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A B S T R A C T

Chimeric antigen receptor (CAR) T-cell therapy represents a significant advancement in cancer treatment,
particularly for hematologic malignancies. Various cancer immunotherapy strategies are presently being
explored, including cytokines, cancer vaccines, immune checkpoint inhibitors, immunomodulators monoclonal
antibodies, etc. The therapy has shown impressive efficacy in treating conditions such as acute lymphoblastic
leukemia (ALL), diffuse large B-cell lymphoma (DLBCL), and multiple myeloma, often leading to complete
remission in refractory cases.

However, the clinical application of CAR T-cell therapy is accompanied by challenges, notably severe side
effects. Effective management of these adverse effects requires meticulous monitoring and prompt intervention,
highlighting the critical role of nursing in this therapeutic process.

Nurses play a crucial role in patient education, monitoring, symptom management, care coordination, and
psychosocial support, ensuring safe and effective treatment. As research advances and new CAR T-cell therapies
are developed, the role of nursing professionals remains pivotal in optimizing patient outcomes. The continued
evolution of CAR T-cell therapy promises improved outcomes, with nursing professionals integral to its success.
Introduction

The global burden of cancer, including its incidence and mortality
rates, has surged significantly. The International Agency for Research on
Cancer estimated 19.97 million new cancer cases and 9.7 million deaths
attributed to it worldwide in 2022.1 Cancer mutations provide mecha-
nisms that enable unchecked growth, prevent programmed cell death,
and facilitate evasion of immune detection, among other traits.2

Surgical interventions, along with chemotherapy and radiotherapy,
have demonstrated significant success in decreasing cancer-related
deaths and improving outcomes. Nevertheless, despite their efficacy in
many cases, traditional therapies such as surgery, chemotherapy, and
radiotherapy are plagued by inherent variability and suboptimal effec-
tiveness.3 Additionally, they often lead to severe side effects due to
collateral damage to healthy tissues, sometimes resulting in lengthy re-
covery periods Immunotherapy has emerged as one such innovative
approach to lessen systemic toxicity and increase overall survival.
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Groundbreaking work by Thomas and Burnet laid the foundation for
subsequent research confirming the prognostic significance of immune
cell infiltration within tumor lesions, a discovery reaffirmed over several
decades.4 Various cancer immunotherapy strategies are presently being
explored, including cytokines, cancer vaccines, immune checkpoint in-
hibitors, immunomodulators monoclonal antibodies, etc.5 While several
of these approaches have gained clinical approval, they each come with
inherent limitations that restrict their full therapeutic potential.6

Therefore, there is a pressing need for innovative treatments like
chimeric antigen receptor (CAR) T-cell therapy to overcome these con-
straints. CAR T-cell therapy represents a form of adoptive cell therapy
wherein a patient's peripheral T cells are genetically engineered in vitro,
modifying them to recognize and attack tumor cells upon infusion back
into the patient's body. An overview of the flow of CAR T-cell therapy is
summarised graphically in Fig. 1.

The synthetic CAR construct typically comprises an extracellular
domain derived from a single-chain variable fragment (scFv) of an
om (A. Shankar).
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Fig. 1. Overview of CAR T-cell therapy. Step 1: Patient T-cell is isolated through a process called leukapheresis. Step 2: T-cell are then reprogrammed using viral
vector harboring respective CAR. Step 3: Reengineered CAR T-cell are then expanded in lab which usually takes 3–4 weeks. Step 4: CAR T-cells are then infused into
the patient's bloodstream, where they continue to propagate. Step 5: CAR T-cell binds to target antigen on tumor cell triggers signaling cascade and CAR T-cell
activation. Step 6: Engagement of CAR T-cells with tumor cell finally leads to the death of tumor cells. CAR, chimeric antigen receptor.
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antibody, along with a hinge domain and a transmembrane domain.
These components work together to anchor the receptor within the cell
membrane, enabling it to recognize and bind to specific antigens present
in tumor cells,7 as shown in Fig. 2 A distinguishing feature of the
extracellular domain is the scFv region, resembling the variable segments
of heavy (VH) and light (VL) chains of an antibody, fused via a flexible
linker. The spacer serves to connect the antigen recognition segment to
the transmembrane region, which is an alpha helix embedded within the
cell membrane, linking the extracellular antigen-binding domain to the
intracellular cytoplasmic domain.8,9 The functional terminal of the CAR,
Fig. 2. Structure of CAR T-cell. Extracellular domain which contains a single-chai
domain; An intracellular signalling domain responsible for signal transduction.

