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Abstract 
Molecularly targeted agents, and notably, the immune checkpoint in-
hibitors, are now considered standard therapies for the treatment of 
advanced melanoma and have forever changed the treatment para-
digm for this difficult-to-treat disease. The adverse event profile asso-
ciated with each class stems from the respective mechanism of action 
and varies considerably from traditional chemotherapy. By possessing 
a thorough understanding of the side effects of each agent, oncology 
advanced practitioners are in pivotal positions to positively influence 
treatment outcomes. Awareness, vigilant screening, early identification 
and prompt intervention, as well as providing comprehensive patient 
and caregiver education are key strategies of toxicity management 
and enable patients the greatest chance of treatment continuation. 
This article provides an overview of the spectrum of toxicities associ-
ated with immune checkpoint inhibitors. It focuses on the most com-
monly encountered toxicities and will describe the less common but 
clinically challenging toxicities. The molecularly targeted agents, in-
cluding BRAF and MEK inhibitors, will also be reviewed, along with an 
overview of management strategies for common toxicities. Patient and 
caregiver resources are included as a reference.

Melanoma has histori-
cally been one of most 
difficult-to-treat can-
cers, with standard 

therapies, including chemothera-
py and radiotherapy, having never 
demonstrated a survival advantage. 
Effective therapies were limited, 

and most patients diagnosed with 
advanced melanoma would suc-
cumb to their disease. Survival was 
measured in months and treatments 
were purely palliative with few 
exceptions. Prior to the advent of 
modern immunotherapy, half of the 
patients who presented with meta-J Adv Pract Oncol 2018;9(suppl 1):57–71
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static stage IV disease would succumb within a 
year, and those patients unlucky enough to devel-
op brain metastasis had an even poorer prognosis 
of only 12 weeks. 

REDEFINING TREATMENT STRATEGIES
From this abysmal background arose paradigm-
changing therapies on both the immunotherapy 
and molecular pathway–targeted therapy fronts. It 
is likely that no other disease has benefitted more 
from the decades-long research resulting in effec-
tive therapies that have redefined the treatment 
strategies for melanoma. Along the immunothera-
py front, discovery of checkpoint pathways within 
the immune system, combined with the fact that 
melanoma tumors exploit these very same path-
ways to evade immunosurveillance, have led to 
anticheckpoint therapies that derepress these in-
hibitory pathways, thereby exposing tumors to the 
full brunt of the body’s immune system. Along the 
targeted therapy front, the discovery of the BRAF 
V600 mutation as a critical driver in the oncogen-
ic process that transforms melanocytes into their 
malignant phenotype has led to the development 
of small-molecule inhibitors of the mutant BRAF, 
along with downstream effectors. 

Each of these therapies provides highly signifi-
cant benefit to both the progression-free and overall 
survival of patients suffering from melanoma. For 
the first time, response to initial therapy and long-
term control of the disease have become a matter 
of routine expectation instead of the extraordinary 
event that one would have expected in the past.

TOXICITY COSTS
There are toxicity costs to these benefits. Because 
of their divergent mechanisms of action, the tox-
icities associated with these agents not only differ 
among themselves but differ from traditional che-
motherapy and previous immunotherapies. The 
presentation can be protean, may exhibit a waxing 
and waning course, and can be confused with dis-
ease progression. These effects and the patient’s 
ability to tolerate these effects will have tremen-
dous influence on the course of therapy and the 
patient’s quality of life. 

Management is often complex and time con-
suming, with some patients requiring significant 
support (Lomax et al., 2017). Care of patients re-

ceiving these therapies is unique and requires the 
expertise of highly educated and skilled provid-
ers who possess a thorough understanding of the 
mechanistic effects associated with these therapies. 
Moreover, clinicians caring for patients receiving 
immunotherapies should have a ready assemblage 
of resources, offering tools, strategies, and inter-
ventions to maximize patient care; this includes 
best practices for telephone triage, a necessary and 
critical skill when caring for patients receiving im-
munotherapy. Patient and caregiver education is a 
major component of care, along with ongoing as-
sessment of adherence and understanding. 

SUPPORTING PATIENTS  
RECEIVING IMMUNOTHERAPY
The current immune checkpoint inhibitors (ICIs) 
approved for use in patients with advanced mela-
noma (Table 1) include ipilimumab, nivolumab, 
pembrolizumab, and a combination regimen of 
ipilimumab plus nivolumab. Immune checkpoint 
inhibitors work by blocking pathways called 
checkpoints. Madden and Hoffner (2017) describe 
immune checkpoints as “on- or off-regulators.” 
CTLA-4 and PD-1 act as “brakes” for the immune 
system. Inhibitors of CTLA-4 (ipilimumab) and 
PD-1 (nivolumab and pembrolizumab) exploit 
these natural immune pathways. By blocking 
(inhibiting) the inhibitory action of the immune 
response, T cells are then able to remain active, 
enabling immune response. However, this de-
regulation of the immune system may lead to ad-
verse effects (also referred to as toxicities), which 
are immune mediated and therefore referred to 
as immune-mediated adverse events (imAEs) or 
immune-related adverse events (irAEs). These 
irAEs are wide ranging in terms of organs affected 
and severity, and may occur alone or in constella-
tion (Puzanov et al., 2017). Because of the unique 
mechanism of action of ICIs, overall management 
differs considerably from other anticancer thera-
pies. For example, unlike chemotherapy, dose re-
ductions are not used; instead, delaying or with-
holding the agent is advised so as to not potentiate 
the immune response.

Most toxicities associated with ICIs are mild 
to moderate in severity and easily managed when 
identified early (Prieux-Klotz et al., 2017; Puzanov 
et al., 2017; Roberts, Culleton, Lwin, O’Byrne, & 
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Hughes, 2017; Rutkowski, 2018). The most com-
mon irAEs affect the skin (rash, pruritus), gastro-
intestinal organs (diarrhea, colitis, hepatitis), and 
endocrine systems (thyroiditis, hypophysitis, ad-
renalitis, diabetes). Neurologic and cardiac irAEs 
occur with less frequency (Roberts et al., 2017) but 
may have serious consequences if they are not rec-
ognized and promptly treated (Kottschade et al., 
2016). Notably, patients with low-grade toxicities 
can also present clinical challenges, particularly 
when they negatively impact quality of life. 

Due diligence warrants a thoughtful assess-
ment of symptoms (Rubin, in press). Evaluating 
for other etiology is necessary to ensure proper di-
agnosis and management. Once an irAE has been 
recognized, appropriate intervention is based on 
the severity, or grade of the symptom as defined 
by the most current version of the National Cancer 
Institute’s (2017) Common Toxicity Criteria for 
Adverse Events (CTCAE), Version 5.0 (accessible 
at https://ctep.cancer.gov/protocolDevelopment/
electronic_applications/ctc.htm#ctc_50). 

This process allows for interpretation of sub-
jective symptoms in an objective manner (Rubin, 
2017) by employing a grading system from 1 (mild) 
to 5 (death) to represent symptoms defined by 

specific parameters based on the organ system in-
volved (National Cancer Institute, 2017). Grading 
defines appropriate intervention; however, other 
factors should also be considered when deter-
mining appropriate intervention for an individual 
patient. Barriers to treatment or adherence, such 
as lack of physical resources including transpor-
tation or a telephone (Madden & Hoffner, 2017), 
may warrant more conservative management for 
an individual. Comorbid conditions must be con-
sidered, especially those with potential to nega-
tively affect treatment outcomes (e.g., current or 
prior history of serious mental illness, cognitive 
deficit, substance abuse, underlying autoimmune 
disease). In the following pages, this article will 
provide guidance on how to evaluate and manage 
specific irAEs. 

