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Abstract

Objective: Informal family caregivers provide critical support for patients receiving chimeric 

antigen receptor (CAR) T-cell therapy. However, caregivers' experiences are largely unstudied. 

This study examined quality of life (QOL; physical functioning, pain, fatigue, anxiety, and 

depression), caregiving burden, and treatment-related distress in caregivers in the first 6 months 

after CAR T-cell therapy, when caregivers were expected to be most involved in providing care. 

Relationships between patients' clinical course and caregiver outcomes were also explored.

Methods: Caregivers completed measures examining QOL and burden before patients' CAR 

T-cell therapy and at days 90 and 180. Treatment-related distress was assessed at days 90 and 

180. Patients' clinical variables were extracted from medical charts. Change in outcomes was 

assessed using means and 99% confidence intervals. Association of change in outcomes with 

patient clinical variables was assessed with backward elimination analysis.

Results: A total of 99 caregivers (mean age 59, 73% female) provided data. Regarding QOL, 

pain was significantly higher than population norms at baseline but improved by day 180 (p < .01). 

Conversely, anxiety worsened over time (p < .01). Caregiver burden and treatment-related distress 
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did not change over time. Worsening caregiver depression by day 180 was associated with lower 

patient baseline performance status (p < .01). Worse caregiver treatment-related distress at day 180 

was associated with lower performance status, intensive care unit admission, and lack of disease 

response at day 90 (ps < 0.01).

Conclusions: Some CAR T-cell therapy caregivers experience pain, anxiety, and burden, which 

may be associated patients' health status. Further research is warranted regarding the experience of 

CAR T-cell therapy caregivers.
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1 ∣ BACKGROUND

Chimeric antigen receptor (CAR) T-cell therapy has resulted in durable remissions for 

approximately 40% of patients with relapsed/refractory hematologic malignancies for whom 

other treatments have failed.1,2 Due to their advanced disease before CAR T-cell therapy, 

patients may be debilitated and require assistance from an informal caregiver. Patients 

receiving CAR T-cell therapy are also required by most programs to have a caregiver 

during their inpatient stay and recovery period.3 Caregivers may be anyone with a personal 

relationship to the patient (e.g., family member or friend) who provides support to the 

patient. Caregivers often help monitor CAR T-cell therapy-related side effects and provide 

support if the patient's health status worsens. Data from other cancer caregivers suggest 

they are at elevated risk of negative outcomes such as poor physical health and quality of 

life (QOL), elevated depression and post-traumatic stress symptomatology, and increased 

likelihood of sleep disorders.4 Notably, the cancer experience can be more distressing for 

caregivers than for patients themselves.5

CAR-T caregivers may experience considerable distress in particular due to the patient's 

relapsed/refractory disease, uncertainty regarding CAR T-cell therapy outcomes, and 

potential uncertainties inherent in transferring care to a cancer center that provides this 

novel therapy. The unique toxicities of CAR T-cell therapy may increase caregiver distress 

during the acute treatment period.6 Toxicities, including cytokine release syndrome (CRS) 

and neurotoxicity, can be life-threatening or cause temporary mental status and personality 

changes in the patient.7 Caregivers' experience of CAR T-cell therapy is largely unstudied. 

Research is needed to help educate future caregivers about what to expect during CAR T-cell 

therapy and to identify unmet caregiver needs.

The aims of the present study were twofold. The first aim was to describe changes over 

time in caregivers' QOL (i.e., physical functioning, pain, fatigue, anxiety, and depression), 

caregiving burden, and treatment-related distress in the first 6 months after CAR T-cell 

therapy, when the responsibilities of the caregiver were likely to be greatest. Because 

this is the first published study of CAR T-cell caregivers to our knowledge, to provide 

context we compared caregiving burden among study participants to published data from 

caregivers of other patient populations (e.g., dementia patients). The second aim was to 
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explore associations of patients' clinical course (e.g., baseline performance status, CRS, 

neurotoxicity, and intensive care admission) with caregiver QOL, caregiving burden, and 

treatment-related distress at day 90 and 180 post CAR T-cell therapy infusion. As aims of 

the study were exploratory in nature, no hypotheses were generated a priori.