2

which typically contains activation and co-stimulatory domains, is
known as the intracellular domain. Within the cytoplasmic domain of
CD3, the most prevalent intracellular domain component is called an
ITAM (immunoreceptor tyrosine-based activation motif).10

Despite maintaining a similar foundational modular structure since
they first developed, CAR T-cells can be categorized into five generations
based on how their intracellular signalling domain is structured as shown
in Fig. 3. These CARs incorporate truncated intracellular domains of
cytokine receptors (such as fragments of the interleukin [IL]-2R chain)
with motifs for binding transcription factors like STAT-3/5. Activation of
n fragment of variable region antibody and a spacer domain; Transmembrane



Fig. 3. Structure of different CAR generations- 1st generation CAR contains only ITAM motif such as CD3ζ in the intracellular domain. 2nd generation CAR include
addition of one co-stimulatory molecule (CM) such as 4-1BB/CD28. 3rd generation CAR include two co-stimulatory domains. 4th generation CAR also called TRUCKs,
it contains cytokine-induced domain IL-12. 5th generation CAR contain JAK-STAT activation domain which is derived from IL-2Rβ. CAR, chimeric antigen receptor; IL,
interleukin; ITAM, immunoreceptor tyrosine-based activation motif.
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this receptor by the antigen triggers TCR signalling (via the CD3ζ do-
mains), co-stimulatory signalling (via the CD28 domain), and cytokine
signalling (JAK–STAT3/5), thereby providing all three synergistic signals
necessary for complete T cell activation and proliferation
physiologically.5,11

Indication of CAR T-cell

Over the past few years, the clinical utilization of CAR T-cells has
experienced significant success in treating various hematological malig-
nancies. In 2017, the Food and Drug Administration (FDA) approved CAR
T-cell therapy to address diffuse large B-cell lymphoma (axicabtagene
ciloleucel) and relapsed or refractory (R/R) acute lymphoblastic lym-
phoma (tisagenlecleucel). These developments and discoveries highlight
the important benefits of CAR T-cell therapy and support its continued
advancement.

Haematological malignancies

CAR T-cells are predominantly employed in hematological malig-
nancies such as acute lymphoblastic leukemia (ALL), distinguished by the
rapid proliferation of immature cells within the bone marrow. Tisa-
genlecleucel and Axicabtagene ciloleucel, approved by the FDA in 2017
and the European Medicines Agency (EMA) in 2018, are CAR T-cells
designed to target the CD19 antigen found in the B cell lineage.12 Initial
attempts showed that more than half of patients who received early
CD19-targeted CAR T-cell therapy for relapsed or refractory (R/R) with
B-cell ALL (B-ALL) experienced relapse. Nevertheless, CAR-T cell therapy
in conjunction with allogeneic stem cell transplantation (SCT) may
improve patient survival.13

Patients diagnosed with B-ALL often experience a relapse following
CD19-targeted immunotherapy, necessitating the exploration of new
alternative strategies. CAR-T cells targeting CD4 show promising results
against CD4-positive T-cell lymphoma models both in vivo and in vitro,
indicating their potential as effective therapeutic targets.14,15 The cell
marker CD72 is associated with poor prognosis in patients diagnosed
with B-ALL. Synthetic CD72-specific nanobodies integrated into CARs
have shown robust activity against B-cell malignancy models, presenting
novel avenues for treatment approaches.16 Positive outcomes have been
observed in clinical trials assessing multitargeted CAR T-cell therapy
against ALL. These treatments include single-designed CAR T-cells that
target both CD19 and CD22, as well as a combination of CAR T-cells with
anti-CD20 and anti-CD19 to target each antigen separately.

