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Introduzione
Il linfoma diffuso a grandi cellule B (DLBCL) rappresenta la forma più comune di linfoma non-Hodgkin, con circa 
60,000 nuovi casi stimati nel 2023 in US ed Europa

Nonostante le recenti innovazioni terapeutiche, la mortalità correlata è di circa il 30-40%

Il mieloma multiplo rappresenta il 2% di tutte le neoplasie ematologiche

Forme refrattarie a terapie di prima linea (Inibitori del proteasoma, farmaci immunomodulanti ed anticorpi 
anti-CD38) rappresentavano fino a non molti anni fa condizioni del tutte prive di efficaci strategie terapeutiche  

Kanas et al. Leuk Lymphoma 2022
Siegel et al. CA Cancer J Clin 2023

Kumar et al. Nat Rev Clin Oncol 2018
Mikkileni et al. J Natl Compr Canc Netw 2023



Introduzione

Le recenti innovazioni nel campo 
dell’immunoterapia, includente tra gli altri anticorpi 
monoclonali bispecifici e chimeric antigen receptor T 
cell therapy (CAR-T), ha rivoluzionato il trattamento 
delle forme recidivanti/remittenti di DLBCL e MM

I rischi infettivi correlati all’utilizzo di queste line 
terapeutiche restano però ad oggi scarsamente 
definiti

Trabolsi et al. Blood Cancer J 2024



Immune-therapy and infections

Patients who receive CAR-T and B-specific antibodies had elevated risk for serious 
infections due to the profound and prolonged immunosuppression:

• severe hypogammaglobulinemia 
• prolonged cytopenias (especially neutropenia)
• T-cell exhaustion
• reduced bone marrow reserves from primary disease and previous therapies
• severe CRS with massive releases of cytokines that can cause a form of immune 

paralysis which further predisposes patients to infections



Raje N, Blood Cancer J 2023 



Adverse events identified in studies including at least 50 patients 

Ludwig H, Lancet Oncol 2023

Range: 27.3-76.4%
Range grade 3: 9-44.8%

BsAbs studies

Range: 9-59%
Range grade 3: 14-29.4%

CAR-T studies
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Systematic review e 
metanalisi

41 studi (26 osservazionali, 
12 trial di fase 2, 3 di fase 3), 
che hanno valutato 
l’incidenza di infezioni in 
pazienti sottoposti a 
trattamento con CAR-T per 
neoplasie ematologiche
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Gudiol et al. Lancet Haematol 2021



Relative frequency of infection types (bacterial, viral and fungal) 
as percentage of all infections after CD19 CAR-T-cell

therapy during different time intervals

Kampoyri E, Transpl Infect Dis 2023



133 patients treated with CD19 CAR-Tcells
The cohort included patients with 

- acute lymphoblastic leukemia (ALL; n° 47),
- chronic lymphocytic leukemia (n° 24)
- non-Hodgkin lymphoma (n° 62). 

Blood. 2018;131(1):121-130)



Incidence of bacterial, viral, and fungal infections in the first 28 days 
afterCAR–T-cell infusion

Blood. 2018;131(1):121-130)

133 patients treated with CD19 CAR-Tcells
The cohort included patients with 

- acute lymphoblastic leukemia (ALL; n° 47),
- chronic lymphocytic leukemia (n° 24)
- non-Hodgkin lymphoma (n° 62). 



Risk factors for infections occurring within 28 days

133 patients treated with CD19 CAR-Tcells
The cohort included patients with 

- acute lymphoblastic leukemia (ALL; n° 47),
- chronic lymphocytic leukemia (n° 24)
- non-Hodgkin lymphoma (n° 62). 



