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Ipilimumab-Based
Therapy

Consensus statement from the faculty of the Melanoma Nursing
Initiative on managing adverse events with ipilimumab monotherapy
and combination therapy with nivolumab
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BACKGROUND: Ipilimumab (Yervoy®) therapy
improves outcomes in patients with resected stage Il
melanoma, and ipilimumab alone or combined with
nivolumab (Opdivo®) does so in those with unresect-
able or metastatic melanoma. These immunother-
apies are associated with immune-related adverse
events (irAEs). With prompt recognition and appropri-
ate management, serious sequelae or unnecessary
treatment discontinuation can be prevented.

OBJECTIVES: This article presents consensus
statements to guide oncology nurses in the recog-
nition and management of irAEs associated with
ipilimumab and nivolumab.

METHODS: Members of the Melanoma Nursing Ini-
tiative reviewed the current literature and clinical
experience regarding nursing interventions related
to irAEs associated with ipilimumab or ipilimumab
and nivolumab therapy.

FINDINGS:The care step pathways provided repre-
sent a proactive, evidence-based, and comprehen-
sive plan to support optimal patient outcomes.

KEYWORDS
CTLA4 inhibitor; immune-related adverse
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MELANOMA OUTCOMES HAVE BEEN DRAMATICALLY ADVANCED by the development of
immune checkpoint inhibitors (ICIs), which impede either cytotoxic T lympho-
cyte-associated antigen 4 (CTLA4) or programmed cell death protein 1 (PD-
1) to enhance the patient’s immune system recognition and attack on cancer.
Ipilimumab (Yervoy®) is a CTLA4 inhibitor that improved survival in phase 3 tri-
alsin unresectable stage I1I and stage IV melanoma (advanced melanoma) (Hodi
et al,, 2010; Robert et al., 2011). In 2011, the U.S. Food and Drug Administration
(FDA) approved ipilimumab for advanced melanoma. Subsequently, ipilimumab
was shown to prolong recurrence-free and overall survival as an adjuvant ther-
apy in resected stage III melanoma (Eggermont et al., 2016) and received FDA
approval for this indication in 2015. In addition, dual checkpoint blockade with
ipilimumab, plus the PD-1 inhibitor nivolumab (Opdivo®), provides longer pro-
gression-free survival versus ipilimumab alone in advanced melanoma (Larkin
et al., 2015) and was approved for this use in 2014.

Immune checkpoints serve as on- or off-regulators. In particular, CTLA4 and
PD-1act as off, or “brake,” mechanisms for the immune system. These pathways
are exploited through interruptions to the brake system (i.e., taking the brakes
off the immune system through ICIs). Although CTLA4 and PD-1 inhibitors work
by sustaining (T-cell) immune responses, anti-CTLA4 tends to act earlier in the
process than PD-1 (Boutros et al., 2016). These differences may also account for
the divergent efficacy and toxicity profiles of CTLA4 and PD-1 inhibitors when
used as monotherapy (Buchbinder & Desai, 2016). In the CheckMate 067 trial
by Larkin et al. (2015), the group receiving ipilimumab and nivolumab therapy
demonstrated higher response rates as well as increased progression-free sur-
vival versus ipilimumab monotherapy. However, the combination of ipilimumab
and nivolumab was also associated with a higher proportion of severe toxicity:
Fifty-five percent (n = 172) of patients in the combination therapy group expe-
rienced a treatment-related grade 3 or 4 adverse event, compared with 27% (n =
85) of those who received ipilimumab and 16% (n = 51) of those who received
nivolumab, respectively (Larkin et al., 2015).

Members of the Melanoma Nursing Initiative (MNT) noted that the ipilim-
umab and nivolumab combination and high-dose ipilimumab adjuvant therapy
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are associated with the highest overall immune-related adverse
event (irAE) rates and severity compared with other ICI regimens.
The irAEs associated with these regimens also tend to have an ear-
lier onset and faster progression versus other ICIs (see Figures 1, 2,
and 3) (Boutros et al., 2016). Therefore, hypervigilance is warrant-
ed when monitoring patients who are receiving these regimens.

The MNI members convened to define supportive care chal-
lenges associated with ipilimumab-based therapy. Drawing from
their clinical experience as well as review of the literature, they
developed consensus recommendations for nursing care of
this population. Recommendations were made in the following
areas:
m Administration and dosing, with information on recommend-

ed drug holds and discontinuations

m irAE recognition and management

Care step pathways (CSPs) were developed for high-priority
irAEs associated with ICIs, for which nursing assessment and
care are key in promoting successful outcomes. This article
focuses on irAE recognition and management principles specific
to ipilimumab-based therapy.

FIGURE 1.

“With the
combination therapy,
many immune-related
adverse events occur
even earlier and with
greater severity.”

Drug Administration and Dosages

Information on ipilimumab and nivolumab dosing by indica-
tion is provided in Table 1 (Bristol-Myers Squibb, 2017a, 2017c¢).
No premedications are given to prevent irAEs. Toxicity manage-
ment may vary by the specific irAE, and more detail is discussed
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FIGURE 2.

ADVERSE EVENTS OF SPECIAL INTEREST ASSOCIATED WITH IMMUNE CHECKPOINT INHIBITORS
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in the current article’s CSPs and tables. Of note, a much high-
er dose of ipilimumab (10 mg/kg versus 3 mg/kg) and a longer
treatment duration are used as adjuvant treatment than are
used as monotherapy or in combination therapy in the ad-
vanced melanoma setting. A dose-ranging study evaluating
doses of 0.3 mg/kg, 3 mg/kg, and 10 mg/kg showed a clear dose-
response effect on efficacy and toxicity for ipilimumab (Wolchok
etal., 2010). Therefore, greater toxicity associated with the 10 mg/
kg ipilimumab dose used for adjuvant therapy versus the 3 mg/kg
dose used for metastatic disease may be expected (Eggermont et
al., 2016).

Nursing Interventions

Patient Advocacy in Therapy Selection

The best treatment approach in advanced melanoma remains de-
batable (i.e., whether to use a single agent versus a combination
approach and how to sequence agents). Although nurses generally
play a supportive role, they also serve as advocates for patient safety
when treatment decisions are being made. In this capacity, nurses

should assess for and highlight any concerns regarding barriers in
physical resources (e.g., transportation, communication tools), as
well as in personal support when patients undertake these effective
but challenging regimens. Members of the MNI noted that PD-1
inhibitors are used more frequently than ipilimumab monotherapy
in the metastatic setting, given the higher response rates and lower
percentages of toxicity (Larkin et al., 2015; National Comprehensive
Cancer Network [NCCN], 2016; Robert, Schacter, et al., 2015). The
efficacy-safety balance becomes a major discussion point when
evaluating ipilimumab and nivolumab combination therapy versus
PD-1 inhibitor monotherapy in this setting. In a similar way, the use
of high-dose ipilimumab in the adjuvant setting is also informed
by a benefit-risk discussion because of the potential for toxicities
(NCCN, 2016).

