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Abstract: Immunologic checkpoint inhibitor is a new class of antineoplastic drugs which mechanism of

action depends on the interaction with the immune system. The first in class was ipilimumab, anti-CTLA4,
and soon the anti-PD1 (Programmed Death 1) and anti-PDL1 are expected to be available. Although the

profile of adverse events is unique, they are predictable and, by complying with the guidelines available, the

management of these drugs is safe in the great majority of patients. Here, it is provided a review of adverse

events and their management.
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Introduction

For several years, metastatic melanoma treatment was based
on dacarbazine. Results have been disappointing (1). Despite
this, it has been the main choice for control arms, even in
recent randomized controlled trials (1-5). Alternatively,
immunotherapy has been studied for many years, as a
promising therapy. The main reason for investment in
research on immunotherapeutic agents is data supporting
the idea that the immunologic system may interfere with
melanoma outcome. Observations that support this theory
are the findings of immune activity at spontaneous regression
sites (6-8), melanoma with better outcome in patients who
develop autoimmune events (e.g., vitiligo) (9) and worse
outcome in patients with immunodeficiency (10-12).

Many immunological agents, such as vaccines and
cytokines, have been used in melanoma treatment. To the
present, there is no single therapy vaccine considered active
for metastatic melanoma or in the adjuvant scenario (13,14).
The only positive results observed were in a single trial with
gp100, which provided better results when added to high-
dose of interleukin-2 (IL-2), but not enough to change
practice (15).

Among cytokines, the only two drugs available for
melanoma treatment are IL-2, in metastatic disease, and
interferon-alfa in the adjuvant scenario. Despite their
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recognized activity, both therapies have yet to be universally
adopted, mainly due to their toxicity profiles (16-18).

High-dose IL-2 has been approved based on data
showing a long-term survival rate for approximately 5%
of patients treated (16,17). No prospective molecular
biomarker has been found to enrich these results, although
clinical presentation was correlated with response rate (19).
Complex and severe toxicity demanded more in terms of
logistics and learning-curve for the treating institutions, in
order to improve safety for patients (20). A significant point
to consider in the IL-2 therapy was the dose adjustment
according to toxicity: the number of doses administered
depended on the toxicity, with the recommendation being
to reach patients’ tolerance threshold. This strategy, without
the proper training of the entire treatment team, leads to
higher risk of morbidity and mortality. Although there are
defined guidelines, most community oncology centers have
not adopted high-dose IL-2 as an alternative (21).

In the pursuit of the long-term benefit provided by
immunotherapy, new agents have been developed. The new
class of agents, called immunological checkpoint inhibitors,
includes monoclonal antibodies without direct immune
activity against tumor cells. They act through receptor
blockade at specific points in the immune response. The
first drug in this class was ipilimumab, an IgG antibody
directed at the CTLA4 receptor of the T-Lymphocyte.
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Table 1 Immune related adverse events (25)

Pruritus

Rash

Vitiligo

Diarrhea

Colitis
Hypothyroidism
Hypophysitis
Adrenal failure
Hepatitis
Pancreatitis
Peripheral neuropathy

This molecule is expressed on the T-cell surface after its
activation and competes for B7 (a molecule of the antigen-
presenting cell surface) interaction, which leads to an
inhibitory signal for the T-cell (22,23). Through CTLA4
blockade, ipilimumab promotes a release of this inhibition
and in turn, enhances the immune response (24). Its clinical
activity has been demonstrated in two randomized clinical
trials. The first trial dealt with previously treated melanoma
patients, using four cycles of ipilimumabe at a dosage of
3 mg/kg (25). In this trial, the relative risk reduction for
death was 34% for the patients that received ipilimumab, in
comparison to those in the control arm (gp100). In a second
randomized trial, with untreated patients, ipilimumab
combined with dacarbazine was compared with dacarbazine
alone. In this trial, four cycles of 10 mg/kg of ipilimumab
were administered, followed by maintenance infusions every
12 weeks until progression. Again, overall survival benefit
was verified, with a 28% risk reduction of mortality (2).
Although registration for ipilimumab in many countries
was based in a single randomized trial, its development was
rather long, with thousands of patients treated. This led
to the important observation of toxicity and allowed the
developers to define a comprehensive core of guidelines
for patient management, which made the drug safe
for community-based usage. To follow, toxicity and its
managing guidelines will be reviewed and discussed.
Recently, three new drugs had their initial data presented.
Nivolumab (26,27) and lambrolizumab (28) are both PD1
(Programmed Death 1) blockers. MPDL3280A (29) is a
PD-L1 inhibitor. PD1, is a T-Lymphocyte surface receptor
which promotes inhibition of cell immune response upon
interaction with its ligands: PD-L1 and PD-L2. It promotes
such reduction by a rapid up regulation at the antigen cell
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presentation, causing an acute inhibitory signal. Another
mechanism of T-cell inactivation is through chronic
exposure to antigens and, in particular, PD-L1. This may be
observed in tumor infiltrating lymphocytes, which become
exhausted (30). The blockade of PD1 interaction with its
ligands, promotes improvement of acute T-cell activation,
and also restores chronic activity, revert the exhaustion (31).
The toxicity profile discussed in the text to follow will be
based on the initial data presented on these drugs.

