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For circulation purposes, specific case descriptions have been
removed due to confidential patient details.
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The more lines of treatment...
The more immunosuppressed...
We are not starting at baseline

Barca. J. Clin. Med. 2023,12, 7376. https://doi.org/10.3390/jcm12237376
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19 therapies (top right) are manufactured ex vivo from each patient’s T cells, requiring 20-40 days. Viral or nanoparticle delivery of CAR genes

(bottom right) in vivo is one of many investigational ways to potentially accelerate targeted cell therapy delivery.
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CA RT Cell proliferation for ongoing
anti-tumoral activity
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Figure 1. Chimeric Antigen Receptor (CAR) T Cells Engrafting, Trafficking to Tumor, and Proliferating Extensively after Infusion.
After infusion, CAR T cells leave the blood and travel to sites of tumor, where they identify and kill tumor cells. This can trigger extensive
proliferation of CAR T cells and the release of tumor antigens, which activates the immune system to recruit non—CAR T cells, thus elic-

iting further antitumor responses in a process known as cross priming.
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Cytokine release
syndrome (CRYS);

Systemic

response

Immune effector cell-
assoclated neurotoxicity
syndrome (ICANS)

Attributed to the induction of powerful immune
effector responses.

Infection vs inflammation?

Treatment diametrically opposed.

In reality, concurrent treatment of both
conditions often required while awaiting workup.
Review anti-infectives when Ix available.

Morris et al. Nat Rev Immunol 22, 85-96 (2022).

inflammatory
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Fig. 1 | Schematic diagram showing a relative timescale for the onset and duration
of CRS and ICANS. Also shown are the kinetics of chimeric antigen receptor (CAR)



Figure 1. Mechanism of action of bispecific antibodies (BsAbs) in lymphoma and associated adverse
effects. BsAbs simultaneously bind to CD3 on T-cells and CD20 on lymphoma cells, facilitating targeted

Mihaila et al. J. Clin. Med. 2025, 14, 5534, —-ngHealth
Defining Tomorrow’s Medicine




Case 1: ID considerations / Questions

* Pre-CART infectious complications
— Do infections preclude them from CART?
— MDRO colonization - risk during treatment

 CART — Managing infections and CRS / ICANS

— Pre-CART treatment history is important

— Attention to detalil, thorough evaluation

— CMV infections post CART in a high risk host
— EXxpect twists and turns

* Long-term complications
— Ongoing evaluation. Vigilance is key
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Evaluation depends on phase of treatment

CART

Infective complications
due to lymphodepleting
chemotherapy

After CART
(longer term)

PIECARD After CART

(short term)

Address and Rx

Infections before O : Al/w hypogamma-
: a/w lympho-depletion / globulinemia, T-cell
@ . CRS /ICANS / MAS dysfunction, prolonged /
. . delayed cytopenias
. . . ®
Being aware of common infections Late onset infections
Baseline evaluation Treatment for CRS/ICANs modify infection risk Viral infections common
Prophylaxis strategies ? Role of biomarkers for evaluation Prevention strategies
How to work up the patient including vaccination

'——J
SingHealth
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/ Screening \
B

aseline serologies
HIV

Hepatitis B
Hepatitis C

R/o respiratory viral infections (Sx)
Strongyloides* (if relevant)

TB” (if relevant)

? Toxoplasma Ig G

? Endemic mycoses

Review prior hx of CMVi

CMV serology / IGRA" (?)

MDRO screening per unit protocol
AIGRA — interferon gamma release assays

Chemo-prophylaxis
recommended

Bacterial prophylaxis — FQ

PPX (some centres may not practice this)

HSV, VZV prophylaxis
HBV prophylaxis if
carrier

PCP prophylaxis
Fungal prophylaxis -
Fluconazole

a N

Mould prophylaxis
In high risk hosts (prolonged
neutropenia, high dose
steroids, significant treatment

for Tocilizumab)

- >
-

CMV prevention and

management.
Surveillance & pre-emptive
Rx in @ risk host (prior
infection, or lack of CMV

immunity)
\ /

Adherence to infection prevention protocols. IVIG replacement may be beneficial in some pts

* Empiric Strongyloides treatment may be offered in at risk patients. * We did not assess for latent TB screening. Vigilant for active TB and Rx accordingly.

