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Overview

This activity is designed to inform physicians about the adverse events
observed when treating patients with targeted therapies as well as
immunotherapies such as checkpoint inhibitors.
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primary care physicians, nurses, and advanced practitioners who treat
and/or manage cancer patients who are being treated with targeted
therapies or checkpoint inhibitors. Surgical oncologists, radiation
oncologists, pathologists, fellows, physician assistants, and other
healthcare providers interested in the management of adverse events
associated with targeted therapies and checkpoint inhibitors are also
invited to participate.
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After participating in this CME/CE activity, learners should be better

prepared to:

e Compare and contrast the differences between adverse events from
targeted- and immune-related therapies versus those seen with
conventional cytotoxic chemotherapy

e Describe the impact of adverse events when targeted therapies or
checkpoint inhibitors are combined

e Explain the correlation between immune-related adverse events and
the overall survival

¢ Discuss strategies for managing frequently occurring toxicities from
targeted therapies and checkpoint inhibitors
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Enhanced understanding of the immune system in recent years has
led to a paradigm shift in the field of oncology; the realization of
unique pathways that govern cancer cell growth has led to the devel-
opment of several therapies targeting those specific pathways. For
instance, the discovery, that nearly half of all cutaneous melano-
mas harbor a mutation in the BRAF gene, has led to the successful
development of molecular targeted kinase inhibitors against the
mutant kinase. Several kinase inhibitors have been approved since
2011, and for various cancers. Currently, BRAF inhibitors (BRAFi)
and MEK (MEKi) have been licensed for the treatment of meta-
static BRAF mutant (V600E or V600K) melanoma,? and targeted
drugs attacking the epidermal growth factor receptor (EGFR) pro-
tein have been approved for the treatment of lung cancer, among
others.’ Targeted therapy is also being utilized in other solid and
hematologic malignancies.

Recent developments in immunotherapies have been based on
the knowledge that multiple mechanisms of immune suppression
prevent effective antitumor immunity. This realization has led to
the development of a new class of immunotherapy, ie, antibody
therapies directed against several negative immunologic regulators
(checkpoints), commonly referred to as immune checkpoint inhib-
itors. Based on published data, treatment with checkpoint inhib-
itors is demonstrating significant improvements in the response
and survival from advanced melanoma, lung cancer, and renal cell
carcinoma (RCC).4>¢

While approval of these novel immunotherapies and targeted ther-
apies has presented practicing clinicians with opportunities to im-
prove the outcomes of patients who do not respond to conventional
therapies, they often present a challenge for practicing physicians as
a result of adverse events (AEs); for example, the AEs observed with
these therapies are different from those seen with conventional cyto-
toxic chemotherapies."’

BRAFi- and MEKi-associated AEs are different from those seen
with cytotoxic chemotherapy. While certain toxicities appear to be
more specific to individual BRAFi and MEKi drugs, others are com-
mon to all agents. Collectively, these agents have been associated
with toxicities such as skin reactions, diarrhea, asthenia, and nau-
sea/vomiting.® Treatment with EGFR inhibitors is associated with
skin toxicities and diarrhea due to the normal presence of EGFR
receptors in the skin and GI tract, respectively.’’ Similarly, vascular
endothelial growth factor (VEGF)/EGEFR inhibitors may cause hand
and foot syndrome, likely due to peripheral blood vessel contraction
in the palms and soles.>"® These toxicities are not life-threatening;
however, dose interruptions and modifications are often necessary
to ensure adherence to therapy and maintenance of quality of life.!

Similarly, immune-related adverse events (irAEs), that are dis-
tinct from cytotoxic chemotherapies, have been reported with
checkpoint blockade, possibly due to unrestrained T-cell activation,
which is also the reason for its antitumor response.!" Similar to tar-
geted agents, some of the irAEs appear to be common to all check-

point inhibitors, whereas others may vary from one class to another
(CTLA4 vs PD-1/PD-L1).""? The kinetics for irAE onset can have
varying time, and include dermatologic AEs such as maculopap-
ular rash, GI toxicities such as diarrhea and colitis with/without
ulceration, hepatotoxicity, endocrinopathies such as thyroiditis, hy-
pophysitis, adrenal insufficiency, and, rarely, pneumonitis.!"*> The
irAEs can be managed if diagnosed early; for instance, autoimmune
colitis, which presents with diarrhea and abdominal pain, will re-
spond to oral corticosteroids.!"? Frequent patient-provider com-
munication is, therefore, critical for AE management, and rapid
supportive care interventions can go a long way in ensuring optimal
management of the AEs associated with these agents.?

