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ABSTRACT

Chimeric antigen receptor T-cell (CAR-T) infusion settings may impact healthcare resource use
(HRU) and reimbursement amounts. Adults with diffuse large B-cell lymphoma receiving CAR-T
therapy were identified from the Centers for Medicare & Medicaid Services (CMS) 100% fee-for-
service Medicare database and stratified into inpatient (IP; n=380) and outpatient (OP; n=50)
cohorts based on CAR-T infusion setting. During the first month post-infusion, OP cohort had
significantly fewer IP visits, IP days, intensive care unit (ICU) stays, ICU days, and significantly
more OP, emergency room (ER) visits, than IP cohort. In subsequent months, HRU became com-
parable between cohorts. Medicare reimbursement amounts during the first month post-infu-

ARTICLE HISTORY
Received 9 June 2022
Revised 7 October 2022
Accepted 29 October 2022

KEYWORDS

Cell and gene therapy;
CAR-T; tisagenlecleucel;
HRU; Medicare;
reimbursement

sion were nominally higher in the OP vs. IP cohort and comparable in subsequent months. The
reimbursement amounts did not reflect the reduced HRU with OP infusions, potentially due to

differences in Medicare payment policies for OP vs. IP services.

Introduction

Diffuse large B-cell lymphoma (DLBCL) is the most
common subtype of non-Hodgkin lymphoma (NHL)
and accounts for more than 30% of newly diagnosed
NHL cases in the United States (US) [1,2]. The standard
first-line treatment for DLBCL is chemo-immunother-
apy [2,3]. However, about one-third of patients either
experience relapse or are refractory to first-line treat-
ment [4]. Younger patients with relapsed or refractory
(r/r) DLBCL could receive salvage chemotherapy fol-
lowed by autologous hematopoietic stem cell trans-
plant. However, to benefit from such therapy, the
disease must be chemo-sensitive [3] and only about
35-45% of patients with relapsed disease would attain
survival benefits with this approach [5-7]. Prior to the
introduction of chimeric antigen receptor T-cell (CAR-
T) treatments, older patients and patients with refrac-
tory disease had limited treatment options [3,8].

CAR-T therapy is a novel treatment for lymphomas
that employs genetically engineered autologous T

cells [2]. In recent years, three CAR-T therapies have
been approved by the US Food and Drug
Administration (FDA) - axicabtagene ciloleucel (axi-cel)
in 2017, tisagenlecleucel (tisa-cel) in 2018, and lisocab-
tagene maraleucel (liso-cel) in 2021 - for treatment of
r/r DLBCL patients with two or more prior lines of sys-
temic therapy [9-11]. While the majority of CAR-T infu-
sions occur in an inpatient (IP) setting, CAR-T infusion
can be performed as an outpatient (OP) procedure
[12,13]. Of note, the pivotal trial of axi-cel (ZUMA-1)
mandated administration in an IP setting [13-15],
while the trial of tisa-cel (JULIET) did not have similar
restrictions, and both IP and OP administration were
conducted [13,15]. A real-world analysis across eight
US academic centers from 1 May 2017 to 31 July 2019
showed that 92% of patients received axi-cel infusion
in an IP setting vs. 37% among patients who received
tisa-cel [16].

The infusion of CAR-T therapy in IP vs. OP settings
could have important implications, including potential
reduction in healthcare resource use (HRU) and
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improved accessibility to treatment with the OP care
option [12,17]. To date, limited data are available on
the impact of CAR-T administration setting on HRU
and the associated payer reimbursement amounts. To
address this gap in research, this study was conducted
to assess and compare the real-world HRU and
Medicare reimbursement amounts between IP and OP
CAR-T infusions among patients with DLBCL.

