








Table 1. Management of Skin irAEs in Patients Treated With ICPis

1.0 Skin Toxicities

1.1 Rash/inflammatory dermatitis
Definition: Erythemamultiformeminor (a targetoid reaction in the skin andmucousmembranes usually triggered by infections, such as herpes simplex viruses, but can

be associated with an immune-related drug eruption and if progresses to erythemamultiformemajor, it and can be a harbinger of SCAR, such as SJS), lichenoid
(resembling the flat-topped, polygonal, and sometimes scaly or hypertrophic lesions of lichen-planus), eczematous (inflammatory dermatitis characterized by
pruritic, erythematous, scaly, or crusted papules or plaques on the skin, which is vulnerable to superinfection, psoriasiform [resembling the well-demarcated,
erythematous, and scaly papules and plaques of psoriasis], morbilliform [a nonpustular, nonbullous measles-like exanthematous rash of the skin often referred
to as “maculopapular” and without systemic symptoms or laboratory abnormalities, excluding occasional isolated peripheral eosinophilia, palmoplantar
erythrodysesthesia [hand-foot syndrome; redness, numbness, burning, itching, and superficial desquamation of the palms and soles], neutrophilic dermatoses
[eg, Sweet syndrome], and others)

Diagnostic work-up
Pertinent history and physical examination
Rule out any other etiology of the skin problem, such as an infection, an effect of another drug, or a skin condition linked to another systemic disease or unrelated

primary skin disorder
If needed, a biologic checkup, including a blood cell count and liver and kidney tests
Directed serologic studies if an autoimmune condition is suspected, such as lupus or dermatomyositis: a screening antinuclear antibody test, SS-A/Anti-Ro, SS-B/

Anti-La if predominantly photodistributed/photosensitivity, antihistone, double-stranded DNA, and other relevant serologies. Consider expanding serologic
studies or diagnostic work-up if other autoimmune conditions are considered based on signs, symptoms

Skin biopsy
Consider clinical monitoring with use of serial clinical photography
Review full list of patient medications to rule out other drug-induced cause for photosensitivity

Grading Management

Grading according to CTCAE is a challenge for skin. Instead,
severity may be based on BSA, tolerability, morbidity,
and duration.

G1: Symptoms do not affect the quality of life or controlled with
topical regimen and/or oral antipruritic

Continue ICPi
Treat with topical emollients and/or mild-moderate potency topical corticosteroids
Counsel patients to avoid skin irritants and sun exposure

G2: Inflammatory reaction that affects quality of life and
requires intervention based on diagnosis

Consider holding ICPi and monitor weekly for improvement. If not resolved, interrupt
treatment until skin AE has reverted to grade 1
Consider initiating prednisone (or equivalent) at dosing 1 mg/kg, tapering over at
least 4 weeks
In addition, treat with topical emollients, oral antihistamines, and medium- to high-
potency topical corticosteroids

G3: As G2 but with failure to respond to indicated interventions
for a G 2 dermatitis

Hold ICPi therapy and consult with dermatology to determine appropriateness of
resuming
Treat with topical emollients, oral antihistamines, and high-potency topical
corticosteroids
Initiate (methyl)prednisolone (or equivalent) 1-2 mg/kg, tapering over at least 4
weeks

G4: All severe rashes unmanageable with prior interventions
and intolerable

Immediately hold ICPi and consult dermatology to determine appropriateness of
resuming ICPi therapy upon resolution of skin toxicity and once corticosteroids are
reduced to prednisone (or equivalent) # 10 mg
Systemic corticosteroids: IV (methyl)prednisolone (or equivalent) dosed at
1-2 mg/kg with slow tapering when the toxicity resolves
Monitor closely for progression to severe cutaneous adverse reaction
Should admit patient immediately with direct oncology involvement and with an
urgent consult by dermatology
Consider alternative antineoplastic therapy over resuming ICPis if the skin irAE
does not resolve to G1 or less; if ICPIs are the patient’s only option, consider
restarting once these adverse effects have resolved to a G1 level

