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1.2.3 CAR-T Cell Therapy Efficacy in
Different Diseases
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Figure 1. CAR-T Cell Therapy Care Team*
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CAR-T, chimeric antigen receptor T; CRS, cytokine release syndrome; ICANS, immune effector cell-associated neurotoxicity syndrome.
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Figure 2. Treatment Timepoints, Considerations, and Goals for the Washout Period,
Bridging Therapy, and Lymphodepleting Chemotherapy

( Disease Lymphocyte CAR-T Cell \
Timepoint for Diagnosis Collection Infusion
Treatment ¥ ¥ -

- S Lymphodepleting
Washout Period Bridging Therapy Chemotherapy (LDC)
Before undergoing CAR-T cells require a “Mini-chemotherapy”
lymphocyte collection, certain amount of time to before CAR-T cell therapy
patients should avoid using produce, and production reduces the generation of
treatments that may impact times vary for the different immune responses against
Treatment T-cell quantity and function. CAR-T cell products. CAR-T cells in the body by
Considerations Some drugs have a Treatments administered to reducing lymphocyte
long-term impact on T-cell control (not eradicate) counts in the patient’s
health, so the patient’s disease while waiting for body
treatment plan should be CAR-T cell production are
carefully formulated known as bridging therapy
Treat t Goal Maintain T-cell health Reduce tumor burden Promote CAR-T cell
reatment Goals where possible expansion

N /

CAR-T, chimeric antigen receptor T.
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Figure 3. Recommended Washout Periods for Different Drugs™®

-

>6 months

= Alemtuzumab and ATG

= Bendamustine
= Fludarabine

:

~

= Allogeneic stem
cell transplantation

°
= Clofarabine
= T-cell lytic agents

[ 4 weeks O

= Lymphocyte infusion
= Pegylated asparaginase

= Intrathecal methotrexate

= Systemic steroid therapy
(especially dexamethasone)

= Lenalidomide

= Short-acting growth factors

)
-®

r

E

(e.g., lenograstim ~ filgrastim) =~

= Nilotinib

Rituximab

Half-life of 22-32 days.
The washout period may be
waived for patients who cannot
wait for five half-lives

-

Leukapheresis

Inotuzumab

Half-life of 12.3 days.
Patients who are unable to wait for

five half-lives may discontinue the
drug for two weeks

= High-dose chemotherapy (e.g., R-ESHAP,
ICE, high dose Ara-C)

= General systemic chemotherapy

= GvHD therapy (e.g., calcineurin inhibitors)

= Long-acting growth factors (e.g.,
pedfilgrastim)

= Tyrosine kinase inhibitor (e.g., imatinib,
dasatinib, ponatinib)

= Blinatumomab

= Short-acting anti-proliferative
medication
(e.g., hydroxyurea)

Bispecific antibodies

May have effects, but the duration for
which the drug should be discontinued
remains uncertain. A washout period

of 1-2 weeks and sufficient ALC and/or
CD3+ counts in PB are recommende

Adapted from: Figure 2, Qayed M, et al. Cytotherapy 2022;24:869-878.

ALC, absolute lymphocyte count; Ara-C, cytarabine; ATG, anti-thymocyte globulin; GvHD, graft-versus-host disease; ICE, ifosfamide + carboplatin + etoposide;

PB, peripheral blood; R-ESHAP, rituximab + etoposide + methylprednisolone + cytarabine + cisplatin.
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CBC, complete blood count; DC, differential count; TNC, total nucleated cell.
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Table 7. ASTCT CRS Classification™
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CRS-related organ toxicities may be graded according to CTCAE v5.0, but they do not affect CRS grading
* Fever is defined as a body temperature >=38°C in the absence of other causes (e.g., infection). For CRS patients who have already received antipyretic or antill
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" Hypoxia requiring one type of vasopressor and low-flow oxygen is classified as Grade 3
" Low-flow oxygen is defined as an oxygen delivery rate <6 L/minute, which also includes blow by oxygen delivery (sometimes used for pediatric patients); high-

flow oxygen is defined as an oxygen delivery rate >6 L/minute
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Figure 4. Grading and Management of CRS?