Methods
Data source and study design

Data from the Centers for Medicare & Medicaid
Services (CMS) 100% Medicare claims database were
used. Medicare claims data used in this study included
de-identified administrative claims from Medicare Parts
A and B (2017Q1-2019Q4) and Part D (2017Q1-2018Q4)
(Supplementary Methods). A retrospective, non-inter-
ventional cohort study was conducted. The index date
was defined as the date of CAR-T therapy infusion. The
index encounter for the IP cohort was defined as the IP
admission episode in which CAR-T infusion occurred,
whereas an index encounter for the OP cohort was
defined as the OP visit in which CAR-T infusion
occurred. The baseline period was defined as 3 months
prior to the index date. The study period was defined
from the index date to the end of health plan coverage
based on insurance enrollment file or death, whichever
occurred earlier. Patients were classified into the CAR-T
IP and CAR-T OP cohorts based on the index CAR-T
administration/infusion setting. Resource use and
Medicare reimbursement amounts in the CAR-T IP and
OP cohorts during the study period were assessed. An
Institutional Review Board exemption letter for this
research was acquired prior to data access.

Patient population

Adult patients were included in the study if they met
the following criteria: had >1 diagnosis of DLBCL;
received CAR-T therapy following DLBCL diagnosis;
and had >3 months of continuous eligibility in
Medicare Parts A and B prior to CAR-T administration.
Patients with claims associated with a clinical trial dur-
ing the 1 month before and after the index date were
excluded. Diagnosis and procedure codes considered
are listed in Supplementary Methods.

Study measures

The study outcomes included HRU and Medicare reim-
bursement  amounts. In addition, baseline

characteristics were measured at 3 months pre-index
and included demographics, treatment characteristics,
and comorbidities [18]. HRU was assessed during the
study period and included IP admissions, intensive
care unit (ICU) stays, OP visits, and emergency room
(ER) visits. The proportions of patients among the
CAR-T IP and OP cohorts who were hospitalized each
day during the first month after CAR-T infusion were
described. Total reimbursement amounts (i.e. CAR-T
infusion and post-infusion reimbursement amounts,
including reimbursement for IP, ER, OP, other medical
services and pharmacy drugs; pharmacy reimburse-
ment might be an underestimation as 2019 Part D
data were not available for the study) during the
study period were assessed. Reimbursement amount
refers to the amount paid by Medicare to the provider
for a particular claim, which do not reflect the actual
costs incurred by the hospital. All reimbursement
amounts were inflated to 2020 United State Dollars.
For the CAR-T IP cohort, reimbursement amounts were
only assessed among patients who received CAR-T in
non-Prospective Payment System (PPS)-exempt hospi-
tals, because the reimbursement amounts for IP
admissions in PPS-exempt hospitals were much lower
compared to non-PPS-exempt hospitals due to specific
policies in place for PPS-exempt hospitals and the fact
that PPS-exempt hospitals are not common.

Statistical analysis

Baseline characteristics were reported as means and
standard deviations for continuous variables and as
frequency counts and percentages for categorical vari-
ables. Baseline characteristics were described and
compared between CAR-T IP vs. CAR-T OP cohorts
using Wilcoxon's rank-sum tests for continuous varia-
bles and Chi-square tests or Fisher's exact tests for cat-
egorical variables. HRU by month during the study
period was expressed as monthly incidence, calculated
as the total number of events divided by total follow-
up months. HRU was compared between cohorts
using generalized linear models (GLMs) with a Poisson
distribution, with an offset to account for varying fol-
low-up times between patients. Adjusted incidence
rate ratios (IRRs) with their respective 95% confidence
intervals (Cls) and p values were reported. Adjusted
models controlled for patient age at the index date,
gender, race (white vs. non-white race), and National
Cancer Institute Comorbidity Index (NCICI). Total reim-
bursement amounts were described by month on a
per-patient-per-month basis during the study period.
Reimbursement amounts were compared using GLMs
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with a Tweedie distribution. Adjusted cost differences
and p values comparing CAR-T OP vs. CAR-T IP non-
PPS-exempt cohorts were reported, with the adjusted
models controlled for patient age at the index date,
gender, race (white vs. non-white race), and NCICI.

