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The National Cancer Institute (NCI) estimates that approximately 39% of all Americans will develop cancer in their 
lifetime. However, due to early detection and new therapies, a cancer diagnosis need not be viewed as a terminal 
diagnosis. In fact, survival rates for most common types of cancers have been improving. In their simplest form, 
cancer cells are normal cells that grow without control. Cancer cells then compete with normal cells for nutrition and 
eventually starve these cells. On a cellular level, cancer cells also differ from normal cells in that they express different 
proteins on their surface. Chemotherapy has been the standard first line therapy for all cancers. Chemotherapy is 
not very selective and therefore not very effective, especially for advanced cancers. Also, chemotherapy has 
significant side effects ranging from hair loss and nausea to immune system suppression. Over the past decade, 
scientists have been researching new selective ways to fight cancer. Drug companies are beginning to develop 
therapies using this research.

The Science of Immuno-oncology

The human immune system can detect and eliminate foreign cells and help maintain a healthy body. It uses various 
checkpoints1 molecules/proteins to activate an immune response against foreign cells and to remain inactivate 
in presence of a normal cell. However, cancer cells can sometimes avoid detection by inactivating some of these 
checkpoints. Cancer cells can express proteins on their surface which can bind to checkpoint molecules on 
immune cells and prevent their activation. Checkpoint molecules that are the focus of various therapies include 
PD1. PD12 is a checkpoint protein on immune cells called T cells. Normally, PD1 helps keep the T cell inactive 
and thus prevents it from attacking normal cells. It does this by binding to its receptor, PDL-1, which is present on 
the surface of a normal cell. Some cancer cells have evolved to express large quantities of the PDL-1 receptor on 
their surface. When a T cell comes into contact with such a cancer cell, its PD1 binds to the PDL-1 on the cancer cell 
and continues to remain inactive. This enables the cancer cell to evade an immune response.

New cancer therapies are targeting the PD1 protein on T cells. Antibodies to PD1 bind to PD1 on the T cells and 
prevent them from binding to the PDL-1 receptor on the cancer cells.  This allows the T cell to become activated 
against the cancer cell. 

The benefits of immuno-oncology therapies are:

1. Improved outcomes: On average, overall survival rates (OSU) and progression free survival (PFS) are significantly higher
with immuno-oncology therapy compared to conventional chemotherapy. For example, for advanced melanoma (skin
cancer), PFS for chemotherapy is several weeks compared to the 6.9 months PFS for immuno-oncology therapy3.

2. Fewer side effects: Chemotherapy is not very specific for cancer cells and affects normal cells. This causes a wide variety
of side effects from nausea to immune system suppression. Immuno-oncology treatments also have side effects but these
are much milder and manageable.

The Investment Case

PD1 therapy is fast becoming the backbone of immuno-oncology.  In 2015, PD1 treatments were approved as 
second line therapy, for patients who had failed the initial chemotherapy, for various cancers including metastasized 
melanoma, and for non-small cell lung cancer (NSCLC). Lung cancer is the second most prevalent cancer in the U.S. 
with 225,000 newly diagnosed cases per year. In 2016, PD1 treatments were approved for PD1 positive patients as 
first line therapy, instead of chemotherapy, for NSCLC. In 2017, PD1 + chemotherapy combination treatment was 
approved a first line therapy for NSCLC for all patients. This treatment is already being used to treat over 30% of newly 
diagnosed NSCLC patients. 

PD1 market was estimated to be $4.96B in 2016 and is expected to grow at a CAGR of 25% over the 2017-2025 time frame. 
Currently, there are four major pharmaceutical companies, Merck (MRK), Bristol Meyers Squibb (BMY), Roche(RHHBY) and Astra 
Zeneca(AZN) at the forefront. Of these, MRK’s immuno-oncology drug, Keytruda, in combination with chemotherapy, is the only 
drug that has been approved (U.S). as first line therapy for treatment of NSCLC. This approval was based on phase II trials. MRK
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recently halted its Phase III trial due to positive results. It will file for approval as first line therapy for NSCLC in the 
European Union (EU) in 2018. Roche also announced positive results for its immuno-oncology drug, Tecentric + 
chemotherapy for treatment of NSCLC and expects regulatory approvals in 2018. Tecentric has been approved for 
treatment of advanced NSCLC as second line therapy. It is also approved for advanced bladder cancer. BMY’s drug, 
Opdivo, has been approved as second line therapy for NSCLC in the U.S. BMY is currently doing phase III studies with 
Opdivo and chemotherapy combo for NSCLC. Results are expected in the 2018-2019 time frame. In 2017, AZN’s 
phase III trial did not show significant improvement in progression free survival. The trial is continuing to assess if there 
is a significant overall survival benefit. 

As cancer cells can mutate rapidly, most experts believe that current immuno-oncology treatments will evolve to be 
combination therapies of two or more check point inhibitors. Results from several Phase II clinical trials have shown 
that the combination of certain checkpoint inhibitors was even more effective than PD1. Phase III data from these 
combo trails should become available in 2018. PD1 protein is expressed in only 25% of patients. There are over 245 
ongoing clinical trials assessing various checkpoint inhibitors and combinations. Over the next 3-4 years, new 
checkpoint inhibitors will play a major role in cancer therapy. 

While PD1 therapy is being developed for solid tumors, chimeric antigen receptor T cell therapy or CAR-T4, is being 
developed for lymphomas or cancers of the immune system. CAR-T therapy is a highly personalized gene therapy 
which involves modifying the patient’s own T cells so that they can detect and eliminate cancer cells. This is done by 
separating T cells from a patient’s blood. These cells are then genetically engineered by inserting specific genes in 
the DNA. The inserted gene is typically for a surface protein that is expressed by the cancer cells. The modified T 
cells are then grown in sufficient quantities in a laboratory and injected back in the patient. Inside the patient’s 
body, these cells can identify and eliminate all the relevant cancer cells. In fact, clinical trials have shown complete 
remission for some types of lymphomas. 

