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QUESTION ASKED: Is implementation of a multiteam
care delivery model for patients with breast cancer and
CNS metastases feasible, and does it improve access
to health care?

SUMMARY ANSWER: A patient-tailored care coordi-
nation program (IMPACT the Brain: Improving Meta-
static breast cancer Patient Access to Coordinated
Treatment) on the basis of a multiteam delivery model
for patients with breast cancer and CNS metastases is
feasible. Enrollment in this team-based program led to
a shorter time to first patient visit, enabled access to
subspecialist care, and supported involvement in
clinical trials.

WHAT WE DID: The importance of multidisciplinary
care for patients with breast cancer and CNS me-
tastases has been recognized by ASCO, the Society of
Neuro-Oncology, and the American Society for Radi-
ation Oncology. We developed a multiteam system
leveraging the principles of transactive memory
through use of a unique intake screening form ad-
ministered by a dedicated program coordinator. On
the basis of the results of this form, follow-up care with
participating subspecialists was arranged.

WHAT WE FOUND: Participation in IMPACT the Brain
led to improvement in time to first patient visit, with an
average first visit of 5 days after program intake
compared with an average of 2-4 weeks at our

institution. Patients were frequently referred to sub-
specialists, enabling access to this care, particularly for
radiation oncology (32%), physical medicine and re-
habilitation (32%), and neuropsychology (32%). In
addition, 36% of patients consented to enroll in both
interventional and noninterventional clinical trials.

BIAS, CONFOUNDING FACTORS, DRAWBACKS: This
program was designed without the presence of a
matched control group, so conclusions were drawn on
the basis of comparison with data published in studies
of similar patient populations. Patients were not en-
rolled to a standard-of-care arm because of the rela-
tively rare nature of this disease and limited number of
patients eligible for enrollment in this single-site pro-
gram, which can create bias in interpretation of the
results.

REAL-LIFE IMPLICATIONS: Team-based care has been
shown to optimize clinical outcomes. In this article, we
demonstrate that it is feasible to develop and imple-
ment a care coordination program on the basis of a
multiteam care delivery model. Distribution of our
unique program intake form at other institutions and
subsequent implementation of a multidisciplinary
program could lead to improvement in health care
access for patients with breast cancer and CNS
metastases.
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abstract

PURPOSE CNS metastases are associated with decreased survival and quality of life for patients with metastatic
breast cancer (MBC). Team-based care can optimize outcomes. IMPACT the Brain is a care coordination
program that aims to improve access to team-based care for patients with MBC and CNS metastases.

MATERIALS AND METHODS Patients with MBC and CNS metastases were eligible for enrollment in this care
coordination program. A team of specialists supported a dedicated program coordinator who provided navi-
gation, education, specialty referral, and clinical trial screening. A unique intake form developed for the program
created personalized, coordinated, and expedited specialty referrals. Patient-reported outcomes and caregiver
burden assessments were collected on a voluntary basis throughout enrollment. Data were analyzed using
descriptive statistics.

RESULTS Sixty patients were referred, and 53 were enrolled (88%). The median time to program enrollment was
1 day (range, 0-11) and to first visit was 5 days (range, 0-25). On the basis of the program intake form, 47
referrals were made across six specialties, most commonly physical medicine and rehabilitation (n 5 10),
radiation oncology (n 5 10), and neuropsychology (n 5 10). Nineteen patients (36%) consented to enroll in
clinical trials.

CONCLUSION A tailored team-based care coordination program for patients with MBC and CNS metastases is
feasible. Use of a unique intake screening form by a dedicated program coordinator resulted in faster time to first
patient visit, enabled access to subspecialist care, and supported enrollment in clinical trials. Future research
should focus on intervention development using PRO data collected in this care coordination program.