MANAGEMENT OF CUTANEOUS 
IMMUNE-RELATED ADVERSE EVENTS 
Cutaneous toxicity (dermatitis) is common with 
ICI therapy. Approximately one third of patients 
receiving anti–PD-1 therapy (pembrolizumab 
or nivolumab) and half of patients receiving ipi-
limumab report some form of dermatitis, but the 
greatest incidence is seen in individuals receiving 

Table 1. Approved Immune Checkpoint Inhibitors for Melanoma 

Indication Agent Approved regimen

Adjuvant Ipilimumaba 10 mg/kg IV every 21 days × 4 doses

Nivolumabb 240 mg IV every 14 days
or
480 mg IV every 28 days
until disease recurrence or unacceptable toxicity, for a maximum of 1 year

Pembrolizumabb,c 200 mg IV every 21 days until disease recurrence or unacceptable toxicity, 
for a maximum of 1 year

Metastatic or 
unresectable

Ipilimumab 3 mg/kg IV every 21 days × 4 doses

Nivolumab 240 mg IV every 14 days
or
480 mg IV every 28 days
until disease progression or unacceptable toxicity

Ipilimumab + nivolumab 3 mg/kg IV every 21 days × 4 doses (ipilimumab) +
1 mg/kg IV every 21 days × 4 doses (nivolumab) 
followed by nivolumab monotherapy at 240 mg IV every 14 days
or
Nivolumab monotherapy at 480 mg IV every 28 days 
until disease progression or unacceptable toxicity

Note. IV = intravenously. 
aAnti–CTLA-4 antibody. 
bAnti–PD-1 antibody. 
cNot yet FDA-approved; expected approval by 2019. 
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combination ipilimumab and nivolumab, with in-
cidence rates nearing 60% (Champiat et al., 2016; 
Collins, Chapman, Carter, & Samie, 2017; Puzanov 
et al., 2017). Dermatitis tends to occur earliest in 
the treatment course (Collins et al., 2017), on an 
average of 21 to 42 days from the start of treatment 
(Curry et al., 2017)

Rash and/or pruritus are the most prevalent of 
the cutaneous effects; however, a broad range of 
clinical appearances can be seen, including macu-
lopapular, follicular, pruritic, pustular, vesicular, 
acneiform, and exfoliative lesions. A pruritic mor-
billiform (maculopapular) rash (Figure 1) on the 
trunk and extremities is the most common cutane-
ous presentation with ipilimumab, while lichen-
oid reactions (Figure 2) are seen more commonly 
with PD-1 blockade (Collins et al., 2017). 

Unique to melanoma, approximately 8% of pa-
tients receiving ICIs develop vitiligo (Puzanov et 
al., 2017). Most cutaneous irAEs are grade 1 or 2, and 
managed well with conservative measures such as 
proactive skin care and use of topical corticoste-

roids and antihistamines. However, severe cutane-
ous adverse reactions, including Stevens-Johnson  
syndrome (SJS) and toxic epidermal necrolysis 
(TEN), have been reported (Brahmer et al., 2018; 
Kottschade et al., 2016; Puzanov et al., 2017). Such 
severe toxicity is considered a medical emergen-
cy and typically requires hospitalization with an 
intensive level of care. For this reason, ongoing 
vigilance is imperative for prompt recognition of 
red flags, such as extensive or rapidly progressive 
rash, oral involvement, or other indicators of SJS 
or TEN. 

Evaluation 
Review of symptoms (ROS) and physical exam are 
the primary components necessary to decide on 
the grade of the irAE. However, grading according 
to CTCAE is a challenge for skin; instead, sever-
ity may be based on body surface area, tolerabil-
ity, morbidity, and duration (Brahmer et al., 2018). 
Laboratory data may be indicated and should 
be determined on an individual basis. Review of 

Figure 1. Morbilliform rash from ipilimumab. 
Photo courtesy of Krista M. Rubin, Massachu-
setts General Hospital Cancer Center. 

Figure 2. Lichenoid rash from nivolumab. Photo 
courtesy of Krista M. Rubin, Massachusetts Gen-
eral Hospital Cancer Center.
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symptoms should include the impact of symptoms 
on quality of life, including factors such as the abil-
ity to perform activities of daily living, impact on 
body image (in the case of rash), and ability for an 
individual to self-manage. Physical exam should 
include a description of rash or skin lesion(s), ex-
tent of body surface area involved, skin integrity, 
and importantly, whether there is oral involve-
ment (Brahmer et al., 2018). 

Management
Proactive prevention strategies should be advised 
for all patients and should encompass a skin hy-
giene regimen that promotes hydration, protects 
from ultraviolet (UV) radiation, and treats any 
underlying xerosis (Madden & Hoffner, 2017; Mc-
Gettigan & Rubin, 2017). Prospectively identifying 
at-risk individuals, including those with preexist-
ing skin or mucosal disorders (psoriasis, eczema, 
severe xerosis), those with dermatitis from prior 
immunotherapy, and xerostomia from prior radia-
tion or surgery, is crucial. 

Grade 1 toxicity can be managed with topical 
corticosteroids and/or topical or oral antiprurit-
ics. Treatment need not be withheld; however, 
close surveillance is necessary (Kottschade et al., 
2016; Puzanov et al., 2017). 

Grade 2 toxicity involves more aggressive 
management of symptoms and may necessitate 
withholding treatment. Patients should be moni-
tored weekly. When the toxicity improves to grade 
1, treatment can then be considered. Higher grade 
toxicity or any patient with blisters covering ≥ 1% 
BSA, a rash with mucosal involvement, a rash in-
volving ≥ 30% BSA, or a rash with skin pain with 
or without blisters (excluding dermatomal vari-
cella zoster) warrants urgent dermatologic evalu-
ation (Puzanov et al., 2017). 

Grade 3 dermatitis warrants holding treat-
ment and starting moderate-dose oral or intrave-
nous (IV) corticosteroids. 

Grade 4 symptoms require high-dose IV ste-
roids (methyl)prednisolone (or equivalent) at 1 to 
2 mg/kg/day and hospitalization with specialty 
care. When toxicity improves to grade 2 or less, 
steroid taper can begin and should extend over at 
least 4 weeks (Puzanov et al., 2017; Roberts et al., 
2017). A grade 4 irAE warrants permanent discon-
tinuation ICIs. 

MANAGEMENT OF 
GASTROINTESTINAL IMMUNE-
RELATED ADVERSE EVENTS
The primary gastrointestinal-related irAEs are di-
arrhea and colitis. Diarrhea is one of the most fre-
quently reported irAEs in patients receiving ICIs 
(Puzanov et al., 2017). Just as nausea and vomit-
ing are distinct entities, so are diarrhea and coli-
tis. When diarrhea is accompanied by abdominal 
pain or the presence of mucus and/or blood in the 
stool, or rectal bleeding, symptoms are suggestive 
of colitis (Madden & Hoffner, 2017; Prieux-Klotz 
et al., 2017; Puzanov et al., 2017). However, it is im-
perative for advanced practitioners to recognize 
that colitis can occur in the absence of diarrhea, 
and it is important to distinguish among these two 
often distinct entities. 

The CTCAE Version 5 defines diarrhea as a 
“disorder characterized by an increase in frequen-
cy and/or loose or watery bowel movements,” 
while the definition of colitis is “a disorder char-
acterized by inflammation of the colon.” In many 
patients, diarrhea is the only presenting symptom 
and may be self-limiting; however, diarrhea may 
also be just a part of ICI-induced colitis (Wang et 
al., 2018). Because colitis can progress to severe 
or life-threatening forms, hospitalization is often 
required with gastrointestinal consultation, and 
surgical consultation is needed if peritoneal signs 
are noted (e.g., poor appetite, nausea, abdominal 
pain or tenderness aggravated by movement, dis-
tension) and perforation is suspected (Madden & 
Hoffner, 2017). 

Rates of diarrhea and colitis are higher in 
patients treated with ipilimumab (23%–33%) 
compared to rates seen with anti–PD-1 blockade  
(≤ 19%), yet the highest rates are seen with the 
combination anti–CTLA-4 and anti–PD-1 regi-
men (44%; Kottschade et al., 2016; Prieux-Klotz 
et al., 2017; Puzanov et al., 2017; Roberts et al., 
2017). Diarrhea and colitis are the most common 
reasons for immunotherapy treatment discon-
tinuation (Roberts et al., 2017); therefore, directed 
and focused assessments to pick up seemingly in-
significant patient reports may also uncover addi-
tional symptoms suggestive of early toxicity (Mc-
Gettigan & Rubin, 2017). Diarrhea and colitis occur 
with a median of 6 weeks into ICI treatment, but 
can start much later, which is why suspicion for 
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immune-mediated colitis should remain high for 
the first several months (Prieux-Klotz et al., 2017). 
Early management of ICI-induced diarrhea may 
prevent severe complications and decrease rates 
of hospitalization (Prieux-Klotz et al., 2017; Rob-
erts et al., 2017) .

Evaluation 
Infectious etiology should be ruled out for all 
patients, regardless of grade, with stool sample 
screening for Clostridium difficile toxin and oth-
er enteric pathogens and serum cytomegalovirus 
polymerase chain reaction (PCR) stool ova and 
parasites. Inflammatory markers (fecal leuko-
cytes or lactoferrin, fecal calprotectin) and fecal 
occult blood testing may help indicate whether 
there is an inflammatory process underlying the 
diarrhea (Kottschade et al., 2016; Puzanov et 
al., 2017). Differential diagnoses such as ICI-in-
duced celiac disease and immune hyperthyroid-
ism should also be considered (Prieux-Klotz et 
al., 2017). Assessing severity in side-effect grad-
uation during immune-mediated colitis is based 
on a patient’s general condition (Eastern Coop-
erative Oncology Group performance status), 
increase in number of stools per day over base-
line, presence of nocturnal stools, incontinence, 
rectal bleeding, abdominal pain, intensity, and 
the use of antidiarrheal therapy (Prieux-Klotz 
et al., 2017). 

