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Introduction

The recent developments of chimeric antigen 
receptor T (CAR-T) cell therapy have transformed 
the treatment of relapsed and refractory 
malignancies. Many patients with leukemia or 
lymphoma who have received treatment with  
anti-CD19 CAR-T cell therapy have achieved 
minimum residual disease negativity, many are  
in complete remission, and overall response  
rates have been reported between 50 percent  
and 80 percent.1–3
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Such remarkable advances in clinical outcomes make the evaluation of quality of life and  
patient-reported outcomes crucial to the complete therapeutic appraisal. As ongoing clinical 
trials on CAR-T cells provide additional insights into the common toxicities, rate of response, 
durability of remission and potential expansion into new indications of multiple hematologic 
and solid malignancies, it becomes vital to consider the patients’ perspective, symptomatic 
burden and overall quality of life impacted as a result of treatment. Despite the latest U.S. Food 
and Drug Administration (FDA) CAR-T approvals for use in relapsed or refractory leukemia and 
lymphomas, and the associated inspiring response rates, the industry as a whole has a deficit  
of data related to patient-reported toxicity and the impact various CAR-T constructs may have  
on a patient’s health-related quality of life.4

An essential component of optimal patient care for those with chronic disorders, including 
patients with cancer and hematological diseases, is patient-centricity. In recent decades, the 
pharmaceutical industry and its regulators have placed increasing emphasis on placing patients 
at the center of healthcare research and drug development, seeking to improve their experience 
and ensure maximum value for the use of medicines, therapies and health services. Key aspects 
of patient-centric care embrace patients’ active and central role in managing their disease. 
Moreover, understanding the patients’ concerns, treatment impacts and their expectations of 
benefit from new medicines is a critical step in the development of products that can change  
the course of a disease and patient lives.

FDA-APPROVED CAR-T CELL THERAPIES

Tisagenlecleucel

• Approved August 2017 for treatment of relapsed or refractory acute lymphoblastic leukemia

• May 2018, expanded indication for treatment of relapsed or refractory diffuse large B-cell lymphoma

Axicabtagene Ciloleucel

• Approved October 2017 for treatment of several types of relapsed or refractory large B-cell lymphoma
non-Hodgkin lymphomas

Brexucabtagene Autoleucel

• Granted accelerated approval in June 2020 for the treatment of adults with relapsed or refractory
mantle cell lymphoma
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Patient-Reported 
Outcome Value

The institutionalization of the concept of patient-centricity 
or person-centered care has evolved extensively since  
its introduction.

Envisioned initially as normative guidelines to improve 
interpersonal interactions among patients and providers  
by addressing the unique experiences of disease and the 
broader circumstances met by individual patients, the concept 
has since been extended to various elements of healthcare 
and, ultimately, drug development. Patient-centered drug 
development grants respect patient concerns, values and 
preferences, while further integrating continuity of care with 
appropriate empirical evidence and communication. All of 
which provide assurance of physical comfort and emotional 
support, while assessing developing products for safety and 
clinical efficacy.

Clinical evaluations of product benefit and risk in clinical trials 
are strengthened through the incorporation of patient-reported 
outcomes (PROs). PROs, as mentioned in the 21st Century 
Cures Act, can be a cornerstone of patient-centric drug 
development as they provide reports from patients regarding 
their functional status, health or quality of life associated  
with the treatment they have received.5 PROs enable patients 
to contribute to the understanding of benefit and risk 
considerations throughout the medical product development 
process.5 PROs can humanize traditional measurements  
of safety and efficacy with compassion and empathy, with 
appropriate sensitivity to the values and preferences of 
individual patients. Therefore, the inclusion of the patient 
voice in the evaluation of emerging therapeutics allows for  
the introduction of a personal element that, while subjective  
in nature, reveals conceptual issues related to the 
understanding of how disease and treatment influence  
multidimensional constructs such as health-related quality  
of life (HRQoL).