JCO Oncol Pract 19:e67-e77. © 2022 by American Society of Clinical Oncology
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INTRODUCTION

Patients with metastatic breast cancer (MBC) and CNS
metastases to the brain and the leptomeninges have
complex care needs. The presence of CNSmetastases
is associated with decreased survival and quality of life
for these patients.1-3 Although more patients are being
diagnosed with CNS metastases because of im-
provement in diagnostic studies, the presence of brain
metastases and leptomeningeal disease is historically
an exclusion criterion in many clinical trials, limiting
the evidence base for care delivery.4-6

The primary approach to management of CNS me-
tastases is aimed at local control of disease, which
typically involves either surgical or radiosurgical
techniques.7,8 However, with the expansion of systemic

therapy options for patients with MBC, treatment of
brain metastases has become increasingly individu-
alized.9 A team-based approach is essential to deter-
mine the sequence and prioritization of therapies given
the spectrum of options for care in this setting. Fur-
thermore, the advancement of systemic therapy op-
tions for patients with MBC and CNS metastases has
been associated with longer survival.9,10 This has po-
tential consequences regarding functional and quality-
of-life outcomes for patients, whether from the disease
itself or its therapies. As a result, optimal management
for patients requires multidisciplinary, team-based
cancer care.

IMPACT (Improving Metastatic breast cancer Patient
Access to Coordinated Treatment) the Brain is a care
coordination program at the University of Michigan
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Rogel Cancer Center that seeks to improve care of patients
with breast cancer and CNS metastases through a per-
sonalized, multiteam care delivery model. The goal of this
program is to improve care by achieving a faster time to
patient intake, enabling access to personalized subspecialist
care on the basis of a patient-tailored needs assessment,
and improving awareness and enrollment in clinical trials for
patients across different departments and specialties.

MATERIALS AND METHODS

Program Organization

Patients with MBC with CNS metastases were eligible for
enrollment in IMPACT the Brain. This team-based care
coordination program was conducted according to the in-
stitutional review board guidelines. As outlined in Figure 1, a
referral initiated the intake process, led by the program’s
registered nursing coordinator with experience in oncology
care. The program coordinator completed an intake
screening form designed specifically for this program with
each patient via telephone. Demographic information was
collected along with information about symptoms, home life,
and patient interest in subspecialist care at the University of
Michigan. Each participating subspecialty was highlighted in
questions included in this form (Appendix Fig A1, online
only). If eligible, a postintake case review occurred between
the program coordinator and subspecialist team to ensure
that the appropriate referrals were requested on the basis of
the intake screening form. The team of subspecialists

involved in this program included breast medical oncology,
radiation oncology, neurosurgery, neuro-oncology, palliative
care, genetics, rehabilitation psychology/neuropsychology,
and physical medicine and rehabilitation (PM&R).

After the intake process, the program coordinator ensured
that the requested subspecialist appointments were
scheduled and completed. In addition, the coordinator
followed up with each patient to assist with subsequent
needs. If the patient identified a caregiver during the intake
process, the program coordinator followed up with the
caregiver and offered assistance to the caregiver as well.
Bimonthly team meetings, which included the program
coordinator and each participating subspecialist, were held
to review patient progress and adjust program processes. As
one example, the team meeting identified challenges in
patient survey completion, which led to up-front notices to
clinicians to remind the patient at their next visit. Each
member of the team was responsible for submitting agenda
items in advance of the meeting to encourage program
functioning. Postevaluation reviews (initiated by the program
coordinator either virtually or through electronic commu-
nication) were held for patients after they were seen by the
necessary subspecialists, allowing for a directed discussion
regarding patient progress and treatment course.

