ple-user license only. Copyright 2024 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org. ONS reserves all rights.

Management
Across Settings

An ambulatory and community perspective for patients undergoing
CAR T-cell therapy in multiple care settings

Alix Beaupierre, BSN, RN, OCN®, Rachel Lundberg, PA-C, Leslie Marrero, BSN, RN, OCN®, BMTCN®, Michael Jain, MD, PhD, Trent Wang, DO, MPH,

and Maritza C. Alencar, DNP, MBA, APRN-BC, BMTCN®

=

BACKGROUND: Many patients are referred to
chimeric antigen receptor (CAR) T-cell therapy
programs from outside their primary oncology
setting and community. Collaboration between
the referring and treating providers is required to
coordinate safe and effective care.

OBJECTIVES: This article presents an overview of
key considerations for referring providers and insti-
tutions prior to and following CAR T-cell therapy.

METHODS: Definitions of the consultation and
workup, leukapheresis, bridging, lymphodepleting
chemotherapy, infusion and monitoring, and long-
term follow-up phases are presented, along with
specific considerations for referring centers.

FINDINGS: Although CAR T-cell therapy is limited
to select centers, the process of supporting and
educating patients and their caregivers requires

a partnership between referring and treating
providers. As CAR T-cell indications expand, man-
agement of patients in diverse settings requires

a collaborative and evidence-based approach to
support safe and effective care.

KEYWORDS
CAR T-cell therapy; care coordination;
referring centers; community-based care
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APPROVAL OF CHIMERIC ANTIGEN RECEPTOR (CAR) T-CELL THERAPIES by the U.S.
Food and Drug Administration ([FDA], 2017a, 2017b) has extended this
standard-of-care treatment to adult and pediatric populations with B-cell
malignancies. A limited number of institutions are certified to offer this
therapy. The majority of these centers have existing blood and marrow trans-
plantation programs because a similar infrastructure is required (Taylor,
Rodriguez, Reese, & Anderson, 2019). For treatment centers to become
qualified to offer CAR T-cell therapy, they must go through a training and
management program under the Risk Evaluation and Mitigation Strategy
(REMS), which is a requirement of the FDA and developed by the pharma-
ceutical company that manufactures the drug (Novartis Pharmaceuticals,
2018¢).

Although this number has grown from 59 programs in May 2018 to 160
programs certified as of February 2019 to provide one or both of the FDA-
approved CAR T-cell agents, many patients continue to seek treatment
outside of their community, state, or country (ASCO Post, 2018; Novartis
Pharmaceuticals, 2018a). This process involves collaborative relationships
between the referring provider (a primary oncologist), the treating provider
(a CAR T-cell specialist at an approved treatment facility), and community
providers (individuals providing care for recipients of CAR T-cell therapy
beyond the oncology setting, such as primary care or emergency providers).
Patients are co-managed between their primary oncologists and CAR T-cell
specialists at a certified center. They are then transitioned back to the pri-
mary oncologist with specific instructions and contact information from
the treating center in the event support is required postinfusion. As a result,
care coordination between referring and providing institutions is critical to
the successful treatment and management of eligible patients leading up to
and following CAR T-cell therapy. As part of an interprofessional care team,
nurses are instrumental to ensuring care coordination through education
and communication with patients and their caregivers.

This article presents an overview of considerations for referring centers
and community-based care providers, separated into six phases involved in
CAR T-cell therapy. Recommendations for referring institutions are explored
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MANAGEMENT ACROSS SETTINGS

in the context of the consultation and workup, leukapheresis,
bridging, lymphodepleting chemotherapy, infusion and moni-
toring, and long-term follow-up phases (see Table 1).

Patient Management Considerations

Consultation and Workup

DEFINITION AND KEY FEATURES: The consultation and workup
phase is a period during which patients are evaluated for eligi-
bility for CAR T-cell therapy. This consists of three components:
confirming that patients meet the indication and eligibility crite-
ria for treatment, ensuring patients are physiologically stable to
proceed to treatment, and confirming insurance/self-pay authori-
zation and logistical requirements.