4 )

Grade 1 Grade 2 Grade 3 Grade 4
Body temperature >38°C Body temperature >38°C Body temperature >38°C Body temperature >38°C
and and and and
No hypotension hypotension not requiring hypotension requiring hypotension requiring multiple
and vasopressors vasopressors vasopressors
No hypoxia and/or and/or (not including vasopressin)
hypoxia requiring hypoxia requiring and/or

<6 L/min low-flow or blow by >6 L/min high-flow oxygen, mask, hypoxia requiring

oxygen therapy non-rebreathing mask, or Venturi positive-pressure therapy
mask oxygen therapy (such as continuous positive
airway pressure [CPAP], bilevel
positive airway pressure [BiPAP],
intubation and mechanical
ventilation)
| | |
ICU Notification |
||

| After blood culture and other infection studies, start prophylactic broad-spectrum antibiotic therapy and symptom management |
such as antipyretics or fluid supplementation)

Treating “Cytokine Release Syndrome (CRS)” (Outside of Clinical Research)

Before the ICU transfer, complete intravenous administration of tocilizumab 8 mg/kg (maximum dose 800 mg)? |

||
Transfer to ICU®

If worsening

Intravenous dexamethasone
10 mg/6h 1-3 days

Intravenous dexamethasone
20 mg/6h 3 days

Taper gradually over 3-7 days

If worsening

If the condition does not
improve within three days and
there is no other differential
diagnosis

If the condition does not improve by H+12 hours

Repeat intravenous tocilizumab 8 mg/kg (maximum dose 800 mg)>©

If there is no improvement and symptoms persist

. 4

Consider intravenous
tocilizumab 8 mg/kg
(maximum dose 800 mg)?

= Intravenous methylprednisolone
1,000 mg daily for 3 days, then
250 mg x 2 times daily for 2
days, 125 mg x 2 times daily for
2 days, 60 mg x 2 times daily
for 2 days

Intravenous dexamethasone
20 mg/6h 1-3 days

Intravenous dexamethasone
10 mg/6h 1-3 days

= In the absence of ICANS, repeat
administration of tocilizumab
(maximum of one bonus dose)
may be considered

\_ /

Adapted from: Figure.1 Hayden PJ, et al. Ann Oncol 2022;33:259-275.
BiPAP, bi-level positive airway pressure; CPAP, continuous positive airway pressure; CRS, cytokine release syndrome; h, hours; ICANS, immune effector cell-asso-
ciated neurotoxicity syndrome; ICU, intensive care unit.

a For children <30 kg, give tocilizumab at a dose of 12 mg/kg
b At health care institutions with less experience, transferring Grade 2 patients to the ICU is recommended
c1f necessary, dexamethasone and tocilizumab may be administered together for Grade 2 CRS
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Figure 5. Mechanisms and Medications for CRS*
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Adapted from: Figure 3, Morris EC, et al. Nat Rev Immunol 2022;22:85-96.

CRS, cytokine release syndrome; CAR-T, chimeric antigen receptor T, GM-CSF, granulocyte-macrophage colony-stimulating factor; IL, interleukin; TNF, tumor necrosis factor.
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Immune effector cell-associated encephalopathy (ICE) assessment tools (for children >12 years and adults)
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Modified from: Table 5, Lee DW, et al. Biol Blood Marrow Transplant@O00MOMO0MO00
ICE, immune effector cell-associated encephalopathy; ICANS, immune effector cell-associated neurotoxicity syndrome.

