinary research.

• Increase awareness and education among providers, survivors, and their caregivers about survivors’ care needs regarding delayed 
effects, health and psychosocial concerns occurring months to years following upfront diagnosis and treatment, and their need for 
continuity of care, monitoring visits, and referrals to palliative care and psychosocial support resources.

• Consider dedicated multidisciplinary survivorship clinics, including neuropsychology, endocrinology, neurology, fertility services, 
among others to allow survivors and caregivers to see multiple providers and access resources in one visit.

• Increase awareness about financial hardships faced by those living with primary CNS tumors especially among those aged 18 to 
39 arising from increased healthcare expenses and decreased health insurance access in the face of decreased to no income due to 
under- or unemployment stemming from their cancer.

The following points highlight immediate next steps identified by the expert panelists to improve survivorship and support for  
survivorship research in neuro-oncology:

• Explore opportunities for interventions to address adverse outcomes among CNS tumor survivors, such as technology interventions 
that track physical activities, including sleep quality and healthful eating.

• Improve and establish benefit of survivorship care plans to help patients navigate the healthcare system and understand  
personalized care recommendations.

• Foster collaborative work and alignment with those working on survivorship care plans within oncology survivorship.

• Establish and/or expand patient registries to better understand long-term survivorship experiences and needs to enable research 
and interventions according to identified needs.

• Develop patient-reported measures to study symptoms, functional status, and quality of life and to connect them with underlying 
molecular mechanisms to develop and test treatments for pain, fatigue, and other symptoms.

• Align key stakeholders, including survivors, caregivers, and specialty and primary care clinicians, such that the goals and priorities 
for quality care are both clear and consistent.

• Involve end users (clinicians, caregivers, and survivors) in the design and development of health information technology  
interventions to ensure they are beneficial and useful in practice.

• Dedication of more new funding to survivorship research in neuro-oncology and highlighting the applicability of current NCI funding 
opportunities to neuro-oncology survivorship research such as caregiver, multimorbidity, team-based care.

• Develop funding mechanisms that support essential survivorship care research and trials, as well as training grants to engage  
researchers early in their careers to develop a workforce who are involved survivorship and survivorship care issues.
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Group 4: Recurrences and New Cancers

Session Lead: Dr. Marta Penas-Prado, NOB, CCR, NCI
In CNS cancers, differentiation of the effects of a recur-

rence from the effects of prior treatments is often chal-
lenging. New imaging techniques and other tools, such 
as liquid biopsy, may become opportunities due to lower 
cost and/or greater access, but lack validation, standardiza-
tion, and guidance for their use in CNS cancers. To identify 
those at risk for developing additional cancers due to he-
reditary conditions, family history is important. However, 
use of family history information is not standardized in 
clinical practice. Similarly, no clear guidance is available 
regarding genetic counseling and testing for CNS cancer 
survivors. These weaknesses present opportunities for im-
provement in survivorship care to address recurrences and 
new cancers.

The neuro-oncology community should leverage ge-
netic counselors as a resource and incorporate them 
into their teams. Genetic counselors could advise on ge-
netic testing and family history and aid in interpreting 
the results along with providing counseling. Molecular 
testing including germline genetic testing may be useful 
for guiding surveillance and assessing risks and yet a 
lack of insurance coverage currently limits their use. 

Neuro-oncology providers also may hesitate to obtain the 
tissue needed for such testing, which may benefit from 
improved systems for communication to resolve. There 
are challenges when it comes to ensuring that patients 
understand their risks and need for ongoing surveillance 
without feeling paralyzed by the prospect of their cancer 
coming back.