Shahid et al. Transplantation and Cellular Therapy 30(2024) 955969

Slide courtesy of Dr. Tan BH, SGH, with modifications  SingHealth




Risk of infection after CART

Table 1
Risk Factors Associated with Infections Risk After CAR T Therapy

Host Related Risk Factors References
Prior lines of pre-CAR T therapy [10,15,19,48]
Prior history of transplantation [11,12]
Befo re Underlying malignancy, B-ALL and MM [10,15,107]
CAR-Hematotox Score =2, lymphopenia [11,70,103,108,109]
“ Prior history of infection within 100 d [10,55,48]
Performance status at baseline [25,55]
After Durin g Baseline Hypogammaglobulinemia* [11,55]
Older age’ [14]
CART Related Risk Factors
High CAR T dose and intensity of lymphodepletion [15,11]
Presence and severity of CRS [11,15,16]
Immune effector cell-associated hematotoxicity’ (ICHAT) [25,105,110]

Corticosteroid use

[10,19,26,55,82,104,111]

Hypogammaglobulinemia post CAR T

[24,25]

IEC-HS®

[18]

* Threshold “low” IgG definition can vary.

" Calculated as adults vs children

* Includes thrombocytopenia, anemia, and neutropenia.

“ Immune effector cell- associated hemophagocytic-lymphohistiocytosis-like syndrome

Shahid et al. Transplantation and Cellular Therapy 30(2024) 955969




Timeline of T cell Immunotherapy Complications

—
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Complication

Days before/after T cell immunotherapy
*Tumor Lysis Syndrome *Cytokine Release Syndrome -> ICANS * Late complications

FIGURE 1. Timeline of typical T-cell immunotherapy complications. Tumor lysis syndrome may start with lymphodepleting chemotherapy
prior to cell infusion. Patients are generally at risk of CRS within the first 2 weeks of therapy, although this may be delayed for TCR-based
therapies. Immune effector cell-associated neurotoxicity syndrome (ICANS) may present during CRS or after CRS has resolved. Late
complications of T-cell immunotherapies may persist for years.

Vadarajan et al. Cancer J 2019;25: 223—23053‘ngHeanh
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FIGURE 1 Infectionrisk and epidemiology during different time intervals after chimeric antigen receptor (CAR)-T-cell therapy. The size of the
bubble represents the relative approximated frequency for each type of infection (bacterial, viral, and fungal). Neutropenia and delayed cytopenias
are now referred to as early and lateimmune effector cell-associated hematotoxicity (ICAHT). CRS, cytokine release syndrome; HCT,
hematopoietic cell transplant; ICANS, immune effector cell-associated neurotoxicity syndrome; IL-6, interleukin é. Source: Created with
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How do we differentiate between CRS and infection?

« CRS and sepsis - considerable overlap; challenging to distinguish between the two.

« Detailed medical history, physical exam and lab Ix recommended.
— Procalcitonin may be useful (esp. serial Procal). CRP is not discriminatory.

« Haematotox score (HT score) has been developed in lymphoma pts receiving CART.

— By assessing these 5 variables (ANC, PIt, Hb, CRP, ferritin) — HT score pre-lymphodepletion variables — enables
risk stratification of hematological toxicity, and it risk stratifies patients for infectious complications.