0 00D 000000 000000 00 0000 OO0 00 O 0 0 000 0 0000 000 000 0 [0 0 0000 mm oo og®

0000

Omomm

0 0mMmo
Omomm

000 000 000
Omomm

0 oooo
Omomo

0 0000
0momm

O 0 000000000 M 000MO0MO0MO00 O0MmMmm
00000MOomam

0 0 MOOOmO0n MO0 00MOmM 0000 m

0 MOMOMOOn MO DM ON MM OMOOn00mo000moon

0 0 000D0MOONmMOO0 0 00MOMmMO000moon

000 OO0 000
Omomem

0 oooo
Omomo

Om D0oo

Omomo 0momm

‘ 0 0mmo

0 00mo
0000
Omomm
0 0M O0mM 00 omOmmooo
0 MOMOMOONONO0000mMOmo

0 MONOmMOONMO00MOONO0T OOOMTI0m 0000 00m
0000mM 000mo 0000

O 0 000OMMO0ODO0MOON IMONO000I O0000moo0ooo
MOnmMmoomooon

Modified from: Table 7, Lee DW, et al. Biol Blood Marrow Transplant@O00MOMO0M0O00
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* An ICE 0 patient who cannot speak may be classified as Grade 3; however, an ICE 0 patient who is unarousable is considered Grade 4
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Figure 6. Process for ICANS Grading and Management?®

Grade 1

= Depressed level of
consciousness
(capable of awakening

Grade 2

= Change in consciousness
affecting daily life
(awakens to sound)

spontaneously) = CE score (if >12 years of age)
= |CE score = 3-6 points or CAPD score
(if >12 years of age) = (if <12 years of age) = 1-8

7-9 points or CAPD
score (if <12 years of
age) = 1-8 points

points

Grade 3

Major change in consciousness "
(awakens only to tactile stimuli)

Grade 4

The patient is stuporous or
comatose and either cannot be
awakened at all or requires
strong or repeated tactile stimuli
to awaken

Life-threatening continuous
seizure (>5 minutes) or repeated
seizures that are apparent either
clinically or on an EEG, and the
patient does not recover to
baseline within the period

= Deep focal motor weakness,
such as hemiplegia or paralysis
Cerebral edema

Neuroimaging reveals evidence
of diffuse cerebral edema;
decerebrate or decorticate
rigidity; sixth cranial nerve palsy;
papilledema; Cushing’s triad

= Unable to evaluate ICE or CAPD

Any clinically apparent
generalized seizure that
resolves rapidly or
non-convulsive generalized
seizure that resolves with
intervention on EEG

Focal lesions or edema found
on neuroimaging

ICE score (if >12 years of age)
= 0-2 points or CAPD score
(if <12 years of age) >8 points

Perform electroencepha-
lography (EEG), magnetic
resonance imaging (MRI),

|
Notify the ICU and the referring neurologist?
- S
Consider symptom management: Pause oral nutritional supplements;
= Monitor closely switch oral medications to intravenous injections®
. - ]

Consider a transfer to the ICU?

and lumbar puncture (LP)
for differential diagnosis

|
Where not otherwise contraindicated, perform electroencephalography, magnetic resonance imaging,
and lumbar puncture, among other tests, for differential diagnosis

ICANS Specific Therapy (Beyond Clinical Research)

When Grade 1 CRS is concomitant with Grade >2 ICANS, administration of steroids (and not tocilizumab)
is the appropriate treatment, but this does not apply to patients with more severe CRS

If seizures occur (as a clinical episode or on the electroencephalogram): Administer levetiracetam and benzodiazepines
If seizures persist or reoccurs, administer benzodiazepines again, or treat it as a case of état de mal

¥

—
If cerebral edema is present:
Consider hyperosmolar therapy

¥

Intravenous dexamethasone
10 mg/6h 1-3 days

Intravenous methylprednisolone

supplementation and switch to intravenous nutrition

a For health care institutions with less experience, it is recommended to inform a
neurologist in advance, and patients Grade 2 and over may be transferred to an ICU
© Grade 2 patients who achieve rapid relief do not need to suspend oral nutritional