Data Collection

Patient demographic, referral, and follow-up data were
collected in a prospective database. Additional information
was extracted from the University of Michigan’s electronic

Information 

gathering process

Action processReferral and intake

process

Referral placed for
enrollment in IMPACT the

Brain 

Referral sources: internal,
external (provider), external

(self)  

Phone call to patient by
program coordinator within 48

hours of receiving referral

Specialized program
intake form completed (Data 

Supplement)

Eligibility for care
coordination program verified

Case discussed with
appropriate subspecialist for
secondary review
Outside records requested

Program questionnaires
distributed

Caregiver identified (if
applicable) 

MDASI-BT, ZBI-12 (if caregiver 
identified), and PROMIS (if seen 

by PM&R)

Intake form reviewed to
determine patient needs

Patient referred to
appropriate subspecialist(s)

Options: Breast medical oncology,
radiation oncology, neurosurgery,

neuro-oncology, PM&R, neuro
psychology, palliative care,

genetics, social work  

Caregiver referred to
social work

Ongoing assistance
offered from program

coordinator

If score on ZBI-12 � 10

Coordinates scheduling of 
follow-up and imaging as needed
Collects follow-up 
questionnaires

FIG 1. Team-based approach to intake and follow-up for patients enrolled in IMPACT the brain. MDASI-BT, MD Anderson Symptom Inventory Brain
Tumor; PM&R, physical medicine and rehabilitation; PROMIS, Patient-Reported Outcome Measurement Information System; ZBI-12, Short Form
Zarit Burden Interview.
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medical record. The following information was obtained for
all enrolled patients: age, sex, race/ethnicity, human epi-
dermal growth factor receptor 2 status, presence of ex-
tracranial metastatic disease, distance from home to the
University, program referral source, date of program intake,
date of first visit at the Rogel Cancer Center, and partici-
pation of a patient caregiver. The subsequent subspecialist
referrals made and patient enrollment in clinical trials were
tracked during program participation. Patient-reported
outcome (PRO) measures, including the MD Anderson
Symptom Inventory Brain Tumor (MDASI-BT), the PROMIS
Cancer Function Brief 3D Profile (PROMIS), and the Short
Form Zarit Burden Interview (ZBI-12) for caregivers, were
collected on a voluntary basis during program enrollment.
The PROMIS profile was collected at the first visit for pa-
tients seen by PM&R. It measures physical function, fa-
tigue, and social participation in patients with cancer; 50.0
is the population mean and higher scores indicate a greater
degree of a trait.11,12 The MDASI-BT is collected at baseline
for all patients enrolled in the care coordination program
and then every 6 months during program enrollment. It
measures severity of cancer-related symptoms including
interference with daily life. A score . 4 represents mod-
erate symptoms, and a score . 6 is consistent with severe
symptoms. Themean of the interference items can be used
to represent overall symptom distress.13-15 If a patient
identifies a caregiver and gives permission to contact them,
the ZBI-12 is sent to the caregiver to evaluate for caregiver
burden. A total score $ 10 on the ZBI-12 suggests mild
caregiver burden while a score over 20 suggests high
burden.16,17

Statistical Analysis

Data were analyzed using descriptive statistics, including
frequencies for categorical data and means (standard
deviations [SDs]), medians, ranges, and T-scores for
continuous data.

RESULTS

Patient Demographics

Between May 2020 and February 2022, 60 patients were
referred and 53 patients (88%) were enrolled. Two patients
died before completion of the intake process while one
patient did not quality for enrollment because of absence of
confirmed CNS disease. Of the remaining four patients who
did not enroll, two declined to participate and two patients
were unable to be reached after the referral was placed.
The demographic information for enrolled participants is
outlined in Table 1. All patients were female, and the av-
erage age at time of program intake was 52.7 years. Most
patients were White (79%), and almost half (42%) had
human epidermal growth factor receptor 2–positive dis-
ease. In addition to having CNS metastases, many patients
had non-CNS metastatic disease at enrollment (72%).
Almost all patients (85%) identified a primary caregiver

during intake. The pattern for referrals and initial visit is
described in Table 1. Most referrals came from within the
University of Michigan; less than one-quarter of patients
were referred by external providers. The first visit was
typically conducted with breast medical oncology, followed
by radiation oncology, and the median time to first visit was
5 days. If a patient was already following with a specialist of
the care coordination team when enrolled in IMPACT the
Brain, time to first visit was not calculated.

