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Great to be back in Hawaii!



Classes of Cancer Directed Therapies

Cytotoxic Chemo

Alkylating Agents

Antimetabolites

Antimicrotubular Agents

Topoisomerase Inhibitors

Cytotoxic Antibiotics

Hormone Therapy

Anti-estrogens

Anti-androgens

Peptide Hormones

Targeted Therapy

Biologic Agents (mAbs)

Small Molecules (TKIs)

Antibody-Drug Conjugates

Immunotherapy

Checkpoint Inhibitors

Cellular Therapies

Bi-specific T-cell Engagers

Cytokine Therapy

Oncolytic Viruses



Agenda

1. Past

2. Present

3. Future

ONCOLOGY 



How did we get here?



Chemotherapy

Larionova. Oncoimmunology. 2019



Targeted Therapies

Mok. NEJM. 2009



Targeted Therapies

Eskander. IJWH. 2012

Patil. Biologic Targets and 
Therapy. 2012



(Growing) List of FDA Approved Targeted Therapies

Zhong. Signal Transduction 

and Target Therapy. 2021



Antibody Drug Conjugates (ADCs) 

Target Drug

HER2 T-DM1 & T-Dxd

CD30 Brentuximab Vedotin

Nectin-4 Enfortumab Vedotin 

BCMA Belantamab Mafodotin

TF Tisotumab Vedotin

CD33 Gemtuzumab Ozogamicin

CD-19 Loncastuximab Tesirine

Trop-2 Sacituzumab Govitecan

Genscript.com; 2021



ADC in NSCLC 



ADC are well tolerated but have real toxicities! 

Antibody Side Effects

• Generally, well tolerated

• Class effects: infusion-related reactions

• Trastuzumab: Cardiotoxicity

Linker Effects:
• Unclear direct effects 

• Alters release kinetics of cytotoxic payload

• Cleavable & non-cleavable linkers

Khongorzul P, et al., Mol Cancer Res. 2020 Jan;18(1):3-19.

Cytotoxic Payload Side Effects

• Class effects: myelosuppression, nausea

• ADC specific effects: 

1. Vedotin: peripheral neuropathy

2. Deruxtecan: pulmonary toxicity

3. Ozogamycin: hepatotoxicity (VOD/SOS)



Challenges with our mainstream therapies

#1 Often response rates are modest and may not confer a survival benefit

#2 Drug resistance

#3 Lack of biomarkers for optimal patient selection



The Present



The T Cell

Lee. Nature EMM. 2020



PD1 Mechanism of Action

Lei. Frontiers Cell Dev Biol. 2020



Clinical Benefit with PD1/PDL1 therapy is real and significant!

Gogishvili. Nature Medicine. 2022 
Burtness. Lancet. 2010

Tanda. Frontiers. 2021 
Vosoughi. BMC Cancer. 2018



What we don’t talk enough about…

3
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Zhu. Frontiers Oncology. 2022



Bonfire Analogy: Enhancing Immune Response

“Cold” Tumor

Light the fire with 

an “Adjuvant”

No ChangeAdd in IO

Add in IO “Hot” Tumor



Combination Immunotherapies

Pico de Coana. Cell Press. 2015
PDQ Melanoma Treatment. 2016 



Perhaps we don’t give up on the old-timers yet…

Agent/s MPR/pCR

PD1 ~14%

PD1 + CTLA4 ~35%

PD1 + chemo ~74%

PD1 + SBRT ~89%

• Neoadjuvant therapy in HNSCC is controversial
• Not SOC
• Intense research interest, particularly incorporating PD1 therapies

MPR=major pathologic response; pCR=complete pathologic response



Combination Therapies 

Dual-Checkpoint Blockade
Checkmate 067

Ipilimumab + Nivolumab

Chemoimmunotherapy
Keynote 189

Carboplatin + Pemetrexed + 
Pembrolizumab

Immunotherapy + VEGF
Keynote 426

Pembrolizumab + Axitinib

PD-L1 + BRAF/MEK
Dabrafenib + Trametinib +

Spartalizumab 

Espie. Front. Immunol. 2022



The Future The Future is here… 



Disclaimer

I am not an expert in…

1. Immunology
2. Bioinformatics
3. Cellular therapy 
4. Genetics
5. Virology

However, it is critically important that we become familiar with emerging therapies 
because your patients will be asking about these treatments. 