Results
Sample selection

A total of 430 adult patients with DLBCL who received
CAR-T therapy and met the study criteria were identi-
fied. Based on the administration settings of the CAR-
T therapy, 380 patients were assigned to the CAR-T IP
cohort and 50 patients were assigned to the CAR-T OP
cohort (Figure 1). With data available in the current
study, only tisa-cel and axi-cel were captured. Specific
CAR-T regimens were not identifiable in the CAR-T IP
cohort, as tisa-cel and axi-cel share the same
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procedure codes. For the CAR-T OP cohort, 41 (82%)
patients had an identifiable CAR-T, the majority
(>90%) of whom were treated with tisa-cel.

Baseline characteristics

Baseline patient characteristics at 3 months pre-index
are summarized in Table 1. The results showed that
age and gender were similar between the CAR-T IP
and OP cohorts. The majority of patients were White
in both CAR-T IP and OP cohorts (84.5% and 96.0%,
respectively), while only 3.2% and 0% of patients were
Black in the respective cohorts. Most patients received
CAR-T therapy in 2019. NCICI score was significantly
higher in the CAR-T IP cohort compared with the
CAR-T OP cohort (p=0.036). The most prevalent
comorbidities in the IP and OP cohorts were hyperten-
sion, peripheral vascular disease, diabetes, and chronic
obstructive pulmonary disease.

Patients with >1 admitting, primary, or secondary diagnosis of DLBCL in the Medicare Database
(2017 Q12019 Q4)

N=160,602

Patients who received CAR-T therapy after diagnosis of DLBCL

N=736

Patients aged >18 years when received CAR-T therapy.
The administration date of CAR-T therapy was defined as the index date

N=736

Patients with no medical claim associated with clinical trial participation during 1 month before or
after the index date

N=466

Patients had >3 months of eligibility (in Parts A and B) before the index date

N=430

Patients who received index CAR-T
treatment in an OP setting
(CAR-T OP cohort)

N=50

/\

Patients who received index CAR-T
treatment in an IP setting
(CAR-T IP cohort)

N=380

Figure 1. Sample selection flowchart. DLBCL: diffuse large B-cell lymphoma; CAR-T: chimeric antigen receptor T cells; IP: inpatient;

OP: outpatient; Q: quarter.
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Table 1. Baseline characteristics®.

CAR-T IP CAR-T OP
Patient characteristics N =380 N=50 p Value
Patient demographics
Age (years)
Mean +SD 70.8+6.6 68.4+8.5 0.052
Median (range) 71.0 (38.5-89.0) 69.1 (38.1-82.8)
Male, n (%) 237 (62.4) 35 (70.0) 0.293
White, n (%) 321 (84.5) 48 (96.0) 0.028*
Year of index date, n (%)
2017 or 2018 127 (33.4) 13 (26.0) 0.606
2019 253 (66.6) 37 (74.0)
NCICl, mean = SD 2120 1.6+£1.9 0.036*
Comorbidities, n (%)
Hypertension 225 .2) 6 (52.0) 0.331
Diabetes 78 20.5) 4 (28.0) 0.226
Peripheral vascular disease 79 (20.8) <11 (<22.0) 0.646
Chronic obstructive pulmonary disease 78 (20.5) <11 (<22.0) 0.931
Depression 69 .2) <11 (<22.0) 0.708
Renal disease 63 ) <11 (<22.0) 0.231
Congestive heart failure 61 ) <11 (<22.0) 0.708
Liver disease 53 ) <11 (<22.0) 0.116
Mild liver disease 47 ) 0 (0.0) 0.008*
Cerebrovascular disease 36 <11 (<22.0) 0.289

CAR-T: chimeric antigen receptor T cells; DLBCL: diffuse large B-cell lymphoma; NCI: National Cancer Institute; NCICl: NCI

Comorbidity Index; SD: standard deviation.
Statistical significance (p < 0.05).

®Values for data with <11 counts are not reported in compliance with Medicare reporting policy.

