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Purpose

The predominant pattern of relapse for patients with B-cell non-Hodgkin lymphoma (NHL) who undergo anti-CD19 Chimeric
Antigen Receptor T-cell Therapy (CART) involves sites previously involved by NHL. Bridging radiotherapy (BRT) has shown
to be an effective bridging treatment with excellent local control rates. Our previous work defined limited/oligometastatic
lymphoma as disease involving <5 sites. This study is the first to report on the role of BRT for patients with limited (<5 involved
sites) disease prior to CART.

Methods

Following Institutional Review Board approval, a retrospective review from 2018 to 2023 across 3 Mayo Clinic sites (Arizona,
Florida, and Minnesota) was performed and identified 139 patients with relapsed/refractory (r/r) B-cell NHL without bone
marrow involvement who received CART and had <5 disease sites prior to leukapheresis. Ann Arbor staging was used to
define the number of involved disease sites. An involved disease site included the Ann Arbor anatomical lymph node region(s)
harboring the pathological lymph node(s) or any extranodal lesion. Bridging treatment (radiation and/or systemic therapy)
was defined as treatment administered between leukapheresis and CART infusion. The primary endpoint was event-free
survival (EFS),defined from CART infusion to any disease progression or initiation of post-CART consolidative/salvage therapy.
Secondary endpoints included progression -free survival (PFS),defined from CART infusion to any disease progression, and
overall survival (OS), defined from CART infusion to death.

Results

Prior to CART infusion, 44 (32%) patients received BRT and 95 (68%) did not. Bridging systemic therapy was given to 5 (11%)
and 34 (36%) patients in the BRT and no BRT groups, respectively (p=0.003). The median number of involved disease sites
prior to leukapheresis was 2 (range: 1-4). There was no significant difference in the baseline characteristics prior to CART
infusion between the BRT and no BRT groups, except for extranodal involvement that was more common in the BRT group
(Table 1). The median equivalent 2 Gy dose was 27 Gy (Interquartile range 23-34), and the most common BRT regimen was
20 Gy in 5 fractions. Among the 44 BRT patients, 34 received radiation to all visible PET-avid disease sites, and 10 received
radiation to some but not all disease sites.
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The median follow-up was 20 months. The rate of grade >2 cytokine release syndrome was 41% in both groups (p=0.99). The
rate of grade >2 immune effector cell-associated neurotoxicity syndrome was 21% and 37% in the BRT and no BRT groups,
respectively (p=0.059). There were no observed grade >3 BRT-related toxicities. Objective response rate by PET 5 point scale
was higher in the BRT group (93% versus 79%; p=0.036). Crude rates of progression were 30% in BRT and 55% in no BRT
patients, with 9/13 (69%) and 43/52 (83%) patients relapsing in pre-existing sites of disease present prior to CART infusion in
the BRT and no BRT group, respectively. Seven (16%) BRT patients relapsed in the radiation field. The 2-year EFS was 50%
in the BRT group and 39% in the no BRT group (p=0.01). The 2-year PFS was 55% in the BRT group and 45% in the no BRT
group (p=0.017). The 2-year OS was 55% in the BRT group and 62% in the no BRT group (p=0.7). Intriguingly, patients who
received BRT to all visible PET-avid disease sites (n=34) had further improvement in 2-year EFS (67% vs 39%, p=0.003) and
2-year PFS (71% vs 46%, p=0.008) compared to no BRT or patients who received BRT to some but not all visible disease sites
(n=105).

Nine patients (2 in BRT and 7 in no BRT groups) received consolidative radiotherapy for day 30 residual disease with only
one patient subsequently experiencing progression. Twenty-five patients (6 in BRT and 19 in no BRT groups) received sal-
vage/palliative RT for post-CART relapsed disease. Thirty-seven (39%) patients in the no BRT group remained without disease
progression and did not receive radiation in the bridging, consolidative or salvage/palliative setting.

Conclusion

Bridging radiotherapy prior to CART infusion for patients with limited (<5 involved disease sites) r/r NHL appears to improve
response rate, EFS, and PFS without causing significant toxicities. Approximately one third of patients who do not receive
BRT will require subsequent post-CART radiation, and another third will remain free of radiation and disease progression.
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Table 1
Bridging RT
Total (n=139) P value
No (n=95) Yes (n=44)
Age (years)
Median (range) 56 (18-82) 60 (24-84) 57 (18-84) 0.33
Sex
F 29 (30.5%) 20 (45.5%) 43 (35.3%) 0.08
M 66 (69.5%) 24 (54.5%) 90 (64.7%)
Histology
DLBCL 74 (77.9%) 27 (61.4%) 101 (72.7%)
FL 8 (8.4%) 3 (6.8%) 11 (7.5%)
GZL 2 (2.1%) 0 (0%) 2 (1.4%) 0.08
HGBCL 6(6.3%) 9 (20.5%) 15 ({10.8%)
MCL 3(3.2%) 4(9.1%) 7 (5%)
PMBL 2 (2.1%) 1(2.3%) 3 (2.2%)
MYC/BCL Rearrangement
No 70 (73.7%) 28 (63.6%) 98 (70.5%) 023
Yes 25 (26.3%) 16 (36.4%) 41 (29.5%)
# Previous lines of therapy
Median (range) 2 (1-4) 2 (1-4) 2(1-4) 0.55
# of involved disease sites
Median (range) 2 (1-4) 2 (1-4) 2(1-4) 0.42
Biggest Tumor Size (cm)
Median (range) 5.2 (0.9-17.1) 6.7 (1.7-20) 6(0.9-20) 0.28
Highest SUVmax
Median (range) 14.9 (2.7-44.1) 19.05 (5-43.2) 15.5 (2.7-44.1) 0.089
Extranodal involvement
No 67 (70.5%) 23 (52.3%) 90 (64.7%) 0.036
Yes 28 (29.5%) 21 (47.7%) 43 (35.3%)
LDH level prior to CART
Median (range) 230 (10.2-1631) 211 (144-1831)  220(10.2-1831) 0.093
CRP level prior to CART
Median (range) 15.8 (3-337.6) 10.4 (3-191.7) 13.5 (1-337.6) 0.113
Ferritin level prior to CART
Median (range) 333 (4.8-7357) 270.5 (34-3653) 324 (4.8-7357) 0.39
Figure 1
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