Studio di coorte 
retrospettivo 
monocentrico 

85 pazienti trattati con 
CAR-T per R/R LBCL 

Outcome: incidenza di 
episodi infettivi nei 
primi 30 gg e dopo i 30 
gg dall’infusione



Studio di coorte multicentrico

103 pazienti con linfoma 
mantellare R/R sottoposti a 
trattamento con CAR-T dal 2015 
al 2022



Studio di coorte multicentrico

103 pazienti con linfoma 
mantellare R/R sottoposti a 
trattamento con CAR-T dal 2015 
al 2022

Frequenza di eventi infettivi 
stratificati sulla base del CAR-
HEMATOTOX score includente 
conta neutrofili, PLT, Hb, 
Ferritina e PCR



• Within 100 days after ide-cel infusion, 46 
documented infections occurred in 28/52 
patients (54%).

• 14 infections were severe and occurred
in12/52 patients (23%).

• No patient died of infection in the first 100 
days 

• Earlier infections in the first 30 days after 
ide -cel were typically bacterial (68%), 
and 50% were considered severe.

• Of these earlier bacterial infections, 
unspecified bacterial pneumonia, 
Clostridioides difficile colitis, and skin or 
soft tissue infections were most
common.

• Later infections between days 31and 100 
were 50% bacterial, most commonly
sinusitis, and 42% viral, most commonly
coronavirus disease 2019 (COVID-19, 
SARS CoV2).

Multicenter retrospective study included 52 patients
who received SOCide-cel

Blood Adv (2022) 6 (24): 6109–6119.
https://doi.org/10.1182/bloodadvances.2022008320

https://doi.org/10.1182/bloodadvances.2022008320
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Relative frequency of infection types (bacterial, viral and fungal) 
as percentage of all infections after CD19 CAR-T-cell

therapy during different time intervals

Kampoyri E, Transpl Infect Dis 2023



Studio di coorte prospettico monocentrico
41 pazienti con LBCL trattati con axi-cel tra il 2017 e il 2019
Outcome: incidenza e caratterizzazione degli episodi infettivi nel 
corso del follow-up



Studio di coorte prospettico monocentrico
41 pazienti con LBCL trattati con axi-cel tra il 2017 e il 2019
Outcome: incidenza e caratterizzazione degli episodi infettivi nel 
corso del follow-up





Studio di coorte retrospettivo 
multicentrico

459 pz sottoposti a 
trattamento con CAR-T

30 pazienti con diagnosi di 
infezione da SARS-COV-2 da 
Gennaio 2020 a Febbraio 2021

Outcome: 15 pazienti (50%) 
deceduti nel corso del follow-
up (mediana di FU 71 gg), di 
cui 10 per COVID-19

Blood advances 2022



Studio retrospettivo multicentrico

64 pazienti sottoposti a trattamento con 
CAR-T per BCL (62) o B-ALL (2) con 
diagnosi di COVID-19 fino a Giugno 2022

Outcome: mortalità a 90 giorni in 
relazione allo stato vaccinale e all’utilizzo 
di terapie precoci con monoclonali



Studio retrospettivo monocentrico

280 pazienti sottoposti a CAR-T per  
LNH

Outcome: Incidenza e 
caratterizzazione delle Infezioni 
fungine invasive





Phases of opportunistic infections 
in CD19-targeted CAR–T-cell therapy recipients

Hill JA, Blood 2020
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Trial di fase 1

171 pazienti con LNH sottoposti 
ad 1 o più linee di trattamento e 
senza opzioni di trattamento 
efficaci, trattati con glofitamab

Outcome: efficacia (tempo alla 
progressione o morte) e 
tollerabilità (incidenza di AEs di 
grado 1-5)

Grade >3 Infections: 30 (17.5%)



Trial di fase 2

155 pazienti (Gennaio 2020-Settembre 
2021) con RR DLBCL sottoposti ad 
almeno 2 linee precedenti di 
trattamento, trattati con glofitamab
(con pretrattamento con obinutuzumab
per ridurre il rischio di CRS)

Outcome primario: tasso di risposta 
completa; secondari: tempo alla 
risposta, sopravvivenza libera da 
progressione, tasso di AEs