— Assessment of bone marrow reserve and inflammation prior to CART (High HT score = delayed cytopenia)

Baseline Features 0 Point 1 Point 2 Points
Platelet Count = 175,000/pl 75,000 — 175,000/pl < 75,000/pl
Absolute Neutrophil Count (ANC) > 1200/ul < 1200/pl

Hemoglobin >9.0g/dl < 9.0 g/dl

C-reactive protein (CRP) < 3.0 mg/dl > 3.0 mg/dl

Ferritin < 650 ng/ml 650 — 2000 ng/m > 2000 ng/ml
Low: 0-1 High: = 2

Figure 4. CAR-HEMATOTOX. Determined before lymphodepletion, the score comprises 5 markers of hematotosicity with additional weighting of the baseline platelet
count and ferrtin levels. The score disoriminates between & high {CAR-HEMATOTOX score =2} and low ({CAR-HEMATOTOX score 0-1) risk for hem atotosdicity.

7 [

To accurate distinguish between
inflammation vs infection,

- Cytokine profiling

- T-cell profiling

- Use of biomarkers

May provide answers. To date —
these are research tools

Athalie et al. Infect Dis Clin North Am 2022; 36(4): 735 — 748

Kampouri et al. Transpl Infect Dis 2023; 25(S1): e14157

Rajeski et al. HemaSphere 2023; 7(4): e858

Rodriguez et al. Lancet Oncol 2024;25:e205-16

Lin et al. Lancet Oncol 2024 https://doi.org/10.1016/S1470-2045(24)00094-9



https://doi.org/10.1016/S1470-2045(24)00094-9

Procalcitonin as a tool to distinguish infection from CRS?

CAR-T infusion First fever
Progressive
i i Dysregulated endothelial
mmune response dysfunction
| Infection
Endothelial ! + CRS
disruption V‘
Infectious
trigger
Systemic
inflammation
Baseline risk of infection HT 10 score I _ D!ﬂ?miﬁ RtskAssessment
High risk:
» 2 5 points
Compromised Baseline state CAR-HEMATOTOX + IfPCT > 1.5 pg/L _

hematopoietic of in points

i add 10 points |
reserve inflammation

ANC, PLT count, Hb  Ferritin, CRP

AUCROC 0.92, P < 0.0001, sensitivity 80%, specificity 91%

HemaSphere HemaSphere. 2023;7(4)0858,
Rajeski et al. HemaSphere 2023; 7(4): e858
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Figure 2. High-grade CRS is characterized by high interleukin-6 levels, while severe infections are marked by baseline inflammation high p

calcitonin levels. (A-B) Aggregated median procalcitonin values over time during the first 21 d after CAR-T infusion by CRS grade (A) and presence of seve
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Viral infections after CAR-T Kampouri et al.

Early Infections Late Infections
¢ Underlying
: * Persisting low CD4 T-cell
disease » BCMA target % counts .
e High number

e Hypogammaglobulinemia?
» Relapse/progression of
e Steroids disease

/ T it
¥ > <
== 2 £} b 7R -
3-ce :

' ypogammaglobulinemia, specific Ab deficiency L ol il

of prior lines of
treatment
e Prior HCT

U', CRS, ICANS
T . CMV

Lymphodepletion — T-cell mediated
R immunity

CMV reactivation

HHV-6 reactivation

(val)acyclovir HSV/VZV reactivation

= Respiratory viral infections

entecavir or tenofovir HBVreacivation
if HBsAg+ or HBcAb+ ’* ea

infecfion are
depicted in bullets along with the timeline of different viral infections divided into early (before 30 days) and late (after
30days from infusion). Risk factors for viral infections identified in clinical studies are in red. CRS, cytokine release syndrome; z
HCT, hematopoietic cell transplant; ICANS, immune effector cell-associated neurotoxicity syndrome. Figure created with SingHealth

_BioRender.com. _ Medicine



CART and CMV

CMV risk is significant
— Reactivation rates 7.5% - 56%, csCMVi 3 — 15%, end organ disease - rare
— Pre-infusion CMV viremia not uncommon, ~10% esp in Rx experienced pt

