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3Anticancer immunotherapeutic strategies

Living Drugs!
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History
In 1891, a bone carcinoma surgeon named William B. Coley first experimented 

with this approach, injecting bacteria directly into the tumor of one of his 
patients.

Several decades later Bellingham first coined the term 
“adoptive immunity” to describe the transfer of lymphocytes to mediate an 

effector function in addressing mechanisms of skin allograft rejection.

In the 1950s, the concept of “adoptive immune therapy” (ACT)
for tumor allografts was first reported in rodents by Mitchison.
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Adoptive cell therapy (ACT) is a treatment concept that uses

immune cells to kill cancer cells, and includes chimeric

antigen receptor engineered T (CAR-T) therapy, T-cell

receptor-engineered T (TCR-T) therapy, natural killer (NK)

cell therapy, and tumor-infiltrating lymphocyte (TIL) therapy.
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Tumor Infiltrating Lymphocytes (TIL)



What is TIL Cell Therapy? 9

• TIL (tumor-infiltrating lymphocyte) therapy is a type of cellular 

immunotherapy that uses the patient's own cells to fight tumor-

based cancers like advanced melanoma.

• TIL therapy has also been used to treat head and neck squamous 

cell carcinoma, lung cancer, genitourinary cancers and a 

growing list of other malignancies.
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Preparation of TIL 15

Fresh tumor 
tissue

tumor 
fragments or 
single-cell 

suspensions

pre-REP REP Re-infusion
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Consideration

 Tissue Requirements: Cancer tissues >1 cm in diameter are typically needed, but 

needle biopsies can suffice.

Process Duration: TIL production traditionally takes ~4 weeks, now reduced to 14–16 

days with recent advancements.

Cost: Over $100,000 per patient (excluding hospital expenses) due to GMP facility 

maintenance, bioreactors, and supplements. Affordable methods are urgently needed.

Success Rate in expanding: Recent advancements have achieved a >90% success rate 

in expanding TILs to therapeutic levels.

Cryopreservation: Used in various steps of TIL production for clinical applications.
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Pre-REP



REP

14 days

IL-2, anti-CD3 antibody 
(which is added only at the 
start of REP), and irradiated 

feeder cells

Gas-permeable flasks





lymphodepletion

 Non-myeloablative (NMA) lymphodepletion regimen with 

chemotherapy or total body irradiation (TBI)

 7 days 

 Potential mechanisms: 

• Elimination of Tregs

• Increasing host homeostatic cytokines

• Decreasing endogenous lymphocytes

• Activation of antigen presenting cells (APC)



IL-2 23

Stimulates effector T cell growth and survival

High levels of IL-2 upregulate the inhibitory

receptors of CD8+ T cells

IL-2 could lead to terminal differentiation 

and T cell exhaustion

IL-7, IL-15, and IL-21 can produce poorly 

differentiated T cells



Combination Therapy with TILs

Immune Checkpoint 
Inhibitors

anti-PD-1/PD-L1 
antibody therapy

anti-CTLA-4

BRAFF Inhibitor
DC vaccine

Oncolytic 
virus





Pediatrics' Solid tumor

 Solid Tumors in Pediatrics

 Account for ~25% of pediatric cancers (excluding CNS).

 • Common types: Neuroblastoma, sarcomas, Wilms tumor.

 Challenges in Immunotherapy

 • Low tumor mutational burden (TMB) → Fewer neoantigens.

• Minimal T-cell activation; limited success of checkpoint inhibitors.
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• Pediatric extra-cranial malignant tumors (pMST) comprise 30%-40% of pediatric cancers that carry a 

heavy burden of  morbidity and mortality.

• A pMST was defined as noncentral nervous system solid tumor includind Sarcomas, Wilms tumor, 

Neuroblastoma, Hepatoblastoma, and Germ-Cell tumors.

• Reseach on TIL expansion in pMST has been limited, likely due to unsuccessful early attemps. Aside 

from one study on neuroblastoms, successful TIL expansion in pMST has not been demonstrated.
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32Conclusion

• With the possibility of disease recurrence due to nonimmunogenic

tumor cell subclones, TIL-based ACT offers an approach that can

limit the refractory response to therapy because of the polyclonal

nature of the infusion product. It is therefore an opportune time to

fully investigate the utility of TIL-ACT in pMST and also potentially

exploit the advantages of targeting multiple TAAs within

heterogeneous tumors.

• Hurdles presently exist for pMST TIL-based ACT, and differences

between adult and pediatric immune systems will require

modifications to achieve greater efficacy. Yet, its potential to address

unmet needs among refractory, high-tumor-burden and metastatic

pMST patients is far too great to overlook.

• Preclinical work in pMST demonstrates that the hurdle of isolating

TILs and expanding them ex vivo to clinically relevant numbers in

pMST is certainly surmountable and should undergo further

preclinical evaluation as well as clinical investigation in early-phase

trials.
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