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Non-Hodgkin’s lymphoma (NHL) is a generic name for a diverse group of
malignancies arising from lymphocytes and primarily affecting the lymph nodes,
but also involving other organs. Chimeric antigen receptor (CAR) T-cell
therapy has emerged as a groundbreaking treatment for patients with NHL,
offering hope for those who have relapsed or are refractory to conventional
therapies. However, due to the risk of toxicities such as cytokine release
syndrome and neurotoxicity, the efficacy and safety of CAR T-cell therapy are
highly dependent on patient selection criteria. This article outlines the most
important considerations that clinicians need to make when evaluating
candidates for CAR T-cell therapy. Key parameters for the optimal patient
selection scale were categorized into four domains: disease biology, tumor
burden and microenvironment, patient factors and risk mitigation. A 100-point
scoring scale was created and patients were stratified into three prognostic
groups: ideal candidates (=70 points), conditional approval (40-69 points) and
non-recommended (<40 points). By integrating tumor-, host- and risk-
mitigation-specific parameters, the novel score provides a practical and
systematic approach to clinical decision-making in the field of cellular

immunotherapy for NHL.
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Introduction

Non-Hodgkin’s lymphoma (NHL) is a group of heterogeneous hematologic
malignancies characterized by uncontrolled proliferation of lymphoid cells,
with B-cell lymphomas accounting for approximately 90% of cases! and
GLOBOCAN estimating 553,010 new cases and 250,475 deaths worldwide
in 2022.2 Currently, radiation therapy remains a potent intervention for
NHL. It is a standard monotherapy for many indolent subtypes and is used
as a consolidative treatment following chemoimmunotherapy in aggressive
lymphomas, such as diffuse large B-cell lymphoma (DLBCL), especially in
cases of bulky disease or partial response.?”4 In early-stage NHL, radiation
therapy is the mainstay of treatment, especially for localized follicular and
mucin-associated lymphoid tissue-derived lymphoma. Patients with late-stage
large-cell and highly malignant lymphomas typically undergo chemotherapy.s’
6 However, despite the usually good initial response to treatment, relapses
occur frequently, requiring additional therapies. New therapies focus mainly
on epigenetic regulation and immunomodulation. Epigenetic dysregulation
plays a crucial role in lymphomagenesis, leading to the development of
various epigenetic-modifying agents.7 These include inhibitors targeting
histone deacetylases (HDACs),® DNA methyltransferases (DNMTs),”
enhancer of zeste homolog 2 (EZH2),!0 extra-terminal domain proteins
(BETs),!! protein arginine N-methyltransferases (PRMTs)!2 and isocitrate
dehydrogenase (IDH).13 Immunotherapy strategies, including the use of
monoclonal antibodies,* antibody-drug conjugates,15
inhibitors!® and chimeric antigen receptor (CAR) T-cell therapy,17’19 have
shown promising results in relapsed or refractory NHL.

immune checkpoint

CAR T-cell therapy has emerged as a promising treatment for relapsed/
refractory aggressive B-cell NHL, providing overall response rates (ORR)
ranging from 40% to 83%,20 12-month progression-free survival (PFS) rates
ranging from 33% to 42% and 12-month overall survival (OS) rates ranging
from 54% to 73%.2122 However, in three large-scale multicenter phase III
clinical trials, CAR T-cell therapy was associated with notable side effects.
Specifically, the most common side effect of CAR T-cell therapy was
moderate-to-severe cytokine release syndrome (CRS), which was observed in
all three trials. In addition, side effects also included neurotoxicity, prolonged
cytopenias and hypogammaglobulinemia.17’23 Other potential complications
included B-cell aplasia and hemophagocytic lyrnphohistiocytosis.24
Differences in patient selection largely explain the wide range of efficacy
rates observed in CAR T-cell therapy trials. Notably, the efficacy of CAR
T-cell therapy depends not only on the treatment regimen itself, but also
on the appropriate selection of patients. Proper patient selection for CAR
T-cell therapy is important to ensure an optimal therapeutic effect with
minimal risk of potential side effects. Various parameters, including diagnosis,
disease stage, number of lesions, tumor diameter, metabolic tumor volume,
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circulating tumor DNA, prior treatments, CD19 antigen density, molecular
markers, T-cell fitness, programmed death-ligand 1 (PD-L1) expression,
performance status, hematological parameters, organ function and
comorbidities, should be considered.