The recognized value of the 
patient perspective:

• Offers a unique indicator of
disease impact

• Is essential for a complete evaluation
of treatment efficacy

• Offers useful data to aid the
interpretation of clinical outcomes

• Is a crucial element in treatment
decision making
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Patients and clinicians often are faced with challenging decisions regarding the next steps in their 
treatments. The need for differentiation between emerging treatments with similar clinical effectiveness 
or safety profiles has introduced a dimension of complexity that comes with choice. Patient-reported 
outcome measures (PROMs) can be a strategic component to support patient-centered treatment 
decision making, while informing quality drug development. PROMs complement traditional outcome 
measurements such as overall survival, disease-free status and other physiological outcomes since  
they offer the patient perspective and a comprehensive assessment of the benefits of treatment under 
investigation. While novel treatments may demonstrate beneficial clinical outcomes in terms of improving 
a patient’s length of survival, PROMs may at the same time identify concerns with treatment compliance 
resulting from reported adverse events or complicated treatment schedules, or even that patients may 
have a diminished quality of life while undergoing care. The measurement of effectiveness in drug 
development or any intervention can be multidimensional. Therefore, the inclusion of both clinical and 
patient-reported outcomes can provide a more holistic understanding of treatment response.

Both the science and practice of measuring patient HRQoL, functionality or any “subjective” endpoint 
reported by the patient without additional interpretation by a clinician or other stakeholder, has been 
rapidly evolving in clinical trials, and when performed well, can yield tremendous evidence to support 
improved treatment decision making. However, consideration of PRO methodology, administration, 
timing, handling of missing data and response analysis strategies should be considered during trial 
planning in order to produce clinically meaningful outcomes.

Only the patients can provide these perspectives on health and treatment; no clinical measurement 
offers this level of understanding into lived experiences. Insights are needed regarding the degree  
of discomfort or adverse experiences patients are able and willing to tolerate in pursuit of improved 
objective physiological outcomes, and also where biological outcomes may be limited by the degree of 
symptomatic burden or worsening HRQoL imposed by a treatment. Therefore, the value of treatment 
may vary based on the stakeholder, including whether it provides intrinsic or instrumental benefits to the 
patient, population or healthcare as a whole. Measurement of symptomatic mitigation is of intrinsic value 
to the patient and population as it underlies the foundation of medicinal treatments to provide dignified 
care in life and death. PROs serve as an instrumental value in clinical research since they provide a  
duality of purpose, patient-centered direct benefit and a measurement of meaningful clinical benefit.

When systematically implemented, the collection of PROs 
have been demonstrated to be a valid and reliable approach to 
measuring symptomatic toxicities, while identifying symptoms 
that are typically missed by clinicians.
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Adoption of Patient-Reported  
Outcomes into Clinical  
Trial Practice

While the collection of PROs and other patient experience endpoints 
alone cannot offer sufficient measurement of safety and effectiveness, 
it does contribute to the empirical evidence needed to inform 
both product development and patient access. Stakeholders from 
academia, industry, regulatory agencies, clinical research, health 
practice and, most of all, the patients themselves have recognized 
the value of PROs and their role in clinical trials; however, the 
inclusion and proper reporting of these measurements have taken 
longer for emerging indications.

CAR-T Trial Characteristics4 n/N %

Total Number of CAR-T Studies Reviewed 664

CAR-T Trials That Included a PRO 41 6.17%

Disease States Breakdown

Solid Tumor

Hematologic Malignancies

9/149

32/511

6.04%

6.26%

Published Studies: Quality of PRO Data Reporting 3/14 21.42%

In a recent study evaluating the inclusion of PROs and PROMs in CAR-T cell clinical trials, less than 7% of 
trials considered the patient’s perspective.4 Furthermore, when PROs were included in clinical trials, they 
often are not reported in trial publications or omitted from the evaluation due to poor compliance or 
missing data — thus identifying a specific gap of research that can be enhanced to increase patient-centric 
therapeutic development.1 Knowledge of how a patient responds, how treatment impacts their quality of 
life as well as data on why certain patients fail to complete a treatment or have partial response is valuable 
to all stakeholders who have an interest in whether CAR-T therapy is a viable option for beating cancer.
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CAR-T cell therapy is often associated with a unique toxicity profile atypical to other treatments resulting 
from immune system activation following engineered T cell infusion.6 Clinical trials with these adoptive 
cell therapies continue to expand our understanding of acute toxicities, such as cytokine release 
syndrome and CAR-T-related encephalopathy. However, many patient-centric questions are not being 
addressed in the research setting, such as:

• What impacts will these toxicities have on patients’ quality of life and well-being?