Colonoscopy is the most accurate means of 
evaluating the extent and severity of colitis and 
is recommended in appropriate cases since re-
cent data suggest that the presence of ulceration 
on endoscopy predicts steroid-refractory disease 
(Puzanov et al., 2017); however, in some instanc-
es, rectosigmoidoscopy is appropriate and offers 
the advantage of minimal preparation, minimal 
sedation, and more rapid diagnosis (Prieux-Klotz 
et al., 2017).

Management
Management of ICI-induced colitis is varied, 
with no established standard of care and signifi-
cant variation in practice (Mir, Shaw, & Nathan, 
2017). In general, current management initially 
involves CTCAE assessment of toxicity with 
exclusion of contributing causes, such as infec-
tion or bowel perforation. In cases of abdominal 

symptoms suggesting peritonitis, or any grade 3 
or 4 diarrhea, abdominal computed tomography 
scanning seeking colonic perforation must be 
performed. If there is no argument for gastro-
intestinal perforation, endoscopic assessment 
should be performed within a short period of 
time to rule out any other differential diagnosis. 
Mild symptoms are managed conservatively and 
in most cases treatment with the ICI can contin-
ue. Alternatively, the ICI can be held temporarily, 
and if symptoms do not progress, treatment can 
resume (Brahmer et al., 2018; Prieux-Klotz et al., 
2017). Patients should be encouraged to follow 
a low fiber, bland diet, and adequate hydration 
should be encouraged (Prieux-Klotz et al., 2017; 
Roberts et al., 2017). Recommendation for use of 
antidiarrhea medications such as loperamide is 
limited to patients with grade 1 diarrhea and only 
after infections etiology (e.g., C. difficile) is ruled 
out (Brahmer et al., 2018; Prieux-Klotz et al., 
2017; Roberts et al., 2017). In fact, Prieux-Klotz 
and colleagues (2017) discourage the use of any 
antidiarrheal agents even in the absence of infec-
tion, claiming such use has the potential to mask 
higher-grade toxicities and could be dangerous 
in the case of severe colitis.

Grade 2 symptoms warrant withholding the 
ICI until symptoms resolve to ≤ grade 1 (Brahmer 
et al., 2018) and initiating symptomatic manage-
ment as described for grade 1. Patients should be 
monitored closely, with at least weekly (if not more 
frequently) phone call updates or weekly clinic vis-
its. For grade 2 diarrhea, treatment should be held 
and oral corticosteroids initiated (e.g., 0.5–1 mg/kg/
day prednisolone or equivalent). Gastroenterology 
consult should also be considered (Brahmer et al., 
2018; Kottschade et al., 2016). High-grade toxicity 
requires higher doses of corticosteroids (e.g., 1–2 
mg/kg/day prednisone or equivalent). Generally, 
these patients require hospitalization, intravenous 
hydration, and close monitoring. In case of dete-
rioration despite corticosteroids, infliximab (anti-
TNFα) should be considered with a single dose of 5 
mg/kg. Once symptoms begin to improve, cortico-
steroids can begin to be tapered (or changed from 
IV to oral route and then tapered over a period of at 
least a month). Once tapered to 10 mg/day of pred-
nisone or equivalent, and if the patient remains 
symptom-free, restarting treatment could be con-
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sidered. Grade 4 requires permanent discontinua-
tion of the ICI. 

MANAGEMENT OF HEPATITIS  
FROM IMMUNOTHERAPY 
Hepatotoxicity, specifically inflammation of liver 
tissue (autoimmune hepatitis), has been reported 
with ICIs. Presentation is typically an asymptom-
atic elevation of alanine aminotransferase (ALT) 
and/or aspartate aminotransferase (AST), and is 
less frequently accompanied by fever and malaise 
(Hassel et al., 2017; Puzanov et al., 2017; Roberts 
et al., 2017). Hepatotoxicity has been reported to 
occur in 2% to 10% of patients treated with ipilim-
umab, nivolumab, and pembrolizumab monother-
apy, and notably, the incidence with combination 
ipilimumab and nivolumab is reported as 25% to 
30% for all-grade hepatitis, with about half of the 
cases being grade 3. The onset of symptoms occurs 
within the first 6 to 12 weeks from treatment start 
(Brahmer et al., 2018; Hassel et al., 2017; Robert et 
al., 2015).

Evaluation 
Asymptomatic elevations in liver function tests 
(LFTs) are often noted on routine bloodwork. 
However, patients may also present with vague 
abdominal pain, increased fatigue, and jaundice.

Management
Liver function tests should be obtained at baseline 
and prior to each infusion, including AST, ALT, and 
bilirubin. Treatment can continue for grade 1 LFT 
elevations. Patient counseling should include mini-
mizing hepatoxic agents such as alcohol and acet-
aminophen, and LFTs should be monitored closely 
with serial LFTs once or twice weekly. Other causes 
of liver damage such as viral infection, alcohol, 
other medications, or cancer progression should 
be excluded, and other thromboembolic and out-
flow obstructive etiology should also be excluded 
through imaging (Puzanov et al., 2017). Grade 2 
or higher LFT abnormality in which progressive 
and/or new liver disease has been ruled out war-
rants withholding the immunotherapy and initiat-
ing low- to moderate-dose corticosteroids (0.5 to 1 
mg/kg/daily prednisone or equivalent; Brahmer et 
al., 2018; Kottschade et al., 2016). The frequency of 
LFT monitoring should increase with the grade. 

MANAGEMENT OF IMMUNE-
RELATED ADVERSE EVENTS IN THE 
ENDOCRINE SYSTEM 
Endocrine-related toxicities, referred to as endo-
crinopathies, are a distinct set of treatment-related 
adverse events that are unique and outside of the 
typical side-effect profile of chemotherapies. They 
occur in up to one third of patients treated with ICIs 
(Alessandrino, Shah, & Ramaiya, 2018) and include 
thyroid dysfunction, hypophysitis, primary adre-
nal insufficiency, and autoimmune type 1 diabetes 
mellitus. Endocrinopathies tend to appear after the 
sixth or seventh week of treatment, with a median 
time to onset of 7 to 20 weeks (González-Rodriguez 
& Rodriguez-Abreu, 2016). Awareness is key. More-
over, if not identified and managed promptly, symp-
toms may progress and pose serious, possibly life-
threatening consequences as in the cases of adrenal 
insufficiency or adrenal crisis. Unique from other 
irAEs, endocrinopathies typically do not resolve 
because the function of the gland rarely recovers. 
As such, lifelong hormone replacement of the af-
fected organ is required. 

Thyroid dysfunction occurs commonly in 
patients treated with ICIs with rates, includ-
ing subclinical dysfunction, occurring in up to 
50% of patients (Morganstein et al., 2017). It is 
seen more frequently in patients treated with 
anti–PD-1 agents and is more common in females 
(Alessandrino et al., 2018; González-Rodriguez & 
Rodriguez-Abreu, 2016). However, the greatest in-
cidence is reported in patients treated with com-
bination anti–PD-1 plus anti–CTLA-4 regimens. 
Thyroiditis manifests most commonly as hypothy-
roidism and less commonly as hyperthyroidism. 
The median onset of hypothyroidism ranges from 
1 to 5 months, sometimes following a brief period 
of hyperthyroidism. Treatment of hypothyroid-
ism involves replacing thyroid hormone (e.g., le-
vothyroxine), while hyperthyroidism is managed 
with β-blockers in symptomatic cases, followed by 
levothyroxine for hypothyroidism that develops 
later (Sznol et al., 2017). Notably, immunotherapy-
induced thyroid dysfunction has been associated 
with improved outcomes (Iglesias, 2018). 

Evaluation 
Physical exam, ROS, and laboratory data aid in 
the diagnosis. Baseline thyroid-stimulating hor-
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mone (TSH) should be obtained on all patients. 
Because thyroid endocrinopathies are most com-
monly asymptomatic and detected by routine 
laboratory surveillance, regular testing for thy-
roid dysfunction (TSH and free thyroxine [FT4]) 
should be performed every 4 to 6 weeks (Brah-
mer et al., 2018). A high TSH and low FT4 is in-
dicative of primary hypothyroidism, while a low 
TSH in the setting of high FT4 indicates thyro-
toxicosis (Barroso-Sousa et al., 2018). Thyroiditis 
is usually transient and resolves in a few weeeks 
to primary hypothyroidism or, in some instances, 
back to normal (Brahmer et al., 2018). Thyroiditis 
can present with sore throat, tachycardia, palpi-
tations, and other symptoms of hyperthyroidism 
(Sznol et al., 2017). Risk factors for hyperthyroid-
ism include male sex and age > 64 (Morganstein 
et al., 2017) . 