Anti-CTLA4

Two anti-CTLA4 have been developed, but only
ipilimumab was registered. The other, tremelimumab,
was not registered due to a lack of data showing overall
survival benefit (4). The content to follow will be based on
ipilimumab data.

CTLA4 blockade by ipilimumab, provides suppression
of the inhibitory signal to the T-cell and, by doing so,
increases the chance for activation. Ipilimumab activity has
no antigen specificity. Consequently, toxicity occurs due to
a reduction in tolerance to antigens previously recognized
as “self”, which leads to autoimmune events. 7able 1 reports
the most commonly observed immune-related adverse
events. Aside from immune-related adverse events, other
non-specific symptoms have been reported (e.g., fatigue,
headache, dyspnea, cough) but their concrete connection
might not be evident.

In general, immune-related toxicity due to ipilimumab
may be treated according to Table 2 guidelines. This is
a summary of the large majority of recommendations.
Although not obligatory, grading toxicity based on
Common Toxicity Criteria (CTC) by the National Institute
of Health and National Cancer Institute is helpful in terms
of orientation and is the basis for most guidelines provided.

Dermatological adverse events

Dermatological adverse events may be observed in up to
44% of patients, although less than 2% are considered
severe (grade 3 or 4). Still, Stevens-Johnson syndrome and
toxic epidermal necrolysis have been reported and must be
considered in rapid-onset cases of skin toxicity.

Rash

A maculo-papular rash is reported in up to 20% of patients
receiving ipilimumab (Figure I). Appearance usually occurs
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Table 2 General guidelines for ipilimumab immune related adverse events

Grade CTC grade Immediate measure Follow-up measures Ipilimumab maintenance
Mild 1 Symptomatic treatment Monitoring Maintain schedule as planned
Moderate Symptomatic treatment; oral steroids Monitoring; steroid Skip cycle if not resolved or grade 1, at
2 (prednisone 0.5 mg/kg/day) taper as medically the date of the planned cycle. If skipped,
recommended this will not be compensated later
Severe 3 Symptomatic treatment; IV steroids ~ Monitoring; steroid taper Discontinue permanently ipilimumab; not

4 (prednisone 1-2 mg/kg/day)

for at least 30 days

even re-induction should be offered

CTC, Common Toxicity Criteria.

Figure 1 Maculo-papular rash after three cycles of ipilimumabe.
Grade 1.

after the third week of therapy, with its peak at the sixth
week. Most of the cases are considered as grade 1, using
CTC (less than 10% of body surface area involved) and may
be accompanied by symptoms such as pruritus. Restricted
lesions might be observed, eventually treated with topical
corticosteroids such as betamethasone 0.1% or clobetasol
0.05%. No change in the ipilimumab schedule is necessary.
Patients with symptomatic lesions and a body surface area
involvement greater than 10% but less the 30% (grade 2),
should be treated with topical or oral steroids (prednisone,
up to 0.5 mg/kg/day, or equivalent). Rapid improvement
is anticipated and the steroid is to be tapered according to
medical evaluation. At subsequent ipilimumab infusion,
there are of skin involved should be at most a grade 1 in
order to proceed with the infusion. Otherwise, infusion
must be rescheduled. Rare events of grade 3 rash (greater

© Chinese Clinical Oncology. All rights reserved.

www.thecco.net

Figure 2 Ipilimumab-induced vitiligo.

than 30% of body surface area involved) must be treated
with IV steroids (methylprednisolone 1-2 mg/kg/day, or
equivalent) and upon improvement, oral steroids may
replace IV steroids, with the same tapering plan put into
place. The aforementioned skin-area involvement would
suggest a permanent discontinuation of ipilimumabe (32).