Focus on novel immunotherapies

Cytotoxic Chemo

Alkylating Agents

Antimetabolites

Antimicrotubular Agents

Topoisomerase Inhibitors

Cytotoxic Antibiotics

Hormone Therapy

Anti-estrogens

Anti-androgens

Peptide Hormones

Targeted Therapy

Biologic Agents (mAbs)

Small Molecules (TKIs)

Antibody-Drug Conjugates

Immunotherapy

Checkpoint Inhibitors

Cellular Therapies

Bi-specific T-cell Engagers

Cytokine Therapy

Oncolytic Viruses



Where new IO-based therapies may have biggest impact

PD-1 Adjuvant Cellular Tx



Cellular therapies fall into 1 of 2 categories based on their target

Immunopeptidome Surfaceome

• Set of peptides present by tumor cells
• Actioned by T-cells

• Set of antigens on the surface of the 
cancer cell

• Actioned by antibodies and antibody 
constructs

Bauer. Intern J Mol Sciences. 2019 
Wang. Molecular Cancer Therapeutics. 2022



The Immunopeptidome

1. Vaccines 
2. TCR



Vaccines

• Vaccines directed against specific tumor antigens
• Prime de-novo immune responses
• Earliest efforts in Melanoma

• T-cell responses were robust, durable, and 
polyfunctional

Rivzi. Science. 2015



mRNA-4157

Rivzi. Science. 2015



PANDA-VAC

Determination of “inadequate” response (mixed response, oligoprogressive state or 
non-threatening PD on immunotherapy

SCREENING/ELIGIBILITY & CONSENT FOR VACCINE GENERATION

PEMBROLIZUMAB THERAPY COMBINED WITH PANDA-VAC 
(5 PRIMING DOSES & 2 BOOSTERS)

PEMBROLIZUMAB THERAPY COMBINED WITH PANDA-
VAC

FOLLOW-UP

PEMBROLIZUMAB MONOTHERAPY

PD

PEMBROLIZUMAB

CR PR, SD, mixed response, 
oligoprogressive state or non-

threatening PD
PEMBROLIZUMAB 

MONOTHERAPY2,4,5

PEMBROLIZUMAB MONOTHERAPY

PREPARATION OF ADAPTED 
VACCINE

PREPARATION OF 
INITIAL VACCINE

Sl ide Courtesy of Jared Weiss (UNC)



T cell Receptor (TCR)

Challenges
• Product manufacturing
• Patient selection
• Preparation with 

lymphodepletion 

Tsimberidou. J Hematology & Oncology. 2021



Tebentafusp

Natham NEJM 2021

FDA Approval in Uveal Melanoma in 2022



The Surfaceome

1. CAR-T
2. BiTE



CAR-T

NCI. Cancers.gov. 2020



CAR-T Side Effects

Gupta. AJKD. 2019



Approved CAR-T Cell Therapies



Bispecific T cell Engager (BiTE)



Tarlatamab

• MOA: BiTE

• AE’s: CRS in 52%, G3 in 1%; Neurologic in 70%, 1% G3

• RR: 23%; >30% at higher doses

 

FIG 1. Response to tarlatamab. (A) Best percent change from baseline in tumor burden (defined by the sum of

the longest diameters of all target lesions) in 94 patients whose data cutoff date is at least 9 weeks after the first

dose date and for whom postbaseline tumor data were available. aSD, patients had an initial response but did

not have confirmation of response on the subsequent scan and bPR, patients had an initial PR and still have

potential for future confirmative scans. One confirmed patient in the 100 mg expansion cohort had missing sum

of diameters for lesion measurement and was not included in the plot. cStep dosing (ie, 1 mg run-in dose) was

used in these cohorts. (B) TTR, the duration of treatment, and patient status as of the data cutoff date according

to dose of tarlatamab for all patients with confirmed response (n = 25). CR, complete response; NE, not

evaluable; PR, partial response; SD, stable disease; TTR, time to response.

© 2023 by American Society of Clinical Oncology

Paz-Ares JCO 2023
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© 2023 by American Society of Clinical Oncology



TCR vs CAR-T



TILs



TIL vs. Ipi in Metastatic Melanoma

Rohaan. NEJM. 2022



The curves look better but not great…

Rohaan. NEJM. 2022
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Our goal is cure. 



A Vision on How to Cure

TARGET
ANTIGEN(S)

THERAPEUTIC
AGENT(S)

CURE

IMMUNOSUPPRESSION
REVERSAL

* Broadening antigen prediction

* Optimizing 
immunogenicity prediction

* In vivo response monitoring

* Vaccine &/or cell therapy?

* “Off-the-shelf” priming 
agent as induction?

* NeoAg-specific mAbs?

* Discover resistance 
mechanisms

* Overcome resistance 
mechanisms

Traditional 
therapies

Neoantigen
Vaccines

Checkpoint
Blockade



Cellular Therapies in Community Oncology?? 



Cellular Therapies in Community Oncology 

X
X

X



Summary

1. We will continue to see rapid advances in 
immunotherapy, particularly in solid 
oncology

2. Our “older” agents continue to have a 
purpose and will be a part of the solution 
(not replaced) to achieve more cures

3. Newer therapies will become mainstream, 
outpatient, “off-the-shelf”, community 
based in the not-too-distant future

Siddharth Sheth

Siddharth.sheth@med.unc.edu

Summary Bold Statements

mailto:Siddharth.sheth@med.unc.edu
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