Subspecialist Referral Pattern and Clinical

Trial Enrollment

The program coordinator made 47 referrals to subspe-
cialists on the basis of the intake screening form used
during program enrollment. Patients were frequently re-
ferred to radiation oncology (n5 10, 32%), PM&R (n5 10,

TABLE 1. Demographic and Clinical Characteristics of Patients
(N 5 53) Enrolled to IMPACT the Brain
Characteristic Value

Female 53 (100)

Race

White 42 (79)

Black 6 (11)

Asian 2 (4)

Other/unknown 3 (6)

Average age at program intake, years (range) 52.7 (30-81)

HER2 tumor status

Positive 22 (42)

Negative 31 (58)

Extracranial metastatic disease present at
time of program intake

38 (72)

Average distance from home to medical
center, miles (range)

54 (4-182)

Caregiver identified at time of program intake 45 (85)

Referral source

Internal 38 (72)

External (provider) 9 (17)

External (self) 6 (11)

Time to program intake, days, median (range) 1 (0-11)

Time to first visit, days, median (range), n 5 31 5 (0-25)

First visit provider

Breast medical oncology 12 (39)

Radiation oncology 10 (32)

PM&R 4 (13)

Neuro-oncology 2 (6)

Neurosurgery 1 (3)

Others 2 (6)

NOTE. Data are presented as No. (%) unless noted otherwise.
Abbreviations: HER2, human epidermal growth factor receptor 2;

PM&R, physical medicine and rehabilitation.
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32%), and neuropsychology (n 5 10, 32%), followed by
social work (n5 6, 19%), breast medical oncology (n 5 5,
16%), and neuro-oncology (n5 5, 16%). No new palliative
care referrals were made (two patients had an existing
palliative care provider). Nineteen patients (36%) con-
sented to enroll in clinical trials—14 consents were for
interventional studies, and nine consents were for non-
interventional studies. Patients referred to PM&Rwere seen
an average of 3.6 times (range, 1-8 visits). Treatment
prescribed by the PM&R physicians included physical
therapy (six times), medication management (six), home
exercise program (five), occupational therapy (five),
interventional pain procedure (four), orthotic (three),
subspecialist referral outside of IMPACT (three), speech-
language pathology (three), psychosocial support (two),
diagnostic tests (two), and durable medical equipment
(two).

Patient-Reported Outcomes

Table 2 describes the results from the baseline PRO
measures. A total of 52 surveys were collected from 28
patients and 17 caregivers. The average PROMIS T-scores
(n 5 11) were 37.2 for physical function (range, 31.9-
51.2), 58.4 for fatigue (51.6-69.5), and 42 for ability to
participate in social roles and activities (32.8-57.1). For
physical functioning, patients reported greatest difficulty
with performing heavy housework and completing tasks
because of fatigue. They also experienced trouble com-
pleting important work and participating in family activities.
Unfortunately, longitudinal PROMIS data were not ob-
tainable for most patients because of clinic infrastructure
reductions, so changes in function were not recorded. The
mean symptom severity score reported on the MDASI-BT
(n 5 24) was 2.7 (SD 1.2). Fatigue was the most severe
symptom recorded, followed by drowsiness and distress.
The mean interference score was 4.1 (SD 3.2); five patients
(21%) reported moderate and six patients (25%) reported
severe overall symptom distress. Seventeen caregivers
completed the ZBI-12, and the average total score was
14.3. Of submitted questionnaires, 11 caregivers had a
score of $ 10, and almost half (n 5 5, 45.5%) had a
score $ 20.

DISCUSSION

Despite barriers to cancer care coordination, the impor-
tance of multidisciplinary evaluation in the care of patients
with brain metastases has been recognized by numerous
governing medical bodies.18-21 Team science research
suggests that a multiteam system, defined as a collective of
two or more interdependent teams working together to
achieve shared goals and commonly referred to as a team
of teams can provide the highly coordinated care required
of patients with cancer.22,23 IMPACT the Brain uniquely
models the team of team principles by coordinating up-
front screening and communication among a team of
health care providers to tailor care to individual patients.