Comparison of HRU in CAR-T IP vs. OP cohorts

The median length of follow-up for the CAR-T
IP cohort and CAR-T OP cohort was 6.6 months
(range: 0.0-24.2) and 6.0 months (range: 0.1-21.1),
respectively. In the first month following the index
date, 52.0% of patients in the CAR-T OP cohort had
>1 IP visit. By definition, 100% of patients in the CAR-
T IP cohort had >1 IP visit. In the second month fol-
lowing the index date, the proportion of patients with
>1 IP visit was 21.7% in the CAR-T OP cohort and
34.6% in the CAR-T IP cohort. At the index encounter,
i.e. hospitalization episode of CAR-T IP cohort, the
mean length of stay (LOS) per episode was 16.8 days,
including ICU stay; 27% of all patients in the CAR-T IP
cohort had an ICU admission during the index
encounter (mean LOS per ICU was 6.7 days). A total of
52.0% of CAR-T OP cohort ended up with a hospital-
ization during the first month following the index
date; the mean LOS of first IP admission, including ICU
stay, was 6.8 days per episode.

During the first month following the index date,
the number of IP admissions was significantly lower
among the CAR-T OP cohort compared to the CAR-T
IP cohort (0.73 vs. 1.44; adjusted IRR [95% Cl]: 0.51
[0.41, 0.63]; p<0.001). During the second month fol-
lowing the index date, the number of IP admissions
was nominally lower in the CAR-T OP cohort com-
pared to the CAR-T IP cohort (0.36 vs. 0.47; adjusted
IRR [95% ClI]: 0.75 [0.39, 1.43]; p=0.386) (Figure 2(A);
Table 2). A similar trend was observed during the third

and fourth month following the index date, while the
number of IP admissions was comparable between
the cohorts in subsequent months (Table 2). The num-
ber of IP days were significantly lower among the
CAR-T OP cohort compared to the CAR-T IP cohort
during first and second month following the index
date (first month: 5.2 vs. 20.4 days; adjusted IRR [95%
Cl]: 0.26 [0.21, 0.32]; p < 0.001; second month: 1.6 vs.
4.6 days; adjusted IRR [95% Cl]: 0.35 [0.13, 0.92];
p =0.033) (Figure 2(B); Table 2); the number of IP days
were nominally lower in the CAR-T OP cohort in sub-
sequent months (Table 2). The number of ICU stays
and ICU days were significantly lower among the CAR-
T OP cohort compared to the CAR-T IP cohort in the
first month following the index date. During the
second month following the index date, the number
of ICU stays was comparable between the CAR-T OP
and CAR-T IP cohorts; the mean number of ICU days
was nominally lower in the CAR-T OP cohort (Figure
2(C,D); Table 2). Meanwhile, the number of OP visits
and ER visits during the first month following the
index date were significantly higher among the CAR-T
OP cohort (OP visits: 5.2 vs. 2.1; adjusted IRR [95% Cl]:
2.51 [2.08, 3.04]; p<0.001; ER visits: 0.32 vs. 0.03;
adjusted IRR [95% Cl]: 10.44 [4.23, 25.75]; p < 0.001).
During the second month following the index date,
the number of OP visits was nominally lower in the
CAR-T OP cohort (3.20 vs. 3.81; adjusted IRR [95% ClI:
0.81 [0.65, 1.01]; p=0.062), while the number of ER
visits was nominally higher in the CAR-T OP cohort
(0.14 vs. 0.10; adjusted IRR [95% Cl]: 1.42 [0.52, 3.90];
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Figure 2. Comparison of HRU between CAR-T OP vs. CAR-T IP during the study period. (A) IP admission, (B) IP days, (C) ICU stays,
(D) ICU days, (E) OP visits, and (F) ER visits. CAR-T: chimeric antigen receptor T cells; Cl: confidence interval; ER: emergency room;
HRU: healthcare resource use; ICU: intensive care unit; IP: inpatient; IRR: incidence rate ratio; OP: outpatient. *Statistical signifi-

cance (p < 0.05).

p =0.494); the number of OP visits and ER visits was
generally comparable between the cohorts in subse-
qguent months (Figure 2(E,F); Table 2).