General Education

Thorough, individualized, and comprehensible patient education
is the critical first step of irAE management. Healthcare provid-
ers should emphasize to patients that any changes, even subtle
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variations in feeling, could be signs of an irAE and should be re-
ported immediately. This is particularly important for patients
who may be concerned about staying on therapy and who may feel
the need to endure irAEs. Therefore, nurses need to form a strong
partnership with patients and their caregivers to ensure that timely
communication occurs. In the authors’ experience, patients some-
times encounter signs and symptoms that they think are attribut-
able to the flu or a cold but that represent an irAE. Nurses should
further emphasize that, although certain irAEs are more common
than others and tend to occur at particular times following treat-
ment initiation, ICIs can potentially affect any organ system or
tissue and may occur at any time, including after treatment com-
pletion or discontinuation. Within this framework, the importance
of obtaining baseline and follow-up testing to aid in irAE detection
and diagnosis should be highlighted (Champiat et al., 2016).
Patients should also receive health maintenance informa-
tion before therapy begins. Women of childbearing age should be
counseled to avoid pregnancy because of the potential embryo-
fetal toxicity associated with ICIs; effective birth control should be
employed during therapy and for three months after the last dose
(Bristol-Myers Squibb, 2017a; Friedman, Proverbs-Singh, & Postow,
2016). In addition, because ipilimumab is administered in the ad-
juvant setting for as many as three years, issues related to family

FIGURE 3.
SYMPTOM ONSET AND DURATION (WEEKS)

planning may be highly relevant. Fertility studies have not been per-
formed with ipilimumab (Bristol-Myers Squibb, 2017c¢). Given the
long duration of therapy and the unknown impact on fertility in men
and women, the oncology team should have open, candid discussions
about family planning with patients of childbearing age and note any
potential barriers or contraindications to future goals (Walter, Xu,
Paller, Choi, & Woodruff, 2016). A possible recommendation may
be referral to a fertility specialist to discuss potential sperm or egg
banking as an option. Nurses continue to support the process by re-
inforcing conversations and addressing patient concerns.
Regarding other aspects of health maintenance, use of a sports
team analogy may help the patient to understand the team-
based approach employed and the central role of the oncologist.
Patients may be counseled that their oncologist will become the
quarterback of their care and, therefore, needs to have the pic-
ture of everything happening on the field. Patients should consult
their oncology team before they receive elective surgery, dental
procedures, or other medical interventions; start taking new
medications or herbal supplements; or employ complementary
modalities. The use of attenuated vaccines has been and contin-
ues to be evaluated. Live vaccines (e.g., measles, mumps, and ru-
bella vaccine; varicella vaccine) have not been evaluated in this
setting and are usually not advised (Bristol-Myers Squibb, 2017b;
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Note. Copyright 2017 by Melanoma Nursing Initiative. Used with permission.
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Merck, 2017). Nurses should counsel patients to discuss all im-
munizations with the oncology team to weigh the benefits and
risks on an individual basis.

Oncology nurses should ensure that patients are aware of edu-
cational and financial resources for their therapies and how to ac-
cess them (see Figure 4). In the experience of the MNI members,
drug-specific wallet cards, which identify signs and symptoms
that should be immediately reported to the treating oncologist
or other members of the healthcare team, are particularly helpful.
Patients should be encouraged to carry the card with them, even
paperclipping their wallet card to their insurance card; by doing
so, whenever they need to show their insurance card, they can
share information about their immunotherapy regimen as well.
Wallet cards not only serve as ready guides for notable signs and
symptoms potentially reflective of an irAE but also provide rele-
vant information to other healthcare providers, such as emergen-
cy department personnel, to improve patient care.

Care Step Pathways
In general, irAEs observed with ipilimumab are similar to those
associated with PD-1 inhibitor therapy, although they tend to oc-

APPENDIXES A-K.
CARE STEP PATHWAYS

Care step pathways for Appendixes A-K in Madden and Hoffner (2017) and

McGettigan and Rubin (2017) can be found on pp. 52-75. A reference list

for Appendixes A-K can be found on p. 71.

® Appendix A: Care step pathway for management of skin toxicities, p. 52

® Appendix B: Care step pathway for management of gastrointestinal
toxicity: Diarrhea and colitis, p. 54

® Appendix C: Care step pathway for management of mucositis and
xerostomia, p. 57

® Appendix D: Care step pathway for management of hepatotoxicity:
Immunotherapy-induced inflammation of liver tissue, p. 59

® Appendix E: Care step pathway for management of hypophysitis:
Inflammation of pituitary gland, p. 62

® Appendix F: Care step pathway for management of thyroiditis: Inflam-
mation of thyroid gland, p. 64

® Appendix G: Care step pathway for management of type 1 diabetes
mellitus: Immune destruction of beta cells in pancreas, p. 66

® Appendix H: Care step pathway for management of pneumonitis:
Inflammation of lung alveoli, p. 67

® Appendix I: Care step pathway for management of arthralgias and
arthritis, p. 69

® Appendix J: Care step pathway for management of neuropathy: Motor
or sensory nerve impairment or damage, p. 72

® Appendix K: Care step pathway for management of nephritis: Inflam-
mation of the kidneys, p. 74

cur more frequently and more severely. Ipilimumab acts early in
the immunologic cascade, so many inflammatory AEs can occur.
With the combination therapy, many irAEs occur even earlier
and with greater severity. Optimal irAE management depends on
earlyrecognition, followed by appropriate strategies to minimize
their impact (Boutros et al., 2016; Villadolid & Amin, 2015).
Once identified, irAEs are typically managed symptomatically
and/or with selective use of corticosteroids or other immuno-
suppressives, combined with withholding or discontinuation
of ICIs, depending on the severity or persistence of the irAE
(Boutros et al., 2016; Villadolid & Amin, 2015). Referral to an
organ specialist is often warranted, particularly for more seri-
ous or severe irAEs or for those that the healthcare provider is
not experienced in managing, such as endocrinopathies. With
prompt recognition and appropriate treatment, some irAEs are
reversible; endocrinopathies are an exception and are generally
managed with lifelong hormone replacement therapy (HRT).
With respect to corticosteroid use, some patients may be con-
cerned that because corticosteroids are immunosuppressive,
they may interfere with ICI efficacy. Nurses should assure pa-
tients that studies indicate that ICI efficacy is not adversely af-
fected by corticosteroids or treatment of irAEs (Horvat et al.,
2015; Weber et al., 2015).

Each CSP represents a notable irAE associated with ICIs and
incorporates essential components of the nursing assessment
specific to that irAE. Look, listen, and recognize categories with-
in the nursing assessment section direct the nurse to a specific
set of symptom-related queries to ask the patient and/or care-
giver and highlight additional information to be considered and
reviewed as part of the nursing assessment. Data obtained from
this assessment will guide appropriate management strategies.
Wherever possible, grading for the specific AE is provided with-
in the pathway based on the National Cancer Institute’s (2010)
Common Terminology Criteria for Adverse Events (CTCAE).
However, for irAEs for which management is largely directed
based on laboratory data (such as thyroid disorders and diabe-
tes), the authors used standard cutpoint criteria rather than the
CTCAE criteria.

Each CSP describes overall management strategies as well as
nursing-specific interventions. Where applicable, interventions
for at-risk groups along with strategies specific to each AE grade
are listed, including dose holds and discontinuations. Patient
counseling, recommendations for additional care, and referral to
specialty or ancillary care providers are included in the manage-
ment section, as appropriate.

