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1. Title 

Polatuzumab vedotin-containing regimens as bridge to CART: analysis from the CART-

SIE study 

2. Supplemental Methods. Patient selection criteria in accordance with Italian drug 

agency “AIFA” (updated to December 2025) 

Eligible patients were: 

- for axicabtagene ciloleucel: relapsed/refractory patients affected by diffuse large B-cell 

lymphoma (DLBCL) and high-grade B-cell lymphoma (HGBCL) after at least one 

treatment line; relapsed/refractory patients affected by DLBCL and primary mediastinal 

B-cell lymphoma (PMBCL) after at least two treatment lines; relapsed/refractory patients 

affected by follicular lymphoma (FL) after at least three treatment lines; 

- for tisagenlecleucel: relapsed/refractory patients affected by DLBCL and FL after at 

least two treatment lines; 

- for lisocabtagene maraleucel: relapsed/refractory patients affected by aggressive large 

B-cell lymphomas, including diffuse large B-cell lymphoma (DLBCL), high-grade B-cell 

lymphoma (HGBCL), primary mediastinal B-cell lymphoma (PMBCL), follicular 

lymphoma grade 3b (FL3b) refractory or relapsed after at least one treatment line; 

- for brexucabtagene autoleucel: relapsed/ refractory patients affected by mantle cell 

lymphoma (MCL) after two or more lines of systemic therapy, including a Bruton's 

tyrosine kinase (BTK) inhibitor. 

2.1. Inclusion criteria 

1. Age ≥18 e ≤ 75 years 

2. Refractory DLBCL; relapsed DLBCL; PMBCL. 

3. Ann Arbor (Lugano modified) Stage I, IE, II, IIE, II bulky, III, IV 

4. International Prognostic Index 0, 1, 2, 3, 4, 5.  

5. Eastern Cooperative Oncology Group Performance status: 0; 1. 



6. Life expectation > 12 weeks 

7. Number of prior treatments (including rituximab and anthracyclines): 1, 2, 3, >4. 

8. Relapse after autologous stem cell transplantation: yes, no. 

9. Patient eligible to autologous stem cell transplantation: no. 

10. Previous allogenic stem cell transplantation: no; if yes, no acute or chronic graft 

versus host disease syndrome, no immunosuppressive therapies during the last six 

months, interval from transplant of at least 6 months.  

11. Previous anti-CD19 therapy (including out of specification chimeric antigen receptor 

(CAR) T-cell therapies or other therapies): no; if yes, confirmed CD19 expression.  

12. HIV negativity and absence of active hepatitis B virus (HBV) or hepatitis C virus 

(HCV) infection. 

13. No active Central Nervous System (CNS) disease. 

14. Absence of signs of intracranial hypertension. 

15. Absence of seizures in the last three months. 

16. Absence of autoimmune disease requiring immunosuppressive therapies. 

17. Clearance of creatinine > 60 ml/min. 

18. Levels of serum transaminases < 2.5 the upper normal limit, and bilirubine <1.5 the 

upper normal level (< 3 in Gilbert syndrome) 

19. Ejection fraction > 50% and no myocardial stroke or relevant abnormalities at 

electrocardiogram. 

20. Adequate lung function (dyspnea < 1, oxygen saturation > 92%, absence of 

pericardial effusion). 

21. Adequate bone marrow reserve: neutrophils > 1000/mm3, lymphocytes > 100/mm3, 

platelets > 75/mm3, hemoglobin > 8 g/dl.  

22. Absence of deep vein thrombosis or pulmonary embolism in the last six months. 



23. Signed informed consent. 

 

2.2. Exclusion criteria 

1. Age <18 e > 75 years 

2. Primary central nervous system B-cell lymphoma; Richter syndrome; hystology other 

than: DLBCL; PMBCL. 

3. Eastern Cooperative Oncology Group Performance status: 2; 3; 4. 

4. Life expectation < 12 weeks 

5. Patient eligible to autologous stem cell transplantation: yes. 

6. Previous allogenic stem cell transplantation: if yes, with acute or chronic graft versus 

host disease syndrome, or immunosuppressive therapies during the last six months, or 

interval from transplant less than 6 months 

7. Previous anti-CD19 chimeric antigen receptor (CAR) T-cell therapies and/or previous 

anti-CD19 therapy without CD19 expression.  