The use of immune checkpoint blockade has been limited to se-
lect malignancies (eg, advanced melanoma, renal cell carcinoma, and
non-small-cell lung cancer); however, given that these agents have
shown promising results in clinical trials for several other malignan-
cies including head and neck, gastric, bladder, ovarian cancers, and
hematologic malignancies, it is likely that these agents may be ap-
proved for other cancers.!! As proactive management is important for
mitigation of these AEs, it is important for practicing clinicians, who
treat their patients with these therapies, to be able to recognize and
intervene early on during their development, in order to maintain
quality of life, consistent dosing, and optimal clinical outcome.

Dr. Mario Lacouture, MD, an expert dermatologist from the Memo-
rial Sloan Kettering Cancer Center, New York, NY, offered his in-
sight and practical tips on the management of immune- and targeted
therapy-related AEs.

Moderator: How are irAEs different from chemotherapy-associated
AEs?

Dr. Lacouture: Immune-related and targeted therapy-related AEs
differ from cytotoxic chemotherapy-associated AEs because, with
cytotoxic chemotherapy-associated AEs, the toxicities appear to be
nonspecific and, in many instances, idiosyncratic. In other words, we
don’t understand why they are occurring. In addition to that, they al-
most always are dose-dependent and they are also cycle-dependent, so
that the more cycles of chemo a person has received, then, the more
severe and the more frequent these toxicities will be. Also, with che-
motherapy, when you combine chemotherapy, ie, combine two types
of different cytotoxic chemotherapy, it appears that the toxicities will
get worse. So the toxicities appear to be additive or synergistic.

Now, if we compare that to irAEs and targeted therapy AEs, the
difference appears to be that with these novel agents, the AEs ap-
pear to be mechanism-based. In other words, as we understand it,
based on the agent’s mechanism of action, the AEs are basically a
consequence of those drugs working in tissues that are not the cancer
tissues. For example, we know that the immune checkpoint inhibi-
tors activate the immune system to attack, not only tumors, but also
the other tissues in the body; for example, attacking tissues in the
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colon causing colitis and diarrhea. We know that EGFR inhibitors,
a type of targeted therapy, block this receptor in colon cancer, as well
as lung cancer. But, they will also block EGFR receptor in the skin,
which is also of critical importance, therefore leading to the acnei-
form rash seen with EGFR inhibitors.

The other difference is that the AEs with immune or targeted
agents, although usually dose-dependent, do not appear to be cy-
cle-dependent. So, if people receive only one or two cycles of these
drugs, they can already develop these toxicities. Therefore, within the
first 2 to 4 weeks or the first 2 months of therapy, patients are devel-
oping these toxicities that also usually need to be treated in addition
to interrupting therapy. With cytotoxic chemotherapy, usually stop-
ping the agent in question will suffice to restore normal health. With
these targeted therapies, because of their longer action and their crit-
ical action in the way tissues operate, one needs to treat the toxicities
in addition to stopping the agent.

And, finally, another thing is that, surprisingly, combining certain
types—not all types—of targeted therapies, you have a lower incidence
of toxicities. For example, when you combine BRAF inhibitors and
MEK inhibitors, you have a lower incidence of dermatologic toxici-
ties, and this is in contrast to cytotoxic chemotherapy or immuno-
therapies, in which, when you combine these drugs together with
similar drugs, you get worse toxicity.

Moderator: Are there any patterns that have been noted for the ap-
pearances of these toxicities! For instance, do the skin-related AEs
appear in the first few weeks and the systemic AEs appear later?

Dr. Lacouture: Yes, with cytotoxic chemotherapy, it usually will take
2 to 3 cycles for patients to start losing their hair, and with irAE
patients to lose their hair and develop other skin or nail toxicities,
it will take several months. With targeted therapies such as EGFR
inhibitors, the acneiform rash will occur very quickly within the first
2 to 4 weeks, and it appears in a very explosive fashion within those
2 to 4 weeks. The rash due to irAE is a little bit more delayed. Tt will
occur within the first 6 to 8 weeks, and then, around week 8, patients
will start to develop the colitis or gastrointestinal toxicities, followed
later on by the endocrine-related alterations after the first 2 months
or so. With targeted therapies/EGFR inhibitors, toxicities occur usu-
ally within the first 2 weeks.

Moderator: How important is multidisciplinary communication and
participation in multidisciplinary team meetings to proactively plan
and manage targeted- and immunotherapy-related adverse events? Do
you see it having an impact in clinical practice?