Recently, two CAR-T therapies were approved in the U.S. In August 2017, Novartis’s (NVS) Kymriah, was 
approved for relapsing B cell acute lymphoblastic leukemia (ALL) in children and young adults, who account for 
about 60% of cases. In October 2017, the FDA also approved Gilead Sciences’ (GILD) Yescarta, for aggressive B cell 
non-Hodgkin’s lymphoma. 

Unlike PD1 therapy, CAR-T therapy takes longer time and has some serious side effects due to overstimulation of 
the immune system. Several patient deaths occurred in the Yescarta clinical trials. Despite these draw backs, CAR-T 
therapy is seen by some as the next step in cancer therapy. Some estimate the CAR-T therapy market to be $8.5B by 
20285.  This has led to several recent acquisition deals. In August 2017, GILD acquired Kite Pharmaceuticals, which 
was developing Yescarta. In January 2018, Celgene (CELG) announced a deal to acquire Juno Therapeutics (JUNO) for 
its CAR-T therapy pipeline. Some biotech companies are already working on next generation CAR-T therapy to improve 
efficiency and safety.

Conclusion
With the aging of the global population, the incidence of cancer is expected to rise. New therapies in cancer treatment, 
including immuno-oncology, offer a more targeted elimination of cancer resulting in better outcomes and fewer side 
effects. To date, only 9 immuno-oncology drugs have been approved. There are over 500 ongoing clinical trials using 
immuno-oncology drugs. As a result, the market for immuno-oncology is expected to grow from approximately $6B in 
2016 to over $34B by 20246 making it one of the fastest growing category in healthcare. This is good news for patients 
as well as investors.
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ABOUT REGIONS INVESTMENT MANAGEMENT

Regions Investment Management, Inc. is an active investment manager focused on achieving long-term investment goals for 
our clients through diversified portfolios. We offer a variety of domestic fixed income and equity strategies, as well as several 
liquidity/cash management products. We look forward to serving you. For more information, please see RIM’s current Form ADV 
Part 2A, a copy of which is available upon request at 205-264-6735.  *RIM invests primarily in securities that are rated in the top 
four rating categories by at least one NRSRO for all strategies. 

This publication has been prepared by Regions Investment Management, Inc. (RIM) for Regions Bank for distribution to, among 
others, Regions Wealth Management clients. RIM is an Investment Adviser registered with the U.S. Securities & Exchange 
Commission pursuant to the Investment Advisers Act of 1940. RIM is a wholly owned subsidiary of Regions Bank, which in turn, 
is a wholly owned subsidiary of Regions Financial Corporation. 

While the commentary accurately reflects the opinions of the Analyst by whom it is written, it does not necessarily reflect those 
of Regions Bank or RIM. This publication is solely for information and educational purposes and nothing contained in this 
publication constitutes an offer or solicitation to purchase any security, the recommendation of any particular security or strategy 
or a complete analysis of any security, company or industry or constitutes tax, accounting or legal advice. Information is based 
on sources believed by RIM to be reliable but is not guaranteed as to accuracy by Regions Bank, RIM or any of their affiliates. 
Commentary and opinions provided in this publication reflect the judgment of the authors as of the date of this publication and 
are subject to change without notice. Certain sections of this publication contain forward-looking statements that are based 
on the reasonable expectations, estimates, projections and assumptions of the authors, but forward-looking statements are 
not guarantees of future performance and involve risks and uncertainties, which are difficult to predict. Investment ideas and 
strategies presented may not be suitable for all investors. No responsibility or liability is assumed by Regions Bank, RIM or their 
affiliates for any loss that may directly or indirectly result from use of information, commentary or opinions in this publication by 
you or any other person. 

Trust and investment management services are offered through Regions Wealth Management, a business group within Regions 
Bank. Investment advisory services are offered through RIM. In some cases, RIM’s investment management services and/
or strategies will be utilized by Regions Wealth Management for its trust and investment management clients. RIM receives 
compensation from Regions Bank for providing certain services, including market commentary. When applicable, RIM receives 
additional compensation based upon the assets in Regions Wealth Management client accounts managed according to RIM’s 
strategies. For additional information concerning RIM or its strategies, please see RIM’s Form ADV Part 2A, which is available by 
calling 205-264-6735. 

Neither Regions Bank, nor Regions Wealth Management (collectively, “Regions”) nor the Regions Bank subsidiary, Regions 
Investment Management, Inc. (RIM), are registered municipal advisors, nor provide advice to municipal entities or obligated 
persons with respect to municipal financial products or the issuance of municipal securities (including regarding the structure, 
timing, terms and similar matters concerning municipal financial products or municipal securities issuances) or engage in 
the solicitation of municipal entities or obligated persons for such services. With respect to this presentation and any other 
information, materials or communications provided by Regions or RIM, (a) Regions and RIM are not recommending an action to 
any municipal entity or obligated person, (b) Regions and RIM are not acting as an advisor to any municipal entity or obligated 
person and do not owe a fiduciary duty pursuant to Section 15B of the Securities Exchange Act of 1934 to any municipal entity 
or obligated person with respect to such presentation, information, materials or communications, (c) Regions and RIM are acting 
for their own interests, and (d) you should discuss this presentation and any such other information, materials or communications 
with any and all internal and external advisors and experts that you deem appropriate before acting on this presentation or any 
such other information, materials or communications.
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