Group 5: Health Promotions

Session Lead: Dr. Emily Tonorezos, NCI
Co-lead: Dr. Amanda King, NOB, CCR, NCI

Important strengths exist in the relationships between 
the neuro-oncology team, patients, and caregivers, who 
are often very engaged. The window of time prior to sur-
gery presents an opportunity for health behavior inter-
ventions or “pre-hab.” Germline genetic testing and 
association between CNS cancers and heritable cancer 
syndromes present opportunities for interventions to re-
duce the risk of subsequent cancer. Interventions for pre-
ventive care, such as increasing availability of high-dose 
flu vaccination, could also benefit this population.

Challenges occur in the conduct of research focused on 
health promotion in CNS cancer survivors. CNS cancer 

  
Table 2. Recommendations of Expert Panel 2

Identified challenges and opportunities to develop robust survivorship care guidelines in neuro-oncology: 

• Find practical ways to develop, support, and implement personalized risk-stratified survivorship and caregiver care by including  
palliative care, neuropsychological care, and rehabilitation.

• Prioritize new ways to care for patients focused not just on treatment but on their whole lives.

• Develop common language across neuroscience, cancer, cognitive science, psychology, patients, and advocates to understand one 
another and define primary endpoints.

• Shift focus from overall survival and disease-free survival to what patients find meaningful, including the ability to work and have 
relationships.

• Incorporate survivorship measures and endpoints into therapeutic clinical trials.

• Study primary CNS patients prospectively to develop a database of information highlighting unique challenges in living with  
primary CNS cancer.

• Equip patients with information and tools to advocate for themselves to redefine what it means to be a brain tumor survivor and 
combat the tendency to disregard survivors with terminal disease.

• Address survivorship challenges related to long-term neurological and cognitive effects of treatment and provide education to 
neuro-oncology providers to improve awareness.

• Inspired by advocacy groups, bring people together to address challenges in caregiver research related to limited sample sizes and 
the need to work across various ethnic and cultural backgrounds.

The following highlights ideas from panelists on what can be done locally and globally to improve survivorship care:

• Establish ongoing, concrete, and regular collaborations.

• Familiarize all stakeholders with definitions of survivorship and outcomes to measure.

• Engage local providers in the community in research efforts to meet survivors where they are and develop approaches to improve 
survivorship care that works outside of cancer centers.

• Collect survivorship and outcomes data in accurate and consistent ways to enable comparisons across institutions and studies.

• Maximize electronic health records, insurance databases, data science, and genome sequencing, as resources to expedite achieving 
results.

• Reach out to underserved groups with concrete steps and clear metrics for success to ensure that advances in survivorship care are 
accessible to all patients.

• Expand and capitalize on the realization that some of the challenges in primary CNS cancer survivors occur in survivors of other 
cancers, related to chemo-brain, immunotherapy side effects, such that progress in survivorship care for CNS cancers will have an 
impact in the larger cancer community.
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survivors may be susceptible to misinformation as they 
look for opportunities to improve their own health. Rapid 
changes in patient care needs and difficulties in other do-
mains, including mental health and economic hardship, 
may make lifestyle interventions such as tobacco cessa-
tion, healthy diet, and physical activity seem less important. 
A  substantial opportunity exists to improve survivorship 
care through greater use of interventions including cogni-
tive rehabilitation, reaching more patients with specialized 
care via telehealth, and group visits to highlight wellness. 
Follow-up clinic visits for follow-up care and cancer surveil-
lance that are often life-long could provide opportunities for 
interventions focused on exercise, nutrition, and wellness.

Workshop Conclusions, 
Recommendations, and Action Plan

This report summarizes the discussion and recommenda-
tions from the NCI-CONNECT Survivorship Care in Neuro-
Oncology Workshop. While survivorship and survivorship 
care in primary CNS cancers present many challenges, 
many strengths can be leveraged to advance survivorship 
care across the five domains. Neuro-oncology is a small, 
multidisciplinary field with providers who are deeply en-
gaged in working together with patients and their fam-
ilies. NCI-CONNECT makes an important contribution 
to advancing the field and survivorship care through its 
ability to bring together patients, caregivers, advocacy 
groups, clinicians, and researchers as demonstrated by 
this workshop focused on survivorship and survivor-
ship care. These efforts are an extremely important step 
toward developing a common understanding and stand-
ardized language for survivorship care that can be shared 
and used to inform the core curriculum in educating 
healthcare providers and the neuro-oncology community 
at large.