Proportion of patients hospitalized during first
month post-infusion

Over the first month following CAR-T infusion, the pro-
portion of patients hospitalized at any given day was
higher in the CAR-T IP cohort compared to the CAR-T
OP cohort (Figure 3). In the CAR-T IP cohort, the pro-
portion of hospitalized patients decreased over time
during the first month post-infusion, and 25.0% of
patients were hospitalized at day 30 post-infusion. In
the CAR-T OP cohort, the proportion of hospitalized
patients peaked at day 7 (38%) and decreased over
time thereafter. Twelve percent of the CAR-T OP
cohort was hospitalized at day 3 after the infusion
date. At day 30 post-infusion, 14.0% of patients in the
CAR-T OP cohort were hospitalized. The proportion of
patients who were ever hospitalized during 30 days
post-infusion was 52.0% for the CAR-T OP cohort.

Total Medicare reimbursement amounts in CAR-T
OP vs. IP non-PPS-exempt cohorts

The total Medicare reimbursement amounts among the
CAR-T OP and IP non-PPS-exempt cohorts during the
study period are shown in Figure 4. During the first
month following the index date (including the index
encounter), total reimbursement amount was nominally
higher in the CAR-T OP cohort compared to the CAR-T
IP non-PPS-exempt cohort, with an adjusted difference
of $13,421 between the cohorts. The difference in reim-
bursement amounts was primarily due to CAR-T infu-
sion-related costs (e.g. CAR-T product costs and
associated hospitalization) and payments for subse-
quent hospital stays and OP visits. Specifically, the
adjusted CAR-T infusion-related reimbursement amount
was nominally higher in the CAR-T OP cohort than in
the CAR-T IP non-PPS-exempt cohort by $4913, while
the reimbursement amount of IP admissions was sig-
nificantly higher in the CAR-T IP non-PPS-exempt
cohort compared to the CAR-T OP cohort by $334,308
(p < 0.001), and that of OP visits was significantly higher
in the CAR-T OP cohort compared to the CAR-T IP non-
PPS-exempt cohort by $363,607 (p < 0.001). During the
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Table 2. HRU in CAR-T IP and OP cohorts during the follow-up period (monthly incidence)?”.

CAR-T IP CAR-T OP
N=380 N=50

First month following the index date (including the index encounter), n 380 50
IP HRU

Number of IP admissions 1.44 0.73

IP days 20.35 5.16

LOS per IP episode (days), mean 14.15 7.1

ICU stay 0.31 0.10

ICU days 2.40 0.58

Number of OP visits 2.09 5.22

Number of ER visit 0.03 0.32

Second month following the index date, n 355 46
IP HRU

Number of IP admissions 0.47 0.36

IP days 4.64 1.59

LOS per IP episode (days), mean 9.81 438

ICU stay 0.03 0.05

ICU days 0.1 0.05

Number of OP visits 3.81 3.20

Number of ER visits 0.10 0.14

Third month following the index date, n 310 40
IP HRU

Number of IP admissions 0.31 0.18

IP days 242 1.19

LOS per IP episode (days), mean 7.86 6.71

ICU stay 0.02 0.05

ICU days 0.06 0.13

Number of OP visits 3.27 3.10

Number of ER visits 0.13 0.03

Fourth month following the index date, n 276 35
IP HRU

Number of IP admissions 0.33 0.26

IP days 2.02 1.34

LOS per IP episode (days), mean 6.17 5.11

ICU stay 0.03 0.03

ICU days 0.06 0.26

Number of OP visits 3.12 3.24

Number of ER visits 0.11 0.12

Fifth month following the index date, n 246 32
IP HRU

Number of IP admissions 0.21 0.23

IP days 1.43 135

LOS per IP episode (days), mean 6.84 5.86

ICU stay 0.02 0.00

ICU days 0.09 0.00

Number of OP visits 2.86 3.15

Number of ER visits 0.10 0.20

Sixth month following the index date, n 220 28
IP HRU

Number of IP admissions 0.18 0.18

IP days 1.10 0.69

LOS per IP episode (days), mean 6.12 3.80

ICU stay 0.01 0.00

ICU days 0.09 0.00

Number of OP visits 2.82 3.24

Number of ER visits 0.1 0.18

Seventh month following the index date to the end of follow-up, n 191 23
IP HRU

Number of IP admissions 0.16 0.17

IP days 1.04 0.86

LOS per IP episode (days), mean 6.67 5.10

ICU stay 0.02 0.03

ICU days 0.06 0.06

Number of OP visits 2.42 2.65

Number of ER visits 0.07 0.14

CAR-T: chimeric antigen receptor T cells; DLBCL: diffuse large B-cell lymphoma; ER: emergency room; HRU: healthcare
resource use; ICU: intensive care unit; IP: inpatient; LOS, length of stay; OP: outpatient.