2 ∣ METHODS

2.1 ∣ Participants

Participants were recruited prospectively as part of a larger, two-part study assessing patient-

reported outcomes in caregivers and adult patients with hematologic malignancies scheduled 

to receive CAR T-cell therapy. Eligible caregivers were at least 18 years old, identified as a 

primary informal caregiver by a consented patient, able to speak and read English, and able 

to provide informed consent.

2.2 ∣ Procedure

Caregivers were recruited between October 2016 and September 2019 for Part I of 

the study, which focused on their caregiving experience before scheduled CAR T-cell 

therapy. Caregivers were consented and completed questionnaires prior to patient receipt 

of conditioning chemotherapy in preparation for CAR T-cell therapy. Caregivers who 

consented to the Part I were invited to participate in a second, longitudinal part focused 

on caregiving after CAR T-cell therapy. Caregivers were consented for Part II at day 90 and 

were asked to complete follow-up questionnaires at day 90 and 180. The study was approved 

by the Advarra Institutional Review Board, protocol approval number Pro00019234.

2.3 ∣ Measures

Caregivers self-reported the following demographic variables at baseline: age, sex, race, 

ethnicity, marital status, education, and income. Patients' clinical data were extracted from 

medical charts and included baseline Karnofsky Performance Status (KPS), hematopoietic 

cell transplant comorbidity index (HCT-CI),8 highest grade of CRS, highest grade of 

neurotoxicity, admission to the intensive care unit (ICU), number of days hospitalized 

during the first 100 days post CAR T-cell therapy infusion, and disease response at day 

90. CRS and neurotoxicity were graded by the provider on a 5-point scale with higher 

scores indicating worse toxicity. Grading was first conducted in accordance with the CAR-T 

cell-therapy associated TOXicity classification system,9 and then with the American Society 

of Transplant and Cellular Therapy Consensus Grading for CRS and Neurologic Toxicity 

Associated with Immune Effector Cells grading systems, based on the practice guidelines 

published in 2018.10

Caregiver quality of life was assessed at all-time points in Part I and II of the 

study. Initially the 36-item Medical Outcomes Study-Short Form-36 (SF-36) was used.11 

Following the Centers for Medicare and Medicaid Services coverage decision for CAR 

T-cell therapy in February 2019 recommending use of the Patient-Reported Outcomes 

Measurement Information System-29 Profile v2.1 (PROMIS®-29) to assess quality of life 

outcomes in patients,12 the SF-36 was replaced by PROMIS®-2913 for both patients and 

caregivers. Using the established and well-validated PROsetta Stone® data harmonization 
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methodology,14 SF-36 scores were converted to PROMIS®-29 T-scores. The PROsetta 

Stone® conversion yields five outcomes: physical functioning, pain interference, fatigue, 

anxiety symptoms, and depression symptoms. Scores range from 0 to 100 with higher 

scores indicating more of the construct being measured. A mean score of 50 and a standard 

deviation (SD) of 10 correspond to US population norms.15 To place these findings in 

context, a difference of 0.5 SD is generally considered clinically significant,16 which 

corresponds to a difference score of 5 points on the PROMIS-29.

Caregiving burden was assessed at all-time points in Parts I and II of the study with 

the 22-item Zarit Caregiver Burden Interview (CBI).17 The CBI captures the effects of 

caregiving on the caregiver's physical and psychological well-being, finances, social life, and 

relationship with the patient. Item responses range from 0 (never) to 4 (nearly always). Total 

scores range from 0 to 88. Scores of 41 or above indicate moderate to severe burden.17

Caregiver treatment-related distress was assessed only in Part II of the study (i.e., day 90 and 

180) with the 7-item intrusion subscale of the Impact of Events Scale.18 Examples of items 

on this subscale are “I had dreams about the event” and “Other things kept making me think 

about the event.” Items were keyed to distress about the patient's cancer and its treatment 

over the past week. Item responses range from 0 (not at all) to 5 (often). Scores of 20 or 

above indicate clinically significant treatment-related distress.19

2.4 ∣ Statistical analysis

Caregivers were included in the current analysis if they completed one or more assessments 

in either Part I or Part II. Means, SD, frequencies, and percentages were used to describe 

caregivers' demographic characteristics and patients' clinical course. Independent samples t-
tests, chi-square tests, and Fishers exact tests were used to compare caregiver characteristics 