* Risk Factors
— Primary refractory disease, severe CRS, high dose steroid administration

 When do they reactivate?
— Usually within 15t month, median 13 days.
— Late reactivation uncommon

* Prevention / Evaluation / Management
— 7? @baseline, or low threshold to test in a symptomatic pt
— In viremic patients, decision to treat depends on CMV titres / treatment hx

e Associations
— ¢sCMVi within 1 year post CART a/w higher risk of NRM

Sassine et al. Viruses 2025; E. Marquez-Algaba et al. Transplantation and Cellular Therapy 2022; 28: 851.e1 851.e8, Kampouri et al. CID.2024; 78(4): 1022-32 SingHealth




CMV immunity wanes, then recovers by 4 weeks post CART
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CMV evaluation and management

Some patients get by without CMV treatment! | post CARTis dynamic

We need to adopt risk stratified
approach

o -
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Figure 3. CMV viral load evolution in patients presenting with CMV replication >1000 IU/mL who did not receive specific antiviral treatment (n = 18). Shown are
median number and IQR of CMV viral load as measured by PCR at specific time points after CAR T cell infusion in patients who did not receive specific antiviral treat-
ment.

E. Marquez-Algaba et al. Transplantation and Cellular Therapy 2022; 28: 851.e1 851.e8 y
SingHealth
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Late complications a/w CART

R

__ Other

—  URI N
Inpatient — @
| Other e
0 10 20 30 40 50 60 70

Number of infections 2 viral m bacterial = fungal

Figure 1. Late infections. (A) Late infections managed in the outpatient (n = 122) or inpatient (n = 31) setting, including infections requiring intensive care(n = 7; all LRI).
URI indicates upper respiratory infection; LRI, lower respiratory infection; other, other infections (n = 37): bacteremia (n = 1), febrile neutropenia (n = 1), conjunctivitis
(n = 2), oral infections (induding herpes simplex virus [HSV] and Candida) (n = 4), genitourinary tract infections (n = 4), gastrointestinal infections (n = 5), osteomyelitis
(n = 1), and skin infections (including cellulitis, human papillomavirus, HSV, zoster, and tinea) (n =19). (B) Infections with microbiologic evidence (n=37).

A. Cordeiro et al. Biol Blood Marrow Transplant (2020) 26: 26 - 33 SingHealth
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Vaccinations

Table 4
Vaccination Recommendations for CAR T Recipients

Killed/Inactivated Pre-CAR >3m >6m | >6m | >8m >10m | >12 | >18 | Interval

Vaccines™ Between
Vaccinations

Influenza’ Flu Flu Yearly

RSV’ RSV ACIP guidance

SARS-Cov' SARS-CoV-2 | SARS-CoV-2 ACIP guidance
for immuno-
compromised
patients

Pneumococus’ PCV20 | titers | PCV20 | PCV20 1-2 mo

Diphtheria, tetanus, DTap titers | Td Td 1-2 mo

and acellular

pertussis (DTap)

Hepatitis A ¥ HAV titers HAV 6 mo

Hepatitis B *** HAB titers | HBV HBV 2 mo

Shingrix'’ VZV | VZV

RSV vaccination is shared clinical decision making | o
Shahid et al. Transplantation and Cellular Therapy 30(2024) 955969 SingHealth




Case 2: ID Considerations / Observations / Questions

 Infections may run a more protracted course

« A/w T-cell dysfunction / Hypogammaglobulinemia
— Viral infections are going to be common

— Prior to Bispecific antibody therapy, may be useful to vaccinate against common
respiratory viruses, on treatment consider acyclovir ppx

* Recurrent CMV infections not unexpected
— When ongoing treatment with bispecific therapy is required, it becomes tricky.

— Prevention strategies — Close surveillance with pre-emptive treatment. May require
secondary prophylaxis

 In other patients, may need to consider prior lines of treatment, and evaluate
their infectious diseases risk.