Some general principles inform management strategies
across all the CSPs. Corticosteroid dosages are detailed in the
CSPs, and these high dosages are often split into two daily dos-
es. Corticosteroids should be gradually tapered (usually for at
least a month) to avoid rebound symptoms. Methylprednisolone
dosepaks are used by some providers, but are often not sufficient
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TABLE 1.

DOSING RECOMMENDATIONS FOR IPILIMUMAB-BASED TREATMENT OF MELANOMA

DRUG REGIMEN INDICATION RECOMMENDED DOSAGE AND ADMINISTRATION
Ibilimumab Advanced B 3 mg/kg administered via IV for 90 minutes every three weeks for a maximum of four doses
P melanoma B |n the event of toxicity, doses may be delayed, but all treatment should be administered within 16 weeks of the first dose.
Ipilimumab (adju- | Adjuvant for ® 10 mg/kg administered via IV for 90 minutes every three weeks for four doses, followed by 10 mg/kg every 12 weeks for as
vant for stage Il resected stage many as three years
melanoma) Il melanoma B |n the event of toxicity, doses are omitted, not delayed.
Nivolumab Advanced B 240 mg (flat dose) administered as an IV infusion for 60 minutes every two weeks until disease progression or unaccept-
melanoma able toxicity
® Nivolumab 1 mg/kg administered as an IV infusion for 60 minutes, followed by ipilimumab 3 mg/kg on the same day
Nivolumab and Advanced every three weeks for four doses
ipilimumab melanoma B Recommended subsequent dose of nivolumab, as a single agent, is 240 mg administered as an IV infusion for 60 minutes
every two weeks until disease progression or unacceptable toxicity

Note. Based on information from Bristol-Myers Squibb, 2017a, 2017c.

to reduce higher grade inflammatory reactions resulting from
the ICIs. Gastric prophylaxis with a proton pump inhibitor or H,
blocker should be considered when initiating high-dose cortico-
steroids. Patients should be educated to take their steroid dose
with food. In addition, antimicrobial prophylaxis should be con-
sidered for patients prescribed high-dose steroids, particularly
for those patients requiring extended therapy (greater than 20
mg per day for more than one month) (Limper et al., 2011).

Common Immune-Related Adverse Events

SKIN TOXICITIES

Maculopapular rash and pruritus (without rash) are the most
common irAEs associated with ICI treatment and are usually
the first to appear (Dadu, Zobniw, & Diab, 2016; Friedman et al.,
2016). Pruritic rash is more common in ipilimumab-based regi-
mens. Rash with or without pruritus is usually mild to moderate
and can be effectively managed with prompt treatment (Boutros
et al., 2016; Dadu et al., 2016). Appendix A provides a detailed CSP
for ICI-emergent rash or pruritus.

Nurses must educate patients about the cutaneous irAEs,
implement self-care strategies in at-risk individuals, and min-
imize the severity of irAEs that do develop. Self-care strate-
gies, such as gentle skin care and use of moisturizers and sun-
protective techniques, are important early interventions for
rash and pruritus, particularly in at-risk patients (those with
preexisting conditions, such as dermatitis or xerosis). If pa-
tients develop skin-related toxicities, the nurse should grade
the toxicity, provide appropriate supportive care interventions,
and work as part of the team for management. The role of treat-
ment holds and the use of topical and oral steroids are discussed
in the CSP. Rarely, skin toxicities can progress and become
severe or life-threatening; consequently, ongoing vigilance is nec-
essary to promptly recognize red flags, such as extensive or rapidly

progressive rash, oral involvement, or other indicators of Stevens-
Johnson syndrome or toxic epidermal necrolysis, which represent
medical emergencies that typically require hospitalization.

GASTROINTESTINAL TOXICITIES

Gastrointestinal toxicities are the second most common irAEs
observed with ICI therapy, and they range from mild diarrhea to
severe colitis and intestinal perforation, which can lead to death
(Cramer & Bresalier, 2017; Dadu et al., 2016; Gupta, De Felice,
Loftus, & Khanna, 2015). Diarrhea without symptoms of coli-
tis is the most common gastrointestinal presentation with ICIs
(Cramer & Bresalier, 2017; Dadu et al., 2016; Gupta et al., 2015).
Abdominal pain, together with mucus and/or blood in the stool,
is suggestive of colitis rather than simple diarrhea (Gupta et al,,
2015). In an analysis of ICI irAEs, ipilimumab-induced colitis was
the most common cause of fatal irAEs across clinical trials (De
Velasco et al., 2017). The colitis associated with high-dose (10 mg/
kg) ipilimumab and the combination regimen is generally more
severe and has a quicker onset than that associated with PD-1 in-
hibitor monotherapy. As a result, early reporting from patients
is critical, and diligence is required in the clinic to recognize and
manage this irAE early.

Appendix B provides a detailed CSP for ICI-emergent gas-
trointestinal toxicities. Nurses play a vital role in the early iden-
tification and grading of these toxicities by comparing baseline
measures of bowel movements to current status. They may ar-
range a laboratory workup and/or office visit, when appropriate.
Non-ICI-related causes of diarrhea need to be ruled out to ensure
proper treatment (Dadu et al., 2016; Gupta et al., 2015). Because
colitis can progress to severe or life-threatening forms, hospital-
ization 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
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by movement, distension) and perforation is suspected. For di-
arrhea that is moderate to severe, corticosteroids are key to
managing symptoms. However, if a patient is not responsive to
corticosteroid therapy, the addition of infliximab at 5 mg/kg may
be considered, followed by slow taper until diarrhea symptoms
resolve (Dadu et al., 2016).

ICIs may also adversely affect the proximal portion of the
gastrointestinal system, causing inflammation of the oral muco-
sa and leading to mucositis and xerosis. Appendix C provides a
detailed CSP for ICI-emergent mucositis and xerostomia. These
irAEs may be easily overlooked but can negatively affect patients’
quality of life. Nurses need to recognize the immune-related

FIGURE 4.

causation, which leads to a different management strategy versus
that used for mucositis associated with chemotherapy.

HEPATOTOXICITY

ICIs commonly produce hepatitis, which typically man-
ifests as elevated alanine aminotransferase or aspartate
aminotransferase levels (Dadu et al., 2016; Friedman et al., 2016).
Liver transaminase elevations are observed less frequently with
ICIs than skin or gastrointestinal toxicities, but relatively high
rates have been reported with the ipilimumab and nivolumab
combination or high-dose ipilimumab therapy (Eggermont et al.,
2015; Larkin et al., 2015). Asymptomatic, improperly managed

NURSE AND PATIENT/CAREGIVER RESOURCES TO SUPPORT IPILIMUMAB-BASED TREATMENT

OF MELANOMA

ADVERSE EVENTS AND MANAGEMENT AIDS (IPILIMUMAB)

Common and serious side effects (adjuvant for stage Il melanoma)

B www.yervoy.com/adjuvant/side-effects-of-yervoy

Common and serious side effects (metastatic melanoma)
 www.yervoy.com/metastatic/select-side-effects-of-yervoy

Medication guide

B http://packageinserts.oms.com/medguide/medguide_yervoy.pdf

Patient wallet card

| http://bit.ly/2tovyad

Risk Evaluation and Mitigation Strategy

| http://bit.ly/2sloko7

ADVERSE EVENTS AND MANAGEMENT AIDS (IPILIMUMAB

AND NIVOLUMAB)