(i.e., age, sex, marital status, race, ethnicity, education, income, quality of life, and burden) 

and patient clinical characteristics (i.e., days to hospitalization in the first 100 days, 

ICU admission, KPS, comorbidities, CRS, neurotoxicity, and disease response) between 

caregivers who consented to Part II and those who did not. Non-consented caregivers 

included those who dropped, withdrew or declined before day 90; caregivers of patients 

who passed away before day 90 were not included. Means and 99% confidence intervals 

(CI) were used to evaluate changes in caregiver quality of life, caregiving burden, and 

treatment-related distress over time. Linear regression analyses with backward elimination 

were used to estimate residualized change in quality of life and caregiver burden from 

baseline to day 90 and 180 and examine associations with patient characteristics including 

baseline KPS (less than 80 vs. 80 or higher), HCT-CI (2 or less vs. 3 or higher), highest 

grade of CRS and neurotoxicity (score of 0 or 1 vs. score of 2–4), admission to the 

ICU, number of days hospitalized during the first 100 days, and disease response at day 

90. Baseline caregiver outcome was included in residualized change models (i.e., baseline 

depression to predict depression at day 90 and 180). Although linear regression analyses 

were exploratory, p values < 0.01 in these analyses were considered statistically significant 

to reduce the possibility of Type I error. A one-half SD was used to determine clinically 

significant changes in caregivers' outcomes and differences compared to population norms.16 

All analyses were performed using SAS, version 9.4 (SAS Institute).
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3 ∣ RESULTS

In total, 99 caregivers completed at least one assessment and were included in analyses 

(see Figure S1). Caregivers' and patients' characteristics are shown in Table 1. On average, 

caregivers were 59 years old and the majority were female, white, non-Hispanic, and 

married. Caregivers who consented to Part II (n = 58) did not differ from those who did 

not (n = 34) on sociodemographic characteristics, baseline quality of life, baseline caregiver 

burden, or patient clinical characteristics (p values ≥ 0.10).

Means and 99% CI for caregiver quality of life, caregiving burden, and treatment-related 

distress over time are provided in Table 2. Changes in quality of life (i.e., physical function, 

pain, fatigue, anxiety, and depression) among caregivers are shown in Figure S2. Pain 

significantly decreased from baseline to day 180 (p < 0.01) whereas anxiety worsened 

over the same time period (p < 0.01). No significant changes over time were observed 

for caregiver physical function, fatigue, or depression (p > 0.01). Notably, pain was on 

average one SD above the threshold at baseline, indicating caregivers' pain was clinically 

meaningful.15 No other clinically meaningful differences were observed when comparing 

caregiver physical function, fatigue, anxiety, and depression to population norms. Regarding 

caregiving burden, 15% of caregivers reported moderate to severe burden at baseline, 17% 

at day 90, and 16% at day 180. There were no significant changes in mean caregiver burden 

over time. Clinically significant treatment-related distress was reported by 33% of caregivers 

at day 90 and 24% at day 180. There were no significant changes in mean treatment-related 

distress over time.

CAR T-cell therapy caregiving burden scores were compared to other caregiver samples 

using mean difference scores and 95% CI (Figure 1). Prior to CAR T-cell therapy, caregivers 

reported more caregiving burden than those caring for patients with early Alzheimer's 

disease and heart failure.20,21 Caregivers of patients whose disease responded to CAR T-cell 

therapy did not differ in caregiving burden at day 90 and 180 relative to other population of 

caregivers.20-26 Caregivers of patients whose disease did not respond to CAR T-cell therapy 

reported more caregiver burden at day 90 than caregivers of patients with early Alzheimer's 

disease, advanced breast cancer, heart failure and inflammatory bowel disease.20,21,23,24 

Caregivers of patients whose disease did not respond to CAR T-cell therapy reported more 

caregiving burden at day 180 than caregivers of patients with early Alzheimer disease, heart 

failure and, inflammatory bowel disease.20,21,24

Results of the linear regression analyses are shown in Table 3. Increases in depression 

from baseline to day 180 were associated with worse baseline patient KPS (p < 0.01). 

