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Current indications to allo-HSCT: underlying disease
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2678 patients across 33 studies were included in
the primary outcome. Forty-percent of patients
experienced an infection of any grade. Twenty-
five percent of infection events were severe.

All-grade infections, bacterial and viral infections were highest
in myeloma patients at 57%, 37% and 28%, respectively.



Late infections were
as common as early
infections (IRR = 0.86,
95% CI: 0.38 – 1.98).

35%       18%

21%       34%



Infections are more prevalent in the first
month after CART19, the incidence
declines over time, and it is a rare severe
infection beyond the initial month from
CART19. Early infections are more severe
and mostly bacterial, in contrast with
infections after 3 months, which are
milder and mostly viral respiratory tract
infections.

Before day 30, 2 infections/100 patient-day.
After day 30, <0.5 infection/100 patient-day,
(2 per patient-year) in most of cases managed
as outpatients



Patients meeting the inclusion criteria were enrolled into the study at 3 months after infusion,
and their baseline information was then collected. This time point was selected based on the
expected period for a complete resolution of the most common acute toxic effects ( CRS and
ICANS).

Seven patients (4.1%) experienced NRM during study follow-up, all from infections: 3 patients from COVID-19
pneumonia, 1 patient with Escherichia coli and Achromobacter sepsis, 1 with P aeruginosa sepsis, 1 with P
aeruginosa and E coli pneumonia, and 1 with Streptococcus pneumoniae pneumonia.
The cumulative incidence of NRM was 4.4% at 12 months and 6.3% at 24 months



We report infectious complications for 100 days (D100) following tisa-cel
therapy in 471 pediatric and young adults (median age 13.8 years) with R/R
B-ALL reported from September 2017 to June 2022.







A total of 3350 patients with R/R LBCL received CD19 CAR T cell therapy, with 2804
patients (83.7%) receiving axi-cel and 546 patients (16.3%) receiving tisa-cel across
121 centers during the study period





• 32% of the patients had grade
≥3 neutropenia

• None of the patients had
prolonged grade ≥3
neutropenia

• Ten patients (10%) had grade
≥3 febrile neutropenia

• Any-grade infections occurred
in 18.6% of patients 8 weeks
post infusion; 5.2% had grade
≥3 events.

• No infection related death

• Grade ≥3 infections were
reported in seven patients
(5%, all 3L+) within the 90-d
treatment-emergent period.

• Grade ≥3 late infections (that
is, >90-d TEAE period)
occurred in three patients (1
3L, 2 4L)

• Two patients died due to
COVID-19

• Grade 3 or worse infections
occurred in 26 (18%)
patients, including
pneumonia in ten (7%)
patients, opportunistic
infections in four (3%), and
upper respiratory tract
infection in one.

• One (1%) patient with
follicular lymphoma died of
infection



The incidence of all infections during the trial period was similar with cilta-cel and standard care (62.0%
vs. 71.2%), which suggested that infection risk is generally treatable in patients receiving cilta-cel.
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Infection density in the first year after
CD30 CAR T-cell infusion was 0.131 per
100 patient-days-at-risk, with only 1
severe infection (1-year cumulative
incidence of 32%). Infections were
primarily viral (30%) and most common
early after infusion.
Far fewer infections were bacterial in
CD30 CAR-T recipients (4.9%), in contrast
to the CD19 cohort in which bacterial
infections predominated and were more
severe. Microbiologically confirmed
infections, primarily with respiratory
viruses, were most common in the first
28 days after CD30 CAR-T infusion and
most were mild.





Forest plot of incidence of
severe neutropenia (≥grade
3) among the 3 CART products
(axi-cel, liso-cel, and tisa-cel).

Forest plot of incidence of
all-grade infection among
the 3 CART products (axi-cel,
liso-cel, and tisa-cel).

Forest plot of incidence of
severe infections (≥grade 3)
among the 3 CART products
(axi-cel, liso-cel, and tisa-cel).

Forest plot of incidence of
febrile neutropenia among
the 3 CART products (axi-cel,
liso-cel, and tisa-cel).
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• The median time to onset was 29.5
days.

• The median progression-free
survival of patients with IFI was 3.2
months compared to 5.8 months in
the non-infected population.

• The median overall survival of
patients with IFI was 6 months
compared to 25.4 months
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Of 230 patients identified, 22 (10%) had CS-CMVi. 

OS

RFS



• CMV reactivations happen early, at a median of 14–21 days, in up to half of the patients. 
• Most early CMV reactivations occur in the context of a dip in CMV-CMI and disproportionately 

affect patients with CRS/ICANS, particularly those receiving glucocorticoids, and possibly 
recipients of BCMA CAR-T compared to CD19 CAR-T. 

• Risk factors for any CMV reactivation include two or more immunosuppressants, dexamethasone  
or the use of axi-cel

• CS-CMVi is uncommon, with prevalence ranging  between 3% and 15% 
• In summary, CMV reactivations are common after CAR-T, but CS-CMVi and CMV endorgan

disease remain rare
• While CMV reactivations have been associated with a higher risk of mortality, including non-

relapse mortality, in CAR-T recipients, a direct causal relationship is still not established, 
particularly given the low rates of CMV end organ disease.

• At this time, CMV monitoring could be considered in the first 2 to 6 weeks after CAR-T in these 
higher risk patients



What is the Burden and Management of CMV 
Infection in CAR T-Cell Therapy Recipients?

• CMV surveillance in high-risk CAR T-cell recipients for 2 to 6 weeks after cellular infusion is
recommended (B-II).

• Although a viral load threshold for the initiation of treatment has not yet been determined, prior
studies have reported initiating treatment at viral loads from at least 500 IU/mL or 10,000 IU/mL.

• The viral load threshold needed to initiate CMV infection treatment may be affected by the type of
CAR T-cell therapy, complications after CAR T-cell therapy (eg, ICANS,CRS), the disease state before CAR
T cell therapy, and clinical concern for CMV end organ disease.

• No primary prophylaxis treatment is currently recommended to prevent CMV infection in CAR T cell
therapy recipients (D-III).
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How I prevent infections in patients receiving CD19-targeted chimeric 
antigen receptor T cells for B-cell malignancies

Joshua A. Hill,Susan K. Seo, How I prevent 
infections in patients receiving CD19-targeted 
chimeric antigen receptor T cells for B-cell 
malignancies, Blood, 2020, Figure 2.
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The score implicates bone marrow reserve and inflammation prior to 
CAR T-cell therapy as key features associated with delayed cytopenia 
and will be useful for risk-adapted management of hematotoxicity.



The CAR-HEMATOTOX score was associated with severe
infectious complications which represented the most
common cause of non-relapse mortality.



Compared to their HT low counterparts, HThigh patients displayed prolonged severe
neutropenia (median 9 vs. 3 days, p<0.001), an increased severe infection rate (40%
vs. 5%, p<0.001), and more severe ICANS (grade≥3: 16% vs. 0%, p<0.001).
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Cellular responses were variable with T-cell
responses observed in 33% to 86% of
patients with hematologic malignancies,
and 42% to 72% of HSCT/ CAR-T recipients.
Greater frequency of SARS-CoV-2-specific
polyfunctional (interferon-γ, interleukin 2
producing) CD8+ T cells correlated with
survival postinfection, highlighting their
potential importance following
vaccination. Furthermore, T-cell responses
could be crucial for protection against new
viral variants



Before vaccination After vaccination

PCV13 vaccination at day+90 or
day+180 after CAR-T did not
increase humoral protection
against pneumococcus. Only at
day+540 was there evidence of
humoral protection against
pneumococcus in a modest
proportion of patients.