Pruritus

Pruritus may be observed in up to 25% of patients, with or
without visible skin lesions. No debilitating cases have been
reported. If accompanied by a skin lesion, pruritus should
be treated according to guidelines mentioned above. The
pruritus itself may improve with oral anti-histaminic drugs,
such as hydroxyzine or diphenhydramine.

Vitiligo

By activating the immune system, response directed to
melanocytes may lead to an immune response against
melanocytes, causing vitiligo (Figure 2). Although no symptoms
or harm, beyond aesthetic, are expected, patients should be
warned of the possibility. The occurrence of spontaneous
vitiligo has been linked to better melanoma (9) outcome, but
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Figure 3 Ipilimumab-induced colitis.

it is not known whether the ipilimumabe-induced vitiligo
produces the same benefit.

Gastrointestinal adverse events
Diarrbea and colitis

The unspecific immune activation of the immune system
might lead to intestinal mucosal infiltration by lymphocytes
or neutrophils causing diarrhea (33). This may be
accompanied by colitis symptoms. Diarrhea is reported in
approximately 30% of the patients receiving ipilimumab
at 3 mg/kg (25). Higher dosage trials have documented
higher rates of diarrhea (2). The significance given to the
issue of diarrhea is a consequence of reports of patients with
bowel perforation and deaths related to colitis (25). Proper
management has led to an overall improvement in severe
diarrhea events and made catastrophic events quite rare.
Diarrhea generally occurs after the 5" week of therapy
and patients must be advised to report its onset, as prompt
intervention and adequate monitoring are the keys to
successful management. Grade 1 diarrhea (increase of up
to 4 bowel movements over baseline) may be treated with
anti-diarrheic medication, such as loperamide (2 mg PO,
every 4-6 hours). Restriction of milk and dairy products is
also recommended, as this allows for the investigation of
other plausible causes, such as Clostridium difficile infection.
Monitoring is essential in order to assure patients are
properly hydrated and to detect eventual worsening to
grade 2 (increase of 4 to 6 bowel movements over baseline),
or the occurrence of abdominal pain or the presence of either
blood or mucus in stool (colitis, grade 2). In such cases, oral
steroids (prednisone 0.5 mg/kg/day or equivalent) should be
added to the treatment plan. Although improvement should
be seen within a few days of commencement of treatment,
the steroid tapering period should be no less than 30 days.
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Early interruption carries a high risk of relapse. The need
for performing a sigmoidoscopy or colonoscopy is not clear.
The intrinsic mechanism of ipilimumab-induced diarrhea is
inflammatory and perhaps, the only benefit of endoscopic
documentation (Figure 3) would be to monitor outcome
and justify the use of TNF blockers, as will be discussed
later. In severe cases, with 7 or more bowel movements
over the baseline, peritoneal signs, dehydration or any
reason for hospitalization must be treated with IV steroids
(methylprednisolone, 1-2 mg/kg/day IV) until improvement.
The lack of a complete response or the inability for the
complete taper of steroids should lead to the use of anti-TNF
inhibitors (i.e., infliximab). These drugs are approved for
colitis and have been useful in treating patients with steroid-
refractory ipilimumab-induced diarrhea (34,35).

Endocrine adverse events

Just like any other tissue, endocrine glands are subject to
autoimmunity and several known endocrinopathies have
these mechanisms. By enhancing immune activity through
negative checkpoint inhibition, as ipilimumab does, patients
receiving it are at risk of endocrine immune-related adverse
events. Knowledge of said risk led to the recommendation
of thyroid function monitoring during ipilimumab therapy.
Primary hypothyroidism may be detected while patient
is still asymptomatic, through detection of an elevated
TSH associated or not with free T4 lowering. Hormone
replacement therapy with levothyroxine, adjusted according
to TSH and free T4 levels, is usually enough to control this.
There is no usual recommendation for steroid use, as the
odds of recovering thyroid function are low. An elevation of
free T4 has been observed, characterizing hyperthyroidism,
albeit generally asymptomatic.