Downloadable resources

B http://bit.ly/2tomMbV

Patient wallet card

| http://bit.ly/2tovyad

DRUG ACCESS AND FINANCIAL RESOURCES

Oncology support services (benefit investigation, prior authorization, claims
appeal, patient financial assistance, charitable foundation lookup tool, access to
care services; for nurses)

B www.bmsaccesssupport.obmscustomerconnect.com

Understanding the reimbursement process, determining coverage, and investi-
gating options for financial support (for patients and caregivers)

B www.bmsaccesssupport.bmscustomerconnect.com/patient

GENERAL PRODUCT INFORMATION (IPILIMUMAB)

Adjuvant for stage Ill melanoma: Mechanism of action, clinical trial results, and
dosing and administration

B www.yervoy.com/servlet/servlet.FileDownload?file=00Pi000000aeONXEAY
Metastatic melanoma: Mechanism of action, clinical trial results, and dosing and
administration

B www.yervoy.com/servlet/servlet.FileDownload?file=00Pi000000TVtP6EAL

GENERAL PRODUCT INFORMATION (IPILIMUMAB AND
NIVOLUMAB)

Mechanism of action, clinical trial results, and dosing and administration
® www.opdivo.com/servlet/servlet FileDownload?file=00Pi00000000a9ZEAQ
GENERAL SUPPORT (IPILIMUMAB)

Adjuvant for stage Ill melanoma: Patient and caregiver support materials
B www.yervoy.com/adjuvant/yervoy-materials

Metastatic melanoma: Patient and caregiver support materials

B www.yervoy.com/metastatic/yervoy-materials

Resources related to cancer and melanoma

B www.yervoy.com/metastatic/getting-personal-support

Support resources and personalized care counselor support

B www.patientsupport.bmscustomerconnect.com/yervoywithyou

m 1-855-4YERVOY

GENERAL SUPPORT (IPILIMUMAB AND NIVOLUMAB)
Downloadable resources

B http://bit.ly/2tomMbV

Living with melanoma

B http://bit.ly/2shoPP4

Resources related to cancer and melanoma

m http://bit.ly/2sm0hQd

PATIENT ADVOCACY AND NURSE SUPPORT

Nurse on Call (for patients and caregivers)

B www.aimatmelanoma.org/living-with-melanoma/nurse-on-call

m 1-877-246-2635

Resources (for patients and caregivers)

B http://bit.ly/2spYXyW

Symposiums (for patients and caregivers)

B http://bit.ly/2sAyFZ9

Toolkits for promoting adherence and managing adverse events, downloadable
patient materials, and community nurse portal (for nurses)

® www.themelanomanurse.org
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TABLE 2.

MANAGEMENT OF ADVERSE EVENTS (AEs) ASSOCIATED WITH IPILIMUMAB-BASED THERAPY

VARIABLE COMMON SYMPTOMS AGENT COMMON MANAGEMENT AND ANTICIPATORY GUIDANCE
Severe shortness
of breath; dyspnea
Acute respiratory or rapid breathing; Ioilimumab Serious condition requiring hospitalization and expert care, including supplemental oxygen, often
distress syndrome hypotension; P mechanical ventilation, and fluid management
confusion; extreme
4 fatigue
g f 3 Ipilimumab, Monitor weight; query patients about appetite and eating habits; advise dietary modification if
4 At Dizsie s nivolumab necessary (should improve with time). Anticipate standard dose holds and discontinuations®®.
% Cardiotoxicity: Dyspnea; edema; . . . . . ) )
> cardiomyo ath fatigue; chest Iilimumab Monitor weight; changes in breathing; extremity edema; chest, back, arm, and jaw pain; and
a yopatny, pain; arrhythmias; P ' pressure sensation in chest. Recommend electrocardiogram and echocardiogram; make stress test
S myocarditis, heart bdominal pai nivolumab diol ferral: administer 2 ma/k dni - discontinue th
8 failure abdominal pain or cardiology referral; administer 2 mg/kg prednisone; discontinue therapy.
g ascites
§ T Infrequent stools; Increase fluid, fiber, and laxatives; consider appropriate testing to evaluate bowel obstruction.
El abdompinal e difficulty stooling; Nivolumab Anticipate standard dose holds and discontinuations for grade 3 or 4 (constipation with manual
e P abdominal pain evacuation indicated, severe abdominal pain, or life-threatening consequences)°.
g Advise women of reproductive potential of risk to fetus and to use effective contraception during
ey Embryo-fetal B Ipilimumab, treatment and for three months after ipilimumab and five months after nivolumab is discontin-
2 toxicity nivolumab ued. Advise patients to immediately notify healthcare provider if they suspect pregnancy while
5 undergoing therapy.
£
1; ziifggfe%ness, For new-onset (grade 2 or 3) moderate to severe symptoms, rule out infectious or other causes,
s jArTa consult neurologist, and obtain brain magnetic resonance imaging and lumbar puncture. For
s S Ipilimumab ipilimumab, anticipate standard dose holds and discontinuations; administer corticosteroids at
g Encephalitis memory problems; pilimumab, ipilimumab, anticipate standard dose holds and discontinuations; administer corticosteroids at a
H s el nivolumab dosage of 1-2 mg/kg per day prednisone equivalents or 2-4 mg/kg if necessary. For nivolumab,
g cina?ionS' 'seizureS' withhold for new-onset grade 3 or 4 moderate to severe neurologic symptoms; permanently
° . ' ' discontinue for immune-mediated encephalitis.
= stiff neck
é P P Query patients regarding energy level; evaluate possible contributory factors, including infection,
5 Fatigue E?eem% tired; tack L;Ji:lllonpuunr:;abb, disease progression, and hematologic and biochemical abnormalities; provide standard supportive
= 9y care. Anticipate standard dose holds and discontinuations®®.
‘2 g - Rule out brain metastases, encephalitis, and hypophysitis; otherwise, provide standard supportive
G — e gl Al care (should improve with time). Anticipate standard dose holds and discontinuations®.
z
g Chills and shaking; For ipilimumab or nivolumab, with mild to moderate symptoms (grade 1 or 2), interrupt or slow
g Infusion reaction itch; flushing; dif- Ipilimumab, rate of infusion and monitor to recovery; with severe to life-threatening symptoms (grade 3 or 4),
° ficulty breathing; nivolumab discontinue ipilimumab or nivolumab, manage anaphylaxis via institutional protocol, and monitor.
S hypotension; fever Premedication with an antipyretic and antihistamine may be considered.
<
§ TieitE Difficulty falling or TRl Standard sleep hygiene; prescription medications if needed (should improve with time). Anticipate
g staying asleep P standard dose holds and discontinuations®.
8 N .
2 Vomiting; queasi-
s Nausea and ness; left or right Ipilimumab, May indicate hepatotoxicity; check liver function tests, as well as lipase and amylase; provide
g vomiting upper quadrant nivolumab standard supportive care. Anticipate standard dose holds and discontinuations®®.
= pain
é’ Ocular: conjunc- Blurry vision,
3 s, BRI, bl - Encourage patient to report any eye symptoms immediately; obtain ophthalmology referral.
8 s, iy CIGLEEo]) [l e Anticipate standard dose holds and discontinuations®
8 ocular myositis, problems; eye pain P ’
8 scleritis, uveitis or redness
% Pyrexia Elevated body Ipilimumab, Provide standard supportive care. Anticipate standard dose holds and discontinuations?®
< temperature nivolumab ’ '
3
Continued on the next page
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TABLE 2. (CONTINUED)
MANAGEMENT OF ADVERSE EVENTS (AEs) ASSOCIATED WITH IPILIMUMAB-BASED THERAPY