To address this issue, we developed a rating scale based on studies from
ClinicalTrials.gov, PubMed and Google Scholar to guide clinicians in
selecting patients for CAR T-cell therapy for NHL.

Materials and Methods

A comprehensive analysis of the extant literature was conducted using
electronic databases including ClinicalTrials.gov, PubMed and Google
Scholar. A search strategy was meticulously devised utilizing pertinent
Medical Subject Heading terminology and keywords, namely “B-cell non-
Hodgkin’s lymphoma”, “B-cell lymphoma”, “CAR-T”, “CD19 CAR T-
Cells”, “Chimeric antigen receptor T cells”, “CAR-T cell therapy”, “Patient
selection”, “Immunotherapy”. A bespoke search filter was configured to
display publications exclusively from the specified timeframe of 2015-2025.
The following criteria were used to screen the papers: 1) utilization of CAR
T-cell therapy for B-cell NHL as a stand-alone therapy; 2) disease-specific
biological factors, tumor burden characteristics, patient factors related to the
host and risk reduction parameters; 3) clinical trial (phase I-IV), systematic
review/meta-analysis and research articles; 4) toxicity and survival outcomes.

The exclusion criteria encompassed instances of incomplete or insufficient
data, as well as the presence of significant comorbidities that could potentially
influence the outcomes. Consequently, the following sources were analyzed:
28 research articles, six review articles and 10 protocols on the specified topic.

Results

The ClinicalTrials.gov website currently lists 55 completed studies on CAR
T-cell therapy for the treatment of NHL and its subtypes. However, the
majority of these studies utilized combination treatment based on CAR
T-cell therapy with chemotherapy or allogeneic hematopoietic stem cell
transplantation (allo-HSCT). These combination therapies are designed to
capitalize on the potential synergistic effects of multiple treatment modalities.
For example, chemotherapy may enhance the function of CAR T cells by
creating a pro-inflammatory tumor environment that maximizes CAR T-cell
recruitment and activity.25 However, the efficacy of these combinations faces
some challenges and limitations. The dose and timing of the combination
therapy are critical considerations that can significantly influence treatment

responses.>©

One of the primary concerns in combining CAR T-cell therapy and allo-
HSCT is the risk of antigen overlap. This occurs when target antigens are
expressed not only on malignant cells but also on normal hematopoietic stem
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cells and progenitor cells.2”>28 This kind of overlap can lead to on-target/
off-tumor toxicity, graft rejection and an increased risk of acute or chronic
graft-versus-host disease (GVHD).?? Additionally, patients may experience
side effects of these combination regimens, such as infections, prolonged
cytopenias, neurotoxicity and CRS. These are added to the extremely high
risk of disease recurrence and persistence following allo-HSCT.39 Moreover,
the selection criteria for patients receiving combination therapy are far from
similar to those for patients receiving CAR T-cell monotherapy. Candidates
must be evaluated for overall fitness, prior treatment history (e.g., resistance
to chemotherapy or prior HSCT), and disease-specific features (e.g., tumor
mutational burden and antigen expression heterogeneity).3!

Keeping these nuances in mind, we decided to focus our analysis on studies
that employed CAR T-cell therapy as monotherapy against CD19 or CD20
antigens. Upon reviewing the ClinicalTrials.gov database, we identified ten
clinical studies that met these parameters. We also conducted a systematic
literature review of 34 relevant articles to determine the efficacy and outcomes
of CAR T-cell monotherapy in NHL, untainted by confounding factors
inherent in combination regimens.