Treat with 1,000 mg daily for 3
days, followed by 250 mg x 2 times
daily for 2 days, 125 mg x 2 times
daily for 2 days, and 60 mg x 2
times daily for 2 days

||
4

Discuss other replacement
therapies:

For refractory ICANS, consider
anti-IL1-R (anakinra), anti-IL6
(siltuximab), or intrathecal or

systemic chemotherapy
depending on the situation

If worsening

4

If worsening

Adapted from: Figure 3, Hayden PJ, et al. Ann Oncol 2022;33:259-275.

CAPD, Cornell Assessment of Pediatric Delirium; CRS, cytokine release syndrome; EEG, electroencephalogram; ICANS, immune effector cell-associated
neurotoxicity syndrome; ICE, immune effector cell encephalopathy; ICU, intensive care unit; IL, interleukin; MRI, magnetic resonance imaging; LP, lumbar puncture;

R, receptor.
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Table 9. Definition and Identifying Criteria of IEC-HS™
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CAR-T, chimeric antigen receptor T; CRS, cytokine release syndrome; HLH, hemophagocytic lymphohistiocytosis; ICANS, immune effector cell-associated neuroll
toxicity syndrome; IEC, immune effector cell; IEC-HS, immune effector cell-associated HLH-like syndrome; LDH, lactate dehydrogenase; LLN, lower limit of normal;
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Table 10. IEC-HS Classification™
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*Not secondary to other causes. IEC-HS is defined as the occurrence of pathological and biochemical abnormalities characteristic of MAS/HLH that can be atl

tributed to IEC treatment and associated with new-onset or worsening cytopenia, hyperferritinemia, coagulopathy with hypofibrinogenemia, and transaminitis (> 5

x ULN). Although according to the ASTCT definition, patients with serious CRS often present manifestations similar to HLH, but IEC-HS often occurs after a delay
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effector cell; IEC-HS, immune effector cell-associated HLH-like syndrome; ULN, upper limit of normal.
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Never exceeding 500/uL

<500/pL <100/pL

ANC, absolute neutrophil count; ICAHT, immune effector cell-associated hematotoxicity.
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Figure 7. Using the CAR-HEMATOTOX Score as a Risk Stratification Tool®®
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Adapted from: Figure 1, Rejeski K, et al. Blood 2023;142:865-877.

ANC, absolute neutrophil count; Cl, confidence interval; LBCL, large B-cell ymphoma;

MCL, mantle cell lymphoma; MM, multiple myeloma.
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Figure 8. Management of CRS/MAS and IEC-HS3%

~

Worsening of
recovering/recovered CRS or
inflammatory response after

initial improvement under
CRS-directed therapy

In clinical settings, it is necessary
to be alert for HLH-like
complications that may result
from CAR-T cell therapy; their
incidence rate is approximately
1-3.4%

Persistent and
Refractory CRS

CRS/MAS

® Anakinra IV/SC:
1 mg/kg x 4 times daily
(pediatric doses are typically
higher) +/- steroid

® Dexamethasone IV:
10-20 mg x 4 times daily

® Anakinra IV:
1 mg/kg x 4 times daily
(pediatric doses are typically
higher)

Second-line Second-line

= No clinical improvement * No clinical improvement

= Elevated ferritin levels = Elevated ferritin levels

® Switch to methylprednisolone IV ® Anakinra IV/SC:

If neurotoxicity emerges, please
consider intrathecal cytarabine
and methotrexate

o

Anti-IL-6 therapies are typically not recommended, because
there is a lack of evidence demonstrating their efficacy for
delayed IEC-HS not complicated with CRS, and the majority of
@ents have previously received tocilizumab treatment for CRS

before the onset of IEC-HS.