Low free T4 levels associated with normal or low TSH
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levels should raise suspicion for secondary hypothyroidism,
or even more frequently, hypophysitis. Hypophysitis is
in general insidious and detected by laboratory changes.
Symptoms include fatigue, myalgia, orthostatic hypotension,
loss of libido and erectile dysfunction. It may be promptly
treated with the proper hormone replacement, such as
levothyroxine, testosterone or estradiol, or corticosteroid
(fludrocortisone or prednisone). High-dose steroids are
not usually used to preserve or recover gland function,
as they are in general exhausted by the time the disorder
is detected. Although, in cases of hypohysis edema with
headache and eventual sight changes, they are essential,
and should be used with and initial IV steroid course
(1-2 mg/kg/day of methylprednisolone or equivalent) and
tapered over 30 days, at least, as symptoms improve.

Isolated adrenal dysfunction is possible, although less
common than hypohysitis. The diagnosis may be given
with the detection of elevated ACTH, which is much more
sensitive than baseline cortisol level. In general, a cortrosyn
stimulation test is not necessary.

In general, endocrine dysfunction will start after six weeks
of therapy, but delayed cases, even after one year of therapy,
may occur. As fatigue symptoms may also be due to systemic
symptoms of a progressive illness, this should be ruled out as
well (32).

Hepatic adverse events

Hepatic parenchyma inflammation may lead to cholestasis,
liver enzyme elevation or even hepatitis. Such hepatic
changes, have, overall, been reported in less than 5% of
patients, receiving 3 mg/kg. The severity is, in general,
measured by transaminases and bilirubin elevation, as
described in CTC-NCI. Grade 1 liver toxicity [AST
(aspartate aminotransferase) and ALT <3x ULN and
Bilirubin <1.5x ULN] demands only close monitoring.
Further elevation that characterizes grade 2 (AST and ALT
>3x and <5x ULN and bilirubin >1.5x and <3.0x ULN)
should lead to initiation of oral steroid therapy and the
interruption of ipilimumab, until normalization. Grade 3
(AST and ALT >5x and <20x ULN and bilirubin >3x and
<10x ULN) or higher demands treatment with IV steroids
and permanent discontinuation of ipilimumab.

In general, the onset of hepatitis or liver enzyme changes
occurs after six weeks of therapy. The treating physician
must be vigilant to possible progressive illness causing
hepatic changes. This possibility must be ruled out prior to
investigating hepatic toxicity associated with ipilimumab (32).
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Pancreatitis

The onset of abdominal pain and vomiting, without
any evident cause, should prompt and investigation into
pancreatitis. The diagnosis of acute pancreatitis is readily
given through testing for amylase and lipase changes.
The occurrence of exocrine or endocrine dysfunction is
rare. Again, based on CTC grading, which uses amylase
and lipase levels, oral steroids (at the same dosages) are
recommended for grade 2 toxicity and IV steroids for
grade 3 or 4 (32).

Neurologic adverse events

Autoimmune activity to neuronal tissue may be diagnosed
anywhere from mild peripheral paresthesia up to a severe
Guillain-Barré syndrome. This, in general, does not occur
prior to the second infusion of ipilimumab. Fortunately
these events are rare and make up less than 1% of
patients complaints, but one should be watchful for these
symptoms from their onset, as their worsening may follow
a predictable pattern (25). Moderate symptoms should be
treated with oral steroids, and severe symptoms, with IV
steroids as well as assignment of neurologist to follow the
patient and advice on therapy options (32).

General guidelines for ipilimumab toxicity
management

Table 2 summarizes the recommendation for steroid use,
in accordance with the CTC grading system. It is very
important, though, that the treating physician rate the
toxicity, for the purposes of therapy planning and outcome
monitoring. Although the CTC system is not compulsory,
it has been extensively used for ipilimumab toxicity
management and proven itself practically and effective in
daily practice.

Patients must be instructed to report their symptoms
and be aware that delay in this may result in more severe
toxicity and raise the chances of therapy discontinuation.
The immunosuppressive action of steroids should not be
reason for non-use during adverse events. Although, there is
data suggesting that toxicity is directly related to its efficacy,
this has not been widely accepted (36,37).

