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Outpatient CAR-T therapy

Dominik Dytfeld” ®, Lidia Gil

Department of Hematology and Bone Marrow Transplantation, Poznan University of Medical Sciences, Poznan, Poland

Abstract

Chimeric antigen receptor T (CAR-T) therapy has recently revolutionized the treatment of aggressive lymphomas and
acute lymphoblastic leukemia, and will soon do the same for myeloma and other hematological malignancies. Due to
the risk of potentially life-threatening complications such as cytokine release syndrome (CRS) and immune effector
cell associated neurological syndrome (ICANS), patients have been hospitalized for the time when those symptoms
may have occurred. However, due to improved prognostic factors, diagnostics and treatment of CRS and ICANS, it is
possible that in the near future certain groups of patients will be treated with CAR as outpatients. That would allow
broader access to CAR therapy, lowering overall costs and improving patient quality of life. Patient selection for out-
patient CAR treatment is a topic that has been extensively discussed but, even based on the experience we already
have, can already be effectively performed. CAR as an outpatient could be particularly useful for younger patients
with a low tumor burden who have an educated caregiver and whose CAR center is logistically capable of providing

outpatient care.
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Introduction

Chimeric antigen receptor T (CAR-T) therapy has recently
revolutionized the treatment of aggressive lymphomas and
acute lymphoblastic leukemia following the registration in
2017 of two first-in-class cellular therapies: axicabtagen
ciloleucel and tisagenlecleucel. Further therapies based
on CAR-T technology will soon change the landscape
surrounding the treatment of myeloma and other hema-
tological malignancies. The high effectiveness of CAR-T
therapy is associated with potentially toxic complications
that require hospital care. Thus, CAR-T has a significant
impact on the healthcare system not only due to the costs
of the procedure itself, but also due to the demands of
advanced medical care which may limit the development of
this fascinating and efficacious technology. Outpatient care
of patients being treated with CAR therapy may become an
increasingly attractive option.
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Experience of outpatient care of patients
after CAR therapy

There are several different CAR constructs being used
in aggressive lymphomas, acute lymphoblastic leuke-
mias, and recently in multiple myeloma. Due to different
variations in CAR structure and signaling, disease entity
treatment, and manufacturing differences, the frequency,
severity, and timing of two very challenging complications
such as cytokine release syndrome (CRS) and neurological
complications (ICANS, immune effector cell associated
neurotoxicity syndrome) vary between CAR agents. The
anticipated timing and probability of these complications
may influence outpatient treatment decisions, and can be
a determining factor in making inpatient versus outpatient
treatment recommendations.

There have been no prospective clinical trials comparing
outpatient versus inpatient care of patients being treated
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with CAR. There are, however, some reports on outpatient
treatment from published prospective clinical trials. 27%
of subjects from the Juliet study were treated with tisagen-
lecleucel in an outpatient manner [1], while 24% were so
treated in the Eliana study [2]. It is worth mentioning that
a 7-day hospital stay was mandated in an axicabtagen reg-
istration study (ZUMA-1) [3]. Likewise, in three studies on
lisocabtagene, a total of 59 (18%) patients were infused
and observed as outpatients [4]. Patients were defined
as being treated as outpatients if they were infused as an
outpatient or were discharged on the same day if they had
been hospitalized before the infusion. Only 17% needed to
be readmitted within the first four days, and 46% did not
require readmission at all. Only 3% of them were eventu-
ally admitted to the intensive care unit. Eventually patients
who stayed in the hospital upfront were hospitalized for
amedian 15 days (range: 2-98; n = 272), while those pre-
defined as outpatients were hospitalized for a median of
only 6 (range: 2-23 days; n = 18).

In another observation reported as a single center ret-
rospective study of 30 patients treated with tisagenele-
cleucel, 70% were treated fully as outpatients and only
eight needed readmission, due to CRS (five) and infection
(three) [5]. Outpatient care of patients treated with CAR is
now being widely allowed in clinical studies like the trial of
a third generation CD20 targeted CAR (consisting of both
CD28 and 41BB costimulatory domains) in patients with
aggressive lymphomas or in a phase Il study of cilta-cell
[recently Food and Druga Administration (FDA) approved
B-cell maturation antigen (BCMA) targeted second gener-
ation CAR for patient with refractory multiple myeloma] in
newly diagnosed multiple myeloma patients [6, 7] suggests
that outpatient administration of CAR will become more
common and could become the standard of care for cer-
tain populations of patients.