1,000 mg daily for 3 days,
followed by 250 mg x 2 times
daily for 2 days, 125 mg x 2
times daily for 2 days, and

60 mg x 2 times daily for 2 days

Anakinra IV/SC:
100 mg x 4 times daily

100 mg x 4 times daily
® Start steroid use if not yet used
® Consider using ruxolitinib

T

v

hird-line

= Worsening

= Elevated ferritin levels

Etoposide:

Administer 75 mg/m?
intravenously on Day 1 and
repeat if necessary on Days 4
and 7

v

= Elevated ferritin levels

Third-line

= Worsening

® Consider using ruxolitinib if not
used previously

® Consider using emapalumab

® Consider using etoposide:
Administer 75 mg/m?
intravenously on Day 1 and
repeat if necessary on Days 4
and 7

Modified from: Hayden PJ, et al. Ann Oncol 2022;33:259-275 and Rejeski K, et al. Blood 2023;142:865-877.
CAR-T, chimeric antigen receptor T; CRS, cytokine release syndrome; CRS/MAS, cytokine release syndrome with macrophage activation syndrome;

HLH, hemophagocytic lymphohistiocytosis; IEC-HS, immune effector cell-associated HLH-like syndrome; IL, interleukin; 1V, intravenous; SC, subcutane-

ous.
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Figure 9. ICAHT Treatment Process?®®
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Grade 1

ANC <500/pL
Persisting for <7 days

Grade 2

ANC <500/pL
Persisting for >7 days

Grade 3f
ANC <100/pL persisting for >7 days

or

ANC <500/pL persisting for >14 days

Grade 4

ANC <100/pL persisting for >14 days
or
ANC never reaching >500/pL before Day +30

If ICAHT assessment found high risks (based on the
CAR-HEMATOTOX score and risk grading described in
Figure 7)*, consider early (starting from Day +2)

administration of (prophylactic) G-CSF

If neutropenia persists, initiate (therapeutic) G-CSF

Consider infection prophylaxis according to the ICAHT risk of the individual patient (see Table 11)**

Phase 1 diagnostic work-up:
Laboratory studies, substrate deficiency, virological testing, ruling out HLH

For cases refractory to G-CSF (failure of leukocyte counts to recover despite supportive
treatment with G-CSF for >5 days) and 14 days after CAR-T cell infusion
— Perform the Phase 2 diagnostic work-up

e |[f there is cryopreserved transplant material, consider rescue with auto-or allo-HCB

* Provide thrombopoietin (TPO) agonists (such as romiplostim or eltrombopag) for
thrombocytopenia, particularly for patients already complicated with
thrombocytopenia

Clinical progression or neutropenia
despite treatment

Start allo-HCT donor matching

* High risk is defined as a prior history of hematopoietic stem cell transplantation, cytopenia at baseline, high tumor burden, systemic inflammation, and
the presence of bone marrow infiltration
** Antifungal prophylaxis is recommended particularly for patients with a history of invasive mycoses, prior allo-HCT, and prior corticosteroid therapy
(chronic use >72 hours or high dose). When evaluating the need for antibacterial prophylaxis, local bacterial epidemiology (such as the local prevalence of
multi-drug resistant Gram negative bacteria) should be taken into account; it is not recommended for patients at low risk for ICAHT to receive infection
prophylaxis
" Provided that these criteria are met, even late-stage ICAHT patients are eligible

Perform allo-HCT

Adapted from: Figure 3, Rejeski K, et al. Blood 2023;142:865-877.

allo-HCB, allogeneic hematopoietic cell boost; allo-HCT, allogeneic hematopoietic cell transplantation; ANC, absolute neutrophil count; auto-, autologous; CAR-T,
chimeric antigen receptor T; G-CSF, granulocyte-colony stimulating factor; HLH, hemophagocytic lymphohistiocytosis; ICAHT, immune effector cell-associated
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Figure 10. Possible Infections at Each Phase After CAR-T Cell Therapy®®
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Adapted from: Figure 4, Hill JA, Seo SK. Blood 2020;136:925-935.
CAR-T, chimeric antigen receptor T; CRS, cytokine release syndrome; HSV, herpes simplex virus; ICANS, immune effector cell-associated neurotoxicity syndrome;
IL, interleukin; VZV, varicella-zoster virus.
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Figure 11. Timing for Administering Immunoglobulin After CAR-T Cell Therapy®