Dr. Lacouture: Currently, very few institutions have a formal system
in which there is multidisciplinary management or discussion about
toxicities. Most of the multidisciplinary group meetings’ focus is on
the therapeutic outcome of therapies, and not supportive care or tox-
icity management. And this is important because, for example, we
know from surveys, that have been conducted in patients receiving
EGEFR inhibitors, that less than 10% of these patients are ever seen

by a dermatologist to manage the skin toxicity. In patients with an on-
cologist who treats renal cell carcinoma, the majority of them [oncol-
ogists] have responded in a survey that we published in the Journal of
Clinical Genitourinary Cancer13 that they would like to have more
input from other specialists, who perhaps are more knowledgeable
about toxicities associated with agents used in renal cell carcinoma,
such as cardiologists for cardiac toxicity and hypertension, gastroen-
terologists from GI toxicity, and dermatologists for skin toxicity. On-
cologists understand that there is a need for more multidisciplinary
support. Unfortunately, there is a lack of access to these specialists for
many oncologists. There are wait times for appointments with these
other disciplines, or their patients don’t have the luxury of waiting
because they need to know and they need to intervene against these
toxicities, usually on the same day.

Also, there have been data showing that the grading of toxicities
between an oncologist and another specialist will differ, and this
could have important implications. A grade 3 toxicity immediately
dictates that the drug needs to be held. And, there have been studies
showing that oncologists will grade some toxicities grade 3, whereas
a specialist will grade it at a lower severity, showing then that you
perhaps could continue many patients on these drugs for which they
are being interrupted because the grading is not objective.

A proactive approach to intervening or preventing these toxicities
may be very helpful. We have developed such systems here at our
phase I developmental therapeutics committee, and in other areas
where the toxicities are very frequent. But, as a matter of course,
and in most institutions, there is no systematic approach to this. It
[systemic approach] would be of extreme help, because it would also
liberate the oncologist and their nurses to do what is, of course, the
most important thing, which is to treat their cancer and minimize
these events affecting the dose of the patients, their impact on quality
of life, and the need to stop these drugs.

I like the idea of a multidisciplinary [approach]. Most of what they
call tumor boards, at the moment in most institutions, as the name
implies, they only meet, let’s say, for a patient who has a challenging
case. But, there is really no toxicity board in which the focus is man-
aging adverse events. There is no such toxicity board in which a group
of investigators or clinicians identify better supportive care measures.

Moderator: Our next question was, what impact do targeted thera-
pies have on the patients’ emotional well-being, as well as the func-
tioning, based on the data from the Rosen, et al manuscript* in
which the skindex16 questionnaire was administered to all cancer
patients?

Dr. Lacouture: In this study of over 280 patients treated with cyto-
toxic agents or targeted therapies, a quality of life questionnaire spe-
cific for dermatology or skin, hair, and nails was given. And what was
found was that patients receiving targeted therapies had a significant-
ly higher negative impact on their quality of life when compared with
those treated with cytotoxic agents, and the most important com-
ponent of these patients’ quality of life that was affected was their
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emotions. The one [aspect] that was greater with targeted therapies
was the emotional [one], probably because with the emotional com-
ponent, you have many more toxicities affecting the face or areas of
the body exposed to other people, and also because you have a greater
incidence of itching and other symptoms that can decrease a patient’s
ability to sleep and just feel comfortable.

Moderator: Would you be able to share key takeaways from the
phase II study” of EGFR inhibitors that compared preemptive
versus reactive skin toxicity treatment in patients with metastatic
colorectal cancer?

Dr. Lacouture: The most important two points of this phase II are
the following: number one, that by using a prophylactic regimen with-
in the first 6 weeks of treatment with an EGFR monoclonal antibody
and chemotherapy with topical corticosteroid to the face and chest
and an antibiotic such as doxycycline, 100 mg twice daily during the
first 6 weeks, you are able to reduce grade 2 or worse skin toxicities
by more than 50%. You are able to reduce grade 3 skin toxicities, or
eliminate them altogether, with the use of this prophylactic regimen
of the topical steroid and the oral antibiotic. Point number two: you
are also able to improve upon dehydration, neutropenia, and diar-
rhea if you start patients on this prophylactic antibiotic regimen and
topical steroid, likely because you maintain an intact barrier of the
skin and you alter the intestinal flora with the antibiotic, preventing
the diarrhea that was associated with these agents.