In diffuse large B-cell lymphoma (DLBCL) and acute lym-
phoblastic leukemia (ALL), eligibility includes confirming
CD19-positive status using flow cytometry or immunohistochem-
ical staining. CD19 status should be determined, particularly if
there was prior treatment with a CD19-targeted agent, such as
blinatumomab. CD19 antigen loss is an established mechanism
of disease relapse after CD19-directed therapy (Ruella & Maus,
2016). However, CD19-positive status, including density, is not
clearly associated with outcomes in DLBCL and ALL CAR T-cell
trials (Maude et al., 2014; Neelapu et al., 2017; Schuster et al.,
2019).

Concurrent with confirmation of eligibility is an assessment
of the patient’s physical functioning to ensure appropriateness
for treatment. A detailed history and physical, evaluation of
performance status, and baseline laboratory studies should be
conducted (see Figure 1). Ultimately, any patient who meets
the FDA-approved indications should be seen at a certified CAR
T-cell center for evaluation.

REFERRING CENTER CONSIDERATIONS: The referring center
is pivotal in providing current patient records, including original
and most recent diagnostic scans and pathology reports, along
with a complete history and physical that can be used to evaluate
treatment eligibility.

In the consultation phase, it is important for referring cen-
ters to be knowledgeable of the eligibility criteria for CAR T-cell
therapy. Patients and caregivers will be educated on the finan-
cial and logistical considerations associated with treatment (e.g.,
travel, lodging, caregiver assistance), all of which can be intro-
duced by the nursing team members (e.g., clinical, advanced
practice, and navigator nurses) at each certified treatment center.

Leukapheresis

DEFINITION AND KEY FEATURES: Once confirmed as eligible,
patients proceed to the leukapheresis phase. This phase consists
of the placement of an apheresis catheter and collection of white
blood cells from the patient, which are then sent to the manufac-
turer for processing for CAR T-cell production. Unlike peripheral
blood stem cell apheresis, in which mobilized CD34-positive cells

“Care coordination
between referring and
providing institutions
is critical to the
successful treatment
and management of
patients.”

are the target, leukapheresis targets the collection of nonmobi-
lized CD3-positive T lymphocytes for CAR T-cell production. The
target number of cells is specific to each CAR T-cell product. For
tisagenlecleucel (Kymriah®), itis 0.2 to 5x10° CAR-positive viable
T cells per kg body weight (50 kg or less) or 0.1 to 2.5 x 10° CAR-
positive viable T cells per kg body weight (greater than 50 kg)
(Novartis Pharmaceuticals, 2018b). For axicabtagene ciloleucel
(Yescarta®), the target dose is 2 x 10° CAR-positive viable T cells
per kg body weight (minimum of 1 x 10° CAR-positive viable T
cells per kg body weight) (Kite Pharma, 2017). The collection can
usually be completed in one session lasting two to three hours
(McGuirk et al., 2017).

REFERRING CENTER CONSIDERATIONS: Apheresis may occur
at the treatment center or at an external apheresis center. Patient
assessment should include the following considerations: history
of stem cell transplantation, review of current medications, com-
plete blood count (CBC), and vascular access.

For patients who have undergone allogeneic stem cell trans-
plantation, leukapheresis for CAR T-cell therapy is discouraged
within three months of transplantation because of the risk for
graft-versus-host disease. An evaluation of current medications is
important to reduce risk of apheresis and treatment complications,
with specific recommended holding periods prior to the apheresis
procedure presented in Table 2. In addition, review of a CBC with
attention to required minimum hematocrit (greater than 27%) and
platelet (greater than 20) values should be completed prior to the
procedure to reduce the risk of syncope and bleeding. Assessment
for venous access is critical to the efficacy of the leukapheresis
procedure, with the potential need for a temporary or permanent
dialysis-grade catheter in pediatric patients and appropriate cen-
tral venous access for adolescent and adult patients.

Nurses from the certified treatment center provide patient
and caregiver education focused on the leukapheresis process,
including potential side effects (e.g., cytopenia, hypocalcemia,

28 CLINICAL JOURNAL OF ONCOLOGY NURSING SUPPLEMENT TO APRIL 2019, VOL. 23, NO. 2

CJON.ONS.ORG



Downloaded on 05-17-2024. Single-user license only. Copyright 2024 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org. ONS reserves all rights.