Through our comprehensive review of clinical trials, systematic reviews and
peer-reviewed research articles, we have identified the critical criteria for
optimal patient selection when considering CAR T-cell monotherapy for

NHL (Table 1).

Having identified the key parameters that significantly affect the efhicacy
and safety of CAR T-cell therapy for NHL, we developed a comprehensive
assessment scale designed to facilitate optimal patient selection. This scale
assigns the highest number of points to criteria that play a significant role in
treatment outcomes, as supported by the weight of evidence from published
literature and clinical studies. Points were allocated based on the relative
strength of each parameter’s association with efficacy (e.g., ORR or PFS) and
safety (e.g., incidence and severity of CRS and immune effector cell-associated
neurotoxicity syndrome [ICANS]). Parameters with the most substantial
and consistent impact, such as specific histological subtypes, CD19/CD20
antigen density, prior treatment lines etc., received the highest scores to ensure
that the system accurately reflects their prognostic importance.

The scale classifies key factors into four main groups of parameters
(systematically presented in Table 2): disease-specific biological factors,
including histological subtype and CD19/CD20 antigen density; tumor
burden characteristics, such as MTV and extranodal involvement; patient
factors, including performance status, hematologic parameters and T-cell
status; and risk reduction parameters, including CRS/ICANS risk profiling.
By combining these parameters, this scale offers a standardized and objective
framework that will enable physicians to more accurately assess patients’
suitability for CAR T-cell therapy, providing a balanced assessment that takes
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Table 1. Criteria for optimal patient selection for CAR-T therapy for non-Hodgkin lymphoma.

Parameter Criteria References
Diagnosis Relapsed or refractory CD19/CD20 positive B-cell ymphoma, DLBCL - de novo or 32-41
transformed, FL or tFL, MCL, PMBCL, high-grade B-cell lymphoma with MYC and BCL2 and/
or BCL6 rearrangements with DLBCL histology (double/triple hit lymphoma), CLL, SLL
Disease stage II-1V (for all diagnoses, except refractory CD19/CD20-positive B-cell lymphoma) 32,3941
Number of At least one measurable lesion 33-35,39
lesions
Maximum >1.5¢cm 33-35,40
tumor
diameter
Prior Chemotherapy or allogeneic stem cell transplant 32-36,39,40
treatments
Time since Minimum of two weeks elapsed from the conclusion of the final treatment and less than 12 34,35
prior months after first-line therapy. The ORR with CAR T-cell therapy was observed to be
treatment associated with poorer outcomes in patients who had received >4 lines of therapy
CD19 antigen The optimal range for durable responses is 5,000-10,000 CD19 molecules/cell 4243
density
Molecular TP53and B2M mutations can impact the effectiveness of the treatment. TP53 mutations in 44-46
markers tumor cells can lead to T-cell exhaustion and resistance to CAR T-cell therapy, while B2M
mutations are known to correlate with poorer outcomes in certain cancers
MTV MTV exceeding 80 cm® on baseline PET-CT is associated with heightened risks of CRS and 47-49
ICANS
Extranodal Extranodal involvement, especially at certain sites like liver and adrenal glands, is associated 50-52
involvement with reduced efficacy of CAR T-cell therapy in large B-cell lymphoma patients
ctDNA ctDNA dynamics offer early response assessment, with clearance by day 7 post-infusion 53-55
correlating with durable remission
T-cell fitness The presence of markers of T-cell depletion (PD-1, TIM-3, LAG-3) indicates poor CAR T-cell 56-58
persistence
PD-L1 PD-L1 is expressed on tumor cells and in the tumor microenvironment of some NHL patients, 59,60
expression potentially limiting CAR T-cell efficacy
Performance ECOG score 0-2. 32,36,38,39
status
Hematological Hemoglobin: >8.0 g/dL 61-64
parameters Platelets: >50 x 10%/L
Neutrophils: 1 x 10%/L
Serum albumin: >30 g/L
Serum LDH level: <400 U/L
Serum bilirubin: <1.5 x ULN
Serum creatinine: <ULN or <1.5 x ULN
ALT/AST: <2x ULN or <2.5 x ULN or <3 x ULN
Lymphocytes: >2 x 108/L
Creatinine clearance: >30-60 mL/min
GFR: <60 mL/ min
Hematocrit: >28-32%
LVEF >50% 34,37,40
Oxygen >90-92% on room air 34,41
saturation
Apheresis No contraindications 33,3540
Concomitant Absence of: 32-37,39-41,
diseases 1. Active HIV,HBV and HCV infection 65-75
2. Damage to CNS, altered mental status (confusion, delirium, GCS <12), seizures, focal neurological
deficits (aphasia, hemiparesis)
3. Impaired cardiac function Class Il or IV according to NYHA
4, Cardiovascular instability manifested by the presence of:
a. hypotension (SBP <90 mmHg or MAP <65 mmHg)
b. tachycardia (HR >120 bpm)
c. arrhythmias (AF, VT/VF)
5. Respiratory distress manifested by the presence of:
a. tachypnea (RR >24-30/min)
bealthbook TIMES Oncology Hematology 1 8
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6. Fever and hyperinflammatory state manifested by the presence of:
a. persistent high fever (>39 °C or 102.2 °F)
b. hypothermia (<36 °C)
7. Hemodynamic or metabolic instability manifested by the presence of:
a. lactate >2 mmol/L
b. oliguria/anuria (urine output <0.5 mL/kg/h)
c. severe metabolic acidosis (pH <7.2, HCO3™ <15)

