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Bridging therapy can be given after leukapheresis and before lymphodepletion dur-
ing CAR-T cell manufacturing. The primary goal of bridging therapies is to prevent 
uncontrolled progression of the underlying disease during the manufacturing period 
before CAR-T cell infusion. Several studies indicate that a high tumour burden is 
associated with an increased risk of complications after CAR-T cell infusion (Cohen 
et  al. 2019). Therefore, controlling the disease and even possibly decreasing the 
tumour burden is critical during the manufacturing period. The choice of bridging 
therapies is essential for the success of the procedure.

Clinical trials of CD19 CAR-T therapy in B-ALL reproducibly report high rates 
of patient dropout after enrolment due to disease progression or treatment-related 
complications (Park et al. 2018; Maude et al. 2018). For example, among 75 patients 
who received a CAR-T infusion in the ELIANA study, 65 (87%) were treated with 
bridging chemotherapy between enrolment and infusion, and 10 out of 92 patients 
enrolled in the trial could not be infused due to significant adverse events or death 
(Maude et  al. 2018). The rate of adult patients infused in the Memorial Sloan 
Kettering (MSKCC) experience was 65% (54/83, 65%) of enrolled patients, mostly 
due to disease progression and death (Park et al. 2018). This reflects the challenges 
in clinical management during the 3–6-week period necessary for autologous 
CAR-T cell preparation (the bridging period).
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Given that CD19 CAR-T therapies are currently indicated for relapsed/refractory 
B-ALL patients who have already been exposed to one or more lines of potentially 
effective therapies, often including combinations of several agents, and that these 
patients often require therapeutic intervention against rapidly progressive disease or 
a high tumour burden, the choice of the better approach is not trivial.

Several bridging therapy options now exist, including high-intensity chemo-
therapy, targeted agents (e.g., TKIs), immunotherapies (e.g., CD-19 or CD22-
directed), and low-intensity approaches (e.g., vincristine, 6-MP, steroids, 
thioguanine, etc.). Each approach has pros and cons. For example, high-intensity 
chemotherapy might be too toxic to allow treatment with CAR-T cells to pro-
ceed, while low-intensity approaches might fail in terms of tumour burden 
reduction.

In addition, treatment with CD19-directed therapies, such as the bispecific T cell 
engager blinatumomab, might have an impact on the efficacy of subsequent CD19 
CAR-T cell therapy (Pillai et al. 2019), and common mechanisms of tumour escape 
to CD19-directed therapies have now been reported (Boissel 2021). Blinatumomab 
use was an exclusion criterion from the ELIANA trial (Maude et al. 2018), while it 
was allowed for patients participating in other similar trials. In the expanded access 
program for tisagenlecleucel, the overall response rate in patients with prior blina-
tumomab treatment was 67% versus 90% in other patients (Baruchel et al. 2020). 
However, no univocal data on this important salvage option are available in this 
setting.

In a recent study, the Memorial Sloan Kettering group reviewed different 
bridging strategies and outcomes for all patients enrolled in a single-centre, 
phase 1 trial of CD19-specific CAR-T cells for R/R adult ALL (ClinicalTrials.
gov NCT01044069) (Perica et al. 2021). They observed that reductions in dis-
ease burden during the bridging period are associated with favourable out-
comes after CAR-T therapy and thus suggest that optimal strategies to reduce 
disease burden during bridging are warranted. They proposed a bridging strat-
egy based on disease burden at the time of the CAR-T therapy decision. They 
recommended low-intensity therapy for patients with a low tumour burden, 
low-intensity chemotherapy, or targeted therapy (e.g., inotuzumab) for patients 
with a high disease burden who are chemorefractory (e.g., partial or short 
response to prior line of chemotherapy) and unlikely to benefit from high-
intensity bridging, and a careful evaluation of the risks and benefits of high- vs. 
low-intensity therapy for patients with high disease burden with expected che-
mosensitivity (e.g., limited prior chemotherapy exposure, late relapse, or sen-
sitivity to the last line). In fact, not surprisingly, the study showed an increased 
rate of infections during the bridging period in the high-intensity chemother-
apy group.

In conclusion, tumour burden, patient comorbidities, and disease characteristics 
should tailor the choice of the optimal bridging therapy. The goal of this therapy is 
not complete disease eradication per se but reduction of tumour burden, preserving 
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the patient in good clinical condition for CAR-T cell infusion. The benefits of 
tumour burden reduction may be twofold, with (1) a reduction in the early risk of 
adverse events, including cytokine release syndrome and (2) a better outcome after 
CAR-T cell therapy. Although the role of B-cell-directed therapies should be further 
and carefully investigated in this setting, mainly to exclude possible interference 
with CAR-T cell expansion or activity, targeted and low-intensity approaches could 
be instrumental for this objective. Conversely, high-intensity chemotherapy should 
be limited to those cases in which the benefit and the probability of achieving a 
rapid tumour load reduction overcome the risk of infection or another toxic event in 
the context of a CAR-T-oriented strategy.
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Key Point
•	 Disease control is necessary before CAR-T cell infusion.
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The images or other third party material in this chapter are included in the chapter's Creative 
Commons license, unless indicated otherwise in a credit line to the material. If material is not 
included in the chapter's Creative Commons license and your intended use is not permitted by 
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder.
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