Management 
Immune checkpoint inhibitor–associated hy-
pothyroidism is treated with thyroid replace-
ment. For patients without risk factors, full re-
placement can be estimated with an ideal body 
weight–based dose of approximately 1.2 to 1.6 
μg/kg/day (Brahmer et al., 2018; Kottschade et 
al., 2016), and for the elderly, those with cardiac 
disease, or fragile patients with multiple comor-
bidities, a starting dose of 25 to 50 μg is advised, 
and can be titrated upwards based on repeat TSH 
and FT4 (Barroso-Sousa et al., 2018; Brahmer et 
al., 2018). Asymptomatic thyrotoxicosis gener-
ally does not require treatment; however, pa-
tients with symptomatic thyrotoxicosis may re-
quire treatment with a β-blocker or other agent 
to block peripheral thyroid hormone action until 
the thyroiditis converts over a period of weeks 
to a euthyroid or hypothyroid state (Sznol et al., 
2017). Importantly, it is not necessary to rou-
tinely discontinue ICI therapy in patients who 
develop ICI-related thyroid disorders (Barroso-
Sousa et al., 2018). 

MANAGEMENT OF HYPOPHYSITIS 
FROM IMMUNOTHERAPY 
Inflammation of the pituitary gland is reported 
primarily with ipilimumab and appears to be dose 
dependent (Iglesias, 2018). Hypophysitis with 
anti–PD-1 monotherapy is exceedingly rare, and 

when anti–CTLA-4 and anti–PD-1 are combined, 
the incidence increases; yet interestingly, the se-
verity is less (Igesias, 2018). The time to onset is 
early at approximately 2 months (Iglesias, 2018). 
The main risk factor for developing hypophysi-
tis in patients treated with ipilimumab are male 
sex and age > 60 (Faje et al., 2014), and the mean 
time to onset for nivolumab is 5.5 months and 3.5 
months for pembrolizumab (Torino, Corsello, & 
Salvatori, 2016). 

Hypophysitis can be challenging to recog-
nize as signs and symptoms are often subtle and 
nonspecific in presentation (Alessandrino et al., 
2018). Key presenting symptoms include head-
ache, weakness, and fatigue (Alessandrino et al., 
2018; Faje et al., 2014; Kottschade et al., 2016; 
Sznol et al., 2017; Torino et al., 2016); however, 
it is vital for the advanced practitioner to recog-
nize that ICI-induced hypophysitis can present 
as either panhypopituitarism or isolated ante-
rior pituitary hormone deficiency, with or with-
out pituitary enlargement (Barroso-Sousa et al., 
2018). As such, presenting symptoms can vary 
based on location and degree of pituitary involve-
ment reflecting specific hormonal deficiency  
(Alessandrino et al., 2018), including neuropsychi-
atric symptoms (confusion, hallucinations, mem-
ory loss, and labile mood), visual impairment, in-
somnia, anorexia, diarrhea, cold intolerance, chills, 
erectile dysfunction, and loss of libido (Torino et 
al., 2016). Hyponatremia is commonly seen, most 
likely secondary to adrenal insufficiency (Barroso- 
Sousa et al., 2018). 

Evaluation
For all patients treated with ICIs, especially if 
the regimen includes ipilimumab, if the patient 
presents with headaches, fatigue, and hyponatre-
mia, and especially if it is between the second and 
fourth doses, autoimmune hypophysitis should be 
ruled out. Furthermore, hypophysitis should be 
suspected when a patient presents with central 
hypothyroidism (low FT4 with low or inappropri-
ately normal levels of TSH; Barroso-Sousa et al., 
2018; Kottschade et al., 2016). 

Bloodwork measuring pituitary hormones 
as well as target tissue hormones should be ob-
tained, including: cortisol, adrenocorticotropic 
hormone (ACTH), follicle-stimulating hormone, 
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luteinizing hormone, FT4, free triiodothyronine, 
prolactin, testosterone in men, and estradiol in 
women (Brahmer et al., 2018; González-Rodri-
guez & Rodriguez-Abreu, 2016). Magnetic reso-
nance imaging is the modality of choice to evalu-
ate for enlargement of the pituitary, which can be 
seen in approximately 75% of cases (Kottschade 
et al., 2016). It is important to note that some pa-
tients with hypophysitis can present with signs 
of adrenal crisis, a life-threatening endocrine 
disturbance resulting from either primary or sec-
ondary adrenal insufficiency (Barroso-Sousa et 
al., 2018).

Management 
When hypophysitis is suspected, ICI therapy 
should be withheld during the initial inflamma-
tory period. Treatment of the acute inflammatory 
phase of hypophysitis includes steroids (usually 
at 1–2 mg/kg) until the acute symptoms have re-
solved. Discontinuing treatment is typically not 
necessary, and usually treatment can be reinstated 
when the patient recovers from the acute symp-
toms and is on physiologic replacement dosing of 
steroids (Kottschade et al., 2016).

Endocrine consultation and comanagement 
is recommended for long-term management due 
to the fact that, in a manner unique from other 
irAEs, endocrinopathies typically do not resolve 
because the function of the gland rarely recovers. 
Lifelong hormone replacement is therefore re-
quired (Iglesias, 2018; Sznol et al., 2017). Patient 
counseling must be provided regarding “sick day 
rules” of steroid dosing for medical procedures or 
acute illness (fever, or cases of nausea, vomiting, 
and diarrhea), and patients should be encour-
aged to obtain a medical alert necklace or brace-
let (Sznol et al., 2017). In most cases, providing 
patients with a prescription and instructions for 
use of hydrocortisone emergency injections may 
be beneficial (González-Rodriguez & Rodriguez-
Abreu, 2016). It is also prudent to assess for bar-
riers to medication adherence (e.g., inability to 
take oral medication, cognitive dysfunction, lack 
of caregiver resources, and financial problems 
that may impact inability to afford medication). 
Due to the risk of adrenal crisis, medication ad-
herence is critical (González-Rodriguez & Rodri-
guez-Abreu, 2016).

MANAGEMENT OF PRIMARY 
ADRENAL INSUFFICIENCY  
FROM IMMUNOTHERAPY
Primary adrenal insufficiency associated with ICIs 
is rare, with a reported incidence of 0.7%; however, 
the reported rate among patients treated with com-
bination anti–PD-1 and anti–CTLA-4 is much high-
er, at 4.2% (Barroso-Sousa et al., 2018). It is impor-
tant to recognize that adrenal insufficiency may be 
either primary or secondary, related to hypopituita-
rism with reduced levels of ACTH, and possible in-
volvement of multiple pituitary axes (Alessandrino 
et al., 2018). Clinically, primary adrenal insufficien-
cy is usually manifested as asthenia (Iglesias, 2018) 
and may occasionally cause chronic hyponatremia. 
Acutely ill patients with symptoms or signs sugges-
tive of primary adrenal insufficiency, including vol-
ume depletion, hypotension, hyponatremia, hyper-
kalemia, fever, abdominal pain, hyperpigmentation, 
or hypoglycemia, should have diagnostic tests per-
formed to establish this diagnosis (Barroso-Sousa 
et al., 2018). 

Evaluation 
The preferred method with which to assess the 
pituitary-adrenal axis is to measure morning fast-
ing paired ACTH and cortisol (Barroso-Sousa et 
al., 2018). Unless the serum cortisol is very low  
(< 3 μg/dL), an ACTH stimulation test can be per-
formed to confirm the diagnosis of primary adre-
nal insufficiency. It also is recommended to moni-
tor serum glucose and electrolytes (Barroso-Sousa 
et al., 2018). Although primary adrenal insufficien-
cy presents with low cortisol and high ACTH lev-
els, central pituitary disorders result in low serum 
levels of both cortisol and ACTH. Imaging presen-
tation can be subtle, and careful inspection of ad-
renal glands should be performed in any patient 
treated with ICIs (Barroso-Sousa et al., 2018; Igle-
sias, 2018; Sznol et al., 2017).

Management 
Treatment with hydrocortisone and fludrocorti-
sone controls symptoms, reverses hyponatremia, 
and allows continued immunotherapy treatment. 
It should be noted that if adrenal dysfunction is 
present, cortisol must always be replaced before 
thyroid hormone therapy is initiated. As noted 
above, patient education and assessing compli-
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ance with medication regimens is a must, given 
the life-threating risk of adrenal crisis. 