AF, new-onset atrial fibrillation; ALT, alanine aminotransferase; AST, aspartate aminotransferase; B2M, beta-2-microglobulin; CLL, chronic lymphocytic
leukemia; CNS, central nervous system; CRS, cytokine release syndrome; ctDNA, circulating tumor DNA; DLBCL, diffuse large B-cell lymphoma; ECOG,
Eastern Cooperative Oncology Group; FL, follicular lymphoma; GFR, glomerular filtration rate; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV,
human immunodeficiency virus; HR, heart rate; ICANS, immune effector cell-associated neurotoxicity syndrome; LAG3, lymphocyte-activation gene 3; LDH,
lactate dehydrogenase; LVEF, left ventricular ejection fraction; MAP, mean arterial pressure; MCL, mantle cell lymphoma; MTV, metabolic tumor volume;
NYHA, New York Heart Association; ORR, objective response rate; PD-L1, programmed death-ligand 1; PET-CT, positron emission tomography and
computed tomography; PMBCL, primary mediastinal B-cell lymphoma; RR, respiratory rate; SBP, systolic blood pressure; SLL, small lymphocytic lymphoma;
tFL, transformed follicular lymphoma; TIM-3, T-cell immunoglobulin and mucin domain 3; TP53, tumor protein p53; ULN, upper limit of normal; VF,

ventricular fibrillation; VT, ventricular tachycardia.

into account important predictors of therapeutic efficacy, such as disease
stage and antigen expression, along with risk factors that may compromise
treatment safety, including comorbidities and organ function.

Table 3 provides an evidence-based interpretive framework for the total
scores derived from our comprehensive patient selection scale for CAR T-cell
therapy. This stratification system classifies NHL patients into three distinct
prognostic categories based on their cumulative evaluation across clinical,
biological and risk-mitigation parameters.

Discussion

CAR T-cell therapy has emerged as a groundbreaking treatment for relapsed/
refractory NHL, demonstrating impressive response rates and durable
remissions in patients who have exhausted traditional options.zo However,
careful patient selection is critical to optimize outcomes and minimize the
risks associated with toxicities, such as cytokine release syndrome and
neurotoxicity.76 This study consolidates evidence from clinical trials and
systematic reviews to develop a structured patient selection scale, optimizing
therapeutic outcomes while minimizing risks.