Bispecific antibody:

A more accurate framework:

Incorporating timing &
pathophysiology

IRR and CRS period definitions
—

: CRS period 1
I IRR period 1
Start of TCE H6 Next TCE dose
infusion HO
ii 03
Rate of TCE &)
h‘ infusion H‘
Start End

Fig. 2. Diagram proposing definitions of the periods during which infusion related reaction (IRR) and cytokine release syndrome (CRS) are expected after immu-
notherapy with T cell engagers. CRS: Cytokine release syndrome. IRR: Infusion related reaction TCE: T-cell engager.

Géraudet al Eur J Cancer. 2024 Jul:205:114075.
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Key points for the management of reactions and adverse events with T-cell engagers
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igure 1. Infection incidence after BsAb therapy. (A) Cumulative number of any-grade and grade >3 infections per person over 2
me after starting BsAb therapy. (B) Swimmer’s plot of time to any-grade and grade >3 infections. SingHealth
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Figure 2. Classification of infections after BsAb therapy. (A) Infections by type and (B) by organ system.
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Compare and contrast: CART vs Bispecific antibody

Figure 2. Comparison of CAR T-cell and BsAb

CAR T-cells BiSpeCifiC Antibodies characteristics. CAR T cells and BsAbs are associated with

unigue considerations regarding logistics and toxicity. NT,

Excellent efficacy Excellent efficacy

Usually inpatient, followed by period of time Usually outpatient, initially with weekly visits
proximal to administering center for monitoring that ultimately space out depending on product

“One and done” Months (fixed duration) or continuous treatment

Requires lymphodepleting chemotherapy

No lymphodepleting chemotherapy or bridging

follow up needed

Durable responses with years of follow up § Longer follow up needed for response durability

= 4 +/- bridging

| Higher risk of, and less predictable, Less risk of, and more predictable,
CRS and NT -

I Infections and cytopenias are common: Infections and cytopenias are common; Prob dealing with chronic recurrent / refractory
T likely higher rates and more prolonged potentially lower rates but more infections

? a/w more profound hypogammaglobulinemia

Haydu et al. Blood Advances 2024, 8:17




CART or Bispecific antibody for lymphoma: | Y= ey beputingona

different cap when we

What does it mean for the ID physician approach these 2 entities
Fever 24 -94 % FN uncommon < 5%
CRS All: 50 - 90% All grade: 45 - 65 %
> Grade 3 CRS: 10 - 28% (some report 1 —6%) > Grade 3 CRS: 2%
ICANSs All grade: 21-65% All grade: 44 %
> Grade 3 ICANS: 2 - 24% > Grade 3 ICANS: 1%
Hypogamma- Baseline hypogammaglobulinemia: 35% Variable, still evolving field
globulinemia Post CART: ~70% (1/3 receive Ig-RT)
Infections Bacterial infections common first 30 days All grade 39 — 39%
After D30, resp. viral infxns common Grade > 3 infections: 10% - 20%
Viral infections not uncommon Grade 5: 3%
Fungal infections (<6%) Severe infections were due to viruses
T-cell function Expect recovery beyond the year T-cell exhaustion from sustained immune
activation

Discussion pertains to treatment for lymphoma

Shahid et al. Transplantation and Cellular Therapy 30(2024) 955969; Mihaila et all J Clin Med 2025; Trabolsi et al. Blood Cancer Journal 2024; 14:27
D’Alo et al. Cancers 2024, 16, 2243; Reynolds et al. Blood Advances 2024, 8:13; Falchi L, Vardhana SA, Salles GA. Blood. 2023;141(5):467-480
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© blood advances - .

Jul 2025

Comparative Infection Risk in CAR T vs Bispecific Antibodies in B cell Lymphoma:
A Systematic Review and Meta-Analysis

Systematic review for prospective trials assessing commercially approved CAR T vs BsAbs in patients with B-NHL.