The entire follow-up period was defined as the time from the initiation of CAR-T therapy (index date) to date of death or
end of continuous eligibility, whichever occurred first.

BValues for data with <11 counts are not reported in compliance with Medicare reporting policy.
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second month following the index date, total reim-
bursement amount was nominally lower in the CAR-T
OP cohort, with an adjusted difference of 52080 when
compared to the CAR-T IP non-PPS-exempt cohort.
Similarly, the total reimbursement amount from month
3 onward was not significantly different between the
CAR-T OP and CAR-T IP non-PPS-exempt cohorts.

Discussion

This retrospective cohort study found that among
Medicare beneficiaries with DLBCL, those who received
CAR-T therapy in an IP setting had significantly higher
resource use in respect to the number of IP and ICU
stays and duration of IP and ICU during the first month
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post-infusion compared with those who received CAR-T
therapy in an OP setting. Specifically, the average IP
days in the first month following CAR-T infusion, includ-
ing index encounter, were 204 days for the CAR-T IP
cohort and 5.2 days for the CAR-T OP cohort, in which
>90% of patients received tisa-cel. These findings are in
line with those reported by Riedell et al. in an abstract
published by Transplantation and Cellular Therapy
Conference. The authors conducted a real-word analysis
of axi-cel and tisa-cel use and outcomes across eight
academic centers in the US [19]. Their study showed
that median IP days within the 28-day period post-
infusion was 16 days among axi-cel-treated patients (92%
of whom received IP infusion) and 2 days among tisa-cel-
treated patients (37% of whom received IP infusion).

The current study revealed an increased use of OP
administration of CAR-T from 2018 to 2019 (9% of all
infusions were OP infusion in 2018, which increased to
13% in 2019). In fact, OP administration of CAR-T ther-
apy is not uncommon in the real world [20,21], with
reported rates from 5% to 8% for axi-cel to 37% for
tisa-cel [16,22,23]. The feasibility of OP administration
relies on several factors, including availabilities of
infrastructures and resources, patient circumstances
and preferences, as well as the severity and time to
onset of adverse events of different therapies [12,13].
With increased experience in OP administration of
CAR-T therapy supplemented by real-world data,
healthcare providers begin to have a better under-
standing on the safety profiles of CAR-T therapies,
which will increase their ability to perform routine OP
infusion. Of note, the safety profiles of CAR-T therapies
generally include cytokine release syndrome (CRS) and
neurotoxicity [14,24,25]. Axi-cel is associated with 11%
and 32% of grade >3 CRS and neurotoxicity, respect-
ively, in the ZUMA-1 trial [15], with similar rates
observed in real-world studies [16,23,26]; these events
occurred in 22% and 12% of patients treated with
tisa-cel in the JULIET trial [27], and the rates appeared
lower in real-world settings [16,28]. Real-world data
from the Center for International Blood and Marrow
Transplant Research (CIBMTR) cellular therapy registry
revealed that 9% and 58% of patients treated with
axi-cel had grade >3 CRS and neurotoxicity, respect-
ively, compared with 4.3% for each of the event
among patients treated with tisa-cel [28,29]. The
potential relationship between the higher proportion
of OP infusions with tisa-cel [16,22,23] and the
reduced frequency of these severe adverse events in
the real world warrants further investigations.
Extensive experience has been accumulated from mul-
tiple prospective and retrospective studies to aid the