Multiple myeloma

Multiple myeloma is a type of cancer that originates from plasma cells
and can produce excessive amounts of immunoglobulin, leading to tissue
3

damage. B-cell maturation antigen (BCMA) represents a crucial thera-
peutic target for multiple myeloma (MM). Various BCMA-targeted ther-
apies have shown promising outcomes in treating MM.17 The National
Cancer Institute conducted the first human trial of BCMA-CAR T-cells in
MM in 2016, involving the treatment of 12 patients with BCMA-CAR-T
cell therapy. Nevertheless, in two cases, patients encountered toxicities
associated with cytokine release, and symptoms like hypotension, fever,
and dyspnoea.18 Other antigens present on the surface of plasma cells
besides BCMA may serve as novel targets for CAR T-cell recognition.
When compared to BCMA or CS1 alone. CAR-T therapy, BCMA-CS1
bispecific CAR T-cells showed a better tumor cell clearance ability.

In 2021, the FDA approved to idecabtagene vicleucel for treating
patients with MM. This marks the first FDA-approved cell therapy for
MM.19 In 2022, U.S. FDA authorized CARVYKTI™ (ciltacabtagene
autoleucel), as a BCMA-directed CAR-T immunotherapy for managing
patients with relapsed or refractory multiple myeloma. Targeting the
CD38 antigen in MM patients using CAR T-cells with intracellular regions
composed of 4-1BB and CD-28 holds promise to stimulate T cell prolif-
eration and enhance anti-tumor function significantly. This approach
could offer a new avenue for MM therapy.20

Non-Hodgkin lymphoma

Non-Hodgkin lymphoma (NHL) is a type of cancer that originates
from the lymphoid tissues, involving B cell precursors, T cell precursors,
mature T cells, and mature B cells. Axi-Cel, a CD19þ CAR T-cell treat-
ment, demonstrates a notable impact in patients with refractory large B-
cell lymphoma.21 Patients who underwent CAR T-cell therapy with
Axi-Cel exhibited high levels of good response. CD22 is expressed in both
progenitor and differentiated B cells and is notably abundant in leukemia
and B-cell lymphomas. Treatment with anti-CD22 therapy yielded
promising outcomes, with 4 out of 9 patients achieving negative minimal
residual disease (MRD) and complete remission.22 CAR T-cell therapy in
B-Cell NHL can lead to various adverse reactions, and patient prognosis is
not as favourable as in ALL. The lower response rate may be attributed to
the physical barriers posed by the tumor-inhibitory microenvironment.23

While the therapeutic efficacy of CAR T-cells in NHL is remarkable,
single-targeted CAR T-cell therapy still faces limitations. A primary
concern is an immune escape from tumor cells resulting from target an-
tigen loss. Multi-targeted CAR T-cell therapy may offer improved thera-
peutic outcomes by addressing this challenge.

Mantle cell lymphoma
Mantle cell lymphoma (MCL) is a subtype of NHL arising frommature