1.2 Bullous dermatoses
Definition: Including bullous pemphigoid or other autoimmune bullous dermatoses, bullous drug reaction
Diagnostic work-up
Physical examination
Rule out any other etiology of the skin problem, such as an infection, an effect of another drug, or a skin condition linked to another systemic disease
If needed, a biologic checkup, including a blood cell count, liver, and kidney tests; consider serum antibody tests to rule out bullous pemphigoid or, under the

guidance of dermatology, sending patient serum for indirect immunofluorescent testing to rule out other autoimmune blistering diseases
Referral to dermatology for blisters that are not explained by infectious or transient other causes (eg, herpes simplex, herpes zoster, bullous impetigo, bullous insect

bite, friction or pressure blister)
Consider skin biopsy (both hematoxylin and eosin evaluation of lesional skin and direct immunofluorescence evaluation of perilesional skin)

Grading Management

G1: Asymptomatic, blisters covering , 10% BSA and no
associated erythema

If blisters are , 10% BSA, asymptomatic, and noninflammatory (such as the case
with friction blisters or pressure blisters), cessation of ICPi is not necessary, and
only observation and/or local wound care is warranted.
When symptomatic bullae or erosions, which are deroofed vesicles or bullae, are
observed on the skin or mucosal surfaces, the cutaneous irAE is by definition
considered at least G2
See G2 management recommendations

(continued on following page)

1718 © 2018 American Society of Clinical Oncology and National Comprehensive Cancer Network JOURNAL OF CLINICAL ONCOLOGY

Brahmer et al

Downloaded from ascopubs.org by 31.221.52.106 on June 8, 2018 from 031.221.052.106
Copyright © 2018 American Society of Clinical Oncology. All rights reserved.





• Review full list of patient medications to rule out other drug-
induced cause for photosensitivity.
Recommendation 1.1b –Management. It is recommended that

clinicians manage grade 1 toxicities as follows:

• Should continue to offer ICPi.
• Should treat skin with topical emollients (if predominately dry

skin is observed) and/or mild to moderate potency (hydro-
cortisone 2.5% or equivalent to triamcinolone 0.1% or
equivalent) topical corticosteroids (signs of inflammation/
redness with or without itching).

• Should counsel patients to avoid skin irritants and sun exposure.

It is recommended that clinicians manage grade 2 toxicities,
including intermittent pruritus, as follows:

• May hold ICPi and monitor weekly for improvement. If not
resolved, interrupt treatment until skin AE has reverted to grade
1 or less and consider dermatology referral.

• Should treat skin with topical emollients, oral antihistamines,
and medium- to high-potency topical corticosteroids.

• In addition, consider initiating prednisone (or equivalent) at
dosing 1 mg/kg tapering over at least 4 weeks, depending on
primary skin lesions observed on examination.

It is recommended that clinicians manage grade 3 toxicities,
including constant pruritus, as follows:

• Should hold ICPi therapy and consult with dermatology, if
available, to determine appropriateness of resuming.

• Should treat skin with topical emollients, oral antihistamines,
and high-potency topical corticosteroids.

• Initiate intravenously (IV) (methyl)prednisolone (or equivalent)
dosed at 1 to 2 mg/kg and taper over at least 4 weeks.

• If not resolved, refer to dermatology.

It is recommended that clinicians manage grade 4 toxicities as
follows:

• Should immediately hold ICPi and consult dermatology to
determine appropriateness of resuming ICPi therapy upon
resolution of skin toxicity and once corticosteroids are re-
duced to prednisone (or equivalent) 10 mg or less.

Table 1. Management of Skin irAEs in Patients Treated With ICPis (continued)

1.0 Skin Toxicities

Grading Management

All grades In cases of suspected SJS or any mucous membrane involvement, discontinue ICPi
treatment and monitor closely for improvement, regardless of grade

G1: NA For SCARs, there is no G1 category; if lower BSA is involved with bullae or erosions,
there should remain a high concern that this reaction will progress to G3 or G4

G2: Morbilliform (“maculopapular”) exanthem covering 10%-
30% BSA with systemic symptoms, lymphadenopathy,
or facial swelling

