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Chimeric Antigen Receptor T-cells (CAR T-cells) are associated with early (such as cytokine-release 1 
syndrome [CRS] and immune effector cell–associated neurotoxicity syndrome [ICANS]) and late 2 
toxicities. Delayed side effects include prolonged cytopenia and hypogammaglobulinemia. Although 3 
hypogammaglobulinemia has been well anticipated due to the expected on-target toxicity of the 4 
CD19-directed CAR T-cells, prolonged cytopenias have been initially underestimated (1,2). Their 5 
pathophysiology remains poorly understood and their optimal management is yet unkown. 6 
Prolonged and profound thrombocytopenia occurring after CAR T-cells infusion have been frequently 7 
reported in clinical trials and real-world studies (Supplementary Tables S1 and S2). In ZUMA-1, 24% 8 
of patients treated with axicabtagene-ciloleucel (Axi-cel) for a Diffuse Large B-cell Lymphoma (DLBCL) 9 
experienced grade 3 or 4 thrombocytopenia at day 30 after CAR T-cells infusion, and 7% at day 90 10 
(3). In the real-world experience, Logue et al reported the outcome of 70 patients with B-cell 11 
lymphoma receiving Axi-cel in a single center, retrospective study. Grade 3 or 4 thrombocytopenia 12 

was found in 26% of patients at day 30, and 5% at day 90 (4). In a multicentric, retrospective study of 13 
DLBCL patients treated with axi-cel, Rejesky et al. described the biphasic temporal course of CAR T-14 
cells associated cytopenias. Following hematologic recovery post-chemotherapy,  neutrophils and 15 
platelets counts decreased after 3 weeks, reaching a nadir around 6 weeks after CAR T-cells infusion 16 
(2).  Thrombopoietin receptor agonists (TPO-RA) have been approved for the treatment of immune 17 
thrombocytopenic purpura (ITP) and severe aplastic anemia (AA). They have also been used for the 18 
treatment of thrombocytopenia following chemotherapy or allogeneic stem cell transplantation (5).  19 
However, the role of TPO-RA in the management of prolonged thrombocytopenia after CAR T-cell 20 

therapy remains unknown. 21 
 22 
Here, we retrospectively analyzed the outcome of lymphoma patients treated with CD19 CAR T-cells 23 
who developed prolonged and/or profound thrombocytopenia and who received TPO-RA at our 24 
center (University Hospital of Rennes). Patients were included if they had received at least one 25 
platelet transfusion after CAR T-cell infusion for a platelet count below 20. 109/L  and were treated 26 
with TPO-RA. Patients who relapsed after CAR T-cells were censored at the time of salvage therapy. 27 

Platelet recovery was defined as two consecutive platelet counts above 50. 109/L.  The study was 28 
approved by the Ethics Committee of the University Hospital of Rennes (study MR-004) and 29 
performed according to the Declaration of Helsinki. 30 
 31 
Between September 2019 and October 2021, 71 patients were treated with Axi-cel, tisagenlecleucel 32 
(Tisa-cel) or brexucabtagene-autoleucel (Brexa-cel) for DLBCL or Mantle Cell Lymphoma (MCL) and 33 
followed at our center. Grade 3 or 4 thrombocytopenia occurred in 46% of patients at 1 month, 25% 34 
at 2 months and 15% at 3 months after CAR T-cell infusion. The median CAR-HEMATOTOX score was 35 
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2. Overall, 62% of the patients presenting with a grade 3 or 4 thrombocytopenia after one month had 1 
a high CAR-HEMATOTOX score (≥2). Among all 71 patients, 11 (15.5%) were treated with TPO-RA 2 
(patients’ characteristics are presented in Table 1). All patients had been treated with Axi-cel for a 3 
DLBCL except two patients who were treated with Brexu-cel for a MCL (patient 5 and 8). No patient 4 
had been transplanted before CAR T-cell therapy. The median CAR-HEMATOTOX score was 3. Ten 5 
patients were treated with eltrombopag at 75mg per day and one patient received Romiplostim at 6 
10ug/kg per week (patient 8). TPO-RA were started at a median of 27 days after CAR T-cells infusion 7 
and the median duration of treatment with TPO-RA was 97 days. Four patients were treated with an 8 
anticoagulant therapy (patient 2, 4, 10, and 11). As a result, they had a higher transfusion threshold 9 
(platelets below 50.109/L) and a higher platelet transfusion rate. Platelet transfusion independency 10 
was achieved after a median of 17 days following TPO-RA initiation and 46 days from CAR T-cell 11 
infusion. Platelet recovery was achieved after a median of 46 and 76 days following TPO-RA initiation 12 

and CAR T-cell infusion, respectively. At the time of analysis, only one patient (patient 2) has not 13 
achieved transfusion independency, 6 months after CAR T-cell infusion (Figure 1). In our cohort, bone 14 
marrow aspirate was performed in 5 patients : it showed a hypoplastic bone marrow with rare 15 
megakaryocytes in three patients and a normal bone marrow and megakaryocytes density in two 16 
patients One patient relapsed at 3 months after CAR T-cells (patient 10) and was censored at the 17 
initiation of the oral chemotherapy. All the others were on remission after a median follow-up of 274 18 
days. We did not observe any clinically significant adverse event which might have been related to 19 
TPO-RA, notably no thromboembolic event. 20 

