
 

Cancer immunotherapy may work better in
patients with specific genes
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New drugs can help the immune system attack cancer, but the drugs'
effectiveness depends on the patient's genetic makeup, a study from Columbia
University Medical Center has found. Credit: National Institutes of Health

Cancer cells arise when DNA is mutated, and these cells should be
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recognized as "foreign" by the immune system. However, cancer cells
have found ways to evade detection by the immune system.

New drugs called immune checkpoint inhibitors can restore the immune
system's recognition of cancer cells and have led to dramatic responses
in a number of cancer types.

But not everyone responds. Investigators at Columbia University's
Herbert Irving Comprehensive Cancer Center and Memorial Sloan
Kettering Cancer Center-led by Naiyer Rizvi, MD, and Timothy Chan,
MD, PhD-have been trying to understand why and have recently found
how an individual's own genes can play a role in the response to the
immunotherapy drugs. The complete findings were published Dec. 7 in 
Science.

The genes involved belong to the human leukocyte antigen (HLA)
system, a gene complex encoding proteins that the immune system uses
to recognize which cells belong in the body and which do not. HLA
genes have many possible variations, allowing each person's immune
system to react to a wide range of foreign invaders. The HLA system
brings fragments of a virus or tumor to the surface of the cell so that the
cell can be destroyed by the immune system.

"Some HLA genes have hundreds of different versions; however there
previously was little understanding of the relationship between an
individual's HLA composition and response to checkpoint inhibitors,"
says Dr. Rizvi, the Price Family Professor of Medicine at Columbia
University Irving Medical Center and director of thoracic oncology and
of immunotherapeutics at NewYork-Presbyterian Hospital.

The new study looked at 1,535 cancer patients treated with checkpoint
inhibitors and found that patients who had more versions (a greater
diversity) of HLA genes responded better to the therapy.
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The study also showed that patients with a combination of low HLA
diversity and fewer tumor mutations don't do as well with immune
checkpoint inhibitors. Drs. Rizvi and Chan have previously worked
together to show that the magnitude and type of damage to cells are
associated with response to these drugs (Rizvi, et al., Science, 2015), and
the new study ties together the patient's HLAs and the tumor genetic
code.

Finally, the researchers showed certain HLA patterns affected survival
as well, a pattern that also has been observed in patients with
autoimmune disease.

"The relationship between HLA and outcomes to immune checkpoint
inhibitors is important for many reasons. It is another piece of the
immunotherapy puzzle-who responds and why. It also may be relevant
for understanding side effects observed with immunotherapy, and this is
an area we are currently exploring," Dr. Rizvi says.

  More information: Diego Chowell et al. Patient HLA class I genotype
influences cancer response to checkpoint blockade immunotherapy, 
Science (2017). DOI: 10.1126/science.aao4572
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