• Should patients expect to return to their baseline physical functionality?

• Will treatment affect their psychosocial health?

• How have similar patients tolerated treatment?

• Is there a time point when patients experience a peak symptom burden?

• What kind of symptom trajectory can a patient expect after each CAR-T cell infusion?

• Does long-term remission subsequently improve quality of life post-treatment?

All of these questions could be readily addressed by the incorporation of PRO assessment in therapeutic 
development, and yet the absence of these measurements in current trial settings risks inadequate 
evaluation of a most critical perspective of safety and efficacy on this new treatment modality.

Patient Experience 
Given the growing importance of health economic and outcome evaluations of medical interventions,  
the need for additional guidance of the inclusion of valid, sensitive and reproducible PROMs to capture  
the benefits of emerging treatments has never been greater. Though survival remains a crucial target  
of therapeutic development, defining where improvements in survival can be enhanced by an 
understanding of how a patient feels or functions is correlated to a patient’s overall quality of survival. 
The inclusions of PROs in CAR-T clinical trials offer a means of differentiation between constructs and 
existing therapies regarding the response shifts in a patient’s HRQoL, satisfaction and tolerability. Thus, 
patient-centric outcomes in CAR-T therapy can ultimately inform how these emerging therapies will be 
communicated, disseminated and evaluated by clinicians and patients once introduced to the market.

When considering what patients and their families will need to face when undergoing cellular therapy,  
the personalized nature of CAR-T therapy aligns with the need to capture patient-centric assessments  
not only during therapy, but prior to and after treatment, as well. The treatment process for patients 
receiving CAR-T cell therapy begins with leukapheresis of the patient’s T cells or collection of allogeneic 
cells from a donor. Once isolated, the T cells are sent to a laboratory for manufacturing to produce 
genetically modified chimeric antigen receptor T cells, which have been reprogrammed to facilitate 
targeted cellular apoptosis. The cells are then intravenously infused back to the patient. Due to  
its complexity, this process can be an extremely stressful process for patients and their families.
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Patients undergoing CAR-T cell therapy and their 
caregivers are faced with unique issues surrounding 
the logistics, emotional burden, and psychological 
and physical effects of treatment. The patient 
journey can be stressful, overwhelming, terrifying 
and often a patient’s last treatment option. 
Therefore, patients coming into treatment may have 
already seen a shift in their quality of life from 
pre-diagnosis due to the psychiatric symptoms 
alone. As seen in the graphical depiction above, even 
under ideal circumstances, patients encounter 
numerous stress points that can complicate their 
experience, from the uncertainty of treatment 
effects to the preconditioning chemotherapy and the 
infusion to follow-up.

The majority of patients who have participated in 
CAR-T cell clinical trials have previously exhausted  
other treatment option; and CAR-T therapy has 
typically been the second-line or greater of 
treatment; therefore, fears of recurrence or disease 
can take center focus.4 The novelty of CAR-T therapy 
or any experimental treatment for cancer naturally 
can trigger apprehension. Yet not until we begin to  
map the patient experience can we offer insight 
regarding what patients may anticipate as they  
undergo treatment. To date we have been largely 
reliant on anecdotal patient reports of their journey, 
from learning of the potentials of this breakthrough 
treatment to their first infusion and beyond even 
when they have received disease-free status. While 
these reports and documentaries capture the 
emotional elements regardless of treatment 
outcome, we are left without tangible information to  
utilize in post-market treatment decision making. 
Science and the clinical research methodology have 
shown us that routine, systematic collection of 
patient experiences yield reproducible evidence, and  
the validity needed to influence practice.
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Recommendations
Recognition of the importance of integrating the patient perspective into CAR-T and other cellular therapy 
research has led to the development of the following recommendations to enhance the impact clinical 
studies have on healthcare. Sponsors looking to evaluate CAR-T or other emerging cellular therapies need 
to consider where a patient-centric primary or secondary trial endpoint can provide valuable insights 
without diverting investigational clinical objectives. PRO data should be utilized to add evidence that can 
assist in the interpretation of primary trial endpoints, such as symptomatic experiences that occur prior 
to patients achieving a complete response. PRO data, when interpreted in conjunction with clinical 
outcomes, has been central in the understanding of risks and benefits in other therapies.7,8 Appropriate 
PRO inclusion in the evaluation of CAR-T therapy can offer similar vital information about patients’ health 
status during treatment with minimal burden to the sponsor, investigator, patient or caregivers. 