-

\
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Y
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v

Serum IgG >400 mg/dL

e Continue IVIG replacement therapy

e |f three months have passed since CAR-T cell
infusion and there is no serious or recurrent
infection, consider discontinuing IVIG therapy
under close monitoring

e Temporarily discontinue the next scheduled IgG
infusion

e Repeat a single serum IgG titer test once every
four weeks for three months

o

. v

Serum IgG Serum IgG
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<400 mg/dL

e Neither IVIG
replacement nor
IgG titer testing is
required

e |n case of recurrent or
serious infection,
readminister IVIG
replacement therapy

/

Adapted from: Figure 3, Hill JA, et al. Blood Rev 2019;38:100596.

CAR-T, chimeric antigen receptor T, IgG, immunoglobulin G; IVIG, intravenous immunoglobulin.
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Figure 12. Immunosuppressive Mechanisms in the Tumor Microenvironment*®
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Adapted from: Figure 6, Labanieh L, et al. Nat Biomed Eng 2018;2:377-391.

CAF, cancer-associated fibroblast; CTLA-4, cytotoxic T-lymphocyte-associated protein 4; ECM, extracellular matrix; IL, interleukin; MDSC, myeloid-derived
suppressor cell; PD-1, programmed cell death protein 1; TAM, tumor-associated macrophage; TEC, tumor endothelial cell; TGF, transforming growth factor-;

TME, tumor microenvironment; Treg, regulatory T cell.

Taiwan CAR-T Cell Therapy Handbook




Chapter 4 | CAR-T Cell Therapy in Solid Tumors

0000000000 DODO000MMOMO0D000MMOn 000
0IOODMO00MIINO0M 00000000000 [MOma 0
MO0 OMIM DOD0MDO0 000MID0O0 000 Moooood
000 DO0INID M Do000M000MmIODIIN0 OO0 0m I
MOIINO0mMO0 000MO0MOM 0ID0MNM 000D0 00 00nmom
000D 00D MOMO0m 00000 D MOIDMO MOO0 0D 00 M0
00000 0I0MO0 000D D 0000 MM MOMOMDO00 0mo
0 0000000 00 MO IMO0M 00M000M0mo00mo
[OMIH 0 0MO0MO0000M MO0 MDO0 MDD MOno0 00
[MID0Mmomonoomo®

0 000MOo0MoMOim 00 Mo omoodnoroommo
0 0MIDO0 DD IDO0MoMIDMnoomo00bm o mom
MOMIDONMDIDM 00D 00000o0ID0mmooomooomon
ment of a safe and effective treatment strategy. Sevll
OMIDO0MO0000MINMO00ID000MO0 DOODMomoODmo
O0omoooo

© 0000 00 MIMOMMmOmO0Mm00M0 M MM momm
specificity, including systems with externally conl
MO OO OOooOn M OD0 Mmoo 0Mom 0o0oooo
the form of a drug-off or drug-on mode.