TABLE 1.

SIX PHASES OF CAR T-CELL THERAPY

PHASE DEFINITION KEY FEATURES PATIENT EDUCATION CONSIDERATIONS
Detailed history, physical, evaluation of
This includes confirmation of eligibility performance status, and baseline laboratory
and assessment of the patient’s physical . R .
C . This phase is a period during which patients functioning to ensure appropriateness should b.e instructed to bring d!agnostm
onsultation P - . - scans, discs, and reports to their consul-
are evaluated for eligibility for CAR T-cell for treatment. Financial obligations, such P A .
and workup th . A tation visit. A biopsy may be required to
erapy. as health insurance authorizations, are . L ; P, :
addressed before workup and leukapheresis confirm eligible diagnosis. Discussion
related to financial, caregiver involvement,
can occur. ; ’ )
and lodging considerations should be
addressed.
;?'; [?hh:r?eesics%r;ﬁést eor fatzg E(ljlceecrggzt Oc;f o Patient and caregiw_er educatioln shogld focus
white blood cells from the patient. Unlike Lak_)oratory criteria, such as absolute neutro- on the le‘ukapheresw.process, |nclud|ngl
peripheral blood stem cell collecti‘on in phil and lymphocyte counts, hematocrit, and | completing any required consent materials.
Leukapheresis which mobilized CD34-positive cells’are the platelet count, are considered. Many patients | Education should focus on the possible
target of collection, leukapheresis targets the will require temporary apheresis catheter requirement for an apheresis catheter and
: v A insertion. potential side effects, such as fatigue, cyto-
collection of nonmobilized CD3-positive T e T
cells for CAR T-cell production. penias, orhyp :
Manufacturing may occasionally be unsuc- Manufacturing takes at least 2 weeks
After collection of white blood cells fromthe | cessful because of the product being out depending on manufacturer. Bridging
patient, the T lymphocytes are separated and | of FDA specification. Options may include therapy may be given during this phase
Bridging sent to the manufacturing facility where they | a second leukapheresis and manufactur- to control disease, debulk the tumor, and
undergo genetic modification to express the ing attempt or potential enrollment in an maintain performance status without undue
specific CAR. This makes them CAR T cells. expanded-access clinical protocol with an toxicity while awaiting the manufactured
out-of-specification product. CAR T-cell product.
The administration of lymphodepleting
chemotherapy may occur in the inpatient or
- ; A ambulatory setting and varies by providing
gzstregilcr:ﬁ nﬁjﬁg:??%gg%?;g ;nnd(;catlon institution. For patients receiving chemother-
L . This phase consists of restaging the patient ypicaty inc e apy in the ambulatory setting, it is strongly
ymphodepleting g Ot i cyclophosphamide administered over 3 b ; t
chemotherapy and delivering lymphodepleting chemother days. Certain CAR T-cell products may allow recommended to have a caregiver presen
apy prior to the CAR T-cell infusion. omission of lymphodepletion based on low 24 hours a day and live within 2 hours of the
e bl zell "4 treating facility. Many treating facilities may
: require the patient to stay within an even
closer proximity (e.g., within 30 minutes)
during this period.
The specifics on infusion of CAR T-cell prod-
This phase consists of the infusion of the ucts are well defined in package inserts per Once the CART cells start binding with
Infusion and CART cells and monitoring during and FDA guidelines. Criteria to be included inthe | cancer cells, they start to increase in number
monitoring postinfusion for toxicities and response to REMS training are determined by the FDA. and can cause signs and symptoms of
treatment. This can be inpatient or ambula- Immediate monitoring is performed during cytokine release syndrome and neurologic
tory based on product and indication. and postinfusion for toxicities and response toxicity.
to treatment.
Following treatment, patients will require
For DLBCL, follow-up may include PET/ close follow-up to manage persistent or
CT, CT NTAP, and laboratories. For ALL, delayed complications of therapy,
follow-up may include peripheral flow including prolonged cytopenias, increased
cytometry, bone marrow biopsy, and risk of infection, and delayed neurologic
Long-term This phase consists of restaging, which is laboratories. It is important to remember toxicities, such as tremor and poor short-
follow-up performed 30-90 days postinfusion. that 30% of patients with partial remission term memory. The treating team

on initial restaging may convert to complete
remission at days 90-180. In ALL, overall
response rates seem to be higher up front,
with a greater chance for early relapse.

will determine restaging and coordinate
collaborative follow-up with local
physicians. The FDA mandates 15 years of
follow-up postinfusion for human gene
therapy products.