7/8 (87.5%) AEs fatali dovuti ad episodi 
infettivi: COVID-19 (5 pz), sepsi (2 pz) 



Studio retrospettivo multicentrico

46 pz con RR DLBCL sottoposti ad 
almeno 3 precedenti linee di 
trattamento, trattati con 
glofitamab (Marzo 2021-
Settembre 2022) in uso 
compassionevole

Outcome primario Tasso di 
risposta; secondari: sopravvivenza 
complessiva e sopravvivenza 
libera da progressione, 
tollerabilità



Trial di fase 1/2

157 pazienti con RR DLBCL  
sottoposti ad almeno2 linee di 
trattamento, trattati con 
epcoritamab (Giugno 2020-
Gennaio 2022)

Outcome primario: tasso di 
risposta complessiva; secondari: 
durata della risposta, risposta 
completa, durata della risposta 
completa, sopravvivenza libera 
da progressione, tasso di AEs

3/9 (33.3%) AEs fatali dovuti ad 
episodi infettivi: COVID-19 (2 pz), 
PML (1 pz) 
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Infezioni batteriche
LRTI: 12
UTI: 10
BSI: 9
Altro: 5

Infezioni Fungine invasive
PJP: 3
Candidiasi invasiva: 2

Infezioni virali
COVID-19: 7
Altro: 27

Studio retrospettivo 
multicentrico

110 pazienti con RR-MM 
che hanno ricevuto 
almeno 1 dose di 
teclistamab (Gennaio-
Agosto 2023)

Outcome: sopravvivenza 
complessiva e libera da 
progressione; incidenza di 
episodi infettivi



Sottoanalisi del MajesTEC-1, 
trial di fase 1/2

165 pazienti con RR-MM 
(Marzo 2020-Agosto 2021) 
esposti a 3 precedenti linee 
di trattamento, trattati con 
teclistamab 1.5 mg/kg/wk

Outcomes: incidenza e 
caratterizzazione degli 
episodi infettivi

Infezioni virali



Infezioni fungine

Polmoniti batteriche

Infezioni del tratto gastroenterico



Studio retrospettivo 
multicentrico

229 pazienti (Dicembre 
2020- Febbraio 2023) 
trattati con BsAb per 
RR-MM (teclistamab: 
152, elranatamab: 47; 
talquetamab: 29)

Outcome: incidenza e 
caratteristiche degli 
episodi infettivi che 
hanno richiesto 
ospedalizzazione

Jourdes, CMI 2024 [in press]



Jourdes, CMI 2024 [in press]
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Vaccination program

Spanish position paper, Infection 2021



Cancer 2024

Patients (N = 165) received subcutaneous teclistamab 1.5 mg/kg 
weekly
after a step-up dosing schedule (0.06 mg/kg and 0.3 mg/kg, 
each separated by 2–4 days). 

Patients were enrolled between March 2020 and August 2021, 
and had RRMM (International Myeloma Working Group criteria)

Patients were monitored frequently for infections; prophylaxis 
and management were per institutional guidelines.



Hill JA, Blood 2020

A: Possible vaccination approach in CD19-targeted CAR–T-cell therapy recipients who have no history of prior HCT or who 
completed post-HCT vaccines. 
B: Possible vaccination approach in CD19-targeted CAR–T-cell therapy recipients who have a history of prior HCT and did 
not complete post-HCT vaccines
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Lancet Oncol 2023; 24: e255–69 Spanish position paper, Infection 2021
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Lancet Oncol 2023; 24: e255–69 



Cancer 2024

Patients (N = 165) received subcutaneous teclistamab 1.5 mg/kg 
weekly
after a step-up dosing schedule (0.06 mg/kg and 0.3 mg/kg, 
each separated by 2–4 days). 

Patients were enrolled between March 2020 and August 2021, 
and had RRMM (International Myeloma Working Group criteria)

Patients were monitored frequently for infections; prophylaxis 
and management were per institutional guidelines.