The proposed scale evaluates four key domains: disease biology, tumor
burden, host factors and risk mitigation. In our opinion, disease biology
parameters, such as histologic subtype and CD19/CD20 antigen density,
are pivotal for predicting CAR T-cell efficacy. For instance, patients with
DLBCL or primary mediastinal B-cell lymphoma (PMBCL) exhibited higher
response rates. In particular, a 68.1% complete response (CR) rate and 73.8%
2-year OS rate were reported in patients with PMBCL.”” For DLBCL, a
meta-analysis found an ORR of 68% and a CR rate of 46%.”8 Another
study observed complete remission in 43% of DLBCL patients and 71% of
follicular lymphoma patients.79 These data confirm the correlation with the
rating scale system. However, low antigen density or TP53/B2M mutations
are usually associated with poorer outcomes, underscoring the importance of
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Table 2. Optimal patient selection scale for CAR T-cell therapy in non-Hodgkin lymphoma.

Parameter Score Criteria

1. Disease biology (max: 31 points)

Histologic subtype 0-7 7 = DLBCL/PMBCL
5=MCL/FL3B

3 =FL/tFL
1=CLL/SLL

0 = other

Disease stage 0-1 1=stagelllor IV
0 =stage -l

Measurable lesions 0-1 1 =>1lesion with tumor diameter >1.5cm
0 = no measurable lesions

Molecular markers 0-5 5 =no TP53/B2M mutations
3 =single mutation
0 = double-hit

CD19/CD20 antigen density 0-8 8 = 5,000-10,000 molecules/cell
4 = 3,000-5,000 molecules/cell
0 = <3,000 molecules/cell

Prior treatment lines 0-8 8=2lines
4 =3lines
2=4lines
0=2>5lines
Time since prior treatment 0-1 1 =>2 weeks from prior treatment and <12 months after first-line therapy

0 = <2 weeks from prior treatment or > 2 months after first-line therapy

2. Tumor burden and microenvironment (max: 21 points)

MTV 0-8 8=<50cm®
5=50-80cm®
1=80-120cm®
0=2>120cm’

Extranodal involvement 0-5 5=0-1site
2 = 2sites
0 =>3sites

PD-L1 expression 0-5 5=low (<10%)
3 = intermediate (10-50%)
0 = high (>50%)

ctDNA 0-3 3 = undetectable
2=low
0 = high

3. Patient factors (max: 43 points)

Performance status 0-5 5=ECOGO0-1
2=ECOG2
0=ECOG=>3

Hematological parameters 0-8 8 = optimal values as per Table 1
4 = suboptimal
0=unfit

LVEF 0-5 5=>50%
0=<50%

Oxygen saturation 0-5 5=2>92%
0=<90%

Apheresis 0-1 1 = no contraindications

0 = there are contraindications*

Organ function 0-6 6 = normal heart, lung, kidney, liver and nervous
system function and normal body temperature;
absence of concomitant diseases listed in Table 1
3 =mild impairment

0 = severe impairment

Infection risk 0-5 5 =no history
0 = controlled or active
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T-Cell fitness 0-8 8 =low PD-1/TIM-3
3 = moderate exhaustion
0 = high exhaustion

4. Risk mitigation (max: 5 points)

CRS/ICANS risk 0-5 5=low (IL-6 <10 pg/mL)
2 = intermediate
0= high

Maximum total points: 100

B2M, beta-2-microglobulin; CLL, chronic lymphocytic leukemia; CRS, cytokine release syndrome; ctDNA, circulating tumor DNA; DLBCL, diffuse large
B-cell lymphoma; ECOG, Eastern Cooperative Oncology Group; FL, follicular lymphoma; ICANS, immune effector cell-associated neurotoxicity syndrome;
IL-6, interleukin 6; LVEF, left ventricular ejection fraction; MCL, mantle cell lymphoma, MTV, metabolic tumor volume; PD-1, programmed cell death
protein 1; PD-L1, programmed death-ligand 1; PMBCL, primary mediastinal B-cell lymphoma; SLL, small lymphocytic lymphoma; tFL, transformed follicular
lymphoma; TIM-3, T-cell immunoglobulin and mucin domain 3; TP53, tumor protein p53.