Why CAR outpatient?

Itis apparent that CRS and ICANS management algorithms
used in real-world settings have confirmed the benefit of
broader and earlier use of anti-cytokine therapies such as
tocilizumab and glucocorticosteroids compared to the con-
servative and rigorous approach reported in early clinical
studies. It has been shown in real-world and clinical trials
that the earlier introduction of corticosteroid and tocili-
zumab does not influence efficacy, although they appear to
mitigate CRS intensity and the risk of ICANS. This approach
is reflected in today’s international guidelines and regular
practice in both formally registered CARs and those being
used in clinical trials [8].

The commercialization of cellular therapies, which is
an obvious consequence of their unprecedented efficacy,
comes alongside the need to optimize medical resources.
The expanding interest in outpatient care after CAR-T is one
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Figure 1. Conditions that need to be analyzed for outpatient chime-
ric antigen receptor (CAR) therapy; LDH — lactate dehydrogenase;
CRP — C-reactive protein; ECOG — Eastern Cooperative Oncology Group

of the major factors that may decrease cost and eventually
increase access to this procedure looked at from a whole
population perspective, while from the individual perspec-
tive it improves quality of life.

Such an outpatient approach certainly needs to be
thoroughly thought through, taking into consideration
a risk/benefit assessment, the greater predictability of
clinical course, patient preference, and limited resource
utilization.

Patient selection

There are several factors that have an impact on the
decision as to who can be treated in an outpatient man-
ner (Figure 1). First is the presence of sufficient logistics
facilities in the CAR center, such as training classes for
patients and caregivers, the 24/7 availability of medical
staff for consultation, a developed communication plan
within the multidisciplinary team, and the possibility of
immediate admission.

The second is the ability of an individual patient and
caregiver to stay near to the hospital that is capable of
treating specific CAR-related toxicity. One of the most im-
portant factors is the caregiver — preferably a family mem-
ber who will take care of the patient at home. The list of
tasks is relatively long and consists of records of admin-
istered medications, body temperature, balance of fluids,
and eventually the decision to contact medical staff when
symptoms of potentially threatening complications occur.
Proper patient and caregiver education on the complica-
tions that require immediate intervention is key for safe
outpatient CAR therapy.
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However, the most critical factors are those related
to the probability, severity and time to onset of CRS and
ICANS. Factors predicting severe CAR-related toxicity that
might be contraindications for an outpatient approach are:
activity of preinfusion lactate dehydrogenase, preinfusion
C reactive protein and ferritin levels, metabolic tumor vol-
ume, comorbidities, age and Eastern Cooperative Oncolo-
gy Group (ECOG) performance status [9], although these
factors are not finally conclusive and longer observations
need to be performed to create a clear algorithm in the in-
patient/outpatient decision process.

Care after CAR infusion

Care given by the non-medical caregiver is important for
successful and safe treatment with CAR therapy, although
contact with trained medical staff is essential. There are
several, slightly different, recommendations on how often
and for how long a patient after CAR infusion should be
seen by medical professionals. According to the Risk
Evaluation and Mitigation Strategy (REMS) developed
for tisagenlecleucel, the patient should remain for one
month within two hours of the CAR center. Similar recom-
mendations have been created for other CAR products. In
an outpatient approach, the patient should visit the CAR
center every day during the first week and 2-3 times in
the second week to access potential complications in both
clinical and laboratory aspects. Close contact is needed
especially in the first week with readiness for admission if
any severe or potentially severe complication occurs [9].
Additionally, patients and caregivers should have a wallet
card setting out how to contact healthcare providers in
life-threatening situations.

Patients should be readmitted when there is a fever
suggestive of CRS, especially in coexistence with neutro-
penia. Any other clinical or laboratory symptom of infection
should be used as an argument for readmission. Any pa-
tient with psychiatric or neurological abnormalities should
also be considered for readmission.

Conclusions

CAR therapy is an emerging new standard of care in
patients treated due to aggressive lymphomas, acute
lymphoblastic leukemias, and (soon) multiple myelomas.
Due to the high costs and the need to conduct therapy only
in accredited centers, a possibility of outpatient care of
patients after CAR therapy is an attractive option that will
eventually increase access to cellular therapies. The deter-
mination of predictive factors of severity and time of onset
of CAR-related toxicities and the optimization of supportive
care and treatment of CRS and ICANS will identify patients
who can be effectively and safely treated in an outpatient
manner that eventually will become the standard of care.
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