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In everyday clinical practice, the therapeutic pathway of autologous CAR T-cell starts from leukapheresis, but the drug is in-
fused on average 4-7 weeks later. Between leukapheresis and CAR T infusion patients may die following disease progression
or exit the therapeutic pathway due to comorbidities or other reasons, thereby introducing a potential bias in the estimation
of survival benefit gained with the drug. Moreover, substantial differences may occur (e.g., timing of leukapheresis and en-
rollment, use of bridging chemotherapy, lymphodepleting regimens) between trials’ designs and every-day clinical practice.
All of this precludes a robust comparison among the different available CAR T products and the therapies which share the
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same indication. Considering analyses limited to treated patients with endpoints estimated from date of infusion should be
avoided to prevent misleading treatment choices.

We conceived a project involving researchers and cooperative groups worldwide which already published real world effec-
tiveness data on per-protocol (PP, i.e. from infusion) or on intention-to-treat (ITT, i.e. from leukapheresis taking into account
also subjects who were scheduled for but finally did not receive CAR T) populations with the aim to re-estimate efficacy end-
points in both modalities. This would offer the clinicians the possibility to draw more meaningful interpretations of the data
according to these two different approaches (ALMA IDEA 2022 CUP:J33C22001420001).

First a systematic review was conducted searching for real world studies on the effectiveness of anti-CD19 CAR T-cell products
administered to large B-cell lymphoma patients in third line and beyond between 2017 (after FDA approval) and October 2022.
For each study, we asked researchers about both infused and not infused patients, for overall response rate (ORR), complete
response rate (CRR), median follow up, median survivals (event-free [EFS], progression-free [PFS] and overall [OS]) duration
of response (DoR). ITT EFS, the new endpoint added for our project, was defined as the time the patients remained in the
CAR T pathway from leukapheresis to exit due to any cause. When applicable, meta-regressions, metanalyses and pooled
analyses were also performed.

The results overview with the 10 selected studies is reported in Table 1 (Bachy et al. Nat Med. 2022; Bastos-Oreiro et al. Front
Immunol. 2022; Ghafouri et al. Clin Lymphoma Myeloma Leuk. 2021; lacoboni et al. Cancer Med. 2021; Kittai et al. Transplant
Cell Ther. 2021; Kwon et al. Haematologica. 2023; Mian et al. Leuk Lymphoma. 2021; Nastoupil et al. J Clin Oncol. 2020; Pinnix
et al. Blood Adv. 2020; Casadei et al. Cancers (Basel). 2021). Rates of not infused patients ranged from 3% to 29%. Meta-
regressions did not indicate a statistically significant influence of the different ratio of infused/not infused patients among
studies, nor the different lengths of the median follow up seem to bias project results. Metanalyses for ITT ORR and CRR
resulted in 57% and 38% respectively while the PP ORR and CRR were 68% and 45% respectively. Although centers kept track
of all patients scheduled for CAR T, around 50% did not record the exit date (decision of not infuse, due to any cause) for
not-infused subjects, reflecting the inability to calculate the ITT EFS. Three studies reported a median PP PFS shorter than the
ITT PFS, which may indicate a high mean time from leukapheresis to infusion, worthy of further investigation. For all studies
but one median PP OS was higher than ITT OS: OS may be over-estimated when using a PP analysis.

We should be using an ITT analysis, as reporting data in which we do not include the patients who underwent leukapheresis
and were never treated could introduce a significant bias in results interpretation.

Hematologists should understand which is the most clinical meaningful endpoint for this new therapeutic approach to reach
effective results: have we to consider CAR T-cell therapy as a drug or a therapeutic pathway?

The importance of considering this new treatment option as a pathway should translate into implementation of CAR T patient
registries that include ITT as an endpoint to establish population-level effectiveness of these drugs. In addition, considering
both PP and ITT analyses as well as infused and not infused patients provides a complete overview and leads to more infor-
mation.
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