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CAR T-cell therapies

Hill et al. Blood 2020
Bellal et al. Crit Care 2024

Endothelial cell activation 



Impact of infectious complications on early and 
late clinical outcomes

DESCAR-T registry
957 patients with LBCL
12 months follow-up

Blood Adv 2023
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Hill et al. Blood 2018

23% 17%

9% 4%

133 patients with R/R B-cell 
malignancies 
- 35% ALL
- 18% CLL
- 47% NHL

80% infections <10 days

3-month follow up



• Overall prevalence varies:
• 18-56% prospective trials

• 20-60% retrospective cohorts

• Factors of variation:

• Patient related factors

• CAR T-cell related factors

• Follow up

Stewart et al. Ther Adv Infectious Dis 2021



Risk of infection and underlying disease: 
ALL>CLL and NHL

Hill et al. Blood 2018



Reynolds et al. Crit Rev Oncol 2023



3 different phases for infectious complications

Hill et al. Blood. 2020; 136: 925–935.



Hill et al. Blood. 2020; 136: 925–935.



Sources of infection:
BSI and pulmonary infections

Czapka et al. Transpl Infect Dis. 2023
Rejeski et al. Am J Haematol 2023RVI: Respiratory viral infection



Hill et al. Blood. 2020; 136: 925–935.



Pathogens distribution in the first year after CAR 
T-cell therapy 

Wudhikarn Blood Cancer J 2020; 10:79.



Viral infections after CAR T-cell therapy:
Mostly respiratory viruses

Reynolds et al. Crit Rev Oncol 2023



CMV reactivation after CAR T-cell therapy

Kampouri et al. CID 2024; 78: 1022-1032.

72 CMV positive CD19, CD20, BCMA recipents

CMV testing before and weekly up to 12 weeks 
post CAR T-cell therapy

Overall incidence of CMV reactivation:
27% (CI 16.8-38.2%)

RISK FACTORS



Marquez-Algaba et al. Transplant Cell Ther 2022

• CMV replication was
relatively frequent in
patients with R/R
aggressive B cell
lymphoma receiving CAR
T cell therapy, but viral
load is usually low, self-
limited, and not
associated with end-
organ damage.

• Median onset: 3 weeks
after CAR T-cell therapy



Low incidence of fungal infections :
1-5%

• Mainly candidemia
• Risk factors

• Prolonged course of steroids

• Duration of neutropenia

• Mold infections are rare

• Aspergillus sp.

• Pneumocystis jiroveci

Hill et al. Blood 2018
Wudhikarn et al. Blood Cancer J 2020

Haidar et al. CID 2020 
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Ahmed et al. Clin Hematol International 2024



Reynolds CMI 2023; 29: 1280-8.



Infectious complications after CAR T-cell terapy:
Risk factors

Gudiol et al. Lancet Haematol 2021; 8:e216-228.

Cumulative immunosuppressive state



CRS and ICANS as risk factors for infection

Hill et al. Blood 2020

Hill et al. Blood 2018



CAR-HEMATOTOX score

Low risk : 0 - 1 High risk ≥ 2 

Rejeski et al. Blood 2021
Rejeski et al. Blood 2023

Rejeski et al. J ImmunoTher Cancer 2022



Prior to lymphodepleting chemotherapy (day-5)
Determine individual risk factors of hematox and infection

Rejeski et al. Blood 2023; 10: 865-877.



Impact of cytopenias during CAR T-cell therapy 

• Baseline cytopenias are common prior to CAR T-cell therapy
• Neutropenia occurs in ∼30-35% of patients

• Severe lymphopenia in 80% of patients

• Low CD4T after 1 year post CAR T-cell infusion

• Baseline hypogammaglobulinemia in up to 40%

• Cytopenias post CAR T-cell can persist months or years
• Grade ¾ in 30% of patients

• Hypogammaglobulinemia in up to 70% of patients, can persist for years

Park CID 2018, Hill Blood 2018, Logue Hematologica 2020.
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IMAGING

Identify source of infection

APPROPRIATE 
MICROBIOLOGICAL SAMPLES

Identify pathogens

BIOMARKERS
PCT InterleukinsCRP

RAPID MOLECULAR 
DIAGNOSTIC TEST

Reduce 
turnaround time

LIKELIHOOD 
OF 

INFECTION

CLINICAL ASSESSMENT
PATIENT HISTORY

X RAY US
CT SCAN

MIC



Can biomarkers help distinguishing infection from 
CRS? 

Wang et al. Exp Hematol Oncol 2024; 12:28.

84% r/r multiple myeloma 
15% r/r leukemia



Luo et al. J ImmunoTher Cancer 2019; 7:271.

• 3-cytokines model
- IL-8
- IFN-𝛾
- IL-1β

• Double Peak of IL-6



Rejeski et al. HemaSphere 2023: 7:e858.
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Hayden et al. Annals Oncol 2022



Hayden et al. Annals Oncol 2022



Reynolds et al. Transpl Infect Dis 2023; 25:e14109. 



Hill et al. Blood Rev 2019; 38:100596.



Research priorities

Optimisation of 
antimicrobial 

prophylaxis (bacterial, 
fungal, viral)

Role of adjunctive 
therapies (IVIG) in 

prevention and 
treatment of infection

Differentiation of 
toxicity syndromes 

(CRS, ICANS) and sepsis

Better patient risk 
stratification for 

infectious complications

Improved 
outcomes in 

CAR-T cell 
therapy 
patients



Take home messages

• Infections are common after CAR T-cell therapy:
• Bacterial infections predominate in the early phase 
• Viral infections, mainly respiratory, occur late fater CAR T-cell infusion
• The incidence of fungal infections remains low

• Infectious risk factors are multifactorial: CAR T-cell complications related treatment, prior 
lines of therapy, underlying disease

• Cytopenias and hypogammaglobulinemia are frequent and can last for months or years

• The CAR-HEMATOTOX score may help identifying patients at high risk of infections

• Preventive strategies are crucial but further studies are warranted to optimize 
antimicrobial prophylaxis and vaccination. 
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