 21 
TPO-RA demonstrated efficacy in ITP and AA. Here, we evaluated the efficacy of TPO-RA in patients 22 
treated CAR T-cells. In our cohort, patients treated with TPO-RA achieved a platelet recovery after a 23 
median time of 46 days and transfusion independency was achieved after a median of 17 days 24 
following initiation of TPO-RA. In chronic ITP patients treated with TPO-RA (eltrombopag at 50-75mg 25 
per day), the median platelet count increased above 53. 109/L at day 15  (6,7). In severe AA (8), 26 
patients received eltrombopag at a higher dose of 150mg per day, along with immunosuppressive 27 

therapy. Platelet transfusion independency was achieved after a mean time of 40 daysfollowing 28 
randomization and 26 days following TPO-RA initiation ( TPO-RA was started 14 days after 29 
randomization). Prolonged cytopenias following CAR T-cells therapy usually recover spontaneously 30 
after a few weeks or months. Thus, it is difficult to formally demonstrate that TPO-RA contributed to 31 
reduce the duration of platelets recovery and/or transfusion needs in a retrospective study. 32 
However, the rapid improvement of thrombocytopenia in most patients, despite a high CAR-33 
HEMATOTOX score, suggests some benefit of TPO-RA. Interestingly, TPO-RA were found to improve 34 
trilineage hematopoiesis in refractory patients with aplastic anemia, despite high levels of 35 
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endogenous thrombopoietin (9). Furthermore, a recent study showed that TPO-RA suppressed the 1 
inhibitory signal mediated by IFN-y in hematopoietic stem cells in vitro (10). The impact of TPO-RA on 2 
the three hematopoietic lineages through an anti-inflammatory effect may be of importance to treat 3 
prolonged cytopenias associated with CAR T-cell therapy.  4 
 5 
Overall, our study is the first to report the effect of TPO-RA on prolonged CAR T-cell associated 6 
cytopenias. Our results suggest a possible benefit of TPO-RA in these patients to reduce the duration 7 
of platelet recovery and transfusion needs. However, prospective, randomized studies are warranted 8 
to formally evaluate the benefit of TPO-RA in this situation. 9 
 10 
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Table 1. Patients’ characteristics 17 
 18 

Number of patients 11 

Median age, years (range) 64 (41 ; 75) 

Disease 
DLBCL  

9/11 

MCL  
2/11 

CAR-T cell 
Axi-cel  

9/11 

Brexu-cel  
2/11 

Median CAR-HEMATOTOX score (range) 3 (0;5) 

Type of TPO-RA 
Eltrombopag  

10/11 

Romiplostim 1/11 

Median follow-up from CAR T-cells infusion, days (range) 274 (90;828) 

Median platelets count at 1 month of TPO-RA initiation, x 109/L (range) 28 (13 ; 295) 

Median platelets count at 2 months of TPO-RA initiation, x 109/L (range) 60 (8 ; 226) 

Median platelets count at 3 months of TPO-RA initiation, x 109/L (range) 68 (17  ;162) 
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Median time between CAR-T infusion and start of TPO-RA, days (range) 27 (14 ; 45) 

Median duration of TPO-RA, days (range) 97 (27 ; 180) 

Number of patients free of platelets transfusion after TPO-RA 10/11*  

Median duration between start of TPO-RA and last transfusion, days (range)** 17 (1 ; 65) 

Median duration between start of TPO-RA and platelet recovery, days (range)** 46 (18 ; 100) 

Median duration between CAR T-cells infusion and last transfusion, days (range)** 46 (21 ; 104) 

Median duration between CAR T-cells infusion and platelet recovery, days (range)** 76 (53 ; 130) 

CAR T-cells, Chimeric Antigen Receptor T-cells; TPO-RA, Thrombopoietin receptor agonist; DLBCL, 1 
Diffuse Large B-cell Lymphoma; MCL, Mantle Cell Lymphoma 2 
*Patient 2 since still transfusedat 6 months after CAR T-cell infusion. 3 
** Patient 2 excluded since still transfused at 6 months after CAR T-cell infusion. 4 
Platelet recovery was defined as two consecutive platelet counts above 50.109/L. 5 
 6 

Figure 1 legends 7 
 8 
A. Median platelets counts before and after TPO-RA initiation for the entire cohort 9 
Median platelet counts of the 11 patients are represented from day 42 before TPO-RA initiation (D-10 
42) until day 90 after TPO-RA initiation (D90). B. Individual platelet counts before and after TPO-RA 11 
initiation. Platelet counts of the 11 patients treated with TPO-RA are showed from day 42 before 12 
TPO-RA initiation (D-42) until day 90 after TPO-RA initiation (D90). CAR T-cell infusion is represented 13 
with a black dot. The platelet counts before CAR T-cell infusion are represented with dashed lines 14 
and those after infusion are represented with continuous lines. C. Platelet transfusion rates before 15 
and after TPO-RA initiation. The black bullet point represents CAR T-cells infusion. Each red bar 16 
represents a platelet transfusion. 17 
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