* Absolute contraindications to apheresis for CAR T-cell therapy include sepsis or active bloodstream infection, severe thrombocytopenia (usually
<20,000-50,000/uL), severe anemia with hemoglobin below 7-8 g/dL, uncontrolled bleeding or coagulopathy, hemodynamic instability such as hypotension
or significant arrhythmias, metabolic disturbances, especially severe hypocalcemia or electrolyte imbalance, severe respiratory failure requiring oxygen support
and failure to establish adequate vascular access. Relative contraindications include a low absolute lymphocyte count (ALC), recent use of chemotherapy or
corticosteroids (usually within the past two weeks), poor performance status or advanced frailty, ongoing localized infections, severe anemia that may require
transfusion prior to the procedure and underlying autoimmune or bone marrow disorders such as systemic lupus erythematosus (SLE) or myelodysplastic
syndrome (MDS).

Table 3. Interpretation of the total score.

Score Range Recommendation Rationale

>70 points Ideal candidate Excellent candidate for CAR T-cell monotherapy. These patients demonstrate optimal
characteristics for CAR T-cell monotherapy, including favorable tumor biology (e.g.,
high CD19 antigen density), limited disease burden and excellent biochemical
parameters. In this case, the use of CAR T-cell therapy will ensure a high probability of
a sustained response with manageable toxicity.

40-69 Conditional approval Good candidate. Despite signs of potential efficacy of CAR T-cell therapy for these
points patients, careful assessment of the benefit-risk ratio is required due to clinically
significant risk factors, such as moderate tumor burden or suboptimal T-cell function.
Therefore, additional optimization of therapy or modification of the protocol should be
considered, including alternative or combination therapies, or additional PD-1
inhibition.

<40 points Not recommended Poor candidate. Patients in this group are likely to have multiple adverse prognostic
factors that complicate CAR T-cell therapy, including extensive tumor, low target
antigen expression, or significant comorbidities. High risk of adverse events or poor
CAR T-cell efficacy, the treatment strategy should be reconsidered.

CAR, chimeric antigen receptor; PD-1, programmed cell death protein 1.

molecular profiling for patient selection. It has been noted that low CD19
antigen density (<2,000 molecules/cell) significantly reduces the likelihood
of clinical response to CD19-targeting CAR T-cell therapy.42 Similarly, a
threshold of approximately 200 CD20 molecules per cell is required for CAR
T-cell lysis, while cytokine production necessitates a higher density of a few
thousand molecules per cell.80 Furthermore, 7P53 mutations were associated
with inferior CR and OS rates in large B-cell lymphoma patients treated with
CD19-CAR T cells.8! Moreover, TPS3-mutated circulating tumor DNA
(ctDNA) levels correlated with PFS in non-Hodgkin’s lymphoma patients
after CAR T-cell therapy.3?
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Tumor burden, assessed using metabolic tumor volume (MTV) and
extranodal involvement, impacts both toxicity and response. Higher MTV
(>80 cm’) and total lesion glycolysis (TLG), as measured by
fluorodeoxyglucose positron emission tomography/computed tomography
(FDG PET/CT), were associated with an increased risk of severe CRS and
ICANS.#/48 However, baseline MTV and TLG were not significantly
correlated with OS or response rates.¥” At the same time, extranodal
involvement, particularly in the liver or adrenal glands, further diminished
CAR T-cell efficacy, highlighting the need for thorough baseline imaging and
risk stratification.>%>2

Equally important are host factors, including performance status,
hematological parameters, and T-cell status. Patients with an Eastern
Cooperative Oncology Group (ECOG) score of 0-1 and optimal
hematological parameters (e.g., hemoglobin >8.0 g/dL, platelets >50 x
10°/L) were more likely to tolerate therapy successfully and achieve a
sustained response.83'85 Conversely, markers of T-cell exhaustion (e.g.,
programmed cell death protein 1 [PD-1] or T-cell immunoglobulin and
mucin domain 3 [TIM-3]) predicted poor CAR T-cell persistence,
emphasizin§ the need for functional assessment of T cells prior to therapy
initiation.>%:36