ALL—acute lymphoblastic leukemia; CAR—chimeric antigen receptor; CT—computed tomography; DLBCL—diffuse large B-cell lymphoma; FDA—U.S. Food and Drug Administration;
NTAP—neck, thorax, abdomen, and pelvis; PET—positron-emission tomography; REMS—Risk Evaluation and Mitigation Strategy
Note. Based on information from Callahan et al., 2017.
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FIGURE 1.
ELEMENTS OF PRETREATMENT WORKUP

Confirmatory biopsy of disease if not recently completed or reviewed
Cardiac evaluation in the form of an echocardiogram

Pulmonary function tests

Magnetic resonance imaging of brain

Laboratory studies (e.g., C-reactive protein, ferritin, lactate dehydrogenase,
complete blood count with differential, comprehensive metabolic panel)
® Financial screening to ensure insurance approval for treatment

cardiovascular events) (Stenzinger & Bonig, 2018). The patients
review and complete required consent materials. It is also
important to educate patients about the expected period for manu-
facturing of the CAR T-cell product, which takes at least two weeks
(Levine, Miskin, Wonnacott, & Keir, 2017). Patients are informed
that manufacturing might not be successful in meeting FDA spec-
ification requirements, resulting in some cases requiring a second
leukapheresis and re-attempt at manufacturing. Alternatively,
some institutions may offer expanded access protocols to allow
off-label administration under close monitoring.

Bridging

DEFINITION AND KEY FEATURES: The bridging phase corre-
sponds with the manufacturing period required to produce the
CAR T-cell product, a period of at least two weeks, depending
on the product for infusion (Levine et al., 2017; Perica, Curran,
Brentjens, & Giralt, 2018). Because of aggressive disease, patients
must be closely monitored during this period for disease progres-
sion or other complications. Although efforts are being made to

reduce this wait time, the implication for patients with aggressive
malignancies is that their disease may progress, and performance
status may decline to the point where the CAR T cells cannot
be safely given. For this reason, bridging therapy may be given
during this surveillance phase to control disease, debulk tumor,
and maintain performance status without undue toxicity while
awaiting the manufactured CAR T-cell product. The optimal
bridging therapy has not been defined and may vary by underlying
diagnosis and patient-specific indications.

In lymphoma, the ZUMA-1 clinical trial (axi-cel) only allowed
bridging with steroids, whereas the JULIET trial (tis-gen) allowed
bridging per investigator choice in 92% of patients (Neelapu et al.,
2017). Assessment of patients’ prior responses to chemotherapy,
the overall tumor burden, and the anatomy of patient tumors
are all important considerations. Typical lymphoma bridging
options include IV chemotherapy (e.g., rituximab-gemcitabine-
oxaliplatin), oral chemotherapy (e.g., variants of predisone,
etoposide, procarbazine, and cyclophosphamide [PEP-C]; oral
cyclophosphamide 100 mg daily), high-dose steroids (e.g., dexa-
methasone 40 mg for four days, repeated as needed) or radiation
therapy to symptomatic or large masses (Coleman et al., 2008;
Jain et al., 2018; Mounier et al., 2013).

For leukemia, bridging regimens are typically adapted from
known B-cell ALL therapies, but lower-intensity therapies are
preferred because of fewer infectious complications (Gupta et al.,
2018). Novel and targeted agents may also be used, but consider-
ation is given to whether the drug is likely to start working within
one to two weeks and if there are lasting effects that may interact
with subsequent CAR T-cell therapy. Whichever strategy is used,
therapy begins after leukapheresis so that T-cell quality is not
affected. Before lymphodepleting chemotherapy conditioning
begins (administration of fludarabine and cyclophosphamide),

TABLE 2.

