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Immunotherapy of precancerous skin lesions
may prevent squamous cell carcinoma

March 21 2019

Precancerous actinic keratosis cells -- blue cells in boxed area at surface of skin
-- under attack by T cells (pink) induced by treatment with calcipotriol plus
5-FU, which appeared to reduce the risk of subsequent squamous cell carcinoma
development by 75 percent. Credit: Kenneth Ngo, Massachusetts General
Hospital Center for Cancer Immunology/Cutaneous Biology Research Center

A treatment previously shown to clear the precancerous skin lesions
called actinic keratosis now appears to reduce the chance that the treated
skin will develop squamous cell carcinomas (SCCs), the second most
common form of skin cancer. In their paper being published online in
JCI Insight, a team led by a Massachusetts General Hospital (MGH)
investigator reports that treatment with the combination of two FDA-
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approved drugs—a topical chemotherapy and an immune-system-
activating compound—reduced the risk of SCC development on the face
and scalp by almost 75 percent.

"This finding provides the first clinical proof-of-concept that an
immunotherapy directed against premalignant tumors can prevent
cancer," says Shawn Demehri, MD, Ph.D., of the MGH Center for
Cancer Immunology and the Cutaneous Biology Research Center, senior
author of the report. "We hope our findings will establish that the use of
premalignant lesions as personalized therapeutic targets can train the
immune system against the progression to cancer."

A common lesion that develops in sun-damaged skin, actinic keratosis is
the third most common reason for U.S. patients to consult a
dermatologist. While the chance of an individual lesion progressing to
cancer is only 1 percent, the majority of SCCs develop from existing
actinic keratosis lesions. In a study) published in the January 2017 issue
of the Journal of Clinical Investigation, Demehri and his team reported
that twice-daily treatment for four days with a combination of
calcipotriol, an FDA-approved treatment to treat psoriasis, and
S5-fluorouracil (5-FU) cream, a standard treatment for actinic keratosis,
significantly reduced the number and size of actinic keratosis lesions.

The current study follows up on the participants of the 2017 trial to
determine whether or not the combined treatment reduced the risk of
their developing SCCs. Of the 130 participants in original trial—64 who
received calcipotriol plus 5-FU and 66 who received a control treatment
of 5-FU in petroleum jelly—three-year outcome results were available
for 84 individuals, 39 who received the combination treatment and 45,
the control treatment. Results for treatment on the face and scalp were
available for 72 participants (32 combination treatment and 40 controls).

Overall, a greater proportion of participants who received the
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combination treatment for lesions on their face and scalp remained free
of SCC development for more than three years after treatment, with only
7 percent developing SCC compared with 28 percent in the control
group. Samples of treated face and scalp tissues of 22 participants
showed higher levels of tissue-resident memory T cells—both CD4+ and
CD8+ T cells—in normal skin treated with the combination treatment,
compared with the control group.

While treatment did not reduce SCC development on the arms, the
investigators believe that may result from greater immune system
activation on the face and scalp along with better penetration of topical
treatments on those areas. They hypothesize that longer treatment with
calcipotriol plus 5-FU may be required to reduce SCC risk on the arms
and other parts of the body.

"Our previous findings that calcipotriol plus 5-FU is highly effective for
actinic keratosis clearance has led to its being increasingly used in clinics
around the world, although further clinical studies are required for
formal FDA approval," says Demehri, an assistant professor of
Dermatology at Harvard Medical School. "The treatment of SCC can be
costly and has significant side effects, and it can be deadly, particularly
for patients with suppressed immune systems.

"The primary reason for treating actinic keratosis is to prevent SCC
development, and our findings suggest this immunotherapy may be an
effective way of achieving that goal," he adds. "Finding that targeting
precancerous lesions with a robust T-cell-directed immunotherapy can
yield effective cancer prevention may be applicable to other organs than
the skin, something we hope to investigate for malignancies such as
breast cancer, for which immunoprevention is an urgent, unmet need."

More information: JCI Insight, DOI: 10.1172/jci.insight.125476
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