VARIABLE COMMON SYMPTOMS AGENT COMMON MANAGEMENT AND ANTICIPATORY GUIDANCE
Pain; muscle
Rhabdomyolysis weakness; vom- Ipilimumab, Administer IV fluids and corticosterioids (check for elevated anti-striated muscle titer). Anticipate
yoly iting; confusion; nivolumab standard dose holds and discontinuations®".
tea-colored urine
g Cough; runny
Yy ey nose; sore throat; Nivolumab Provide standard supportive care. Anticipate standard dose holds and discontinuations?®.
tract infection nasal breathing

“For ipilimumab, withhold for any moderate (grade 2) AE, and resume treatment when AE returns to grade 0 or 1; permanently discontinue for any severe or life-threatening (grade 3 or 4)
AE, persistent grade 2 AE lasting six or more weeks, or inability to reduce corticosteroid dose to 7.5 mg prednisone or equivalent per day.

°For nivolumab, withhold for any severe (grade 3) AE, and resume treatment when AE returns to grade 0 or 1; permanently discontinue for any life-threatening (grade 4) AE, persistent grade
2 or 3 AE lasting 12 or more weeks, any severe (grade 3) AE that recurs, or when 10 mg or more prednisone or equivalent is required per day for more than 12 weeks.

Note. Based on information from Bilen et al., 2016; Bristol-Myers Squibb, 2017a, 2017c; Heinzerling et al., 2016; Hottinger, 2016; Inadomi et al.,, 2016; Kanameishi et al., 2016; Kong et al.,
2016; Spain et al., 2016; Tabchi et al., 2016; U.S. Food and Drug Administration, 2012; Wanchoo et al., 2017; Zimmer et al., 2016.

hepatic irAEs can lead to mortality (Dadu et al., 2016). Appendix
D provides a detailed CSP for ICI-emergent hepatotoxicity. The
authors recommend that nurses closely monitor liver function
tests (LFTs) in patients receiving combination therapy. LFTs
are generally warranted prior to each immunotherapy dose.
Transaminase grading may guide the frequency of LFT checks.
Given the vital importance and complex functionality of the liver,
distinguishing between true organ dysfunction versus immune-
mediated issues can be difficult (De Velasco et al., 2017).
Consequently, consultation with a hepatologist or gastroenter-
ologist should be considered. A liver biopsy may be necessary
to differentiate autoimmune toxicity from other causes of liver
injury. Management strategies for moderate to life-threatening
hepatotoxicity are high-dose corticosteroids at 1-2 mg/kg. If LFTs
remain elevated and refractory to steroids, additional immuno-
suppression may be considered with the use of mycophenolate
mofetil at 500-1,000 mg by mouth every 12 hours until LFTs are
stable or declining. Medications should be tapered slowly until
resolution of hepatitis (Dadu et al., 2016). Ensuring adherence
to the mycophenolate regimen is essential in providing optimal
outcomes for these patients.

Rarer But Serious Immune-Related Adverse Events
ENDOCRINOPATHIES

Endocrinopathies associated with ICIs occur because the overac-
tive immune system damages endocrine organs, mimicking the au-
toimmune process. Endocrinopathies are less common than skin
or gastrointestinal irAEs, but they can have serious consequences if
not recognized and properly treated (Byun, Wolchok, Rosenberg, &
Girotra, 2017). They include hypophysitis, thyroiditis, and type 1 or
insulin-dependent diabetes mellitus (Dadu et al., 2016; Friedman
et al., 2016). A range of endocrine organs can be affected, including
the pituitary, thyroid, pancreas, and adrenal glands. Although rel-
atively rare, these endocrinopathies can lead to serious sequelae.

Hypophysitis may lead to various hormone deficiencies, includ-
ing central hypothyroidism, hypogonadism, and/or adrenal insuf-
ficiency. Similarly, thyroiditis can lead to hyperthyroidism, often
followed by hypothyroidism. Nurses should be aware that endo-
crinopathies often present with vague symptoms (e.g., fatigue,
headache, depression) that require further evaluation. They should
discuss with patients, at the onset, that ICIs typically produce en-
docrine conditions requiring lifelong HRT. Patients are usually
more willing to accept ICI therapy when they understand they can
generally lead normal lives with HRT.

Appendixes E and F provide detailed CSPs for ICI-emergent
hypophysitis and thyroiditis, respectively. Particularly when ad-
dressing hypophysitis, the nurse should help facilitate collabora-
tive management with an experienced endocrinologist to prop-
erly address the challenging diagnostic requirements for this
condition. Such collaboration represents the best approach to
care, although some oncology practices will become more inde-
pendent in their management of these irAEs over time.

Type 1 diabetes mellitus is a much rarer endocrinopathy
linked with ICI therapy (Dadu et al., 2016; Friedman et al., 2016),
but it can be disconcerting for patients, given the potential seri-
ous consequences. The condition is caused by autoimmune de-
struction of pancreatic beta cells (Chae et al., 2017) and is a per-
manent condition managed with insulin therapy. Nurses play an
essential role in educating patients regarding this potential irAE,
monitoring laboratory tests and patient symptoms, and ensuring
prompt and comprehensive management if the patient develops
type 1 diabetes mellitus. Appendix G provides a detailed CSP for
ICI-emergent type 1 diabetes mellitus.

PNEUMONITIS

Pneumonitis is a rare but potentially fatal irAE. Like endocrinop-
athies, pneumonitis tends to occur later than most other ICI-
associated irAEs; however, like all irAEs, pneumonitis may occur
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and should be anticipated at any time. Highest rates are observed
with ipilimumab and nivolumab combination therapy (Dadu et
al., 2016; Friedman et al., 2016). This condition is frequently di-
agnosed based on imaging, such as follow-up computed tomogra-
phy tests, because it is often asymptomatic. Nurses should con-
sider a referral to a pulmonary specialist for patients presenting
with nonspecific pulmonary symptoms, such as upper respirato-
ry tract infection, new or persistent cough, or dyspnea. In early
phases, pneumonitis may present as dyspnea on exertion, which
the nurse may evaluate through pulse oxygen monitoring in the
clinic. Patients who develop abnormalities in such testing can be
considered for further radiologic testing. Appendix H provides a
detailed CSP for ICI-emergent pneumonitis.