B-cells. It is characterized by a translocation involving the cyclin D1 gene
(CCND1), resulting in the overexpression of Cyclin D1 protein. CAR T-cell
therapies have shown effectiveness in treating high-risk MCL. Recently in
May 2024, the FDA approved Breyanzi® (lisocabtagene maraleucel; liso-
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cel), a CD19-directed CAR T-cell therapy for adult patients with relapsed
or refractory MCL. This approval applies to patients who have undergone
at least two prior lines of systemic therapy, including treatment with a
Bruton tyrosine kinase (BTK) inhibitor.24 Brexucabtagene autoleucel
(Tecartus®) is another FDA-approved CAR T-cell therapy for adult pa-
tients diagnosed with relapsed or refractory MCL. This approval was
grounded in the outcomes of the ZUMA-2 phase 2 multicenter clinical
trial, which assessed the effectiveness and safety of Tecartus® in R/RMCL
patients, who had previously failed treatments, including anti-CD20
antibody therapy, and a Bruton's tyrosine kinase inhibitor.25 While
CD-19-specific CAR T-cells have demonstrated clinical efficacy in
aggressive B-cell lymphomas, long-term disease control has proven
elusive for many patients.26 Consequently, there exists an unmet need for
strategies to enhance the therapeutic effectiveness of CAR-T cell thera-
pies. Promising clinical outcomes have been observed with
third-generation CAR T-cells that target CD20 in B-cell NHL (B-NHL).27

Follicular lymphoma
Follicular lymphoma (FL) is a slow-growing B-cell lymphoproliferative

disorder originating from transformed follicular center B cells. It is typified
by diffuse lymphadenopathy, bone marrow infiltration, and often,
splenomegaly. There have been notable advancements in the treatment of
FL over the past two decades. The effectiveness of CAR T-cells was initially
shown in a heavily treated patient with advanced-stag FL in 2010, and this
was subsequently supported by a small series of cases.28,29

In 2021, axicabtagene ciloleucel (axi-cel) received approval for
treating patients with R/R FL who have undergone two or more lines of
systemic therapy. This approval was based on findings from the ZUMA-5
study, a phase II multicenter international trial conducted as a single-arm
study. In this phase 2 trial, 124 patients with FL and 16 with marginal
zone lymphoma were enrolled. Of the 80 evaluable FL patients, 94%
demonstrated a response, with 79% achieving complete remission (CR).
After a follow-up period of 31months, the progression-free survival (PFS)
rate at 18 months was 65.6%, and the overall survival (OS) rate was
88%.30,31

Likewise, tisagenlecleucel was given accelerated approval by the FDA
in May 2022 for a similar indication. Tisa-cel has also been studied in
high-risk FL. The phase II ELARA trial assessed the safety and efficacy of
Tisa-Cel in 97 patients with R/R FL who had received two or more prior
treatments or relapsed after autologous hematopoietic stem cell trans-
plantation. The overall response rate was 86%, with a complete response
rate of 69%.32 Recently in May, 2024, the FDA granted new approval
based on results from the single-arm phase 2 TRANSCEND-FL trial, which
included adults with R/R FL. Participants had previously received two or
more lines of systemic therapy. The efficacy analysis involved 94 patients
with positron emission computed tomography (PET)-positive disease at
baseline or after bridging therapy. Following lymphodepletion chemo-
therapy, patients received a single infusion of lisocabtagene maraleucel
within 2–7 days. The researchers observed an overall response rate
(ORR) of 95.7% however the median duration of response was not
reached after a median follow-up of 16.8 months.33 Clinical trials focused
on hematological/solid malignancies have demonstrated that CAR T-cell
therapy can induce remission in patients who have undergone multiple
unsuccessful cancer treatments over several years.34 Additionally, this
therapy can prevent cancer progression, extend patients' lifespans, and,
in some cases, make them eligible for treatments like stem cell trans-
plantation. However, a significant limitation is the potential for relapse,
which may be driven by antigen escape and the limited persistence of
CAR T-cells.35

Side effects

Despite the considerable advancements observed in clinical trials of
CAR T-cell therapy, the presence of adverse reactions during treatment
has also impacted its effectiveness. The side effects experienced during
CAR T-cell treatment can trigger various responses across different bodily
4

systems. However, it's worth noting that the majority of these toxicities
and side effects are reversible, provided patients receive timely and
appropriate interventions. One of the most prevalent toxicities observed
in CAR T-cell therapy is the “on-target off-tumor” effect, whereby the
same target antigen is expressed on normal cells, prompting the CAR T-
cells to inadvertently target healthy tissues, consequently inducing
adverse effects.36