LESS COMMON BUT SERIOUS 
IMMUNE-RELATED ADVERSE EVENTS 
While irAEs can affect any tissue or organ system, 
there are select and rare but potentially serious or 
life-threatening irAEs that warrant mentioning. 
This article will not provide a comprehensive de-
scription; instead, they will be highlighted in an ef-
fort to increase advanced practitioner awareness.

Cardiac Immune-Related Adverse Events
Immune checkpoint inhibitor–associated myo-
carditis appears to be a class effect, and the risk 
of myocarditis seems to be higher with combi-
nation checkpoint inhibitor regimens (Neilan et 
al., 2018). The true incidence of ICI-associated 
myocarditis may be underestimated due to the 
wide range of clinical presentations, challenges in 
diagnosis, general lack of awareness of this con-
dition (Neilan et al., 2018), and minimal cardiac 
monitoring (including obtaining troponin, a sensi-
tive and specific marker of cardiotoxicity; Varric-
chi et al., 2017). For patients with any suspicion of 
myocarditis, initial workup should include tropo-
nin, electrocardiography, N-terminal pro B-type 
natriuretic peptide (NT-proBNP), and possibly 
an echocardiogram. Urgent cardiology consult is 
warranted. Further assessment with cardiac mag-
netic resonance imaging, stress test, and even a 
cardiac biopsy may be required. Management for 
myocarditis remains consistent with the manage-
ment of other irAEs and should include cortico-
steroids and other recommendations as set forth 
by cardiology (Varricchi et al., 2017). Immune 
checkpoint inhibitor treatment should be with-
held during evaluation and may require perma-
nent discontinuation depending on the severity 
(Rubin, in press). 

Pulmonary Immune-Related Adverse Events
Although uncommon, pneumonitis is a potentially 
fatal irAE and is a significant cause of treatment 
discontinuation (Roberts et al., 2017). The over-
all incidence is < 5%, with high-grade (≥ grade 3) 
events occurring in 1% to 2% of patients. As with 
other irAEs, incidence is greater in patients re-
ceiving combination PD-1 and CTLA-4 inhibitors 

(Brahmer et al., 2018; Puzanov et al., 2017; Rob-
erts et al., 2017). The onset of symptoms varies 
widely from 1 month to nearly 2 years from treat-
ment start; however, the majority of cases occur at 
around 3 months (Roberts et al., 2017). 

Presentations vary considerably from as-
ymptomatic radiologic changes, consistent with 
interstitial lung infiltrates, to fulminant respira-
tory failure (Kottschade et al., 2016). Because 
many cases are asymptomatic, incidence rates are 
likely underreported. Evaluation for pneumoni-
tis should occur in any patients with reports of 
chronic cough, dyspnea on exertion, or chest pain 
(Kottschade et al., 2016). Initial evaluation should 
include cross sectional imaging (chest CT scan), 
as pneumonitis may be missed in as many as 25% 
of the cases with plain chest x-ray (Kottschade et 
al., 2016). Additionally, pulmonary function test-
ing and/or bronchoscopy may be helpful in guid-
ing diagnosis and management. As patients can 
decompensate quickly with pneumonitis, prompt 
intervention with corticosteroids is imperative.

Ocular Immune-Related Adverse Events
Eye toxicities can range from “dry eye” syndrome 
to uveitis. Left untreated, this can lead to pain, ul-
ceration, and permanent vision loss. Patients who 
are experiencing dry eyes can be managed con-
servatively with lubricating eye drops twice daily 
(Brahmer et al., 2018; Kottschade et al., 2016). Any 
patient who presents with eye pain, reddened 
sclera, or visual changes should be immediately 
evaluated by an ophthalmologist. Topical steroid 
drops and/or intraocular steroid injections are the 
usual forms of treatment for this condition, and 
rarely are systemic steroids required (Brahmer et 
al., 2018; Kottschade et al., 2016). 

OTHER IMMUNE-RELATED  
ADVERSE EVENTS
There are several other rare irAEs of interest that 
have been reported, including hematologic (e.g., 
thrombocytopenia, hemolytic anemia), neuro-
logic (e.g., encephalitis, aseptic meningitis, acute 
inflammatory demyelinating polyneuropathy), re-
nal (e.g., acute interstitial nephritis), and rheuma-
tologic (e.g., inflammatory arthritis, scleroderma, 
sicca syndrome, systemic lupus erythematous) 
irAEs (Brahmer et al., 2018; Puzanov et al., 2017; 
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Roberts et al., 2017). Symptoms can range from as-
ymptomatic lab abnormalities to life-threatening 
symptoms. The appropriate specialists should be 
consulted for assistance in management. 

Additional Resources for  
Advanced Practitioners
Recently, several groups have released multidis-
ciplinary guidelines on the management of irAEs 
from ICI therapy. Both the American Society of 
Clinical Oncology (ASCO) and the National Com-
prehensive Cancer Network (NCCN) worked 
collaboratively to develop guidelines both on the 
treatment of irAEs but also on when it is appro-
priate to rechallenge patients with ICI therapy vs. 
those irAEs that require permanent discontinua-
tion of ICI therapy. The Society of Immunothera-
py in Cancer (SITC) has also published guidelines 
for the management of irAEs. The AIM at Mela-
noma Foundation through the Melanoma Nurse 
Initiative published nurse-centric care pathways 
for toxicity management. All of these resources 
are available online and are free to those who ac-
cess them (Table 2). 

SUPPORTING PATIENTS RECEIVING 
TARGETED THERAPY
Molecularly targeted agents have also earned a 
place in the therapeutic landscape for melanoma 
in both the adjuvant and metastatic arenas. In-
hibitors of v-Raf murine sarcoma viral oncogene 
homolog B (BRAF) and MAP kinase (MEK) have 
dramatically improved outcomes for patients with 
BRAF-mutant melanoma. Combination BRAF and 
MEK therapy is considered a standard treatment 
option for patients with unresectable or metastat-
ic melanoma with an identified BRAF V600E or 
V600K mutation (Daud & Tsai, 2017). Currently, 
there are three approved combination regimens: 

dabrafenib and trametinib, vemurafenib and cobi-
metinib, and most recently, encorafenib and bin-
imetinib. Combination dabrafenib and trametinib 
is also available as an adjuvant treatment option 
for patients with resected stage III disease.

Targeted therapies are oral medications taken 
daily. They are generally well tolerated and share 
several common adverse events with traditional 
cancer therapies (e.g., fatigue, nausea, diarrhea). 
However, there are novel, class-specific adverse 
events of BRAF inhibitors, MEK inhibitors, and 
those specific to combination BRAF and MEK in-
hibitor therapy (Rubin, 2017), including pyrexia 
and cutaneous toxicities such as rash, photosensi-
tivity, and development of new primary skin can-
cers, specifically squamous cell carcinoma and its 
variant, keratoacanthoma. Other notable adverse 
events include arthralgias, ocular toxicities, and 
cardiac events. Of the adverse events, pyrexia is by 
far identified as a characteristic and challenging 
adverse event associated with BRAF inhibitor–
based therapy, and is primarily seen with combi-
nation dabrafenib and trametinib (Rubin, 2017). In 
this section, the management of adverse events of 
targeted therapies is discussed. 

MANAGEMENT OF PYREXIA  
FROM TARGETED THERAPY 
Pyrexia with or without chills is a very common 
and distressing side effect for patients undergo-
ing therapy with a regimen that includes BRAF 
inhibitors. In both of the pivotal phase III trials 
in the metastatic and adjuvant settings, the in-
cidence of pyrexia was around 60% (Long et al., 
2017; Robert et al., 2015). Pyrexia is particularly 
common with the dabrafenib and trametinib 
combination, but can be seen to a lesser extent 
with the other BRAF and MEK inhibitor combi-
nations (Array Biopharma Inc., 2018; Genentech, 

Table 2.  Guidelines on the Management of Immune-Related Adverse Events From Immune Checkpoint 
Inhibitor Therapy

Organization Website

American Society of Clinical Oncology and 
National Comprehensive Cancer Network

ASCO: doi.org/10.1200/JCO.2017.77.6385
NCCN: nccn.org/professionals/physician_gls/pdf/immunotherapy.pdf

Society of Immunotherapy in Cancer sitcancer.org/research/cancer-immunotherapy-guidelines

AIM at Melanoma aimatmelanoma.org

Melanoma Nursing Initiative themelanomanurse.org

https://www.sitcancer.org/research/cancer-immunotherapy-guidelines
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2017). Pyrexia is one of the most common reasons 
for dose reduction and interruption, as compared 
with any other adverse event with combination 
BRAF and MEK inhibitor therapy. 