Easily Overlooked and Other Immune-Related

Adverse Events

ICIs can potentially affect any body organ or tissue. Other
irAEs have been reported with ipilimumab and/or nivolumab,
highlighting the wide range of affected tissues (Bristol-Myers
Squibb, 2017a, 2017¢). Of particular importance are those affect-
ing the musculoskeletal, nervous, and renal systems. Appendix I
provides a detailed CSP for ICI-emergent arthralgias and arthri-
tis, which were reported in more than 10% of patients receiv-
ing ipilimumab and nivolumab combination therapy (Cappelli,
Shah, & Bingham, 2017; Larkin et al., 2015). If not anticipated,
these irAEs are easily overlooked or not associated with ICIs.
Permanent joint damage may occur without treatment, and re-
ferral to a rheumatologist is sometimes warranted (Cappelli,
Naidoo, Bingham, & Shah, 2017). Arthralgias or arthritis often
require more prolonged anti-inflammatory treatment than oth-
er irAEs. However, the authors reported some cases in which
low-dose prednisone can have a major effect on quality of life,
particularly in older adults.

Appendix J provides a detailed CSP for ICI-emergent neu-
ropathy, specifically motor or sensory nerve impairment or
damage. ICIs can cause rare but serious and life-threatening
neurologic irAEs, including rapidly progressing encephalitis.
For example, encephalopathy can be initially mistaken for
an endocrinopathy before rapidly progressing from head-
ache to confusion to coma. Prompt referral to a neurologist
for further evaluation is warranted. Many of the symptoms
for the irAEs overlap (e.g., headache), and patients often
provide only vague descriptions. Therefore, accurate diagno-
sis can be delayed, leading to poorer outcomes. Being aware
of the range of toxicities that are possible is important,
and immune dysfunction should be considered for every com-
plaint or symptom presentation.

Appendix K provides a detailed CSP for ICI-emergent ne-
phritis. Nurses should make sure that patients are monitored
for elevated serum creatinine before and periodically during
ICI therapy and referred for appropriate treatment when

IMPLICATIONS FOR PRACTICE

needed. Table 2 lists other AEs reported with ipilimumab and/
or nivolumab treatment that may be directly related to the im-
mune effects of these agents as well as recommended manage-
ment strategies.

Immunotherapy-induced cardiotoxicity, albeit rare, has been
noted to have fatal outcomes in a small number of patients who
developed myocarditis or cardiomyopathy (Heinzerling et al.,
2016; Johnson et al., 2016). This area is gaining increasing aware-
ness and attention as an irAE. Cardiotoxicity should be consid-
ered in patients reporting vague or atypical symptoms, particu-
larly those that are cardiorespiratory in nature (e.g., shortness of
breath, weakness, edema). Patients suspected of experiencing a
cardiotoxicity should be evaluated immediately (Heinzerling et
al., 2016; Johnson et al., 2016).

Conclusion

Ipilimumab-based therapy (high-dose adjuvant monotherapy, ip-
ilimumab monotherapy, or ipilimumab and nivolumab combina-
tion therapy for advanced disease) improves survival outcomes
in patients with melanoma. However, ipilimumab monotherapy
and combination therapy produce irAEs unlike those of tradition-
al or newer targeted treatments and at higher rates and severity
than with ICI monotherapy. Optimal clinical outcomes in these
patient populations depend, in part, on early detection and man-
agement of ipilimumab-related irAEs.

Oncology nurses can have a positive impact on outcomes
by educating patients about the importance of immediately
reporting changes in health status, providing patient support
throughout the treatment process, assessing patient adherence
and understanding of the dosing regimen, regularly evaluating
patient status and potential symptoms, and serving as a liaison
among the patient, the medical team, and consulting specialists.
By familiarizing themselves with the CSPs presented in this ar-
ticle, nurses will be well prepared to provide the comprehensive
patient assistance and support needed to maximize treatment
outcomes.

Kathleen M. Madden, RN, MSN, FNP-BC, AOCNP®, APHN, is a family nurse practi-
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APPENDIXES A-K: CARE STEP PATHWAYS

APPENDIX A.
CARE STEP PATHWAY FOR MANAGEMENT OF SKIN TOXICITIES

GRADING TOXICITY: MACULOPA|
A disorder characterized by the presence

pruritus
Grade 1 (mild) Grade
® Macules and papules u Ma

covering less than 10%
BSA, with or without
symptoms (e.g., pruritus,
burning, tightness)

GRADING TOXICITY: PRURITUS
Adisorder characterized by an intense it
Grade 1 (mild) Grade
® Mild or localized; topical B |nt
intervention indicated int
esf
ed
riatl
00!
insti

ADLs—activities of daily living; BSA—body surface area

Note. Based on information from Bristol-Myers Squibb, 2017a, 2017b; Champiat et al., 2016; Dadu et al., 2016; Fecher et al., 2013; Friedman et al., 2016; Kahler et al.,, 2016; Kumar et al.,
2017; Merck, 2017; Naidoo et al., 2015; National Cancer Institute, 2010; Spain et al., 2016; U.S. Food and Drug Administration, 2012.

Note. Copyright 2017 by Melanoma Nursing Initiative. Used with permission.
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MANAGEMENT BY GRADE
Intervention (at-risk patients)
® Advise gentle skin care.

O Avoid soap. Instead, use
nonsoap cleansers that are
fragrance- and dye-free;
use mild soap on the axillae,
genitalia, and feet.

O Daily applications of nonste-
roidal moisturizers or emol-
lients containing humectants
(urea, glycerin)

O Apply moisturizers and
emollients in the direction
of hair growth to minimize
development of folliculitis.

B Advise sun-protective measures.

B Assess patient and family under-
standing of prevention strategies
and rationale.

O Identify barriers to adherence.

RED FLAGS

® Extensive rash (more than 50% BSA) or rapidly progressive
® Oralinvolvement

m Concern for suprainfection
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APPENDIXES A-K: CARE STEP PATHWAYS

APPENDIX B.
CARE STEP PATHWAY FOR MANAGEMENT OF GASTROINTESTINAL TOXICITY: DIARRHEA AND COLITIS

GRADING TOXICITY: DIARRH
Grade 1 (mild) Gra
® |ncrease of less than |
four stools per day over S
baseline b

® Mild increase in ostomy L]
output compared to
baseline

GRADING TOXICITY: COLITIS (1
Grade 1 (mild) Gra
B Asymptomatic; clinicalor =
diagnostic observation
only; intervention not
indicated
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MANAGEMENT BY GRADE
Grade 1 (mild)
B May continue immunotherapy
® Diet modifications (very importan
O Institute bland diet; decrease fi
uncooked foods and vegetable:
fats, dairy, oil, caffeine, alcohol

Continued on the next page
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APPENDIXES A-K: CARE STEP PATHWAYS

APPENDIX B. (CONTINUED)
CARE STEP PATHWAY FOR MANAGEMENT OF GASTROINTESTINAL TOXICITY: DIARRHEA AND COLITIS

RED FLAGS

® Change in gastrointestinal function; decreased appetite
Bloating; nausea

More frequent stools; consistency change from loose to liquid
Abdominal pain

Fever

ADLs—activities of daily living; PD-1—programmed cell death protein 1

Note. Based on information from Bristol-Myers Squibb, 2017a, 2017b; Champiat et al., 2016; Dadu et al., 2016; Fecher et al.,, 2013; Kahler et al.,, 2016; Kumar et al., 2017; Merck, 2017;
Naidoo et al., 2015; National Cancer Institute, 2010; Spain et al., 2016; U.S. Food and Drug Administration, 2012; Weber et al., 2016.

