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Abstract
Immunotherapies are rapidly becoming favored amongst physicians for the treatment of various oncologic process due to their more

favorable adverse reaction profile in addition to their increased ability to target specific cancer tissue as opposed to the usual widespread
devastation of healthy tissue that can accompany chemotherapy and radiation therapy. One class of immunotherapies that has shown exquisite
promise in terms of efficacy and limited immune related adverse events is the anti-PD-1/PD-L1 antibodies, which falls under the immunotherapy
classification of check point inhibitor. In this paper, we will give a brief review of the background, mechanism, and side effects common to PD-L1/
PD-1 inhibitors as a cancer therapy.
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Background

Immunotherapies are rapidly augmenting, sometimes even
supplanting, the previously commonplace tactic of chemothera-
py and/or radiation therapy in the treatment of several cancers.
These treatment modalities are favored due to their heightened
ability to specifically target cancer cells while simultaneously
sparing healthy tissue that is usually considered to be standard
collateral damage when using the less-specific treatments of
chemotherapy or radiation. This can result in less severe side
effects for the patients, while also reducing many of the compli-
cations attributable to less specific therapies.

In recent years the use of pembrolizumab, and other PD-1/
PD-L1 inhibitors, as a therapeutic agent for a variety of cancers
has become more pronounced. Beginning in May of 2017, the
FDA approved pembrolizumab for the treatment of non-small
cell lung carcinoma after demonstrating an overall response rate
(55%) that was twice as effective as the previous standard of
care therapy.1 In addition to the treatment of non-small cell lung
cancer, anti PD-1/PD-L1 antibodies are also approved for the
treatment of melanoma, bladder cancer, renal cell carcinoma,
and Hodgkin lymphoma [1]. Several studies have gone on to
validate the positive response rates seen in the initial studies
of pembrolizumab in cases advanced melanoma as well as non-
small cell lung carcinoma. Studies are also being conducted
investigating the response rate that other cancers will show

when treated with pembrolizumab in a series of trials called
KEYNOTE clinical trials, which is still ongoing.

Mechanism of Action

One commonly found feature in cells of a tumor compared to
cells of normal tissue is an aberrancy in the progress through the
cell cycle. Generally, a mutation in the regulatory components of
this intracellular process will experience a mutation resulting in
either over-expression or under-expression of proteins that will
allow for unregulated progression through the cell growth cycle.

The mechanism of action of pembrolizumab is that of a
monoclonal antibody that acts to target against the PD-L1
protein. This inhibits said protein’s interaction that normally
occurs between the PD-1 protein expressed on the surface of
host T-Cells [2]. Under normal circumstances the interaction
of these two proteins, PD-1 and PD-L1, would result in an
inhibitory cascade within the cells expressing PD-L1, halting an
apoptotic process and effectively allowing these cells to “hide”
from the host immune system; Pembrolizumab acts to inhibit
this inhibitor which leads to the continuation of the apoptotic
process.

One somewhat debated topic in the use of this therapy
is the patient population that this drug is indicated for. An
invaluable tool that has FDA support and is widely accepted in
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the treatment community is the use of the Tumor Proportion
Score (TPS). This is calculated using immunohistochemical
testing of the tumor specimen for relative expression of the PD-
L1 surface protein. If the sample shows greater than or equal
to 50% of viable tumor cells displaying membrane staining of
any intensity, this is a properly indicated situation likely to result
in the desired response. A recent publication by Sunshine et. al.
however summarized data from 1400 patients, which showed
that demonstrable responses have been seen in 15% of patients
who have been treated with anit-PD-1/PD-L1 therapies who
have been considered PD-L1 negative on immunohistochemical
testing [1].

Side Effects

Side effects of using this drug have been well documented,
often presenting as fatigue, dermatologic
manifestations, endocrine derangements, pulmonary deficits
or inflammatory changes of visceral organs such as liver or
kidney [2-5]. The most common dermatologic and soft tissue
manifestations consist of pruritic rash, hypopigmentation or
myalgias with one report of eosinophilic fasciitis and vasculitis
found in the literature [5-7].

anorexia,

Smoking is an important factor to consider regarding
the likelihood of side effects associated with pembrolizumab
therapy. Pembrolizumab, along with the other drugs in the
anti PD-1/PDL1 monotherapy class, are known to have a less
severe side effect profile in general when compared to standard
therapies, but when side effects do arise are severe and can
even be deadly. Naidoo et al recently published a paper looking
at the incidence of pneumonitis, an uncommon but serious side
effect seen after anti PD-1/PDL-1 treatment. Of these cases that
were reported, the majority occurred in those patients who had
recently stopped or were current smokers. Most cases have
shown resolution with a hiatus in administration of the therapy
[8-10].

Some cases of infusion reactions have been reported with
the use of pembrolizumab, but most of the adverse reactions
associated with the use of this therapy are thought to be immune
mediated. Very few serious reactions have been reported, with
as few as 5% considered high grade adverse events. Because
this is still a relatively new drug under the early phases of
investigation, however, more information is needed to fully
understand the range of adverse events. There is no currently
published definition on the optimal length of treatment, but
it has been given up to two years. Across all published clinical
trials, there is consistent reporting of the rates of adverse events
showing very few mortalities and generally close to 10% severe
(grades 3-5) adverse events [11,12].

Conclusion

Immunotherapies, such as check point inhibitors, offer
a new and exciting prospect in the treatment of cancer. These

therapies can impart more specificity in their ability to target
tumorigenic tissues thereby sparing healthy tissues that are
often damaged in traditional treatments. The PD-1/PD-L1
inhibitors are a relatively new class of checkpoint inhibitors that
have shown great promise in clinical trials and early reports with
a high efficacy and a low serious adverse event profile. Its novel
mechanism of action has made it a great candidate for several
types of cancers, namely non-small cell lung cancer as well as
advanced melanoma. Generally, those tumors with a tumor
proportion score of greater than 50% on immunohistochemistry
show the best response. More investigation is needed to optimize
treatment protocol as well as test the boundaries of its efficacy
regarding unexplored cancer phenotypes.
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