N =. 25 studies, 3202 patients

~ CAR T vs BsAbs similar rates of all grade infections per patient (0.44 vs 0.54; p = 0.18)
~ CAR T vs BsAbs had similar rates of grade 3+ infections per patient (0.16 vs 0.22; p = 0.08)
~ CAR T vs BsAbs products had similar rates of infection-related mortality

X BsAbs had 1 rate of infection per patient-month (0.0397 vs 0.0167; p = 0.0012).
X BsAbs had a higher rate of grade 3+ infections per patient-month(0.0165 vs 0.0069; p = 0.0003).

Potential f* burden of infections over time in patients receiving BsAb therapy, particularly for patients on
indefinite therapy.




Screening \

Baseline serologies

HIV

Hepatitis B

Hepatitis C

Strongyloides* (if relevant)
TB* (if relevant)

Review prior hx of CMVi
CMV serology / IGRA" (?)
MDRO screening per unit
protocol

\\ AIGRA — interferon gamma release assays /

BiSpecific Antibody

Chemo-prophylaxis
recommended

HSV, VZV prophylaxis*#

HBV prophylaxis if
carrier*#

PCP prophylaxis # (if
steroid dose high or
previous HSCT)*

a O

Fungal prophylaxis
Uncommon. Individualise
recommendations based on
risk profile

< >

CMV prevention and

management.
?

Low threshold to test
If detectable, followup is

important.
< /

IVIlg if hypogammaglbulinemia, central line care, adherence to infection prevention protocols

* from Longhitano AP et al. Blood Rev 2021;49:100810; “Raje N et al. Blood Cancer J 2023;13:113

Slide courtesy of Dr. Tan BH, SGH, with modifications  SingHealth




Lymphoma and hypogammaglobulinemia

« Hypogammaglobulinemia occurs in pts with lymphoma
In DLCBL, FL, MZL, HG (IgG < 500 mg/dL to IgG < 700 mg/dL) — 14 — 22%

Rituximab 1 the incidence of HG,; risk highest in those on maintenance RXx.

— In one study, 211 patients with B cell lymphoma on Ritxuximab — 15% @baseline had
HG, but an 38 % developed HG after Rituximab Rx. 6% required Ig RT

With CART and bispecific antibody therapy, rates of HG may be higher.

Wonnaparhown et al. Blood Reviews 2025.




CART for lymphoma and hypogammaglobulinemia

Table 2
Rates of HG and infection post CAR T therapy reported in pivotal trials leading to FDA approval*.

CAR-T construct Disease and trial name (phase) Median follow-up Rate of HG Rates of infection (grade 3
or higher)
Lisocabtagene CLL, TRANSCEND CLL 004 (Phase 2) [97] 21 months 18/117 (15 %) 20/117 (17 %)
maraleucel DLBCL, TRANSFORM (Phase 3) [99] 18 months 10/92 (11 %) 14/92 (15 %)
FL, TRANSCEND-FL (Phase 2) [103] 19 months 6/130 (5 %) 7/130 (5 %)
Axicabtagene DLBCL, ZUMA-7 (Phase 3) [100] 25 months 19/170 (11 %) 24/170 (14 %)
ciloleucel FL, ZUMA-5 (Phase 2) [104] 23 months 25/148 (17 %) 26/148 (18 %)
Tisagenlecleucel DLBCL, JULIET (Phase 2) [127] 14 months 20/115 (17 %) 47/115 (41 %)
FL, ELARA (Phase 2) [102] 17 months 9/97 (9 %) 5/97 (5 %)
Brexucabtagene MCL, ZUMA-2 (Phase 2) [101,128] 12 months 13/82 (16 %) 28/82 (34 %)
autoleucel B-ALL, ZUMA-3 (Phase 2) [122,128] 16 months 7/78 (9 %) 27/78 (35 %)