Note. Copyright 2017 by Melanoma Nursing Initiative. Used with permission.
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APPENDIX C.
CARE STEP PATHWAY FOR MANAGEMENT OF MUCOSITIS AND XEROSTOMIA

GRADING TOXICITY: ORAL MU
Adisorder characterized by inflamm
Grade 1 (mild) Gra
® Asymptomatic or mild L]
symptoms; intervention ¢
not indicated

GRADING TOXICITY: XEROST
Adisorder characterized by reduced
Grade 1 (mild) Gra
® Symptomatic (e.g., dry L]

or thick saliva); without

significant dietary alter-

ation; unstimulated saliva

flow of more than 0.2 ml

per minute

Continued on the next page
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APPENDIXES A-K: CARE STEP PATHWAYS

APPENDIX C. (CONTINUED)
CARE STEP PATHWAY FOR MANAGEMENT OF MUCOSITIS AND XEROSTOMIA

MANAGEMENT BY GRADE
Grade 1 (mild)
B Anticipate immunotherapy to conti
B Advise ongoing basic oral hygiene.
® Advise avoidance of hot, spicy, acid
| Anticipate possible alternative treat
O Zinc supplements or 0.2% zinc s
mouthwash
O Probiotics with Lactobacillus
O Benzydamine hydrochloride
B Assess patient and family understan
recommendations and rationale.
O Identify barriers to adherence.

Note. Based on information from Bristol-Myers Squibb, 2017a, 2017b; Dadu et al,, 2016; Friedman et al., 2016; Lalla et al, 2014; Merck, 2017; National Cancer Institute, 2010; Van Sebille et al., 2015.
Note. Copyright 2017 by Melanoma Nursing Initiative. Used with permission.
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APPENDIX D.
CARE STEP PATHWAY FOR MANAGEMENT OF HEPATOTOXICITY: IMMUNOTHERAPY-INDUCED
INFLAMMATION OF LIVER TISSUE

GRADING TOXICITY: ULN
Grade 1 (mild) Gra
m AST/ALT: Greater than L]
ULN, less than or equal to
3times ULN
® Bilirubin: Greater than u
ULN, less than or equal to
1.5 times ULN

Continued on the next page
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____________________________________________________________________________________________
APPENDIXES A-K: CARE STEP PATHWAYS

APPENDIX D. (CONTINUED)
CARE STEP PATHWAY FOR MANAGEMENT OF HEPATOTOXICITY: IMMUNOTHERAPY-INDUCED
INFLAMMATION OF LIVER TISSUE

MANAGEMENT BY GRADE

Grade 1 (mild)

B |mmunotherapy may be withheld
if LFTs are trending upward;
recheck LFTs within approximately
one week.
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RED FLAGS
® Severe abdominal pain; ascites; somnolence; jaundice; mental status changes

ALT—alanine aminotransferase; AST—aspartate aminotransferase; LFT—liver function test; SGOT—serum glutamic oxaloacetic transaminase; SGPT—serum glutamic pyruvic transaminase;
ULN—upper limit of normal

Note. Based on information from Bristol-Myers Squibb, 2017a, 2017b; Champiat et al., 2016; Dadu et al., 2016; Fecher et al., 2013; Friedman et al., 2016; Kahler et al., 2016; Kumar et al.,
2017; Merck, 2017; Naidoo et al., 2015; Spain et al., 2016; U.S. Food and Drug Administration, 2012; Weber et al., 2016.

Note. Copyright 2017 by Melanoma Nursing Initiative. Used with permission.
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APPENDIXES A-K: CARE STEP PATHWAYS

APPENDIX E.
CARE STEP PATHWAY FOR MANAGEMENT OF HYPOPHYSITIS: INFLAMMATION OF PITUITARY GLAND

GRADING TOXICITY: OVERALL

Grade 1 (mild) Gra
® Asymptomatic or mild L]
symptoms; clinical or
diagnostic observation

only (headache, fatigue)
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RED FLAGS
® Symptoms of adrenal insufficiency

ACTH—adrenocorticotropic hormone; ADLs—activities of daily living; DDX—differential diagnosis; FSH—follicule-stimulating hormone; GH—growth hormone; LH—luteinizing hormone;
MRI—magnetic resonance imaging; TSH—thyroid stimulating hormone

Note. Based on information from Bristol-Myers Squibb, 2017a, 2017b; Byun et al., 2017; Champiat et al., 2016; Dadu et al., 2016; Fecher et al., 2013; Friedman et al., 2016; Kahler et al.,
2016; Kumar et al., 2017; Merck, 2017; Naidoo et al., 2015; National Cancer Institute, 2010; U.S. Food and Drug Administration, 2012; Weber et al., 2016.

Note. Copyright 2017 by Melanoma Nursing Initiative. Used with permission.
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APPENDIXES A-K: CARE STEP PATHWAYS

APPENDIXF.
CARE STEP PATHWAY FOR MANAGEMENT OF THYROIDITIS: INFLAMMATION OF THYROID GLAND

TYPE OF THYROID ABNORMALI
TSH low (less than 0.01 mIU/L) with
normal or high free T3 or T4

B Acute thyroiditis

® Rarely Graves'-like disease
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MANAGEMENT BY GRADE
TSH low (less than 0.01 mIU/L)
normal or high free T3 or T4

Consider measuring antithyroi
antibodies and/or TSH-recept
autoantibodies to establish
autoimmune etiology.
If patient has not received IV
iodinated contrast within two
months, can consider a diagn
tic thyroid uptake and scan
Acute thyroiditis usually resol
or progresses to hypothyroidi
consequently, can repeat TFTs
fourto six weeks
If TSH-receptor antibodies hig
obtain a thyroid uptake scan a
refer to endocrinology.
Short period of 1 mg/kg predn
sone or equivalent per day ma
be helpfulin acute thyroiditis.
Consider use of beta blockers
and immunotherapy hold for
symptomatic patients (e.g., beta
blockers for tachycardia or mur
and immunotherapy holds for
patients who have acute thyroid
threatening an airway). Therapy
often restarted when symptom
mild or tolerable.

RED FLAGS
® Swelling of thyroid gland causing compromised airway

DDX—differential diagnosis; PD-1—programmed cell death protein 1; TFT—thyroid function test; TSH—thyroid stimulating hormone

Note. Based on information from Bristol-Myers Squibb, 2017a, 2017b; Champiat et al., 2016; Dadu et al., 2016; Fecher et al., 2013; Friedman et al., 2016; Kahler et al., 2016; Kumar et al.,
2017; Merck, 2017; Naidoo et al., 2015; National Cancer Institute, 2010; U.S. Food and Drug Administration, 2012; Weber et al., 2016.