TABLE 2. Baseline Patient-Reported Outcome Data
PROMIS Cancer Function
Brief 3D Profile (n 5 11) T-Score (SD) Range 95% CI

Physical function 37.2 (6.0) 31.9-51.2 33.2 to 41.2

Fatigue 58.4 (5.8) 51.6-69.5 54.5 to 62.3

Ability to participate in
social roles
and activities

42 (6.6) 32.8-57.1 37.6 to 46.4

MDASI-BT (n 5 24) Mean (SD) Range 95% CI

Fatigue 5.3 (2.3) 0-9 4.4 to 6.2

Drowsiness 4.7 (2.8) 0-9 3.6 to 5.8

Distress 4.0 (3.0) 0-10 2.8 to 5.2

Sleep disturbance 3.8 (3.3) 0-9 2.5 to 5.1

Sadness 3.8 (3.3) 0-10 2.5 to 5.1

Difficulty remembering 3.4 (2.7) 0-9 2.3 to 4.5

Pain 3.3 (2.8) 0-8 2.2 to 4.4

Numbness 3.0 (2.5) 0-9 2.0 to 4.0

Change in vision 2.9 (2.4) 0-9 2.0 to 3.9

Change in appearance 2.8 (2.7) 0-8 1.7 to 3.9

Change in bowel pattern 2.8 (2.5) 0-8 1.8 to 3.8

Irritability 2.8 (2.9) 0-8 1.6 to 4.0

Dry mouth 2.6 (2.4) 0-6 1.6 to 3.6

Difficulty concentration 2.5 (2.2) 0-7 1.6 to 3.4

Difficulty speaking 2.2 (2.4) 0-8 1.3 to 3.2

Nausea 2.0 (2.4) 0-7 1.1 to 3.0

Weakness 1.8 (3.0) 0-10 0.6 to 3.0

Difficulty understanding 1.6 (1.9) 0-6 0.9 to 2.4

Lack of appetite 1.3 (1.5) 0-5 0.7 to 1.9

Shortness of breath 1.1 (1.6) 0-4 0.5 to 1.7

Vomiting 0.7 (1.5) 0-5 0.1 to 1.3

Seizures 0.4 (0.8) 0-3 0.1 to 0.7

General activity 4.8 (3.3) 0-10 3.5 to 6.1

Mood 3.8 (2.8) 0-9 2.7 to 4.9

Work including housework 4.7 (3.1) 0-10 3.5 to 5.9

Relations with other people 2.9 (3.3) 0-10 1.6 to 4.2

Walking 4.1 (3.6) 0-10 2.7 to 5.5

Enjoyment of life 4.4 (3.3) 0-10 3.1 to 5.7

ZBI-12 (n 5 17) Mean (SD) Range 95% CI

Total score—all caregivers 14.3 (8.5) 5-32 10.3 to
18.3

Total score—caregivers with at least
mild caregiver burden (n 5 11)

18.3 (8.1) 10-32 13.4 to
23.1

Total score—caregivers with high
caregiver burden (n 5 5)

25.8 (5.3) 20-32 21.1 to
30.5

Abbreviations: MDASI-BT 5 MD Anderson Symptom Inventory
Brain Tumor; PROMIS, Patient-Reported Outcome Measurement
Information System; SD, standard deviation; ZBI-12, Short Form Zarit
Burden Interview.
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Rather than a stand-alone clinic, this approach was de-
veloped to complement our multidisciplinary brain tumor
clinic and weekly brain tumor board and optimize the
current multidisciplinary approach standardized by other
brain metastases clinics.24-26