(» 0000 00000 00 MIDIMMOODomomon
MO 000 00 000D mLbIDoOnooomma
0000000 MIMMiIMIMI DI OME MDoImoanom
UMDOIMO0 IIINODO0MmOno oo 00od 0ooooag
00IDOD MO MOMOMom 00 MMOmmm ooog
MO0MOD0mOMmOoom 00000 0mIOIm M Im mom
IMOMOMDOMM DOONODDINoOnomm Mmoo
UiImMoDmMIDODIDNIDOD 000 MO0 MDIDOnomm
I MODmMIModnomoonbmommomobommm o oo
000000MOmMONOMINO MDD MOMOm bodnm
Mo 00 DO 000MOmm MMOoomamoog
00MO00MMOM 0OmoOD0mOT®

(20 0MOmIOm 000: CAR-T cells are off by default
000N00ODON0mMmon MNOMOn oM om0 000mo
00 0D 0MO0mMmo0bmooo0dDmmommoaooo
000 MINoMmMIONo0ModnomOnom 00 MmMomm
O0noom 0000D0mommoDoMImmmoo0mooon
[MO0MDNOm 00 MOOIDoInImIDmo0oMInOmao
00 00 OO0 MoOmoomo

® Using modifications to single-chain variable fragQ
0 00OMO00O0MnImm oD 00 MIDDMDmMoOnomman
000 MIO0IMIONOOmMIMOIMMOMIDONo 0 Ooo 0m
000DM MMM OMOMnO0 MO0 MO0m DM 0000000 M m
00000ODO0MMOMINONO 0MMOM 00D00Dm Inama 0
O00On00MO0MO0mOfmnomm 00MmMOnOnoo0moanon
oM INOMMOnomMINIDo0 DmMmMoooo000o 0om
0MommoooMOnoiMmOnponoooo0maon 0o oM o0 mo
0ommomoom”

©U0 I0IMDINMIDOI00ON0MMOINOMOINMOmOOD 00
000N 0 0 MOMOn 0 0MOMIn Mo 00 MbMImm 000
000 MDD o00mo00Onoo0Omomo D Ommamo
0 000MID000MODID0MMoo000DMmobMoomomm
OO0 MO0mWOmMmOm 0MIm 0MDhoOnbodnononoonooo
fine CAR-T cell activity and toxicity to the tumor
OIDID MO0 I MDommOoon oI 00ooo
00 oo aoomos”

QU000 MMM 00 MO0 000D M O W 0000m
MIDO00OmOMImImo D o0oIMonmo bOmooooo
0 0M000MODmMO0000ODDMINOOImO 0ODoOniom MmO
0000 0IN0OmDoD 000000 00MmMooomooomo 0
ic off-target toxicity. Such methods have already
0000IDOINO0 dDmMOONmInmOMbmomon

0 O 0000000MO0mMmOoon om
0 MIDOO0mooo ooo

0000 MmMboommoo 000DODo0nOno 0MmOnomoon
abundant fibrous tissue, varying cell types, and coml
IIDOOOMOMMTDDMOONDO0D DM 00000 D 0 I m
000 DDOIMODD 000MODoOnommobMobo0DmMOmocag
IIDNINOINO DIDDIDOOMDODOD0MIDDIN0iMmooooom
00IDODO0MDDIDOO0IDOM 00 DM0IDO0 M Ommoano
traverse the fibrous structures surrounding tumor tisl
00000 MO0mooD DOOoOn 0 0000000 MO0mom mmooo
0IDo0 00D 0MODODo 0 0OnOD0mMo0mMon 00 Moo
MOMO0ODIOONO MmO oo oma”