better management of complications associated with
CAR-T infusion. For instance, both clinical trial and
real-world evidence have demonstrated the benefits
of earlier use of tocilizumab and corticosteroids in
reducing the risk of developing high-grade CRS and
neurotoxicity [13,30-33]. Collectively, the continuous
advancements in knowledge of adverse event man-
agement may further increase physicians’ and patients’
confidence in CAR-T infusions provided in OP settings.
Nevertheless, the administration of CAR-T therapy
requires close monitoring of patients and rapid
responses from clinical teams to manage potential
adverse events that may arise. In this regard, specific
clinical guidelines as well as trainings for providers,
patients, and caregivers are necessary for the success-
ful delivery of CAR-T infusions in the OP setting [13].
Our analysis shows the majority of payer reimburse-
ment for CAR-T-treated patients are for CAR-T infu-
sion-related costs (including CAR-T product costs and
associated hospitalization) and payment for subse-
quent hospital stays. Based on the study findings,
while resource use is generally lower in the CAR-T OP
cohort, total reimbursement amount is nominally
higher than that in the CAR-T IP cohort. Under the
Medicare program, hospital IP reimbursement is calcu-
lated based on a prospectively determined base pay-
ment rate using an assigned payment classification
known as Medicare Severity Diagnosis-Related Group
(MS-DRG), with additional reimbursements covered
through the new technology add-on payment (NTAP)
and outlier payments [34]. Prior to 2021, there was no
specific DRG code for IP stays associated with CAR-T
therapy, and such stays were assigned to DRG 016
(autologous bone marrow transplant with CC/MCC or
T-cell immunotherapy). Even with adjustments of
NTAP and outlier payments, Medicare reimbursement
for CAR-T IP cases often failed to cover total hospital
costs [35]. CMS has recognized the disconnection and
a new MS-DRG code specific for CAR-T treatment stay
has been generated in 2021, which increased the base
payment rate to $239,929 compared to $43,094 in the
prior year [20,34]. Nonetheless, the amount covered
under the new code remains insufficient to measure
up the total costs incurred by CAR-T IP administration,
and hospitals still bear significant financial burden for
providing the treatment [34]. Meanwhile, OP reim-
bursement is covered under Medicare Part B, which
covers the full cost of the product plus handling and
storage costs, as well as part of the physician’s service
cost determined based on the Outpatient Prospective
Payment System (OPPS) [34]. The differences in reim-
bursement approaches for IP and OP services and the



period covered in the current study (i.e. prior to the
introduction of the new MS-DRG code in 2021) may
have contributed to the observed differences in reim-
bursement between the current CAR-T IP and OP
cohorts. In line with this concept, a recent real-world
study [17] assessing the costs associated with CAR-T
therapy for r/r DLBCL from healthcare practitioner per-
spective (i.e. the costs to all practitioners involved in a
patient’s treatment) found that the total cost incurred
by OP infusion in nonacademic specialty oncology
networks was about 40% less compared with IP infu-
sion in academic hospitals. Nonetheless, our findings
based on Medicare reimbursement amounts suggest
that CAR-T infusion in IP settings may be subject to
the risk of inadequate reimbursement, which leads to
financial strain for some medical centers. Taken
together, additional efforts are needed to continue
improve the reimbursement structures and care poli-
cies for CAR-T therapy for all infusion settings to
increase providers’ incentive to deliver this life-saving
treatment, which will ultimately benefit patients.

The findings of this study should be interpreted in
light of several limitations. The samples were identi-
fied from the Medicare database, and thus the results
might not be generalizable to patients outside the
Medicare population (i.e. elderly and disabled
Medicare beneficiaries). Additionally, the sample size is
limited, especially for the CAR-T OP cohort, which
reduces the power of the study. The study is also sub-
ject to common limitations that are inherent to retro-
spective observational studies using claims data,
which include the lack of clinical information, such as
disease severity or prognostic factors, and potential
coding errors or data omissions.

Collectively, evidence suggests that OP CART-T infu-
sion is feasible and is increasingly used in the US.
Among patients who received CAR-T in the OP setting
in the current study, over nine in 10 patients received
tisa-cel. During the first month following CAR-T infu-
sion and including the index encounter, IP and ICU
resource use was significantly higher in the CAR-T IP
cohort. Despite an overall lower HRU, reimbursement
during the first month was nominally higher for CAR-T
OP cohort than IP cohort, which reflects different
Medicare reimbursement policies for IP and OP CAR-
T infusions.
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