Idecabtagene vicleucel

Multiple myeloma, KarMMa (Phase 2) and KarMMa-3

13 months (KarMMa), 19 months

158/349 (45 %)

47/222 (21 %)

(Phase 3) [129] (KarMMa-3)
Ciltacabtagene Multiple myeloma, CARTITUDE-1 (Phase 2) and 12 months (CARTITUDE-1), 16 months 265/285 (93 %) 69/285 (24 %)
autoleucel CARTITUDE-4 (Phase 3) [130] (CARTITUDE-4)

" As reported in specified clinical trials or FDA package insert.

Wonnaparhown et al. Blood Reviews 2025.
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GRAPHICAL ABSTRACT

Hypogammaglobulinemia, Infection, and Mortality

Prior to CAR-T therapy: After CAR-T therapy:

+ 59.1% of patients with « 91% of patients with
hypogammaglobulinemia = hypogammaglobulinemia
(lgG=600mg/dL) « Mean IgG 362mg/dL;

« Mean IgG 587mg/dL p<0.0001

CD19+CART )4
therapy ~ e
—a ¥ —|
M
Normal B cells B-cell aplasia/
expressing hypogammaglobulinemia
CD19+

¢ g\gﬂg‘\g\

Retrospective evaluation
of patients receiving
CD19+ directed CAR T
therapy:

* n=579 Malignant B- cells Cancer remission

s 77% aggressive expressing CD19+

lymphoma
* Mean age 64 years
* Male 64%
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Association of CD19+-Targeted Chimeric Antigen Receptor (CAR) T-cell Therapy with

CAR: Chimeric Antigen Receptor; IgG: Immunoglobulin G; IVIG: Intravenous immunoglobulin replacement; IRR: Incidence Rate Ratio; HR: Hazard Ratio

Patient specific risk factors

1
« LowIgG (IRR ‘ » Low IgG (400mg/dL<IgG=600mg/dL)
(HR 2.98)
« Infections <100 days post-CAR-T
therapy (HR 1.5)
+ Hospitalizations for infections (HR 1.4)

< 0 ggo
37% of patients v
with serious 211 deaths
infection post-CAR-
T therapy

+ Use of IVIG (HR 0.59)

»
4)-*,. =
r o *

IVIG

Capsule summary: Hypogammaglobulinemia is present in the majority of patients after CD19-targeted chimeric antigen &
receptor T-cell therapy. Increased immunologic monitoring is needed to identify those at high risk for serious infections SingHealth

and death, who may benefit from immunoglobulin replacement.
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CAR

Table 3

Rates of HG and infection with bispecific antibody therapy reported in pivotal trials leading to FDA approval*.

for lymphoma and hypogammaglobulinemia

Bispecific Ab Disease and trial name Median follow- Rate of HG Rate of infection (grade 3 of higher)
(phase) up
Epcoritamab DLBCL, EPCORE NHL-1 25 months NR 40/157 (25.5 %) (2 fatal infections)
(Phase 2) [131]
FL, EPCORE NHL-1 (Phase 17 months NR 24/128 (19 %) COVID-19, 5/128 (4 %) urinary tract infection
2) [132]
(8 fatal infections)
Glofitamab DLBCL, NP30179 (Phase 2) 13 months NR 15/145 (10 %) (5 % fatal infections)
[133]
Mosunetuzumab  FL, GO29781 (Phase 2) 18 months 40 % 13/90 (14 %) (1 % fatal infections)
[134,135]
Teclistamab MM, MajesTEC-1 (Phase 2) 14 months 74.5 % had HG (by report and/or IgG < 500 mg/dL) 44.8 % of the 165 patients had grade 3-4 infections, which included pneumonia (18.2 %), bronchitis (13.3
[112] %), upper respiratory tract infection (10.9 %), and Pneumocystis jirovecii pneumonia (PJP) (3.6 %)
Elranatamab MM, MagnetisMM-3 15 months 75.5 % (IgG < 400 mg/dL) 40 % of these patients had grade 3-4 infections, including 6 cases of PJP and fatal infections in 6.5 %
(Phase 2) [113]
Talquetamab MM, MonumenTAL-1 12 months (405 87 % (IgG < 500 mg/dL) in pts. who received the 405 pug 7 % (1.5 % fatal infections)