000MNINMOD0MOIDD oM 0MmMmoman o 0ooo
O000MO0mOM MIMoooIooo 000D O0Onoo0 0hoooanoo
0 0OmMoommDO0000MOo00mIDO00MOmInmo Momoo
Mmoo 00Mmooomodnoonm DOD0mMAOn 00om 00Mmooo
O0000MMDOmImOOno 00000MMO000MO00mo oanoo
noo0Mo000monNo0 DoMnimodnomomoOnom omooo
lism of infiltrating immune effector cellsIUOMNOM O
M0OD0 DODONOMMm oMM M odnoomo00 Moo O00amo
M 00000 0MoMmoDmman 0 0000000Mo0MoOnammo
MOMnomIImmune effector cellsi”M MMNOMO0 0N O
O00MO0mOoMmOnobo 00mMbOomoono 0000000Mmom ooo
0000000000 DOD00ODoOno 0niimoimmomoo
0DO0MOMmD 0 0000000 MOCmoIDomMmooonom Iomo
I 0 DO0MODO000IM MM 0OD00 D MM [MOIhImOom Dimoo
O0MOmoom DOm0 0000000MO0moMmo0noomoomooo
000 D0MO0MOOmMOODoMmomo 0 00MOomOnoo0aomo
Omm 0o0OnoonooOm oM MOmInm ModDoMmomaOm 0 0o
000000MO0MOMO0ID00 DOODMOo000D0Ono oam omoa
helps tumor cells successfully evade identification or
000000MOGmmune effector cellsO

Taiwan CAR-T Cell Therapy Handbook




Chapter 4 | CAR-T Cell Therapy in Solid Tumors

Figure 13. Protein-Based Logic Gating Strategies for Restricting CAR-T Cells®®
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normal cells reversibly inhibits CAR T cells.

ciated antigen B. The gray arrow between implies time.

\ expressed alone, not with antigen B, at low levels in normal tissues.

A, OR-gate, T cells coexpress fully functional CARs targeting distinct tumor antigens A and B.

B, AND-gate, T cells coexpress a CAR specific for antigen A and a CCR specific for antigen B. CAR T cells are fully activated when the CAR
and the CCR simultaneously engage with antigens A and B coexpressed on the tumor but not on normal cells.

C, NOT-gate, T cells coexpress a fully functional CAR specific for antigen A and an inhibitory CAR (iCAR) specific for antigen B. T cells are fully
activated when the CAR engages with antigen A expressed exclusively on tumor cells. iCAR engagement with antigen B expressed on

D, IF-THEN-gate, T cells coexpress synthetic Notch (SynNotch) receptor specific for antigen A. Engagement of SynNotch receptor with
antigen A (left) induces transient expression of fully functional CAR specific for antigen B (right) in the tumor environment. The decay of
CAR expression (spatiotemporal regulation) in circulating T cells should allow for the protection of normal cells expressing the tumor-asso-

E, IF-BETTER-gate, T cells coexpress a fully functional CAR specific for antigen A and a CCR specific for antigen B. CAR T cells are fully
activated if the CAR engages with antigen A expressed at high levels on tumor cells. If tumors express antigen A at low levels (small-size
antigen A, middle tumor cell), full T cell activation requires CCR engagement with antigen B on the same tumor cells. Antigen A can be

/

Adapted from: Figure 3, Hamieh M, et al. Cancer Discov 2023;13:829-843.
CAR-T, chimeric antigen receptor T; CCR, chimeric costimulatory receptor.
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ceiving extracellular TGF-B signaling. This method
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Figure 14. The iTurbo Platform for AP1903%
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Adapted from: Figure 3, Lin RJ, et al. Cancer Immunol Res 2022;10:1069-1083.
IL, interleukin.
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Figure 15. Universal CAR Systems Can

@rength and activity can be dialed up or down as desired.

Flexibly Regulate CAR Cell
Activity and Specificity®®
f scFv N\
zipFv
T G Ty
BERLLTK LUISLUERLD R REKEY
zipCAR
intracellular
signaling
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A zipCAR has a cognate leucine zipper (BZip) that can bind to the AZip.
Through the binding between A- and B-leucine zippers, any extracellular
signal linked to the AZip can activate the T cells. The affinity between
the A- and B-leucine zippers can be adjusted so that the signaling

)

Adapted from: Figure 3, Zhao J, et al. J Hematol Oncol 2018;11:132.

CAR, chimeric antigen receptor; scFv, single-chain variable fragment;
zipCAR, a CAR system consisting of a universal receptor with leucine
zipper adaptor; zipFv, a separate scFv with leucine zipper adaptor.
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