Antigen escape

The emergence of antigen escape following the infusion of modified
CAR T-cells is becoming a significant concern. Tumor cells evade killing by
promoting mutations in the genes coding for antigens, resulting in the
downregulation of alternative antigen expression that lacks the epitopes
targeted by CAR T-cells.37 For instance, even though 70% to 90% of pa-
tients with relapsed or refractory ALL exhibit long-lasting responses to
CD19-targeted CAR T-cell therapy, recent follow-up data indicate the
emergence of a prevalent disease resistance mechanism. This includes the
downregulation or loss of CD19 antigen in 30% to 70% of patients expe-
riencing disease recurrence post-treatment.38 Similarly, it has been noted
that individuals with multiple myeloma receiving treatment with
BCM-targeted CAR T-cells have downregulated or lost BCMA expression.39

To overcome this challenge, one strategy involves designing T cells
with multiple CARs to target multiple tumor-associated antigens (TAAs).
This approach suggests that evading the therapy would necessitate mu-
tations in multiple genes instead of just one. Various engineering tech-
niques are being explored, such as tandem CAR T-cells, bicistronic CAR
T-cells, and co-administered CAR T-cells.40,41

Immunosuppressive microenvironment

Within the tumor microenvironment (TME), various cell types
contribute to immunosuppression and infiltrate solid tumors. These
include regulatory T cells (Tregs), TAMs, andmyeloid-derived suppressor
cells (MDSCs).

Indeed, both infiltrating immune cells and tumor cells play crucial
roles in fostering an environment supportive of tumor growth. They
contribute to the secretion of chemokines, tumor-supporting growth
factors, and cytokines. Additionally, the decline in antitumor immunity is
facilitated by immune checkpoint proteins like CTLA-4 or PD-1, which
exert inhibitory effects on immune responses, further promoting tumor
progression.42 One of the primary reasons for the lack of response or
suboptimal response to CAR T-cell therapy is often attributed to inade-
quate T cell expansion and short-term T cell. It is believed that the fusion
of CAR T-cells with checkpoint blockade and immunotherapy will be the
next revolutionary approach in immunotherapy, this approach offers
critical components to enhance robust immune responses. In a
single-center study at the Children's Hospital of Pennsylvania, a combi-
nation therapy involving PD-1 blockade alongside CD19 CAR T-cell
therapy was administered to 14 children with heavily pretreated B-ALL.
The results showed enhanced persistence of CAR T-cells and improved
outcomes in haematological malignancy.43 Recently, there have been
advancements in engineering CAR T-cells to confer robust resistance
against immunosuppressive factors present in the TME, such as signals
mediated by transforming growth factor-beta (TGF-β).44 Moreover, CAR
T-cell engineering encompasses the incorporation of immunostimulatory
signals, like stimulatory cytokines, which can enhance cell proliferation,
survival, and antitumor activity. This approach aims to counteract the
suppressive influence of the TME.45

Toxicities associated with CAR T-cell

T-cell therapy represents a revolutionary advancement in cancer
treatment, but its application has been constrained by the presence of
toxicities and resulting fatalities. The primary acute toxicity associated
with CAR T-cell therapy is cytokine release syndrome (CRS). The
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cytokines implicated in CRS are typically generated either by the infused
CAR T-cells themselves or by immune cells, such as macrophages, in
response to CAR T-cell activity. CRS is typically associated with symp-
toms such as high fever, hypotension, and hypoxia often accompanied by
multi-organ toxicities.46 Among patients with leukemia undergoing CAR
T-cell therapy, 78% to 93% experienced any grade of CRS, while in
lymphoma patients, this percentage ranged from 37% to 93%. Notably,
in patients treated with tisagenlecleucel for R/R B-ALL, 46% encountered
CRS of � Grade 3 severity. For diffuse large B-cell lymphoma patients
treated with axicabtagene ciloleucel and tisagenlecleucel, the incidence
of � Grade 3 CRS was 13% to 18%, respectively.47,48 Supportive therapy
in the management of CRS involves the use of antipyretics, intravenous
fluids, blood components transfusion, vasopressors, monoclonal anti-
bodies (tocilizumab) that block the IL-6 receptor, and steroids in cases of
high-grade CRS.49 Immune effector cell-associated neurotoxicity syn-
drome (ICANS), is another prevalent toxicity following CAR T-cell ther-
apy and is linked with treatment-related morbidity.