8. Active Central Nervous System (CNS) disease. 

9. Signs of intracranial hypertension. 

10. Seizures in the last 3 months. 

11. Autoimmune disease requiring immunosuppressive therapies in the last two years. 

12. Clearance of creatinine < 60 ml/min. 

13. Levels of serum transaminases > 2.5 the upper normal limit, and bilirubine > 1.5 the 

upper normal level (> 3 in Gilbert syndrome) 

14. Ejection fraction < 50% and no myocardial stroke or relevant abnormalities at 

electrocardiogram. 

15. Insufficient lung function (dyspnea > 1, oxygen saturation < 92%, presence of 

pericardial effusion). 



16. Not adequate bone marrow reserve: neutrophils < 1000/mm3, lymphocytes < 

100/mm3, platelets < 75/mm3, hemoglobin < 8 g/dl.  

17. Deep vein thrombosis or pulmonary embolism in the last six months. 

  



3. Supplemental Table 1. Cause of death in patients deceased before first 
response assessment.  

Cause of death Number of events, n=9 (4.5%) 
NRM 
    Infection 
    Cardiac arrest 
    Unknown 

5 (2.5) 
2 
2 
1 

Progression of disease 1 (0.5) 
CRS 2 (1.0) 
ICANS 1 (0.5) 

NRM, non-relapse mortality; CRS, cytokine-release syndrome; ICANS, immune effector cell-associated neurotoxicity 
syndrome.  

 

4. Supplemental Table 2. Uni- and multivariable logistic regression for 
neurotoxicity. 

Variable Univariable 
HR        CI95% p-value Multivariable 

HR           CI95% 
p-value 

Sex 1.11 0.58-2.15 0.738    
Age, continuous 1.02 0.99-1.05 0.174    
Prior lines, ≥2 0.92 0.41-2.06 0.830    
Bridging therapy, PV-BR vs PV-R 2.65 1.28-5.47 0.009 2.50 1.17-5.39 0.018 
Stage, III-IV 1.19 0.49-2.96 0.708    
ECOG, ≥2 1.18 0.22-6.21 0.857    
CART product, tisa-cel vs axi-cel 0.45 0.19-1.08 0.075 0.40 0.16-1.01 0.052 
SD/PD after bridging therapy 1.01 0.53-1.92 0.986    
pre-LD LDH, >ULN 2.26 1.16-4.37 0.016 2.21 1.10-4.42 0.026 
CRS grade≥3 4.82 1.11-20.96 0.036 4.28 0.88-20.86 0.072 

HR, hazards ratio; CI95%, 95% confidence interval; PV, polatuzumab vedotin; BR, bendamustine rituximab; R, 
rituximab; ECOG, Eastern Cooperative Oncology Group; CART, chimeric antigen receptor T-cell; BT, bridging 
therapy; SD, stable disease; PD, progressive disease; LDH, lactate dehydrogenase; ULN, upper limit normal; LD, 
lymphodepletion. 

 

  



5. Supplemental Table 3. Baseline patient characteristics of axi-cel cohort, divided 
by bridging therapy received. 

Variables, n (%) Total, n=152 
(100%) 

PV-BR, n=89 
(58.6%) 

PV-R, n=63 
(41.4%) p-value 

Female 62 (40.8) 32 (36.0) 30 (47.6) 0.149 
Age at CART infusion, ≥ 65 years 46 (30.3) 25 (28.1) 21 (33.3) 0.488 
Diagnosis 
DLBCL, NOS 
HGBL 
FL, transformed 
MZL, transformed 
PMBCL 

 
104 (68.4) 
23 (15.1) 
18 (11.8) 
6 (3.9) 
1 (0.7) 

 
62 (69.7) 
15 (16.9) 
9 (10.1) 
2 (2.2) 
1 (1.1) 

 
42 (66.7) 
8 (12.7) 
9 (14.3) 
4 (6.3) 
0 (0.0) 

0.510 

Disease status at CART eligibilitya 
Primary refractory (<6 months) 
Relapsed (>6 months) 

 
33 (22.0) 
117 (78.0) 

 
22 (25.0) 
66 (75.0) 

 
11 (17.7) 
51 (82.3) 