Moderator: What are some of the most mentionable irAEs seen
with the checkpoint inhibitor nivolumab? Also, are there any differ-
ences with respect to AEs seen with ipilimumab versus those seen
with pembrolizumab?
Dr. Lacouture: With nivolumab, the most common irAEs are colitis
or gastrointestinal toxicity, manifested usually by diarrhea and ab-
dominal pain; also, pruritus or itching of the skin, a maculopapular
rash, as well as endocrine alterations. In terms of pembrolizumab and
nivolumab, they appear to have a very similar toxicity profile.
Ipilimumab has a similar constellation of irAEs as PD-1 inhibitors,
but more severe and frequent. Conversely, with pembrolizumab or
nivolumab, you have another toxicity that you do not see with ipili-
mumab, pneumonitis, which occurs in less than 5% of patients with
PD-1 inhibitors, but you do not see it with ipilimumab.

Moderator: What role does patient communication play in manage-
ment of these adverse events? How best could this information be
communicated to the patient in your opinion? Should it be all at one
time or as the treatment progresses!

Dr. Lacouture: Because adverse events do not always appear simulta-
neously, it would be good to focus on the most immediate and severe
toxicities, on the first visits. If one is seeing a patient every month
or every six weeks, focus on the most likely or severe toxicities that
can occur during that time period, so that patients can report their
symptoms if and when they do occur.

And it’s important to indicate to patients that if they experience
toxicities, [they should] communicate with their oncologist or their
oncology team, as soon as they feel them, and not wait for the next
visit to report on these. And even in between appointments, it’s im-
portant for patients to know that they should communicate with
their oncologist.

Moderator: What effect does combining checkpoint inhibitors have
on irAEs?

Dr. Lacouture: There are lower incidence of dermatologic toxicities
when you combine a BRAF inhibitor with a MEK inhibitor. But,
when you combine immunotherapies, for example ipilimumab and
nivolumab, you will have a much greater toxicity profile with 55%
of patients having grade 3-4 AEs, and 30% of patients will have AEs
leading to treatment discontinuation. When you combine nivolum-
ab and ipilimumab, for example, in this study published by Dr. Lar-
kin, in New England Journal in 2015, the combination of ipilimumab
and nivolumab resulted in a higher number of toxicities. More com-
monly, what was seen was diarrhea, fatigue, pruritus, rash, as well
as, nausea. Importantly also, endocrine abnormalities occurred in
about 20%, but the most important grade 3 toxicities were diarrhea,
fatigue, and rash. Interestingly, because these drugs combined appear
to be so robust and effective, 70% of patients who discontinued the
combination of nivolumab and ipilimumab, due to AEs, did have
a response in terms of their tumor. So, it’s important to know that
most patients did not receive the full cycles of dosing, but even after
receiving only a few cycles that led to a greater toxicity, they did re-
spond to the drug in a beneficial way.

Moderator: Do irAEs have an impact on overall survival? Do we have
any data from published studies evaluating this?

Dr. Lacouture: Yes, there is data in melanoma, a paper published by
Dr. Jeff Weber’s group, in Clinical Cancer Research, in 20167—the first
author is Freeman-Keller—which shows that melanoma patients, when
treated with nivolumab, had an improved overall survival when they
developed rash or vitiligo, which is the depigmentation of the skin,
both of which are considered to be irAEs. So, it’s important to know
this, because it also helps in counseling patients. It helps them to bet-
ter cope with these side effects if a discussion is held indicating that
they may experience a rash or vitiligo, but, that usually when these
things happen, it means that the drug is going to work better. So, it
at least helps patients find some comfort in these untoward events.

Moderator: What special considerations need to be kept in mind
for management of dermatitis and pruritus’

Dr. Lacouture: [An important point is that] usually interrupting
the drug, interrupting the immune checkpoint inhibitor will not
be sufficient. One needs to intervene or treat the pruritus and the
rash. Another important point—what [ usually see—is that the use
of topical steroids is, of course, not easy because patients have to
apply this all over their body; and, usually they are prescribed a
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topical steroid of an adequate potency. So it’s important in these
patients, because of the implications of this in terms of impacting
the dosing of the drug, that a high potency topical corticosteroid is
used in a vehicle that is easy to apply to large parts of the body, for
example, coming as a spray or as a foam, something easy to spread
all over the body, to apply it twice daily and to continue applying
it even after the rash has resolved for at least two weeks in order
to prevent this reappearance upon re-challenge with the immune
checkpoint inhibitor.