(Phase 2) [115]

pg dose)

4 months (800
pg dose)

dose and in 71 % of those who received the 800 pg dose

Wonnaparhown et al. Blood Reviews 2025.
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Patient evaluation:
Infectious diseases point of view

Host [ Disease Prophylaxis /
factors Vaccination Hx
Co-morbidities - Preventable infections ‘; &
Burden of disease E ﬂ Compliance to ppx
Epidemiological risk factors “Breakthrough infections”
Role for IVIG

Treatment Infectious disease
History syndrome
Cumulative treatment history Clarify the diagnosis
Depth of immunosuppression Appropriate workup
“Which arm of the immune Site and severity of infection
system is most affected?” ? Secondary prevention
Prior treatment complications ,
(infectious & non-infectious) g

SingHealth
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Summary:

q « Evaluation and treatment of infection in patients with
= lymphomas on CART / Bispecific antibody —

Attention to detall is key

« Qur strategies:

i
‘l — Risk evaluation, consider prevention strategies (ppx, surveillance
strategies, vaccination) and prompt recognition of infections

Fall back on first principles when we are dealing with
unknowns.
— The answer is in the detall

=
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Thank you.

jasmine.chung.s.m@singhealth.com.sg

SingHealth DukeNUS

ACADEMIC MEDICAL CENTRE PATIENTS. AT THE HE RT OF ALL WE DO.®

D, . . "5 3 - -
y Singapore KK Women’s and [ 2 z’ National Cancer National Dental National Heart National Singapore National % Polyclinics s Bright Vision
./l- General Hospital Children’s Hospital | Sengkang Health ‘/ Centre Singapore \\ Centre Singapore (D Centre Singapore WV Neuroscience Institute @ Eye Centre SingHealth Hospital



	Slide 1: Management of infective complications in lymphoma patients receiving bispecific antibody / CART  
	Slide 2: Disclaimer
	Slide 3
	Slide 4
	Slide 5
	Slide 6: CART
	Slide 7: Cytokine release syndrome (CRS);   Immune effector cell-associated neurotoxicity syndrome (ICANS)
	Slide 8
	Slide 9: Case 1: ID considerations / Questions
	Slide 10
	Slide 11
	Slide 12
	Slide 13: Risk of infection after CART
	Slide 14
	Slide 15: Clinical course of patients receiving CART
	Slide 16
	Slide 17: How do we differentiate between CRS and infection?
	Slide 18
	Slide 19
	Slide 20
	Slide 21: CART and CMV
	Slide 22: CMV immunity wanes, then recovers by 4 weeks post CART
	Slide 23: Some patients get by without CMV treatment!
	Slide 24: Late complications a/w CART
	Slide 25: Vaccinations
	Slide 26: Case 2: ID Considerations / Observations / Questions
	Slide 27: Bispecific antibody: A more accurate framework: Incorporating timing & pathophysiology
	Slide 28
	Slide 29: Types of infections and implications for Rx / Followup
	Slide 30: Compare and contrast: CART vs Bispecific antibody
	Slide 31: CART or Bispecific antibody for lymphoma: What does it mean for the ID physician
	Slide 32
	Slide 33
	Slide 34: Lymphoma and hypogammaglobulinemia 
	Slide 35: CART for lymphoma and hypogammaglobulinemia 
	Slide 36
	Slide 37: CART for lymphoma and hypogammaglobulinemia 
	Slide 38
	Slide 39: Summary: 
	Slide 40: Thank you. 