0.291 

Ann Arbor stageb , III-IV 127 (84.1) 75 (85.2) 52 (82.5) 0.656 
Prior lines of therapy ≥2 116 (76.3) 69 (77.5) 47 (74.6) 0.676 
Previous ASCT 24 (15.8) 15 (16.9) 9 (14.3) 0.669 
Bulky disease at BT (>10 cm) 47 (33.8) 24 (31.2) 23 (37.1) 0.477 
Extra-nodal disease 82 (56.6) 51 (60.0) 31 (51.7) 0.319 
ECOG pre-CART ≥2 2 (1.3) 2 (2.2) 0 (0.0) 0.511 
pre-leukapheresis LDHc >1 ULN 89 (64.5) 56 (67.5) 33 (60.0) 0.468 
pre-LD LDHd >1 ULN 61 (41.2) 37 (42.5) 24 (39.3) 0.698 
Radiotherapy before CART 13 (8.6) 11 (12.4) 2 (3.2) 0.074 
n° of BT cycles, median (range) 1 (1-5) 1 (1-4) 2 (1-5) 0.067 

PV, polatuzumab vedotin; BR, bendamustine rituximab; R, rituximab; CART, chimeric antigen receptor T-cell; DLBCL, 
diffuse large B-cell lymphoma; NOS, not otherwise specified; HGBL, high grade B-cell lymphoma; FL, follicular 
lymphoma; MZL, marginal zone lymphoma; PMBCL, primary mediastinal B-cell lymphoma; ASCT, autologous stem 
cell transplantation; BT, bridging therapy; ECOG, Eastern Cooperative Oncology Group; LDH, lactate 
dehydrogenase; ULN, upper limit normal; LD, lymphodepletion; axi-cel, axicabtagene ciloleucel; tisa-cel, 
tisagenlecleucel, liso-cel lisocabtagene maraleucel; IQR, interquartile range.  

amissing 2 patients 
bmissing 1 patient 
cmissing 14 patients 
dmissing 4 patients 

  



6. Supplemental Figure 1. Patient flow diagram at the time of data cut-off for 
CART infusion (January 2025). 

 

 

 



7. Supplemental Figure 2. LDH changes after bridging therapy among all 
evaluable patients (N=181).  
Sankey diagram depicting pre-leukapheresis and pre-lymphodepletion (post-
bridging therapy) LDH (high vs normal for each), panel A. Responses after BT 
and CART based on LDH category (χ2/Fisher exact test used for response 
comparisons), panel B. 
 

LDH, lactate dehydrogenase; pre-LD, pre-lymphodepletion; BT, bridging therapy; CR, complete response; ORR, 
overall response rate; CART, chimeric antigen receptor T-cell; BT, bridging therapy.  

  



8. Supplemental Figure 3. Overall response rate and hematological toxicity rates 
after bridging therapy, axi-cel cohort.  
Overall response rate after bridging therapy (panel A), calculated in axi-cel 
recipients; all grade toxicities (panel B) and all grade hematological toxicities 
(panel C) after bridging therapy, calculated in axi-cel recipients; grade ≥3 
hematological toxicity rate after bridging therapy (panel D), calculated in axi-cel 
recipients. Hematological toxicities were defined as anemia, thrombocytopenia 
and neutropenia occurring after bridging therapy and prior to lymphodepletion, 
graded according to the Common Terminology Criteria for Adverse Events, version 
5.0. PV-R, polatuzumab vedotin-rituximab; PV-BR, polatuzumab vedotin- 
bendamustine and rituximab. 

  



 

9. Supplemental Figure 4. CRS and ICANS after CART, axi-cel cohort.  
All grade cytokine-release syndrome rate (panel A) and grade ≥3 cytokine-
release syndrome rate (panel B) after CART, calculated in axi-cel recipients. All 
grade immune effector cell-associated neurotoxicity syndrome rate (panel C) and 
grade ≥3 immune effector cell-associated neurotoxicity syndrome rate (panel D) 
after CART, calculated in axi-cel recipients. PV-R, polatuzumab vedotin-
rituximab; PV-BR, polatuzumab vedotin- bendamustine and rituximab; CRS, 
cytokine-release syndrome; ICANS, immune effector cell-associated 
neurotoxicity syndrome. 

 