Recent studies have also highlighted the importance of risk reduction
strategies and biomarker monitoring in CAR T-cell therapy for patients with
NHL. Elevated levels of interleukin (IL)-6 and other cytokines have been
associated with severe CRS and ICANS.3":88 Researchers have identified
specific cut-oft points for IL-3, IL-6, IL-8 and IL-10 that may predict CRS
and ICANS, regardless of the CAR T-cell product used.88 Additionally, the
exclusion of patients with active infections or significant comorbidities (e.g.,
New York Heart Association [NYHA] Class III/IV cardiac dysfunction)
further enhances safety.8%70

Despite its remarkable efficacy, CAR T-cell therapy still encounters difficulties
in its implementation, including manufacturing logistics, high costs and the
necessity of specialized care. The cost of a CAR T-cell product approved
by the U.S. Food and Drug Administration (FDA) ranges from $373,000
to $475,000 per infusion, with no extra costs for patient management and
monitoring of adverse events.”! The proposed scale provides a standardized
framework to identify ideal candidates (score =270) who are most likely to
achieve durable remissions, while conditional approval (score 40-69) or non-
recommendation (score <40) guides clinicians in balancing benefits and risks
for marginal candidates. In order to ensure the most efficient use of medical
resources, it is crucial to offer CAR T-cell therapy in cases with the highest
probability of success. For patients for whom CAR T-cell therapy is not
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the optimal treatment option, alternative treatments should be considered in
order to avoid adverse outcomes. Creating a patient selection scale is crucial
for achieving optimal results and mitigating the risks of CAR T-cell therapy.

However, there are limitations to the use of the developed scale. The scale is
based on retrospective data and expert consensus, thus requiring prospective
validation in various clinical settings. Furthermore, the relevance of certain
parameters of the scale may change in the context of CAR T-cell technology
development, necessitating continuous updates in the future.

In conclusion, it should be noted that the developed patient selection scale
enhances the accuracy of CAR T-cell therapy for NHL. It reduces risks
and simplifies the identification of patients who will benefit the most with
minimal exposure for clinicians. The integration of this scale with artificial
intelligence algorithms, with subsequent validation against large, multicenter
real-world data registries, has the potential to yield powerful predictive
insights and facilitate continuous automated refinement. Future research
should focus on validating and improving this scale in prospective trials.
Adapting this scale to new innovative CAR T-cell therapies will ensure its
continued relevance in the rapidly evolving field of cellular immunotherapy.

Conclusion

CAR T-cell therapy has transformed the treatment of NHL. Recent studies
show significant response rates and durable remissions in patients who fail
conventional therapies. However, the efficacy and safety of CAR T-cell
therapy are highly dependent on appropriate patient selection based on
tumor biology, host factors and individual risk profiles for treatment-related
toxicity. This study developed a comprehensive patient selection assessment
that can provide a foundation for integrating critical prognostic factors to
stratify patients into distinct groups and identify optimal candidates who are
most likely to achieve durable responses with manageable toxicity.

While this score offers a valuable tool for optimizing CAR T-cell therapy
in NHL, prospective validation is needed to confirm its predictive accuracy
in a variety of clinical settings. Furthermore, as CAR T-cell technology
evolves—using next-generation constructs targeting alternative antigens or
incorporating safety switches—this scoring system will require periodic
refinement to maintain its clinical relevance. Ultimately, the implementation
of evidence-based patient selection criteria will improve therapeutic
outcomes, minimize unnecessary risks and ensure the most efficient allocation
of this transformative but resource-intensive therapy. By integrating tumor-
, host- and risk-mitigation-specific parameters, this score provides a practical
and systematic approach to clinical decision-making in the rapidly evolving
field of cellular immunotherapy for NHL.
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