HBV reactivation in HBsAg-positive patients treated with 
CAR-T-cell therapy

AISF/SIMIT guidelines, In preparation



• Since there are a lack of prospective or retrospective studies on 
the risk of HBV reactivation in patients receiving bispecific 
antibodies, the real incidence of HBV reactivation is unclear. 

• However, bispecific antibodies will profoundly suppress B-cell 
activity. These drugs are highly potent and the effect on B-cell 
depletion is expected to be significant.

 
• Therefore, we recommend antiviral prophylaxis against HBV in 

patients with either CHB and past resolved HBV infection.

WJG, 2023



HBV, HCV, HIV

• HBsAg-positive, patients with detectable HBV DNA load and patients: 
entecavir or tenofovir
• Patients  with previous infection (HBsAg negative but anti-HBc-

positive): Entecavir prophylaxis should be maintained for at least 6–12 
months post-CAR T-cell infusion, or as long as the patient is on bsAbs 
• Patients with HCV infection should be considered for DAA therapy
• There are no data for patients with HIV, as these were excluded from 

all trials



• Cytomegalovirus, Epstein-Barr virus reactivation might occur after and during treatment 
exposure, and testing for these pathogens should be considered depending on the patient’s 
individual situation. 

• For the diagnosis of viral infections, PCR testing of the sample in question should be used 
rather than serum antibody testing because many patients are unable to develop an 
antibody response.

• C-reactive protein and procalcitonin concentrations are also elevated in individuals with 
non-infectious causes of inflammation. 

CMV, EBV
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Cancer 2024

Patients (N = 165) received subcutaneous teclistamab 1.5 mg/kg 
weekly
after a step-up dosing schedule (0.06 mg/kg and 0.3 mg/kg, 
each separated by 2–4 days). 

Patients were enrolled between March 2020 and August 2021, 
and had RRMM (International Myeloma Working Group criteria)

Patients were monitored frequently for infections; prophylaxis 
and management were per institutional guidelines.



Dib RW, Open Forum Infect Dis 2023



Lancet Oncol 2023; 24: e255–69 Spanish position paper, Infection 2021



Hill JA, Blood 2020



Lancet Oncol 2023; 24: e255–69 Spanish position paper, Infection 2021

COVID ?: profilassi pre-esposizione



Cancer 2024

Patients (N = 165) received subcutaneous teclistamab 1.5 mg/kg 
weekly
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each separated by 2–4 days). 

Patients were enrolled between March 2020 and August 2021, 
and had RRMM (International Myeloma Working Group criteria)

Patients were monitored frequently for infections; prophylaxis 
and management were per institutional guidelines.
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Cancer 2024

Patients (N = 165) received subcutaneous teclistamab 1.5 mg/kg 
weekly
after a step-up dosing schedule (0.06 mg/kg and 0.3 mg/kg, 
each separated by 2–4 days). 

Patients were enrolled between March 2020 and August 2021, 
and had RRMM (International Myeloma Working Group criteria)

Patients were monitored frequently for infections; prophylaxis 
and management were per institutional guidelines.



Dib RW, Open Forum Infect Dis 2023



Conclusions
Ø CAR-T therapy and bispecific antibody offers remarkable benefits
Ø Close monitoring, preventive measures, and timely management of infections are critical 
components of patient care during and after treatment
Ø Today, very few cornerstones are available:

• screening for viral infections (HSV, HBV, HCV, HIV)
• acyclovir prophylaxis
• Pneumocystis jirovecii prophylaxis

ØA lot of issues are again open
• the time of vaccination
• bacteria prophylaxis
• acyclovir prophylaxis: in all or only in HSV positive subjects? Duration, for at least 2-3 months?
• Duration of PJP prophylaxis, until CD4>200cells/ml?
• fungal prophylaxis in none or in the presence of risk factors? Which?
• COVID management
• the role of immunoglobulin replacement



new challenges for old friends