RECOMMENDED STOPPING TIMES FOR MEDICATIONS PRIOR TO LEUKAPHERESIS
FOR CHIMERIC ANTIGEN RECEPTOR T-CELL THERAPY

RECOMMENDED STOPPING TIME

DRUG CLASS OR AGENT

PRIOR TO LEUKAPHERESIS

RATIONALE

Anticoagulants

At least 12 hours (based on product)

Risk for bleeding during catheter placement

Cytotoxic chemotherapy 2 weeks

Risk for low numbers of T cells or T cells that cannot
proliferate ex vivo

Immunosuppressive drugs As early as possible

Low-dose or weekly maintenance chemotherapy;

immunomodulatory drugs 2 weeks

Risk for low numbers of T cells or T cells that cannot
proliferate ex vivo

Pegylated asparaginase 4 weeks

Long half-life; cytotoxic to T cells

Steroids Greater than 72 hours

Affects T cells

Note. Based on information from McGuirk et al., 2017.
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patients during this bridging phase are monitored closely (i.e.,
weekly) for infection and toxicities.

REFERRING CENTER CONSIDERATIONS: Surveillance and
bridging treatment takes place either at the treating or refer-
ring center, requiring critical communication among providers.
Patient education focuses on the reason for bridging therapy and
the importance of frequent monitoring and follow-up, including
blood work, imaging, and other procedures to monitor patients’
disease state.

Following the bridging phase, patients will transition, if they
have not already done so, to the treating institution for the lym-
phodepleting chemotherapy and infusion and monitoring phases
of the process. Nursing education provided to patients and care-
givers about this handoff to the treating center, including the
role that the referring provider will have during and following
treatment, is important to reinforce the collaborative approach
to CAR T-cell therapy and to ensure that the patient experiences
continuity of care between these centers.

Lymphodepleting Chemotherapy

DEFINITION AND KEY FEATURES: The chemotherapy phase con-
sists of restaging the patient and delivering lymphodepleting
chemotherapy prior to CAR T-cell infusion. Restaging is particu-
larly important if the patient received bridging chemotherapy. A
clearance period prior to the start of chemotherapy also includes
a review of laboratory values and the placement of a cathe-
ter for treatment (if not already in place). The administration
of lymphodepleting chemotherapy may occur in the inpatient
or ambulatory setting and varies by providing institution. The
agents may vary by disease type but typically include fludarabine
and cyclophosphamide (Callahan, Baniewicz, & Ely, 2017). This
chemotherapy will be given over three to four days, depending on
diagnosis and product selection. The purpose of this chemother-
apy is to prepare the body for CAR T-cell infusion by depleting
T cells and creating an optimal environment for the CAR T cells
to expand (Turtle et al., 2016). If patients are receiving chemo-
therapy in the ambulatory setting, it is strongly recommended
that they have a caregiver present with them 24 hours a day and
that they live within two hours of the treating facility; however,
the treating facility may require the patient to stay within closer
proximity (e.g., within 30 minutes) during this period.

The caregiver, whether a family member, friend, or other indi-
vidual, is pivotal in supporting the patient during this period and
should be educated on expectations of them during this phase of
treatment (see Figure 2). At the completion of lymphodepleting
chemotherapy, the patient will proceed to CAR T-cell infusion,
which may occur in an inpatient or ambulatory setting, depending
on the treating institution.

REFERRING CENTER CONSIDERATIONS: Although the lym-
phodepleting chemotherapy phase is conducted at the treating
facility, the referring provider can expect communication of the

FIGURE 2.

EXPECTATIONS FOR CAREGIVERS DURING
THE CHEMOTHERAPY PHASE OF CHIMERIC
ANTIGEN RECEPTOR T-CELL THERAPY

B Be aged at least 18 years, and be able to drive.

® Stay with patient 24 hours a day while outpatient.

Transport patient back and forth to appointments, and participate while
the medical team is rounding.

Manage patient medication for appropriate administration.

Practice good off-site chemotherapy precautions.

Be responsible for cleaning and cooking during this time.