Although there are benefits associated with multiteam
systems, challenges occur when communication breaks
down. Transactive memory systems, group-level knowl-
edge sharing systems with shared awareness about each
member’s knowledge responsibilities, have been sug-
gested to overcome these challenges.23,27 Transactive
memory relies on three core components: differentiation,
credibility, and coordination, each of which was incorpo-
rated during the design of IMPACT the Brain. This program
comprises multiple subspecialists who focus on their
specific areas of expertise, demonstrating differentiation,
but has fostered credibility between the subspecialists by
coordinating regular team meetings and patient case
reviews.23,28,29 Additionally, a feedback loops exists where
outcomes from the individual subspecialist’s patient eval-
uation are communicated back to the group through
postevaluation reviews, which allows for a collective dis-
cussion to help inform and guide the patient’s care, fos-
tering further credibility between the providers.

On the basis of our experience, enrollment in IMPACT the
Brain enables access to subspecialist care for patients with
MBC and brain metastases, particularly for specialties that
may be underrepresented in multidisciplinary clinics (such
as PM&R and neuropsychology). This is reflected in the
utilization of PM&R by participants in our program: 13% of
patients enrolled in IMPACT the Brain had their first visit
with PM&R, compared with a previous study that found
only 4.1% of oncology patients used consultation with
PM&R throughout the study period.30 Although there are
gaps in the literature regarding subspecialty referral and
utilization in this population, including whether access to
coordinated subspecialty care leads to improved clinical
outcomes, systematically gathering these data through our
multiteam system can serve as a platform for future
pragmatic interventional research.31

The COVID-19 pandemic has posed unique challenges to
the delivery of cancer care.32 When this program was ini-
tially designed, the goal was to enhance external provider
referrals through physician outreach. However, when the
program opened in March 2020, we experienced a low
volume of external referrals, as there was a global decrease
in external referrals and access to our institution during the
pandemic. On the other hand, this also prompted our in-
stitution to expand the virtual care program through access
and delivery of telehealth by our subspecialty teams. Given
that the average distance to the University for our patients is
54 miles, with almost 20% of patients traveling over 100
miles, the delivery of virtual care provides valuable access
for patients enrolled in the program.33

For a subset of women with MBC and CNS metastases,
progression in the CNS has become the major life-limiting
problem.10,34 As such, there is concern regarding whether a
longitudinal care coordination program is feasible for this
population. The results from enrollment in IMPACT the
Brain demonstrated that it is feasible—most referred pa-
tients enrolled, and only two patients were deceased before
program intake. The feasibility is, in part, due to the role of
the nurse program coordinator, who provides the final
component of a transactive memory system—coordination.
The nurse program coordinator, acting as the main point of
contact, combines input from all team members to ensure
that accurate information is exchanged within the multi-
team system and additional information is obtained when
needed. This facilitates short time to program intake,
communication across team members, and arrangement
of subsequent follow-up.35 Other studies have highlighted
delays in care because of long referral wait times while our
team-based program with dedicated coordinator support
had an average of less than 1 week to first visit for patients
requiring additional subspecialist care.36-38 In comparison,
for all patients seeking to establish care with a specialist at
the University of Michigan, the average wait time for the first
visit is estimated at 2-4 weeks. This estimate depends on
several variables, including which specialty is being
requested and if the patient is new to the medical system.
However, enrollment in IMPACT the Brain clearly leads to a
shorter time to first visit when compared with the average
wait time across specialties at the University of Michigan.

Fewer than 5% of adult patients with cancer are estimated
to enroll in clinical trials.39,40 For patients with primary brain
tumors, one study found that only 21% participated in
clinical trials despite the limited benefit of available stan-
dard therapies.41 Participation is likely less for patients with
CNS metastases, as the presence of brain metastases
excludes or restricts patient enrollment in many clinical
trials.42-44 This limits the evidence for care delivery for
patients with MBC and CNS metastases. Both ASCO and
the US Food and Drug Administration have recognized the
need to include this subset of patients in research.19,45 On
the basis of clinical trial involvement in almost 40% of
patients, enrollment in IMPACT the Brain clearly supports
participation in clinical research. Patients were included in
both interventional and noninterventional trials, which
supported knowledge gains and opportunities that are often
not available or offered to this cohort of patients.