Since few CAR-T studies to date have investigated PROs (e.g., patient experience, satisfaction or quality of 
life), we remain constrained by the availability of data to determine outcomes in terms of improvements 
both on the duration and quality of life.1,4 Therefore, Sponsors considering further research of this 
modality should include a PRO as a key trial endpoint. The process of prioritizing the patient experience 
in the evaluation of therapy begins by carefully selecting a PRO that aligns with the objectives of the 
research. Sponsors should select a PROM that: 

• Is proximal to the disease and treatment

• Ensures the PROM questions are appropriate to the study and population

• Considers feasibility, such as respondent burden and method of administration

• Evaluates the reliability and validity of the PROM

• Avoids modifying or adding on to existing validated PRO measures

Health-related domains of interest for patients undergoing CAR-T cell therapy should be considered  
while designing a study and will depend on the disease and impact of therapy. For example, patients 
diagnosed with acute lymphoblastic leukemia fatigue, physical functioning, neuropathy and nausea  
may be specific determinants of health relevant to this population. Therefore, PROMs utilized in this 
setting should seek to evaluate these domains longitudinally, assessing the impact cellular therapy  
has on these symptoms and, subsequently, quality of life. Additionally, new evidence is emerging that 
indicates variability in toxicity profiles depending on the CAR construct, response from pre-infusion 
lympho-depleting chemotherapy, a patient’s underlying disease burden or selected CAR cell dose.6,9,10  
The PRO domains that will be influential contributors to understanding HRQoL domains will be 
dependent on the context and population under investigation. However, general inclusion of HRQoL 
measurements should be included as standard practice, such as physical functioning, disease-related 
symptoms and symptomatic adverse events.
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While there are no PROMs validated explicitly for use with cellular therapies such as CAR-T, a wide variety 
of universally and disease-specific validated instruments exist to capture the patient experience. The 
most commonly utilized universal PROMs include Euro-QoL EQ-5 Dimensions (EQ-5D), Short-Form-36 
(SF-36) and the Patient-Reported Outcomes Measurement Information System (PROMIS).4,11 Alternatively, 
the most common disease-specific instrument depends on the disease indication, such as leukemia, 
where the Functional Assessment of Cancer Therapy Leukemia (FACT-Leu) can serve as a valid, reliable 
and efficient measurement of leukemia-specific HRQoL for acute and chronic disease.12 The differences 
between instruments vary among their sensitivity to capture change, level of dimensional depth covered, 
ability to capture broad or detailed characteristics, or even the inclusion of psychological elements such  
as depression and social well-being.

A challenge currently faced by researchers aiming to conduct comparative effectiveness studies of CAR-T 
cell therapy is the variety of indications and CAR constructs. Standardized PRO measurement systems, 
such as PROMIS, allow for comparison across patients with different diseases and treatments, ideal for 
patient-centered evaluation of CAR-T therapy. PROMIS leverages modern psychometric theories to 
normalize patient-reported outcomes to assign scores, which are not disease- or treatment-specific.  
Thus, incorporation of PROs, including PROMIS measures for evaluation of treatment-related 
symptomatic burden and function while on treatment and into long-term survivorship, is highly 
recommended to assess the value of emerging CAR-T cell therapies.

