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In this issue of Haematologica, Ortiz-Maldonado et al. reported intriguing results from 

a phase I/II trial (NCT01865617) evaluating a double infusion strategy using the 

academic anti-CD19 CAR T-cell product JCAR014.(1) Although conducted in a 

relatively small cohort, this "dose-dense" approach yielded encouraging clinical 

outcomes, particularly regarding durability of response. Indeed, the duration of 

response appears superior to that observed in a comparable cohort of patients 

treated with a single CAR T-cell infusion, raising important questions regarding the 

role of repeated CAR T-cell exposure in improving long-term disease control. 

The concept of dose-dense therapy is not new in the treatment of large B-cell 

lymphomas. Historically, it emerged from attempts to improve outcomes by 

increasing chemotherapy intensity or shortening treatment intervals. This strategy 

has been explored in the frontline setting with regimens such as R-CHOP-14 and 

dose-adjusted R-EPOCH, as well as in the second line setting through high-dose 

chemotherapy followed by autologous stem cell transplantation.(2–4) Overall, these 

approaches have produced heterogeneous results. In frontline therapy, increased 

treatment intensity has generally translated into greater toxicity with limited or no 

overall survival benefit. More recently, improvements in efficacy have instead 

resulted from incorporating novel agents such as polatuzumab vedotin or the 

combination of tafasitamab and lenalidomide rather than from increasing 

chemotherapy dose intensity alone.(5,6) In contrast, in the relapsed/refractory 

setting, high-dose chemotherapy followed by autologous transplantation has 

demonstrated superior disease control and overall survival in selected patients, 

albeit at the expense of substantial toxicity. Unlike conventional chemotherapy, the 

efficacy of CAR T-cell therapy depends not only on the administered cell dose but 

also on complex biological factors including CAR T-cell expansion and persistence, 

tumor burden, antigen density, immune fitness, and characteristics of the CAR 

construct itself.(7,8) Consequently, whether increasing CAR T-cell exposure through 

repeated infusions can enhance efficacy is an important and still unanswered 

biological and clinical question. 

In the present study, patients receiving the dose-dense strategy had a trend toward 

longer duration of response (8-year duration of response: 63% versus 27%, p=0.16). 

However, this encouraging finding should be interpreted in the context of the other 

efficacy endpoints, which did not significantly differ between groups. Eight-year 



progression-free survival was 29% versus 16% (P=0.54), while 8-year overall 

survival was 63% versus 35% (P=0.19). Although these numerical differences seem 

to favor the double-infusion cohort, the small sample size precludes definitive 

conclusions regarding survival benefit. 

Beyond efficacy, several observations provide novel insights into CAR T-cell biology. 

No patient receiving the dose-dense strategy developed grade ≥3 cytokine release 

syndrome (CRS) or immune effector cell-associated neurotoxicity syndrome 

(ICANS), while the incidence of immune effector cell-associated hematotoxicity 

(ICAHT) was comparable between treatment groups. One possible explanation for 

this favorable safety profile could have been insufficient expansion of the second 

CAR T-cell infusion. However, the authors convincingly demonstrate that this was 

not the case. A distinct second expansion peak was observed following reinfusion, 

and remarkably, 41% of patients reached their maximum CAR T-cell expansion after 

the second infusion. 

These findings are particularly noteworthy for two reasons. First, they suggest that 

clinically meaningful CAR T-cell expansion can occur even in the absence of repeat 

lymphodepleting chemotherapy. Second, they challenge the widely accepted 

association between CAR T-cell expansion and treatment-related toxicity established 

from studies evaluating a single infusion.(9) This dissociation between expansion 

and toxicity may indicate that the immunological context following an initial CAR T-

cell infusion differs substantially from that of first exposure, although the mechanisms 

underlying this observation remain to be elucidated. 

Another important finding concerns mechanisms of relapse. Patients treated with the 

dose-dense strategy exhibited a higher frequency of CD19 antigen loss at relapse 

(44% versus 11%). Furthermore, patients experiencing CD19-negative relapse had 

particularly poor outcomes, with a median overall survival of only 2 months 

compared with 5 months among patients retaining CD19 expression. This suggests 

that greater selective pressure exerted by repeated CAR T-cell exposure may 

increase the likelihood of antigen escape. Thus, while a dose-dense strategy may 

prolong remission in a subset of patients, it could also alter the biological 

characteristics of subsequent relapse, potentially limiting the efficacy of further 

CD19-directed therapies. 



The key unanswered question therefore remains whether increasing cumulative CAR 

T-cell exposure ultimately translates into meaningful improvements in long-term 

survival. Ongoing prospective studies, including NCT05460533 evaluating 

tisagenlecleucel in acute lymphoblastic leukemia and NCT05794958 evaluating 

axicabtagene ciloleucel in B-cell non-Hodgkin lymphoma, are specifically designed 

to address this hypothesis in larger patient populations. Equally important is the 

question of reinfusion timing. In the present study, reinfusion was performed on day 

+14, a pragmatic choice based on anticipated recovery from lymphodepleting 

chemotherapy and resolution of early CRS and ICANS. However, the optimal timing 

of CAR T-cell reinfusion remains unknown. Existing evidence suggests that 

reinfusion at the time of relapse does not confer substantial clinical benefit.(10) The 

biological landscape between the initial infusion and eventual disease progression is 

dynamic and influenced by multiple variables, including immune reconstitution, CAR 

T-cell persistence, disease burden, minimal residual disease, and treatment-related 

complications. At present, no biomarker or combination of biomarkers reliably 

identifies patients most likely to benefit from reinfusion or determines the optimal 

timing for this intervention. 

Finally, despite providing important proof-of-concept data and valuable biological 

insights, this study has several limitations that warrant careful consideration. The 

absence of matched patient populations limits the robustness of comparisons and 

increases the possibility of confounding. For example, dose-dense population had no 

bulky diseases, a factor associated to poorer outcomes in this setting. Also, the field 

of sequential CAR T-cell infusion is expanding and it should be tested if reinfusion of 

a same product is effective and superior to other reinfusion strategies such as 

sequential CD19 and CD20 CAR T-cell products.(11) Another point that goes beyond 

the scientific perspective of this strategy is the logistical and economic issues that 

could arise from a double infusion rather than a single one. Consequently, these 

findings should be regarded as hypothesis generating rather than practice-changing, 

as appropriately acknowledged by the authors. 
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Figure 1. Single versus double anti-CD19 CAR T-cell infusion 