Evaluation
As targeted therapy is an oral regimen and patients 
may not be seen in the clinic as often, patient edu-
cation is key. Patients should be encouraged to re-
port any symptoms of chills with or without fever 
(> 100°F) to the treating oncology team immedi-
ately (Czupryn & Cisneros, 2017). Intervention 
is of utmost importance in preventing significant 
and serious consequences from pyrexia.

Management 
For patients with grade 1 pyrexia (< 101°F), symp-
tomatic management is key and involves the use of 
antipyretics (acetaminophen or ibuprofen), assur-
ing adequate hydration, and ruling out any infec-
tious process (if appropriate). In this way, agents 
can be continued with caution (Czupryn & Cisne-
ros, 2017). Patients experiencing grade 2 pyrexia 
should have the BRAF inhibitor held with aggres-
sive symptom management, while those who are 
refractory or not responding to antipyretics should 
be treated with low-dose corticosteroids (i.e., 10 
mg prednisone or equivalent; Czupryn & Cisneros, 
2017; Lee et al., 2014; Menzies et al., 2015). 

For those experiencing grade 3 or 4 pyrexia, 
holding of both agents should be done with ag-
gressive management (including possible hospi-
talization) with antipyretics and fluids (Czupryn 
& Cisneros, 2017; Lee et al., 2014; Menzies et al., 
2015). Additionally, all patients should have renal 
function followed and monitored for signs of de-
hydration. Once the fever has recovered to < grade 
1, resumption or dose reduction of agents should 
occur according to the manufacturer’s recommen-
dations. In the metastatic setting, providers could 
consider switching to a different BRAF or MEK 
inhibitor in an attempt to lessen the pyrexia (Czu-
pryn & Cisneros, 2017).

MANAGEMENT OF CUTANEOUS 
ADVERSE EVENTS FROM  
TARGETED THERAPY
Rash is another common side effect seen with 
BRAF and MEK inhibition. However, there are 

several other cutaneous toxicities seen with 
this class of drugs, including photosensitivity, 
palmar-plantar erythrodysesthesia, as well as 
secondary skin cancers (Daud & Tsai, 2017; Ru-
bin, 2017). Additionally, there have been report-
ed cases of severe SJS and TEN. Vemurafenib- 
associated photosensitivity can be a particularly 
difficult cutaneous toxicity to manage as patients 
can have severe reactions with minimal sun ex-
posure. This can be particularly detrimental to 
patient qualify of life as well. Assessment of pa-
tient ability to comply with UV protection is es-
sential prior to embarking with therapy regimens 
that include vemurafenib.

Evaluation
Patient education remains fundamental to appro-
priate management. Early self-reporting is critical 
to early intervention and effective management of 
cutaneous toxicities to minimize severe toxicity. 
Patients should undergo skin assessment at each 
office visit, with formal dermatologic evaluation 
every 3 to 6 months while on therapy.

Management
For patients with acneiform-type rash, manage-
ment can include minocycline at 100 mg twice 
a day. For patients with severe rash, treatment 
should be held and therapy with corticosteroids 
initiated (Daud & Tsai, 2017; Rubin, 2017). Addi-
tionally, patients should be evaluated by derma-
tology for further management. Patients who have 
oral lesions, with or without fever, blisters, and/or 
peeling skin, should be urgently evaluated for SJS 
and TEN. 

Photosensitivity appears to be an isolated ad-
verse event of vemurafenib. Patients should be in-
structed to minimize UV exposure, including use 
of effective photoprotection (Daud & Tsai, 2017; 
e.g., broad-spectrum sunscreen, clothing such as 
long sleeves, long pants, and/or UV protective 
clothing). Management of photosensitivity reac-
tions should be based on the severity of symptoms; 
patients with severe reactions (burns) should be 
seen urgently given concern for insensible losses. 

Development of secondary cutaneous malig-
nancies is an adverse class effect of these agents; 
therefore, regular dermatologic follow-up for full-
body skin evaluations is essential. In patients who 
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are diagnosed with a secondary skin cancer, treat-
ment can include excision, cryotherapy, or curet-
tage (Czupryn & Cisneros, 2017; Rubin, 2017). Of 
note, dose reduction or discontinuation are typi-
cally not necessary.

MANAGEMENT OF CARDIAC 
ADVERSE EVENTS FROM  
TARGETED THERAPY
Cardiomyopathy is a class effect of MEK inhibi-
tors and can manifest as asymptomatic decreases 
in left ventricular ejection fraction (LVEF) to ful-
minant congestive heart failure. Additionally, ve-
murafenib can cause QTc prolongation, which can 
lead to fatal arrhythmias (Daud & Tsai, 2017; Ru-
bin, 2017). 

Evaluation
Prior to patients initiating MEK inhibitor ther-
apy, a cardiac evaluation should include a com-
prehensive transthoracic echocardiogram. Con-
tinued evaluation of LVEF should occur 1 month 
after therapy is started and every 3 to 4 months 
throughout therapy. Patients should be coun-
seled to report any peripheral edema, shortness 
of breath, or chest pain. Additionally, for patients 
undergoing therapy with vemurafenib, evaluation 
should include a 12-lead electrocardiography as 
well as assessment for concurrent medications 
that can also prolong the QT interval. Electrocar-
diograms should be repeated at the following in-
tervals while on therapy with vemurafenib: 14 days 
after therapy initiation, monthly during the first 
3 months of treatment, and every 3 to 4 months 
while on therapy. Extra monitoring should occur 
anytime additional medications are started that 
can also prolong the QTc interval. 

Management
For patients who experience asymptomatic de-
creased LVEF of either 10% from baseline or have 
an LVEF of between 40% to 50%, MEK inhibitor 
therapy should be held for 2 weeks with a repeat 
echochardiogram (Daud & Tsai, 2017). If LVEF 
function has recovered to baseline, patients can be 
rechallenged with the next lower dose of the MEK 
inhibitor. In patients who experience symptomatic 
decreases in LVEF, defined as either a decrease of 
> 20% in LVEF from baseline or LVEF of between 

20% to 39%, the MEK inhibitor should be held for 
4 weeks (Daud & Tsai, 2017). If recovery occurs, 
patients can cautiously resume the MEK inhibitor 
with more frequent LVEF evaluation for the first 
few months after treatment is restarted. The MEK 
inhibitor should be permanently discontinued for 
any patient with an LVEF of < 20% or in any pa-
tient who has previously had deceased LVEF and 
has not recovered function within 4 weeks (Daud 
& Tsai, 2017). 

In patients experiencing QTc prolongation, 
vemurafenib should be held for QTc > 500 milli-
seconds (or > 60 milliseconds over baseline). Ad-
ditionally, electrolytes should be corrected, and 
other QTc-prolonging medications discontinued 
if possible (Genentech, 2017). Once recovery has 
occurred with QTc < 500 milliseconds (or QTc re-
covered to baseline), vemurafenib may be restart-
ed at a lower dose (Genentech, 2017). For recur-
rent QTc prolongations, when other risk factors 
are controlled for, vemurafenib should be discon-
tinued (Genentech, 2017).

ADDITIONAL RARE BUT  
SERIOUS ADVERSE EVENTS OF  
TARGETED THERAPIES
While uncommon, there are several other toxici-
ties that are unique to BRAF inhibitor and MEK 
inhibitor therapy that can be serious and life-
threatening. Although this article will not go into 
lengthy detail about the management of these rare 
adverse events, it is important for the advanced 
practitioner to be aware of and able to recognize 
them. Serious adverse events include the follow-
ing: rhabdomyolysis, uveitis, pneumonitis (in-
terstitial lung disease), and clotting issues (both 
bleeding and thrombosis). Although most of these 
adverse events will present as a toxicity with no 
specific monitoring to prevention, rhabdomyoly-
sis often will present initially with asymptomatic 
elevated creatine kinase (CK) enzymes. It should 
also be noted that rhabdomyolysis is a unique 
side effect to cobimetinib and binimetinib, and as 
such these patients should be monitored with se-
rial CK levels throughout treatment. Appropriate 
dose reductions should be undertaken based on 
CK levels and package insert recommendations 
based on the agent (Array BioPharma Inc., 2018; 
Genentech, 2015).
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CONCLUSION 
In the current era of improved therapies for the 
treatment of high-risk resected and advanced 
melanoma, oncology advanced practitioners are 
in a position to significantly influence treatment 
outcomes. Understanding most irAEs are mild 
to moderate in severity and easily managed, as-
tute advanced practitioners recognize that suc-
cessful identification and management of irAEs 
is achieved via extreme vigilance and maintain-
ing high alertness for even the most subtle sign 
or symptom of evolving toxicity. Equally impor-
tant for advanced practitioners is to be aware that 
most side effects from targeted therapies are eas-
ily reversible with dose reductions and/or holding 
therapy. Often, patients can be successfully rechal-
lenged at a lower dose. Finally, while recognizing 
that these therapies have significantly accelerated 
the treatment of melanoma, early recognition and 
early intervention is of utmost importance in pre-
venting increased morbidity and mortality in this 
patient population. l

Disclosure 
Ms. Rubin has served as a consultant for Bristol- 
Myers Squibb, EMD Serono, and Merck Sharp & 
Dohme Corp. Ms. Kottschade has served as a con-
sultant for Array BioPharma and Bristol-Myers 
Squibb, and has received research support from 
Bristol-Myers Squibb and Novartis. 