Note. Copyright 2017 by Melanoma Nursing Initiative. Used with permission.
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____________________________________________________________________________________________
APPENDIXES A-K: CARE STEP PATHWAYS

APPENDIX G.
CARE STEP PATHWAY FOR MANAGEMENT OF TYPE 1 DIABETES MELLITUS: IMMUNE DESTRUCTION
OF BETA CELLS IN PANCREAS

GRADING TOXICITY (BASE
Grade 1 (mild)
B Fasting glucose value
greater than ULN, less
than or equal to 160
mg/dl

ULN—upper limit of normal
Note. Based on information from Bristol-Myers Squibb, 2017a, 2017b; Merck, 2017; National Cancer Institute, 2010; U.S. Food and Drug Administration, 2012.
Note. Copyright 2017 by Melanoma Nursing Initiative. Used with permission.
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APPENDIX H.
CARE STEP PATHWAY FOR MANAGEMENT OF PNEUMONITIS: INFLAMMATION OF LUNG ALVEOLI

GRADING TOXICITY: PNEUMO

Adisorder characterized by inflamm

Grade 1 (mild) Gral

B Asymptomatic; clinicalor =
diagnostic observations
only; intervention not
indicated

GRADING TOXICITY: HYPOXIA
Adisorder characterized by a decrea

Grade 1 (mild) Gra
n

Continued on the next page

CJON.ONS.ORG VOLUME 21, NUMBER 4 CLINICAL JOURNAL OF ONCOLOGY NURSING



Downloaded on 05-02-2024. Single-user license only. Copyright 2024 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org. ONS reserves all rights.

____________________________________________________________________________________________
APPENDIXES A-K: CARE STEP PATHWAYS

APPENDIX H. (CONTINUED)
CARE STEP PATHWAY FOR MANAGEMENT OF PNEUMONITIS: INFLAMMATION OF LUNG ALVEOLI

MANAGEMENT BY GRADE

Grade 1 (mild)

B Anticipate immunotherapy to ¢

m Continue to monitor via radiolo
(every two to four weeks, as nee

® Review symptoms to watch for
and family, and remember to as
subsequent visit.

RED FLAGS

B Risk of acute onset

m Risk of mortality if pneumonitis treatment is delayed

® The risk of pneumonitis is greater in patients receiving combination immunotherapy regimens.

ADLs—activities of daily living

Note. Based on information from Bristol-Myers Squibb, 2017a, 2017b; Dadu et al., 2016; Fecher et al., 2013; Friedman et al., 2016; Kahler et al., 2016; Kumar et al., 2017; Merck, 2017;
Naidoo et al., 2015; National Cancer Institute, 2010; Spain et al., 2016; U.S. Food and Drug Administration, 2012; Weber et al., 2016.

Note. Copyright 2017 by Melanoma Nursing Initiative. Used with permission.
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APPENDIX I.
CARE STEP PATHWAY FOR MANAGEMENT OF ARTHRALGIAS AND ARTHRITIS

GRADING TOXICITY: ARTHRAL
Adisorder characterized by a sensatio
Grade 1 (mild)
® Mild pain

GRADING TOXICITY: ARTHRITI

A disorder characterized by inflamm

Grade 1 (mild) Gra

® Mild painwith infllmma- =
tion, erythema, or joint
swelling

Continued on the next page
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APPENDIXES A-K: CARE STEP PATHWAYS

APPENDIX I. (CONTINUED)
CARE STEP PATHWAY FOR MANAGEMENT OF ARTHRALGIAS AND ARTHRITIS

MANAGEMENT BY GRADE
Grade 1 (mild) Grade 2
B Anticipate immunothera- ~ ® |pilim

py to continue.

® Encourage physical

activity.

O 30 minutes of low- to
moderate-intensity
physical activity five
days per week can
improve physical
conditioningandsleep ™
and decrease pain
perception.

O For physically inactive
patients, advise su- L]
pervised exercise and
resistance training.

0O Other options: yoga,
tai chi, Qigong, Pilates, m
aquatic exercise, fo-
cused dance program ~ ®

B Anticipate use of anal-

gesia.

O Low-dose NSAIDs,
topical (diclofenac gel
or patch; for localized,
limited, superficial
jointinflammation or
patients who cannot L]
tolerate oral NSAIDs)
and oral (ibuprofen,
naproxen, celecoxib);
provide guidance on
proper administration. ~ ®

B Assess patient and family
understanding of recom-
mendations and rationale.

O Identify barriers to
adherence.

If symptoms do not improve
in four to six weeks,

escalate to the next level of
therapy.

CLINICAL JOURNAL OF ONCOLOGY NURSING VOLUME 21, NUMBER 4 CJON.ONS.ORG
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RED FLAGS
m Risk of fall because of mobility issue

ADLs—activities of daily living; DMARD—disease-modifying antirheumatic drug; NSAID—nonsteroidal anti-inflammatory drug
Note. Based on information from Bristol-Myers Squibb, 2017a, 2017b; Cappelli, Naidoo, et al.,, 2017; Cappelli, Shah, et al., 2017; Durham et al., 2015; Merck, 2017; National Cancer Institute, 2010.

Note. Copyright 2017 by Melanoma Nursing Initiative. Used with permission.
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APPENDIXES A-K: CARE STEP PATHWAYS

APPENDIX J.
CARE STEP PATHWAY FOR MANAGEMENT OF NEUROPATHY: MOTOR OR SENSORY NERVE IMPAIRMENT
OR DAMAGE

GRADING TOXICITY: NEUROPA

Grade 1 (mild) Gra
m Peripheral motor: u
asymptomatic; clinical or
diagnostic observations
only; no intervention u
indicated

® Peripheral sensory:
asymptomatic; loss of
deep tendon reflexes or
paresthesia
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RED FLAGS
® Guillain-Barré syndrome
B Myasthenia gravis

ADLs—activities of daily living
Note. Based on information from Bristol-Myers Squibb, 2017a, 2017b; Kumar et al., 2017; Merck, 2017; National Cancer Institute, 2010; Spain et al., 2016.
Note. Copyright 2017 by Melanoma Nursing Initiative. Used with permission.
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APPENDIXES A-K: CARE STEP PATHWAYS

APPENDIX K.
CARE STEP PATHWAY FOR MANAGEMENT OF NEPHRITIS: INFLAMMATION OF THE KIDNEYS

GRADING TOXICITY: ACUTE KIDN
Adisorder characterized by the acute los
Grade 1 (mild) Grade
m Creatinine level greater ® Crea
than 0.3 mg/dl; creat- 2 ti
inine greater than 1.5 equ
times ULN but less than
orequal to 2 times ULN

ADLs—activities of daily living; NSAID—nonsteroidal anti-inflammatory drug; PD-1—programmed cell death protein 1; ULN—upper limit of normal
Note. Based on information from Bristol-Myers Squibb, 2017a, 2017b; Kahler et al., 2016; Kumar et al., 2017; Merck, 2017; National Cancer Institute, 2010; Rassy et al., 2016; Spain et al., 2016.
Note. Copyright 2017 by Melanoma Nursing Initiative. Used with permission.
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MANAGEMENT BY GRADE
Mild elevation in creatinine (grade
B Anticipate immunotherapy to con
m Perform detailed review of concol
tions (prescribed and over-the-cou
ing herbals and vitamins, anticipati
discontinuation of nephrotoxic agel
® Avoid or minimize addition of nep
agents, such as contrast media for
tests.
B Anticipate close monitoring of cre
(weekly).
® Educate patientand family on imp:
adequate daily hydration, and seti
hydration goals.
® Review symptoms to watch for wi
family, and remember to assess at
visits.

RED FLAGS

B Risk of acute onset

m Risk of mortality if unrecognized or treatment is delayed

® The risk of immune-mediated nephritis is greater in patients receiving combination immunotherapy regimens and PD-1 inhibitors.

B |naddition to acute interstitial nephritis seen from PD-1 inhibitors, there are case reports of lupus-like nephritis and granulomatous acute interstitial nephritis.
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