Greater burden at day 90 and 180 was associated with greater baseline burden (p < 

.01). Residualized change in caregiver outcomes from baseline to day 90 or 180 was not 

associated with any other patient clinical variables. Greater treatment-related distress at day 

180 was significantly associated with worse patient baseline KPS, ICU admission, and lack 

of disease response (p values < .01).
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4 ∣ DISCUSSION

This study is among the first to examine quality of life, caregiving burden, and treatment-

related distress in informal caregivers of CAR T-cell therapy recipients. Results indicate 

that caregivers experience clinically meaningful pain on average before CAR T-cell therapy 

and worsening anxiety over time. In addition, up to 17% of caregivers reported moderate 

to severe caregiving burden and up to 33% reported clinically significant treatment-related 

distress before or within the first 6 months after CAR T-cell therapy. Interestingly, worse 

patient health status was associated with worse caregiver depression and distress over time. 

These results provide important new knowledge that can be used to help support caregivers 

as CAR T-cell therapy is increasingly used.27

Regarding caregiver quality of life, results indicate that pain was higher than population 

norms at baseline but significantly decreased over time. While caregiver pain is not widely 

studied, pain is prevalent in the general population,28 with some evidence suggesting that 

pain is related to psychological stress.29 Research in other caregiving contexts suggest that 

caregiver pain may be specifically related to caregiver stress and burden.30,31 Caregivers 

commonly put off addressing their own health needs and infrequently engage in self-care 

practice32,33 As such, the intensive nature of CAR-T caregiving may exacerbate existing 

pain issues. Future research should examine self-care in caregivers of CAR T-cell therapy 

recipients.

Caregiver anxiety at baseline was similar to population norms, but significantly worsened 

over time, although it was not significantly different than population norms15 at day 180. 

Symptoms of anxiety are common among caregivers of cancer patients receiving cellular 

therapies such as hematologic cell transplant and are associated with uncertainty about the 

patient health status.34 Interestingly, changes in anxiety were not associated with patient 

clinical characteristics. Previous studies have found caregivers' anxiety to be associated with 

patients' worse physical well-being and treatment-related complications.35 The increase in 

anxiety in this study may be due to caregivers concerns about future relapse after CAR 

T-cell therapy, although this relationship should be evaluated in future studies.

Prior to infusion, CAR T-cell therapy caregivers reported more caregiving burden than 

those caring for patients with early Alzheimer's disease and heart failure.20,21 In contrast, 

caregivers of CAR T-cell therapy patients whose disease responded to treatment did not 

differ in caregiving burden when compared to other populations of caregivers.20-26 These 

data suggest that caregivers' experience with CAR T-cell therapy may have a lingering 

impact, even for those whose who cared for patients with disease response. Caregivers of 

CAR T-cell therapy patients whose disease did not respond to treatment reported more 

caregiving burden at day 90 than caregivers of patients with early Alzheimer's disease, 

advanced breast cancer, heart failure and inflammatory bowel disease,20,21,23,24 and more 

burden at day 180 than caregivers of patients with early Alzheimer disease, heart failure, 

and inflammatory bowel disease.20,21,24 The wide confidence intervals of caregiving burden 

in caregivers of patients whose disease did not respond to treatment suggests there may 

be additional factors contributing to caregiving burden in these caregivers, such as having 

had caregiving help or trading off caregiving responsibilities with other family members. 

Barata et al. Page 6

Psychooncology. Author manuscript; available in PMC 2023 January 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



In general, comparisons of CAR T-cell therapy caregivers to other caregiving populations 

should be interpreted with caution, as small cell sizes may have contributed to variability.

Worse patient health status was associated with worse caregiver outcomes. For instance, 

lower baseline KPS was associated with increases in depression from baseline to day 180, 

as well as with treatment-related distress at day 180. To place these findings in context, a 

difference of 0.5 SD is generally considered clinically significant,16 which corresponds to 

a difference score of 5 points on the PROMIS-29 and 5 points on the Impact of Events 

Intrusion subscale. Patient clinical variables were associated with differences between 10 

and 14 points in caregiver outcomes, well beyond the threshold for clinical significance, 

underscoring the importance of patients' health on caregivers' well-being. Baseline caregiver 

quality of life (i.e., physical function, pain, fatigue, anxiety, depression) and caregiving 

burden were significantly associated with caregiver outcomes at day 90 or 180. Notably, 

baseline levels of caregiver outcomes accounted for up to 61% of variance in later caregiver 

outcomes. These data suggest that early identification and referral to appropriate support is 

needed for this particularly vulnerable group of caregivers.