Know when to call and who to call on the medical team.

treatment plan, and the patient’s status may be reported out by
the nurses at the completion of the CAR T-cell therapy as the
patient transitions back to the referring provider for follow-up.

Infusion and Monitoring

DEFINITION AND KEY FEATURES: The infusion and monitoring
phase consists of infusion of the CAR T cells and immediate mon-
itoring during and postinfusion for toxicities and response to
treatment. The process of CAR T-cell infusion is well defined in
the product inserts and REMS training (Novartis Pharmaceuticals,
2018b, 2018c).

The two most commonly observed acute toxicities following
CAR T-cell infusion are cytokine release syndrome (CRS), which
clinically presents as high fevers, tachycardia, hypotension, and
hypoxia and may progress to multiorgan failure, and neurologic
toxicities, presenting as an encephalopathic syndrome character-
ized by confusion, tremor, and delirium to seizures and cerebral
edema, potentially leading to coma (Bonifant, Jackson, Brentjens,
& Curran, 2016). These are primarily managed inpatient with
reversal agents, such as tociluzumab and high-dose steroids
(Bonifant et al., 2016). A comprehensive overview of acute toxic-
ities is presented in this supplement by Anderson and Latchford
(2019).

Once initial toxicities have recovered to grade 1 or less, patients
are discharged for close outpatient management. Pancytopenia is
observed in most patients. Although initially expected given the
lymphodepleting chemotherapy, delayed cytopenias (past day 28)
were observed in 24% of patients. Transfusions and intermittent
granulocyte-colony-stimulating factor injections (e.g., filgrastim)
are treatments to manage cytopenias but are not recommended
by the manufacturer within three weeks of CAR T-cell therapy.

Because most B cells express CD19 on their cell surface, infu-
sion of anti-CD19 CAR T cells frequently leads to B-cell aplasia.
Although this has often been presumed to correlate with per-
sistence of the CAR T-cell activity, two-year follow-up from the
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ZUMA-1 trial found that 54% of patients with complete remission
at 12 months also had full B-cell recovery, indicating that per-
sistence may not be a requisite for sustained remissions (Locke et
al., 2017). Clinically, the destruction of these healthy B cells leads
to an immunocompromised state and a risk for frequent infec-
tions. Monthly IV immunoglobulin G supplementation is often
recommended for patients who experience frequent infections or
empirically in the pediatric population.

Restaging positron-emission tomography/computed tomog-
raphy (PET/CT) scans are performed 30-90 days postinfusion
and every three months for the first two years post-therapy. In
patients with DLBCL, CAR T-cell therapy is considered defini-
tive therapy, with durable remissions of about 42% at two-year
follow-up (Locke et al., 2017). In ALL, the overall response rates
seem to be higher up front, with a greater chance for early relapse.
Therefore, in certain settings, consolidative allogeneic stem cell
transplantation can be considered. This infusion and monitoring
phase occurs over about 30 days or when toxicities return to
grade 1 or less, at which point the patient may be transferred back
to the referring provider.

LONG-TERM FOLLOW-UP: Handoff procedures to transi-
tion patients from the treating to the referring provider allows
successful continuity of care and includes a clearly delineated
plan for follow-up (Perica et al., 2018). After CAR T-cell therapy,
patients will require close follow-up to manage possible delayed

FIGURE 3.

RECOMMENDED INFORMATION

TO BE COMMUNICATED FROM TREATING
TO REFERRING PROVIDER

B Baseline workup results (all results from testing done prior to CAR T-cell
therapy)

® (Clinical summary from certified treatment center (last progress note),
including comment regarding risk for prolonged pancytopenias and
recommended interventions

B |atest restaging information (if the patient was in complete remission or
not)

B | aboratory request with specific laboratory orders and how often they
should be drawn

B Recommendations and guidelines for possible blood product administra-
tion, if required

® Medication list (Most patients will be required to stay on prophylactic
antibiotics and antiviral medications.)