In addition to decreased survival, poor health-related
quality of life has been documented for patients with
CNS metastases, particularly for patients with metastatic
lung cancer.46,47 There are fewer published quality-of-life
investigations for patients with MBC and CNSmetastases.48

The PROs obtained in our program provide baseline data to
bridge this knowledge gap, a necessary step to inform
subsequent interventions. The baseline PROs suggest that
patients struggle particularly with reduced physical
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function and increased fatigue compared with the general
population. These symptoms caused at least moderate
distress for half of patients, indicating their significant
impact. Addressing functional decline through increased
PM&R referrals should be considered a standard of care in
this population. Caregivers may also need assistance, with
the majority reporting at least mild degrees of caregiver
burden. The importance of including caregivers in patient
cancer care has previously been recognized; our care
coordination program specifically documents caregiver
information and goes further to include metrics of caregiver
well-being.49-51 Following these metrics longitudinally will
allow us to identify vulnerable patients and caregivers and
intervene when necessary. Furthermore, this multiteam
care coordination program contributes to current knowl-
edge by providing data for a population of patients with
historically limited information in terms of health care uti-
lization, clinical trial participation, and PRO data.

Although benefits were observed with participation in this
program, there are limitations to note. First, this program
was designed without the presence of a matched control
group, so conclusions were drawn on the basis of com-
parison with data published in studies of similar patient
populations. Patients were not enrolled to a standard-of-care
arm because of the relatively rare nature of this disease and
limited number of patients eligible for enrollment in this
single-site program. However, future work could benefit
from affirming these findings by expanding program en-
rollment to include a standard-of-care arm. In addition,
although we found that it was feasible to collect data from
patient-reported outcomes, the completion of question-
naires was voluntary in the program. As a result, the

completion rate was lower than in clinical trials where
completion is required as part of enrollment. This has
motivated us to further examine the barriers to implementing
PRO assessments in this patient population, and future
directions of the program will focus on incorporating
changes to facilitate completion.

In conclusion, use of a multiteam system that leverages the
principles of transactive memory to provide longitudinal,
coordinated, tailored care for patients with MBC and CNS
metastases is feasible. Administration of a unique intake
screening form by a dedicated program coordinator
resulted in faster time to first patient visit, enabled access to
subspecialist care, and supported enrollment in clinical
trials. This innovative team-based approach allows for the
integration of cancer treatment with supportive oncology,
encourages involvement in clinical trials for a group of
patients historically underrepresented in research, and
provides baseline data for development of future inter-
ventional studies. Distribution of the unique program intake
form at other institutions could allow for implementation of
multidisciplinary care elsewhere.

Although this program demonstrated that it is feasible to
collect PRO data, improvements can be made to facilitate
completion for this population. In the future, longitudinal
acquisition of PRO data can identify important quality-of-life
metrics toward this personalized approach to team-based
care to further optimize patient care. Additionally, the high
degree of caregiver burden identified in this cohort speaks
to the need for care coordination programs to identify in-
terventions that mitigate the degree of burden experienced
by caregivers of patients with MBC and CNS metastases.
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APPENDIX

Referral Screening Questions  

In what year were you born?  _______ 

1.    Are you…  

 Male 

 Female 

 Prefer a different answer ________________ 

2.    Are you of Hispanic or Latino origin or descent? 

 No, not Hispanic or Latino descent 
 Yes, Hispanic or Latino descent 

3.    What is your race or ethnic identity? (choose all that apply)  

  American Indian or Alaska Native    

  Asian 

  Black or African-American              

  Hawaiian or Pacific Islander 

  White                                                          

  Other: (specify)______________ 

4.    In general, would you say your health is… 

  Excellent     

  Very Good 

  Good                       

  Fair 

  Poor            

5.    Do you have severe or undiagnosed pain?       YES/NO

6.    Do you have difficulty with daily activities?   YES/NO

a. If yes, do you have someone to help with basic activities? YES/NO

b. If yes, who is your main caregiver? 

