
What’s Next for Cancer 
Immunotherapy?

Terence Rhodes, MD, PhD

Director of Immunotherapy, Intermountain Healthcare



Disclosures

• BMS – Speaker Bureau, SAB

• Merck – Speaker Bureau

• I will be discussing non-FDA approved indications during my 
presentation.



Note on recent FDA approval

• Long awaited first approval in breast cancer

• Triple-negative breast cancer
• Atezolizumab in combination with nab-paclitaxel for patients whose tumors 

express PD-L1  ≥ 1%

• IMpassion130, PFS for 7.4 months versus 4.8 months 
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The landscape analysis of targets of anti-PD-1/L1 combination trials. The size of the bubble correlates to the number 
of trials (2017).

Annals of Oncology, Volume 29, Issue 1, 07 December 2017, Pages 84–91, https://doi.org/10.1093/annonc/mdx755







What’s Next in Immunotherapy is Vast

• Many clinical trials

• Many immunotherapy targets

• Many potential biomarkers

• Rest of presentation will discuss gene sequencing as related to 
immunotherapy



The first human genome sequenced

• 1990 to 2003 – Human Genome Project – Sequenced 3 billion bases in 13 years (113,958 hrs)

• Whole genome sequencing time has decreased to only 19.5 hrs

• 5,844 times faster, 0.017% of original time





Intermountain Precision Genomics
• 3 NovaSeqs
• Capacity of 26,280 genomes per year



Examples of sequencing efforts in 
immunotherapy



Zaretsky J, Garcia-Diaz A, et. al.

• Whole-exome sequencing of 
patient tumors at baseline and 
relapse on immunotherapy.

• 2 patients found to have loss-of-
function mutations of JAK1 or 
JAK2

• 3rd patient had truncating 
mutation of beta-2-
microglobulin.



Zaretsky J, Garcia-Diaz A, et. al.

• JAK1 or JAK2 mutations resulted 
in lack of response to interferon 
gamma including insensitivity to 
its antiproliferative effects on 
cancer cells.

• Beta-2-microglobulin interfered 
with antigen presentation thus 
lack of T-cell recognition.



Sequencing pre and post treatment 
tissue

• Whole genome sequencing of pre and post treatment will:

• Continue to reveal mechanisms of resistance

• Allow for better understand of therapeutic intervention

• Allow for smarter trial design



Tumor mutational burden



Neoantigens: self versus non-self

• Immune system’s monumental task

• Preserve cells, tissues, organs important for function

• Bring death to microbe invaders or rogue, dysfunctional cells.

• Higher tumor mutational load may translate to increased expression of 
neoantigens increasing distinguishing self from non-self.



Alexandrov L, Nik-Zainal S, et. al.

FDA indications



Tumor mutational burden and 
immunotherapy

• FDA approvals
• MSI-H or dMMR deficiency tumors (often with high mutational loads)

• Tumor agnostic indication – pembrolizumab

• Colorectal cancers – nivolumab as a single agent or in combination with ipilimumab

• Tumor Mutational Burden
• Higher TMB correlates with increased response to checkpoint inhibition

• Next Generation Sequencing reports include TMB with suggestions for on or  
off-label use of checkpoint inhibitor therapy.

• Clinical trials such as TAPUR have high mutational load/checkpoint inhibitor 
arms.



Tumor mutational load predicts survival after immunotherapy across multiple cancer types, 
Robert M. Samstein, Chung-Han Lee, et al, Nature Genetics volume 51, pages202–206 

Analysis of 1,662 advanced cancer 
patients treated with immune 
checkpoint inhibitors who underwent 
targeted next-generation sequencing, 
(MSK-IMPACT).   



Tumor mutational load predicts survival after immunotherapy across multiple cancer types, 
Robert M. Samstein, Chung-Han Lee, et al, Nature Genetics volume 51, pages202–206 

Is there one TMB cutoff across 
histologies or a cut off for each 
histology?



Sequencing plasma cell free DNA



Rizvi, Annals of Oncology (2018) 29 (suppl_10): x39-x43. 10.1093/annonc/mdy511
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Trial did not meet primary endpoints
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bTMB in POPLAR and OAK studies

Gandara D, Paul S, et. al.

Correlation between tTMB and bTMB: rho=0.64; 95% confidence interval



bTMB in OAK study

Chalabi, Annals of Oncology (2018) 29 (suppl_10): x17-x23. 10.1093/annonc/mdy486



bTMB in POPLAR

Gandara D, Paul S, et. al.



bTMB in OAK

Gandara D, Paul S, et. al.



Sequencing the microbiome



Chalabi, Annals of Oncology (2018) 29 (suppl_10): x17-x23. 10.1093/annonc/mdy486
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What’s Next in Cancer Immunotherapy

• Sequencing
• Whole genome 

• Next Generation Sequencing gene panels

• Microbiome

• Promising therapies:



Thank you