References
Alessandrino, F., Shah, H. J., & Ramaiya, N. H. (2018). Multi-

modality imaging of endocrine immune related adverse 
events: A primer for radiologists. Clinical Imaging, 50, 
96–103. https://doi.org/10.1016/j.clinimag.2017.12.014 

Array BioPharma Inc. (2018). Braftovi (encorafenib) pack-
age insert. Retrieved from http://www.arraybiopharma.
com/documents/Braftovi_Prescribing_information.pdf

Array BioPharma Inc. (2018). Mektovi (binimetinib) pack-
age insert. Retrieved from http://www.arraybiopharma.
com/documents/Mektovi_Prescribing_information.pdf 

Barroso-Sousa, R., Ott, P. A., Hodi, F. S., Kaiser, U. B., Tolaney, 
S. M., & Min, L. (2018). Endocrine dysfunction induced 
by immune checkpoint inhibitors: Practical recommen-
dations for diagnosis and clinical management. Cancer, 
124(6), 1111–1121. https://doi.org/10.1002/cncr.31200 

Brahmer, J. R., Lacchetti, C., Schneider, B. J., Atkins, M. B., 
Brassil, K. J., Caterino, J. M.,...Thompson, J. A. (2018). 
Management of immune-related adverse events in pa-
tients treated with immune checkpoint inhibitor ther-
apy: American Society of Clinical Oncology Clinical 
Practice Guideline. Journal of Clinical Oncology, 36(17), 
1714–1768. https://doi.org/10.1200/JCO.2017.77.6385 

Champiat, S., Lambotte, O., Barreau, E., Belkhir, R., Berdelou, 
A., Carbonnel, F.,...Marabelle, A. (2016). Management of 
immune checkpoint blockade dysimmune toxicities: A 
collaborative position paper. Annals of Oncology, 27(4), 
559–574. https://doi.org/10.1093/annonc/mdv623 

Collins, L. K., Chapman, M. S., Carter, J. B., & Samie, F. 
H. (2017). Cutaneous adverse effects of the immune 
checkpoint inhibitors. Current Problems in Cancer, 
41(2), 125–128. https://doi.org/10.1016/j.currprob-
lcancer.2016.12.001 

Curry, J. L., Tetzlaff, M. T., Nagarajan, P., Drucker, C., Diab, A., 
Hymes, S. R.,...Prieto, V. G. (2017). Diverse types of der-
matologic toxicities from immune checkpoint blockade 
therapy. Journal of Cutaneous Pathology, 44(2), 158–176. 
https://doi.org/10.1111/cup.12858 

Czupryn, M., & Cisneros, J. (2017). BRAF/MEK inhibi-
tor therapy: Consensus statement From the faculty of 
the Melanoma Nursing Initiative on managing adverse 
events and potential drug interactions. Clinical Jour-
nal of Oncology Nursing, 21(4 suppl), 11–29. https://doi.
org/10.1188/17.CJON.S4.11-29

Daud, A., & Tsai, K. (2017). Management of treatment-re-
lated adverse events with agents targeting the MAPK 
pathway in patients with metastatic melanoma. Oncolo-
gist, 22(7), 823–833. https://doi.org/10.1634/theoncolo-
gist.2016-0456 

Faje, A. T., Sullivan, R., Lawrence, D., Tritos, N. A., Fadden, 
R., Klibanski, A., & Nachtigall, L. (2014). Ipilimumab-
induced hypophysitis: A detailed longitudinal analysis 
in a large cohort of patients with metastatic melanoma. 
Journal of Clinical Endocrinology & Metabolism, 99(11), 
4078–4085. https://doi.org/10.1210/jc.2014-2306

Genentech. (2015). Cotellic (cobimetinib) package insert. 
Retrieved from https://www.gene.com/download/pdf/
cotellic_prescribing.pdf

Genentech. (2017). Zelboraf (vemurafenib) package insert. 
Retrieved from https://www.gene.com/download/pdf/
zelboraf_prescribing.pdf

González-Rodriguez, E., & Rodriguez-Abreu, D. (2016). Im-
mune checkpoint inhibitors: Review and management 
of endocrine adverse events. Oncologist, 21(7), 804–816. 
https://doi.org/10.1634/theoncologist.2015-0509 

Hassel, J. C., Heinzerling, L., Aberle, J., Bahr, O., Eigentler, 
T. K., Grimm, M. O.,...Gutzmer, R. (2017). Combined im-
mune checkpoint blockade (anti-PD-1/anti-CTLA-4): 
Evaluation and management of adverse drug reac-
tions. Cancer Treatment Reviews, 57, 36–49. https://doi.
org/10.1016/j.ctrv.2017.05.003 

Iglesias, P. (2018). Cancer immunotherapy-induced endocri-
nopathies: Clinical behavior and therapeutic approach. 
European Journal of Internal Medicine, 47, 6–13. https://
doi.org/10.1016/j.ejim.2017.08.019 

Kottschade, L., Brys, A., Peikert, T., Ryder, M., Raffals, L., 
Brewer, J.,...Markovic, S. (2016). A multidisciplinary 
approach to toxicity management of modern im-
mune checkpoint inhibitors in cancer therapy. Mela-
noma Research, 26(5), 469–480. https://doi.org/10.1097/
CMR.0000000000000273 

Lee, C. I., Menzies, A. M., Haydu, L. E., Azer, M., Clements, A., 
Kefford, R. F., & Long, G. V. (2014). Features and manage-
ment of pyrexia with combined dabrafenib and trametinib 
in metastatic melanoma. Melanoma Research, 24(5), 468–
474. https://doi.org/10.1097/CMR.0000000000000110 

https://doi.org/10.1016/j.clinimag.2017.12.014
http://www.arraybiopharma.com/documents/Braftovi_Prescribing_information.pdf Array BioPharma Inc. (2
http://www.arraybiopharma.com/documents/Braftovi_Prescribing_information.pdf Array BioPharma Inc. (2
http://www.arraybiopharma.com/documents/Braftovi_Prescribing_information.pdf Array BioPharma Inc. (2
http://www.arraybiopharma.com/documents/Braftovi_Prescribing_information.pdf Array BioPharma Inc. (2
http://www.arraybiopharma.com/documents/Braftovi_Prescribing_information.pdf Array BioPharma Inc. (2
https://doi.org/10.1002/cncr.31200
https://doi.org/10.1200/JCO.2017.77.6385
https://doi.org/10.1093/annonc/mdv623
https://doi.org/10.1016/j.currproblcancer.2016.12.001
https://doi.org/10.1016/j.currproblcancer.2016.12.001
https://doi.org/10.1111/cup.12858
https://doi.org/10.1188/17.CJON.S4.11-29
https://doi.org/10.1188/17.CJON.S4.11-29
https://doi.org/10.1634/theoncologist.2016-0456
https://doi.org/10.1634/theoncologist.2016-0456
https://doi.org/10.1210/jc.2014-2306
https://www.gene.com/download/pdf/cotellic_prescribing.pdf
https://www.gene.com/download/pdf/cotellic_prescribing.pdf
https://www.gene.com/download/pdf/zelboraf_prescribing.pdf
https://www.gene.com/download/pdf/zelboraf_prescribing.pdf
https://doi.org/10.1634/theoncologist.2015-0509
https://doi.org/10.1016/j.ctrv.2017.05.003  
https://doi.org/10.1016/j.ctrv.2017.05.003  
https://doi.org/10.1016/j.ejim.2017.08.019  
https://doi.org/10.1016/j.ejim.2017.08.019  
https://doi.org/10.1097/CMR.0000000000000273  
https://doi.org/10.1097/CMR.0000000000000273  
https://doi.org/10.1097/CMR.0000000000000110  


71AdvancedPractitioner.com Vol 9  Suppl 1  Nov/Dec 2018

irAEs AND TARGETED THERAPY AEs REVIEW

Lomax, A. J., Nielsen, T., Visintin, L., O’Carrigan, B., Honey-
ball, F., Shum, B.,...McNeil, C. (2017). Clinical nurse con-
sultant support: Management of patients with melanoma 
receiving immunotherapy and targeted therapy. Clinical 
Journal of Oncology Nursing, 21(4), E93–E98. https://doi.
org/10.1188/17.CJON.E93-E98