c. Is it OK to contact your caregiver? YES/NO

d. If yes, are you considering a nursing home? YES/NO

A. If yes, are you on medications for seizures? YES/NO

If yes, referral to Physical
Medicine & Rehabilitation

If yes, referral to Physical
Medicine & Rehabilitation

7. Do you have seizures or worry that you may be having seizures? YES/NO   
If yes, referral to
Neuro-oncology  

       B. If yes, do you still have seizures despite being on medication for them? YES/NO

FIG A1. Program intake screen form. Personalized program intake screening form developed for IMPACT the Brain, this form is
completed over the telephone with each new participant. As indicated in the form, answers to questions (continued on following page)
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8. Do you have trouble with memory/focus/problem solving/thinking? YES/NO

A. If yes, does your cognitive function interfere with work, driving, or home
activities?   

9. In the past 2 weeks, have you felt down, depressed or hopeless? YES/NO

A. If yes, has it occurred several days, more than half the days, or nearly every day?

10. In the past 2 weeks, have you felt little interest or pleasure in doing things? YES/NO 

A. If yes, has it occurred several days, more  than half the days, or nearly every day? 

11. In the past 2 weeks, have you been bothered by feeling nervous,  
anxious, or on edge?   YES/NO

A. If yes, has it occurred several days, more than half the days, or nearly every day?

12. In the past 2 weeks, have you not been able to stop or control worrying? YES/NO    

a. If yes, has it occurred several days, more than half the days, or nearly every day?

13. Are you currently being  followed locally by a palliative care provider? YES/NO

If yes: name of professional and contact number 

14. Do you currently see a mental health professional to manage your mood or anxiety symptoms? YES/NO

A. If yes: name of professional and contact number 

B. If no: Would you like to talk to a specialist about these symptoms? 

15. Would you like to talk to a specialist about  questions you have regarding your chemotherapy 
treatment/radiation treatment/surgery? YES/NO

Action/Plan 

 1.  Scheduling:  

 2.  Records: 

 3.  Recommended Referrals:   

Reviewed goal of IMPACT the Brain with patient.  Discussed survey schedule and option to complete.  Reinforced to call
primary care physician or medical oncologist with any concerns.  Patient verbalized understanding and was agreeable to
participate in IMPACT the Brain. 

If yes, referral to
Neuropsychology

If yes, referral to
Social Work  

If yes, referral to
Social Work  

If yes, referral to
Social Work  

If yes, referral to
Social Work  

If yes, referral to
Social Work  

If yes, referral to appropriate subspecialist
(Breast Medical Oncology, Radiation Oncology,
Neurosurgery)  

FIG A1. (Continued). 5-12 and 14-15 prompt referral to various subspecialists participating in this team-based care coordination
program. Questions 9-10 were adapted from the PHQ-9 and 11-12 were adapted from the GAD-7.52,53 GAD-7, Generalized Anxiety
Disorder-7; PHQ-9, Patient Health Questionnaire-9.

JCO Oncology Practice e77

Team-Based Care for Metastatic Breast Cancer With CNS Metastases


	IMPACT the Brain: A Team-Based Approach to Management of Metastatic Breast Cancer With CNS Metastases
	INTRODUCTION
	MATERIALS AND METHODS
	Program Organization
	Data Collection
	Statistical Analysis

	RESULTS
	Patient Demographics
	Subspecialist Referral Pattern and Clinical Trial Enrollment
	Patient-Reported Outcomes

	DISCUSSION
	REFERENCES
	APPENDIX
	APPENDIX

	op.22.00291ReCAP.pdf
	IMPACT the Brain: A Team-Based Approach to Management of Metastatic Breast Cancer With CNS Metastases