I would also like to emphasize that, as I said, it needs to be treat-
ed, and not only the drug needs to be held, but, also, oral cortico-
steroids need to be used whenever the rash is of grades 2 or 3 in
severity. Another thing that’s important to know is that some stud-
ies have shown that the use of corticosteroids to manage irAEs did
not result in a negative impact in clinical outcome. So, using oral
corticosteroids is better to manage these events and does not appear
to have a negative impact on outcome. And finally, with pruritus,
it’s important to keep in mind, that in most patients, the pruritus
is not associated with a rash. So, one needs to find other ways to
treat this pruritus, which will include oral antihistamines—topical
antihistamines are not very effective—oral antihistamines, and oth-
er agents, such as GABA analog agents like pregabalin, gabapentin.
Aprepitant, the NK1 receptor inhibitor, has also been found to be
effective in pruritus, and those things can be considered.

Moderator: How should GI adverse events, such as diarrhea and coli-
tis be managed in patients taking checkpoint inhibitors?

Dr. Lacouture: Diarrhea and colitis usually is treated with antimotil-
ity agents and modifications in the diet when there is no bleeding or
pain associated with it, and when it’s mild in severity. So counseling
from a nutritionist or dietitian is helpful. When it’s moderate, in
other words, there are 4 to 6 stools a day greater than baseline, one
should withhold the immune checkpoint inhibitor and start oral cor-
ticosteroids, about 0.5 mg/kg/day of prednisone or the equivalent.
You continue those steroids until the severity of this diarrhea goes
to mild, or it resolves, and then you resume the immune checkpoint
inhibitor at a reduced dose according to the package insert.

If the diarrhea is severe or life-threatening, with 7 or more stools
per day over baseline, one should also consider an evaluation by a
gastroenterologist for a possible bowel perforation or for an endos-
copy. Steroids are recommended at a dose of 1-2 mg/kg/day of pred-
nisone, or the equivalent, until the diarrhea improves to grade 1 or
0. Patients should continue to be evaluated. It’s important to obtain,
in these patients—always when they do not respond—a bacterial panel
of their stool to make sure there is no other infection. And, also, if
patients do not respond to steroids, the recommendation is to use an
intravenous tumor necrosis factor (TNF) alfa inhibitor such as inflix-
imab; only about two cycles of infliximab are needed.

Another important thing is, that whenever there are signs of pain
suggestive of perforation, to perform imaging studies such as a CT
scan, and, also, I strongly recommend an evaluation by a GI doctor

in case there is a need for endoscopy and to rule out infections that
they would do with a stool sample.

Moderator: How frequent is the occurrence of pneumonitis in pa-
tients on checkpoint inhibitors? How could this be managed in clinic?
Dr. Lacouture: Pneumonitis, thankfully, is not very common, and
occurs in less than 6% of the patients. The incidence appears to be
increased in patients who have lung cancer and in patients who re-
ceive combination immune checkpoint inhibitors. It’s usually a clin-
ical diagnosis, so patients present with dyspnea, cough, fever, and
chest pain. So, it could progress or could be reminiscent of acute
pneumonia or acute respiratory distress syndrome. It is a clinical di-
agnosis; so, in imaging, you would see the infiltrates and you would
see hypoxemia in these patients. The treatment usually consists of
admission of these patients, and also depends on the severity.

So, for example, for a grade 1 pneumonitis that is asymptomat-
ic and there’s only radiologic changes, one would investigate with a
high resolution CT of the chest. And, usually, with grade 1 pneumo-
nitis, you continue immunotherapy, but monitor for symptoms every
3 days. And, then, you would repeat the CT scan at every cycle of
therapy. If the patient has a grade 2 pneumonitis with mild-to-mod-
erate or new symptoms, it’s important to also image them with a
high-resolution CT, and, whenever necessary, do a bronchoscopy to
see if there is any infection. It’s important to withhold immunothera-
py. Patients should be monitored daily for a moderate-to-severe pneu-
monitis. Prednisone, at a dose of 1 mg/kg/day or equivalent, should
be given, and if the pneumonitis persists for more than 3 days, the
notion is that one would discontinue immunotherapy altogether be-
cause of the severe implications of this.

So, for grade 3 and 4 pneumonitis, and, of course, patients who
are hypoxic, it is important to also, again, follow the patient with im-
aging, microbial assessment where necessary, and to consider a pul-
monary and infectious disease consult for possible bronchoscopy. For
a grade 3 or 4 pneumonitis, discontinuation of immunotherapy is
mandated. Patients need to be hospitalized, and the steroids should
be given by IV at a dose of 2 to 4 mg/kg/day of methylprednisolone,
and patients should also be given prophylactic antibiotics. If the tox-
icity worsens after 48 hours, consider additional immunosuppression
such as cyclophosphamide, mycophenolate mofetil, or infliximab.
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