PD1 blockers

Early activity data has been reported on a new class of
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Table 3 G3/G4 adverse events during therapy with PD1 blockers

Nivolumab
Fatigue
Diarrhea
Abdominal pain
Nausea
Dry mouth
Vomiting
Hyperuricemia
Hypophosphatemia
Lymphopenia
TSH elevation
Anemia
Thrombocitopenia
Hypothyroidism
Lambrolizumab
Fatigue
Diarrhea
Abdominal pain
Hypothyroidism
Decreased appetite
Increased AST
Renal failure
Rash
Pruritus

PD1, Programmed Death 1; AST, aspartate aminotransferase.

immunotherapeutic agents: PD1 blockers. The available
data is, up to this moment, based solely on phase 1 and
phase 2 trials. Consequently, there are no specific guidelines
for toxicity management. Although, with an immune
mechanism and in part, with tolerance inhibition, it is
expected that toxicity will be less than but similar to the
ipilimumab profile. Tible 3 shows G3 and G4 adverse events
reported during the use of nivolumab and lambrolizumab,
in their reported trials (26-28).

Diarrhea, endocrine adverse events, skin toxicity,
myalgia, arthralgia, pyrexia and fatigue were reported and
their treatment should include symptom management for
mild events and the use of steroids for severe cases (26-28).

A unique toxicity observed has been lung toxicity. In the
lambrolizumab phase 2 trial, cough was reported in 8% of
participants, dyspnea in 4% and pneumonitis in 4%, but no
grade 3 or 4 events were observed. In the nivolumab phase
1 trials, 4% of patients reported cough (none G3 or G4).
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The basis of its management should be similar to the general
management guidelines for ipilimumab toxicity, but with
special attention paid to respiratory infectious agents that my
resemble pneumonitis (28).

PD-L1 blockers

Following development of PD1 blockers, come two PD-
L1 blockers. Although the blockade of the interaction of
PD1-PDL1 occurs with either antibody, PD-L1 blockade
does not limit the interaction of PD1 with PD-L2, which
preserves homeostasis and is a theoretical mechanism for
PD1 blocker-induced pneumonitis. Very few G3 and G4
adverse events were reported and most common were
hyperglycemia, AST and ALT elevation, back pain and
adrenal failure (29).

With more patients treated and with more involved
follow ups, this data is expected to become clearer and
guidelines for toxicity management, more defined.

Combination of checkpoint inhibitors

Even without a definite role for PD1 blockers in the
treatment of melanoma, and unknown ipilimumab effects
on melanoma therapy with these new drugs, the strategy
of combining anti-CTLA4 and anti-PD1, is already
in development. An extended phase 1 trial reported
provocative efficacy data (38).

The combination of both inhibitors is yet to be tested
in terms of efficacy, in a randomized controlled trial, but
clearly, its toxicity is higher than either drug alone, as
seen in preliminary data. Depending on the cohort, 50%
reported diarrhea, 65% reported rash and pruritus and more
than 15% of patients presented grade 3 or 4 transaminases
elevation (38). The benefits of this strategy are already
being tested in a randomized controlled trial, comparing
ipilimumab, nivolumab and their combination. The impact
on efficacy and the feasibility of this regimen will be defined
in the near future.

Conclusions

Immunotherapy has been pursued for many years, as an
alternative to chemotherapy. Despite from many ineffective
attempts, high-dose IL-2 was used with limited benefit and
presenting toxicity profile which demanded more in depth
professional training and improvement in facility logistics.
More recently, T-cell infiltrating lymphocyte infusion
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followed by IL-2 has apparently improved the efficacy, but
neither reduced toxicity nor complexity, which makes it
even more restrictive (39).

With checkpoint inhibitors, outpatient immunotherapy
may be used for the large majority of patients. The toxicity
profile of these drugs is predictable and patients’ safety may
be ensured with strict adherence to guidelines developed by
the researchers.

For many years, metastatic melanoma therapy produced
disappointing results, due to the lack of efficacy of
chemotherapy or complexity and restrictiveness in terms
of IL-2. In addition to the possibility of BRAF and MEK
inhibitors, immune checkpoint inhibitors have become
an important alternative. With clear guidelines to follow,
toxicity should not be an issue in terms of preventing
patient access.
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