4.1 ∣ Study limitations

Study limitations should be noted. Because CRS and neurotoxicity occur during the first 

30 days,36 a first post-treatment assessment at 90 days may have missed important clinical 

events that impacted caregiver outcomes. Additional follow-ups beyond 180 days are also 

needed to examine longer-term effects of CAR T-cell therapy on caregiver outcomes. The 

study did not collect data on the relationship between patients and caregivers (e.g., spouse, 

adult child, and other), the amount of time caregivers provided care, nor whether caregivers 

shared caregiving responsibilities with others. These are important variables to assess in 

future studies of CAR T-cell therapy caregivers. In addition, the study was conducted in two 

parts and a significant number of caregivers who consented to Part I declined participation 

in Part II. There were no baseline differences between caregivers who did and did not 

consent to Part II. Anecdotally however, several caregivers of patients who were doing 

well declined to continue in the study because they no longer considered themselves to 

be caregivers. This observation suggests the role of some CAR T-cell therapy caregivers 

may be transient, in contrast with other populations, such as hematopoietic cell transplant 

caregivers.34 Moreover, the study was conducted at a single institution in the United States, 

in a sample that was primarily white and non-Hispanic. Additional research is needed 

in more diverse samples of CAR T-cell therapy caregivers. In summary, this study was 

intended to be an initial overview of the experience of CAR T-cell therapy caregivers. Future 

studies should follow up on these findings to examine caregivers' self-care in the CAR 

T-cell therapy context, investigate why caregivers' anxiety increases over time, and develop 

interventions accordingly.

4.2 ∣ Clinical implications

Results highlight the need to address caregiver well-being when providing clinical care to 

CAR T-cell therapy recipients. Notably, for almost all outcomes the strongest predictor of 

outcomes at days 90 and 180 were baseline levels of the same outcome. These data suggest 

that early intervention with caregivers, even prior to CAR T-cell therapy, is appropriate 
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and may have beneficial longer-term effects. Caregivers of cancer patients are less likely 

than patients to use mental health services37 and to receive guideline-concordant mental 

health treatment,38 despite high levels of distress. Further studies are needed to determine 

whether interventions tailored to CAR T-cell therapy caregivers should be developed. In the 

meantime, CAR T-cell therapy programs should consider screening for caregiver distress 

and refer caregivers to psychosocial resources as appropriate.

5 ∣ CONCLUSIONS

This study provides a first look at quality of life and other outcomes among caregivers of 

CAR T-cell therapy recipients, a novel cancer population. Results indicate pain, anxiety, 

caregiving burden, and treatment-related distress are concerns for some caregivers. Future 

studies are warranted to further evaluate these findings.
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FIGURE 1. 
Means and 95% confidence intervals in caregivers of chimeric antigen receptor (CAR) T-cell 

therapy patients compared to other populations of caregivers
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TABLE 1

Sample characteristics (N = 99 caregivers)

Caregiver demographic characteristics

 Age: Mean (SD) 59.01 (12.22)

 Sex: n (%) female 69 (73)

 Race: n (%) white 84 (89)

 Ethnicity: n (%), non-Hispanic 83 (92)

 Marital status: n (%) married 81 (85)

 Education: n (%) college graduate 53 (56)

 Annual household income: n (%) ≥$40,000 61 (80)

Patient clinical characteristics

 Diagnosis: non-Hodgkin lymphoma (n) % 83 (84)

 Baseline KPS: n (%) ≥80 86 (90)

 Baseline HCT-CI: n (%) ≥3 34 (38)

 Maximum CRS: n (%) Grade 2-4 40 (41)

 Maximum neurotoxicity: n (%) Grade 2-4 21 (22)

 ICU Admission: n (%) yes 12 (13)

 Disease response at day 90: n (%) yes 61 (67)

 Inpatient days until day 100: Mean (SD) 15.74 (10.33)

Abbreviations: CRS, cytokine release syndrome; HCT-CI, Hematopoietic Cell Transplant-Comorbidity Index; ICU, intensive care unit; KPS, 
Karnofsky Performance Status.
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