® CART-cell product information (medication guide)

® Copy of patient wallet card

B Qutline of approximate dates when patient will follow up with certified
medical facility

CAR—chimeric antigen receptor

IMPLICATIONS FOR PRACTICE

complications of therapy, including prolonged cytopenias,
increased risk of infection, and delayed neurologic toxicities (Park
et al., 2018). Antiviral prophylaxis with acyclovir is recommended
for the first year post-treatment, as well as trimethoprim-
sulfamethoxazole or pentamidine as prophylaxis for Pneumocystis
Jirovecii pneumonia for six months post-treatment. Follow-up
with the local physician will vary by individual patient; however,
management of cytopenias requiring blood product transfusions,
growth factors, or IV immunoglobulin infusions may necessitate
frequent visits (McConville et al., 2017). Because most patients
will follow up with certified CAR T-cell facilities at intervals over
time, continuing communication among referring and treating
provider teams will ensure coordinated care. Once the patient is
stable and counts have recovered, the patient can start following
preventive screening guidelines that are recommended for indi-
vidual age groups. The treating providers will determine follow-up
with restaging, and referring providers can recommend follow-up
frequency between these staging visits. The FDA (2018) currently
mandates 15-year follow-up postinfusion for human gene therapy
products.

REFERRING CENTER CONSIDERATIONS: Referring providers
should anticipate receipt of medical records related to the full
course of treatment (FDA, 2018) (see Figure 3). Nurses from the
certified treatment center should provide patient education that
emphasizes the potential persistent or long-term toxicities of CAR
T-cell therapy, including those relating to infection and cytopenia,
which may persist for months following infusion. Examples of
these side effects are sleepiness, dizziness, and coordination prob-
lems, which present for pediatric (Callahan et al., 2019) and adult
(Buitrago, Adkins, Hawkins, Iyamu, & van Oort, 2019) patients.
Patients are recommended to abstain from driving and/or oper-
ating heavy machinery for eight weeks after CAR T-cell infusion
(Kite Pharma, 2017). Nurses from the certified treatment center
can provide a patient wallet card to patients after treatment, which
provides examples of symptoms that may occur post-treatment,
as well as the treating medical center contact information. In
any patient treated with CAR T-cell therapy who presents to an
external emergency department or ambulatory care setting, pre-
sentation of the wallet card and communication with the treating
center should be emphasized, particularly in patients with neuro-
logic findings. The academic community continues to learn about
potential toxicities of CAR T-cell therapy, including rare entities
(e.g., hemophagocytic lymphohistiocytosis), and continues to
refine toxicity scoring and monitoring (Lee et al., 2018).

CAR T-cell therapy recovery involves unique monitoring and
management. B-cell aplasia may persist for months to years and
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will predispose these patients to community-acquired infections
(Park et al., 2018). Equally contributing to the risk of infection,
patients may experience prolonged neutropenia, in addition
to anemia and thrombocytopenia. The etiology of prolonged
cytopenia is not well understood but widely recognized. Close
attention to peripheral blood counts for transfusion require-
ments, growth factor support, and consideration of platelet
recombination factors can all be considered in this phase. A
comprehensive overview of late effects, monitoring, and manage-
ment is presented for pediatric and adult patients. Although CAR
T-cell therapy is associated with durable remissions, close sur-
veillance for disease recurrence is an important part of long-term
care for these patients. Unexplained fevers or chills, new pain,
or lymphadenopathy should warrant reimaging with PET/CT to
rule out relapse. Nurses from the certified treatment center may
provide education to patients and caregivers regarding toxicities,
expected symptoms, how to care for themselves, and when to call
the healthcare provider (Bayer et al., 2017).

Conclusion

Caring for patients receiving CAR T-cell therapy requires a
collaborative approach to care management. Establishing expec-
tations for the referring and providing teams, as well as ensuring
clear and open communication, is important to synchronize care
(Callahan et al., 2017). Nurses are leaders in care coordination,
particularly in navigation roles to ensure transition within and
between care settings (Riley & Riley, 2016). The use of immuno-
therapy identification cards has been recommended for patients
to communicate to non-oncology providers about their treatment
history (Brahmer, Lacchetti, & Thompson, 2018). As CAR T-cell
therapies and their indications are approved, this collaborative
approach will ensure care coordination across diverse treatment
settings.
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