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            Abstract
Tisagenlecleucel is an autologous anti-CD19 chimeric antigen receptor-T cell therapy with clinically meaningful outcomes demonstrated in patients with relapsed/refractory (r/r) B-cell lymphoma. In a previous pilot study of tisagenlecleucel in r/r follicular lymphoma (FL), 71% of patients achieved a complete response (CR). Here we report the primary, prespecified interim analysis of the ELARA phase 2 multinational trial of tisagenlecleucel in adults with r/r FL after two or more treatment lines or who relapsed after autologous stem cell transplant (no. NCT03568461). The primary endpoint was CR rate (CRR). Secondary endpoints included overall response rate (ORR), duration of response, progression-free survival, overall survival, pharmacokinetics and safety. As of 29 March 2021, 97/98 enrolled patients received tisagenlecleucel (median follow-up, 16.59 months; interquartile range, 13.8–20.21). The primary endpoint was met. In the efficacy set (n = 94), CRR was 69.1% (95% confidence interval, 58.8–78.3) and ORR 86.2% (95% confidence interval, 77.5–92.4). Within 8 weeks of infusion, rates of cytokine release syndrome were 48.5% (grade ≥3, 0%), neurological events 37.1% (grade ≥3, 3%) and immune effector cell-associated neurotoxicity syndrome (ICANS) 4.1% (grade ≥3, 1%) in the safety set (n = 97), with no treatment-related deaths. Tisagenlecleucel is safe and effective in extensively pretreated r/r FL, including in high-risk patients.
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                    Fig. 1: CONSORT diagram for ELARA.[image: ]


Fig. 2: Best response of CR according to subgroup (EAS population).[image: ]


Fig. 3: Kaplan–Meier curves for patients with r/r FL who received tisagenlecleucel infusion.[image: ]
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Extended data

Extended Data Fig. 1 Cytokine release syndrome within 8 weeks of tisagenlecleucel infusion.
CRS=cytokine release syndrome; ICU=intensive care unit; IQR=interquartile range. Column titles are bolded for clarity.


Extended Data Fig. 2 Resolution of hematopoietic cytopenias post-tisagenlecleucel infusion.
aBased on laboratory results regardless of blood transfusion. bResolution of cytopenia is defined as achieving lab results of grade ≤2. Percent resolved probability is among subjects with cytopenia at week 4, obtained from the Kaplan-Meier survival estimates. cNumber of subjects with last value on or prior to week 4, indicating grade 3 or 4 cytopenia. dWeek 4 is defined as day 35. WBC=white blood cells. Column titles are bolded for clarity.


Extended Data Fig. 3 Neurological events within 8 weeks of tisagenlecleucel infusion.
aG4 ICANS: Onset D10, recovered – Related to tisagenlecleucel. Patient presenting with tremors, then seizures, with concomitant HHV6 positivity on CSF. The event fully recovered after high-dose MPD and GCV. CSF=cerebrospinal fluid; GCV=ganciclovir; ICANS=immune effector cell-associated neurotoxicity syndrome; HHV6, Human Herpesvirus 6; MPD=methylprednisolone. Column titles are bolded for clarity.


Extended Data Fig. 4 Summary of cellular kinetic parameters for tisagenlecleucel.
AUC0-28d=mean area under the concentration-time curve from day 0 to day 28; AUC0-84d=mean area under the concentration-time curve from day 0 to day 84; Cmax=geometric mean maximum expansion; CR=complete response; PD=progressive disease; PR=partial response; SD=stable disease; Tmax=time to maximal expansion; Tlast=duration CAR-T cells are present in peripheral blood and tissues. Column titles are bolded for clarity.
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