CNS cancers come with inherent challenges for survivor-
ship, including the incurable nature of most cancer types, 
rare incidence, and their highly varied consequences 
and outcomes. Though a specialty with strong founda-
tions in both oncology and neurology, neuro-oncology 
largely lacks evidence to support clinical recommenda-
tions and established guidelines for survivorship care for 
its unique patient population. A  need exists to establish 
evidence-based recommendations and identify areas that 
warrant additional evidence through research that will en-
able the development of comprehensive survivorship care. 
The growing use of telehealth presents important oppor-
tunities to improve the delivery of survivorship care, par-
ticularly if these opportunities expand access and improve 
provider reimbursement. However, survivorship and survi-
vorship care need to be incorporated into neuro-oncology 
clinical trials, training, funding, and other supports need to 
be expanded.

The NCI-CONNECT program within the Neuro-
Oncology Branch at the National Cancer Institute is well-
positioned to address survivorship care needs through 
leveraging partnerships and continue engagement of 
stakeholders in key areas addressed in the action items. 
Strategic partnerships are being formed based on these 
action items to further define measurable and achiev-
able short and long-term goals and form working groups. 
Ongoing work will be shared through public and pro-
fessional forums and publications. The action items and 
next steps to advance survivorship care and research in 
neuro-oncology developed during the workshop include 
(Figure 5):

1. Engage and leverage partnerships to seek endorsement 
of this report.

2. Engage and leverage partnerships to decrease bar-
riers to and provider reimbursement for survivor-
ship care (including but not limited to: advanced care 
planning, acute and chronic illness management, and 

  

Seek endorsement of the symposium report

To address billing issues and access to survivorship care

To advance survivorship research in neuro-oncology with NIH grants and private grant
support organizations

A survivorship tool kit for providers, patients and caregivers

Accessible educational content on survivorship care in neuro-oncology for neuro-oncology,
neurology and oncology community providers

Core competencies for survivorship for neuro-oncology providers
to be included in training and standardized exams

ENGAGE AND
LEVERAGE
PARTNERSHIPS

DEVELOP

Figure 5. Summary of workshop action items.
  



 12 Leeper et al. NCI-CONNECT survivorship workshop

management of symptoms and side effects of disease 
and treatment).

3. Engage and leverage partnerships to advance survivor-
ship research in neuro-oncology with NIH grants and 
private grant support organizations.

4. Develop a survivorship tool kit for providers, people 
living with primary CNS cancers, and their caregivers

5. Develop accessible educational content on survivor-
ship care in neuro-oncology as guidance for neuro-
oncology, neurology, oncology, and primary care 
providers as part of standardized resources such 
as NCCN’s guidelines for Central Nervous System 
Cancers.

6. Develop core competencies for survivorship care for 
neuro-oncology providers to be included in training and 
standardized exams.

NCI-CONNECT regularly holds workshops to address im-
portant issues and needs in the diagnosis, treatment, care, 
and fundamental understanding of rare CNS cancers. The 
goal of this workshop is to bring important information 
and needs forward, to develop a toolkit to engage others 
working in this arena as well as key stakeholders, and 
to develop collaborations to address important issues 
and improve survivorship and survivorship care. Future 
plans include collaborative expansion beyond the US 
healthcare system through the NCI-CONNECT program’s 
partnership with international patient advocacy organ-
izations. Living with a rare brain or spinal cord tumor 
impacts all aspects of a person’s life in many ways. To 
advance the understanding of rare CNS cancers and im-
prove approaches to its care and treatment, it is essential 
to keep survivorship and survivorship care concerns at 
the forefront.
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