Long, G. V., Hauschild, A., Santinami, M., Atkinson, V., Man-
dala, M., Chiarion-Sileni, V.,...Kirkwood, J. M. (2017). 
Adjuvant dabrafenib plus trametinib in stage III BRAF-
mutated melanoma. New England Journal of Medi-
cine, 377(19), 1813–1823. https://doi.org/10.1056/NEJ-
Moa1708539 

Madden, K. M., & Hoffner, B. (2017). Ipilimumab-based thera-
py: Consensus statement from the faculty of the Melano-
ma Nursing Initiative on managing adverse events with 
ipilimumab monotherapy and combination therapy with 
nivolumab. Clinical Journal of Oncology Nursing, 21(4 
suppl), 30–41. https://doi.org/10.1188/17.CJON.S4.30-41 

McGettigan, S., & Rubin, K. M. (2017). PD-1 inhibitor therapy: 
Consensus statement from the faculty of the Melanoma 
Nursing Initiative on managing adverse events. Clinical 
Journal of Oncology Nursing, 21(4 suppl), 42–51. https://
doi.org/10.1188/17.CJON.S4.42-51 

Menzies, A. M., Ashworth, M. T., Swann, S., Kefford, R. F., 
Flaherty, K., Weber, J.,...Daud, A. (2015). Characteris-
tics of pyrexia in BRAFV600E/K metastatic melanoma 
patients treated with combined dabrafenib and tra-
metinib in a phase I/II clinical trial. Annals of Oncol-
ogy, 26(2), 415–421. https://doi.org/10.1093/annonc/
mdu529  

Mir, R. S., Shaw, H. M., & Nathan, P. D. (2017). Immunosup-
pressive agents and their role in managing immunother-
apy toxicities in melanoma. Clinical Skin Cancer, 2(1–2), 
18–23. https://doi.org/10.1016/j.clsc.2017.07.001

Morganstein, D. L., Lai, Z., Spain, L., Diem, S., Levine, D., 
Mace, C.,...Larkin, J. (2017). Thyroid abnormalities fol-
lowing the use of cytotoxic T-lymphocyte antigen-4 and 
programmed death receptor protein-1 inhibitors in the 
treatment of melanoma. Clinical Endocrinology (Oxford), 
86(4), 614–620. https://doi.org/10.1111/cen.13297 

National Cancer Institute. (2017). Common Toxicity Crite-
ria for Adverse Events (CTCAE), Version 5.0. Retrieved 
from https://ctep.cancer.gov/protocolDevelopment/
electronic_applications/ctc.htm#ctc_50 

Neilan, T. G., Rothenberg, M. L., Amiri-Kordestani, L., Sul-
livan, R. J., Steingart, R. M., Gregory, W.,…Moslehi, J. 
J. (2018). Myocarditis associated with immune check-
point inhibitors: An expert consensus on data gaps and 
a call to action. Oncologist, 23(8), 874–878. https://doi.
org/10.1634/theoncologist.2018-0157 

Prieux-Klotz, C., Dior, M., Damotte, D., Dreanic, J., Brieau, B., 
Brezault, C.,...Coriat, R. (2017). Immune checkpoint in-

hibitor-induced colitis: Diagnosis and management. Tar-
geted Oncology, 12(3), 301–308. https://doi.org/10.1007/
s11523-017-0495-4 

Puzanov, I., Diab, A., Abdallah, K., Bingham, C. O., 3rd, 
Brogdon, C., Dadu, R.,…Ernstoff, M. S. (2017). Managing 
toxicities associated with immune checkpoint inhibi-
tors: Consensus recommendations from the Society for 
Immunotherapy of Cancer (SITC) Toxicity Management 
Working Group. Journal of ImmunoTherapy for Cancer, 
5(1), 95. https://doi.org/10.1186/s40425-017-0300-z 

Robert, C., Karaszewska, B., Schachter, J., Rutkowski, P., 
Mackiewicz, A., Stroiakovski, D.,...Schadendorf, D. 
(2015). Improved overall survival in melanoma with 
combined dabrafenib and trametinib. New England Jour-
nal of Medicine, 372(1), 30–39. https://doi.org/10.1056/
NEJMoa1412690 

Roberts, K., Culleton, V., Lwin, Z., O’Byrne, K., & Hughes, 
B. G. (2017). Immune checkpoint inhibitors: Navigat-
ing a new paradigm of treatment toxicities. Asia Pacific 
Journal of Clinical Oncology, 13(4), 277–288. https://doi.
org/10.1111/ajco.12698 

Rubin, K. M. (2017). MAPK pathway-targeted therapies: Care 
and management of unique toxicities in patients with ad-
vanced melanoma. Clinical Journal of Oncology Nursing, 
21(6), 699–709. https://doi.org/10.1188/17.CJON.699-709 

Rubin, K. M. (in press). Evolving role of the oncology nurse in 
the care of patients with melanoma. Melanoma. 

Rutkowski, P. (2018). Immunotherapy of cancer—safety is-
sues. Oncology in Clinical Practice, 14(1), 40–42. https://
doi.org/ 10.5603/OCP.2018.0002

Sznol, M., Postow, M. A., Davies, M. J., Pavlick, A. C., Pli-
mack, E. R., Shaheen, M.,...Robert, C. (2017). Endo-
crine-related adverse events associated with immune 
checkpoint blockade and expert insights on their man-
agement. Cancer Treatment Reviews, 58, 70–76. https://
doi.org/10.1016/j.ctrv.2017.06.002 

Torino, F., Corsello, S. M., & Salvatori, R. (2016). Endocrino-
logical side-effects of immune checkpoint inhibitors. 
Current Opinions in Oncology, 28(4), 278–287. https://doi.
org/10.1097/CCO.0000000000000293 

Varricchi, G., Galdiero, M. R., Marone, G., Criscuolo, G., 
Triassi, M., Bonaduce, D.,...Tocchetti, C. G. (2017). Car-
diotoxicity of immune checkpoint inhibitors. ESMO 
Open, 2(4), e000247. https://doi.org/10.1136/esmoo-
pen-2017-000247 

Wang, Y., Abu-Sbeih, H., Mao, E., Ali, N., Ali, F. S., Qiao, W.,...
Diab, A. (2018). Immune-checkpoint inhibitor-induced 
diarrhea and colitis in patients with advanced malig-
nancies: retrospective review at MD Anderson. Jour-
nal for ImmunoTherapy of Cancer, 6(1), 37. https://doi.
org/10.1186/s40425-018-0346-6 

https://doi.org/10.1188/17.CJON.E93-E98 
https://doi.org/10.1188/17.CJON.E93-E98 
https://doi.org/10.1056/NEJMoa1708539  
https://doi.org/10.1056/NEJMoa1708539  
https://doi.org/10.1188/17.CJON.S4.30-41  
https://doi.org/10.1188/17.CJON.S4.42-51  
https://doi.org/10.1188/17.CJON.S4.42-51  
https://doi.org/10.1093/annonc/mdu529   
https://doi.org/10.1093/annonc/mdu529   
https://doi.org/10.1016/j.clsc.2017.07.001 
https://doi.org/10.1111/cen.13297  
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm#ctc_50  
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm#ctc_50  
https://doi.org/10.1634/theoncologist.2018-0157  
https://doi.org/10.1634/theoncologist.2018-0157  
https://doi.org/10.1007/s11523-017-0495-4  
https://doi.org/10.1007/s11523-017-0495-4  
https://doi.org/10.1186/s40425-017-0300-z  
https://doi.org/10.1056/NEJMoa1412690  
https://doi.org/10.1056/NEJMoa1412690  
https://doi.org/10.1111/ajco.12698  
https://doi.org/10.1111/ajco.12698  
https://doi.org/10.1188/17.CJON.699-709  
https://doi.org/ 10.5603/OCP.2018.0002 
https://doi.org/ 10.5603/OCP.2018.0002 
https://doi.org/10.1016/j.ctrv.2017.06.002  
https://doi.org/10.1016/j.ctrv.2017.06.002  
https://doi.org/10.1097/CCO.0000000000000293  
https://doi.org/10.1097/CCO.0000000000000293  
https://doi.org/10.1136/esmoopen-2017-000247  
https://doi.org/10.1136/esmoopen-2017-000247  
https://doi.org/10.1186/s40425-018-0346-6 
https://doi.org/10.1186/s40425-018-0346-6 

	_ENREF_8
	_Hlk514265869
	_GoBack