It is marked by tremors, difficulty with speech, seizures, or changes in
mental status. ICANS can present in two phases: the first phase usually
presentswith a high fever and other CRS symptomswithin the initial 5 days
following cellular immunotherapy. The second phase typically emerges
after CRS symptoms and fever have subsided, often occurring more than 5
days after cell infusion.50 Generally, ICANS is diagnosed clinically; CSF and
brain MRI evaluation are rarely beneficial but they serve to exclude other
conditions like CNS infection. The management of ICANS depends on
concurrent CRS and the severity score of ICANS. Supportive care suffices for
grade 1 ICANS, while grade � 2 ICANS typically requires dexamethasone
with a rapid taper. In severe and unresponsive cases, treatments such as
anakinra (an IL-1 receptor antagonist) or chemotherapy aimed at elimi-
nating the CAR T-cells have been employed.51

Despite the numerous challenges still encountered by adoptive CAR
T-cell therapies, exciting projects are driving innovative efforts to
enhance their efficacy, safety, and applicability. Various distinct strate-
gies aim to address different problematic aspects of CAR T-cell treat-
ments. Some focus on utilizing low-affinity CARs to minimize on-target
off-tumor toxicity,52 while additional approaches target
tumor-supporting cells such as TAMs, MDSCs, and Tregs.53

Nursing perspectives in CAR T-cell therapy

Education and counseling. Education and counseling by nurses play a
pivotal role in the comprehensive care of patients undergoing CAR T-cell
therapy, an innovative treatment modality in cancer management.
Nurses can educate patients and their caregivers about the therapy's
principles, potential side effects, and the importance of adherence to
follow-up care protocols. They can also provide crucial information
regarding pre-procedural preparations, such as leukapheresis, and post-
infusion monitoring for complications like cytokine release syndrome
and neurotoxicity54

Nurses offer emotional support and facilitate informed decision-
making throughout the treatment journey by addressing concerns,
managing expectations, and promoting coping strategies.55 Effective
communication and patient advocacy by nurses enhance treatment out-
comes and quality of life for individuals undergoing CAR T-cell therapy.

Monitoring and assessment. Monitoring and assessment of side effects by
nurses are critical components of the care provided to patients under-
going CAR T-cell therapy. Trained oncology nurses can vigilantly observe
and evaluate potential adverse events associated with therapy, ensuring
early detection and prompt intervention to optimize patient outcomes.

One of the primary side effects CRS, characterized by fever, hypo-
tension, and potentially life-threatening systemic inflammatory re-
sponses can be picked up by the nurses. Nurses can also employ
standardized assessment tools to assess CRS severity and guide treatment
5

decisions, including the administration of tocilizumab or corticosteroids
to mitigate symptoms.56

Neurotoxicity is another significant concern, manifested by confu-
sion, delirium, and seizures. Nurses can conduct frequent neurological
assessments to identify early signs, monitor for changes in mental status,
and collaborate closely with health care teams to implement appropriate
management strategies, such as supportive care and neurologic in-
terventions.57 Additionally, due to immunosuppression, patients are at
high risk for infections. Nurses monitor for infection signs and administer
prophylactic antibiotics as prescribed.58

Symptom management. Nurses play a crucial role in symptom manage-
ment for patients undergoing CAR T-cell therapy, ensuring comprehen-
sive care and support throughout the treatment process. Symptom
management involves addressing both expected and unexpected adverse
effects of therapy, enhancing patient comfort, and optimizing treatment
outcomes.