The utilization of technology in CAR-T clinical trials complements the scientific advancements by 
stimulating high-quality data collection. The advent of patient portals, interactive voice systems, wearable 
devices and telemedicine have reduced the burden on patients and trialists. Traditionally, PRO data has 
been collected in paper format, though, given the current environment, the prevalence of incomplete 
data collection and compliance concerns, Sponsors should strongly consider data collection using 
electronic patient-reported outcome (ePRO) tools. The utilization of ePROs introduces flexibility on 
assessments without the need to present to a clinic or other research setting and has been widely shown 
to increase feasibility in the clinical setting.13 More importantly, as CAR-T protocols begin to be developed 
for the outpatient setting, ePROs and remote data collection can serve as a link between the patient and 
provider, providing real-time alerts. Today’s range of available, patient-validated research technologies, 
combined with pragmatic consideration and planning, can drastically reduce the frequency of patient 
visits, thus resulting in a more patient-centric protocol.

The rate of onset with which patient adverse events typically manifest could provide insight into how  
the patient experience changes while on treatment. For example, acute toxicities such as cytokine  
release syndrome tend to have an early onset and develop between two to four days post-infusion.3,9,10,14 
Therefore, clinical trial protocols should anticipate the timing of these critical events in order to align 
assessments and repeated measures around these occurrences. Long-term safety profiles of CAR-T cell 
therapy have been inadequately characterized due to the relatively short follow-up reported to date for 
most studies.15 The inclusion of PROs should be considered at the appropriate time points from baseline 
to long-term follow-up in order to identify potential autoimmune manifestations, neurotoxicities or 
cognitive deficit related to quality of life as part of post-treatment surveillance.15
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Researchers have suggested that PRO collection be divided into three phases in order to foster a greater 
understanding of the quality of life and survival phenomena experienced by patients who are treated 
with CAR-T cell therapy: acute, sub-acute and long-term follow-up.15,16 It is strongly encouraged that 
further studies consistently collect PROs before, during and immediately following active treatment to 
accurately assess the patient experience during the acute and sub-acute phases while providing the 
needed insights on toxicity associated with treatment. Providing PRO training to caregivers during this 
phase to serve as proxies may improve data collection rates if a patient’s symptom burden becomes 
overwhelming, such as acute aphasia or cytokine release syndrome-induced delirium. In regards to the 
quality of survivorship, a multiyear PRO follow-up should be considered to capture long-term events 
associated with CAR-T cell therapy, along with the FDA’s mandated 15-year follow-up post-market 
requirements. The curative expectations of cellular therapies lend them to additional scrutiny and 
skepticism when it comes to early assessments of safety and efficacy; therefore, every effort should  
be made to adopt comprehensive, systematic and patient-centric clinical development plans.

Conclusion
As our advances in medicine continue, there is an increasing need to focus on what it means to a  
patient to thrive after cancer and not just survive. While products can be developed to safely manage  
or ameliorate side effects, it is important to address the human element of care, the quality of life and 
survival that is experienced with these products both in clinical trials and once marketed. As patients  
are provided with choice, they will seek answers to those questions that reduce their uncertainty of  
the journey ahead. Without patient-centric evaluations, we are not correctly able to support an  
informed choice of interventions. Being armed with knowledge derived from appropriate incorporation 
of patient-reported outcomes helps patients and providers make decisions and assess whether the  
risks outweigh the long-term benefits. 

The value of PRO assessment in therapeutic development is clear; however, it is only through proper 
incorporation that these measures achieve maximum impact beyond the clinical trial setting. As 
additional targets for CAR-T cells begin to be recognized, future Sponsors should consider the inclusion  
of the patient voice early in product development to evaluate toxicity and HRQoL. Medicinal products 
continue to add value in today’s market when PROs are successfully integrated into clinical trials, and  
they can form an essential part of the value proposition that payers and healthcare institutions are 
seeking. Researchers certainly should be applauded for their efforts in providing the oncology community 
with an unprecedented therapy that will undoubtedly change the treatment of cancer for decades to 
come. The improvements in ongoing and future clinical development plans outlined above are needed  
to support the patient journey through therapy and provide stakholders with data required to adopt  
CAR-T therapies as viable treatment options as they come to market. 
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