Nurses educate patients and caregivers about potential symptoms
associated with CAR T-cell therapy along with guiding recognizing early
signs, the importance of monitoring, and when to seek immediate med-
ical attention.59

Nurses also implement standardized protocols for symptom assess-
ment, utilizing validated scales and clinical guidelines to monitor
symptom severity and progression.56 They provide ongoing emotional
support, coordinate pain management interventions, and promote pa-
tient advocacy throughout the treatment journey.

Co-ordination of care. In CAR T-cell therapy, nurses play a pivotal role in
coordinating care across various phases of treatment to ensure seamless
and effective patient management. Their coordination efforts encompass
multidisciplinary collaboration, patient education, and advocacy to
optimize therapeutic outcomes and patient safety.

Nurses facilitate communication and collaboration among health care
providers, including oncologists, hematologists, pharmacists, and other
specialists involved in the care team. They ensure that treatment plans
are communicated, understood, and executed, minimizing errors and
enhancing continuity of care.57

Nurses also serve as central points of contact for patients and care-
givers, providing comprehensive education on treatment protocols, po-
tential side effects, and the importance of adherence to follow-up
appointments.60 They coordinate scheduling for pre-treatment evalua-
tions, leukapheresis, infusion procedures, and post-treatment moni-
toring, ensuring timely interventions and continuity of care.

Patient advocacy. Nurses play a critical role in patient advocacy in CAR T-
cell therapy, ensuring that patients' voices are heard and their rights are
upheld throughout the treatment process. This advocacy can start with
patient and family education with comprehensive information about
CAR T-cell therapy, including its benefits, risks, and potential side effects.
This will empower patients to make informed decisions about their
care.56

Nurses act as intermediaries between patients and the multidisci-
plinary health care team, ensuring that patients' concerns and prefer-
ences are communicated and addressed. They facilitate discussions on
treatment options, aligning medical recommendations with the pa-
tient's values and goals.61 Nurses also offer emotional support, helping
patients cope with the psychological and emotional challenges of CAR
T-cell therapy. They advocate for resources such as psychological
counseling and support groups, recognizing the holistic needs of
patients.59

Nurses' roles are very crucial in monitoring for complications or
adverse effects, and advocating for timely interventions and modifica-
tions to the treatment plan as necessary. This proactive approach always
helps to enhance patient safety and improves treatment outcomes.62
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Documentation and communication. Nurses play an essential role in
documentation and communication in CAR T-cell therapy, crucial for
ensuring patient safety, continuity of care, and optimal treatment out-
comes. Accurate documentation of patient assessments, interventions,
and outcomes is crucial for continuity of care. Nurses maintain detailed
records that inform the ongoing treatment plan and support effective
communication among the health care team. Clear and concise
communication with patients and their families ensures that they are
informed and engaged in their care.63 Accurate documentation begins
with recording detailed patient histories, including previous treatments,
comorbidities, and baseline assessments. This comprehensive informa-
tion forms the foundation for individualized care plans.55

Nurses have an important role in communications related to the
identification of adverse events to the patients and caregivers and are
advised to make a call, in case of any adverse events.64 Nurses educate
patients and their families about what to expect during and after therapy,
fostering an open line of communication. This empowers patients to report
symptoms promptly, leading to timely management of side effects.62

Operations management can help to improve communication and
collaboration among health care providers including nurses, leading to
better coordination and continuity of care for cancer patients.65

Conclusions

CAR T-cell therapy is an innovative cancer treatment, particularly for
hematologic malignancies. Despite its potential, the therapy poses chal-
lenges, including severe side effects like cytokine release syndrome and
neurotoxicity. Nurses play a crucial role in patient education, monitoring,
symptom management, care coordination, and psychosocial support,
ensuring safe and effective treatment. The continued evolution of CAR T-
cell therapy promises improved outcomes, with nursing professionals
integral to its success.
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