Hold ICPi and monitor patients closely every 3 days with G2 irAEs for progression to
involvement of greater BSA and/or mucous membrane involvement
Consider following patients closely using serial photography
Initiate therapy with topical emollients, oral antihistamines, and medium- to high-
strength topical corticosteroids
Consider initiation of prednisone (or equivalent) 0.5-1 mg/kg tapered over at least
4 weeks

G3: Skin sloughing covering , 10% BSA with mucosal
involvement associated signs (eg, erythema, purpura,
epidermal detachment, mucous membrane
detachment)

Hold ICPi therapy and consult with dermatology
Treat skin with topical emollients and other petrolatum emollients, oral
antihistamines, and high-strength topical corticosteroids; dimethicone may also be
offered as an alternative to petrolatum
Administer IV (methyl)prednisolone (or equivalent) 0.5-1 mg/kg and convert to oral
corticosteroids on response, wean over at least 4 weeks
Admit to burn and/or consult wound services with attention to supportive care,
including fluid and electrolyte balance, minimizing insensible water losses, and
preventing infection
Given the immune mechanism of action of these medicines, use of immune
suppression is warranted and should be offered
Formucousmembrane involvement of SJS or TEN, appropriate consulting services
should be offered to guide management in preventing sequelae from scarring
(eg, ophthalmology; ear, nose, and throat; urology; gynecology; etc, as appropriate)

G4: Skin erythema and blistering/sloughing covering $ 10%
BSA with associated signs (eg, erythema, purpura,
epidermal detachment, mucous membrane detachment)
and/or systemic symptoms and concerning associated
bloodwork abnormalities (eg, liver function test elevations
in the setting of DRESS/DIHS)

Permanently discontinue ICPi
Admit patient immediately to a burn unit or ICU with consulted dermatology and
wound care services
Consider further consultations based on management of mucosal surfaces
(eg, ophthalmology; urology; gynecology; ear, nose, and throat surgery; etc)
Initiate IV (methyl)prednisolone (or equivalent) 1-2 mg/kg, tapering when toxicity
resolves to normal
IVIG or cyclosporine may also be considered in severe or corticosteroid-
unresponsive cases
Consider pain/palliative consultation and/or admission in patients presenting with
DRESS manifestations

Additional considerations: The usual prohibition of corticosteroids for SJS is not relevant here, as the underlying mechanism is a T-cell immunodirected toxicity.
Adequate suppression is necessary with corticosteroids or other agents and may be prolonged in cases of DRESS/DIHS

All recommendations are expert consensus based, with benefits outweighing harms, and strength of recommendations are moderate

Abbreviations: ADL, activities of daily living; BSA, body surface area; CTCAE, Common Terminology Criteria for Adverse Events; DIHS, drug-induced hypersensitivity
syndrome; DRESS, drug reaction with eosinophilia and systemic symptoms; G, grade; ICPi, immune checkpoint inhibitor; ICU, intensive care unit; irAE, immune-related
adverse event; IV, intravenous; IVIG, intravenous immunoglobulin; NA, not applicable; SCAR, severe cutaneous adverse reactions; SJS, Stevens-Johnson syndrome;
TENS, toxic epidermal necrolysis.
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• If BP is diagnosed, it may be possible to avoid long-term use of
systemic corticosteroids and treat with rituximab as an al-
ternative approach to treating the irAE.

• Seek infectious disease consultation if patient might have
secondary cellulitis or if patient has other infection risk
factors, such as neutropenia, etc.

1.3 Severe Cutaneous Adverse Reactions
Recommendation 1.3a – Diagnostic work-up. Severe cutaneous

adverse reactions, or SCARs, include, but are not limited to, SJS/
TEN and DRESS (also called DIHS).

It is recommended that for all grades of irAEs, the diagnostic
work-up should include the following:

• Total body skin examination with attention to ALL mucous
membranes as well as a complete review of systems.

• Rule out any other etiology of the skin problem, such as an
infection, an effect of another drug, or a skin condition linked
to another systemic disease.

• A biologic checkup, including a CBCwith differential test, and
liver and kidney function tests, including urinalysis, in ad-
dition to the blood work. If the patient is febrile, blood
cultures should be considered as well.

• Skin biopsies to assess for full-thickness epidermal necrosis, as
is seen in SJS/TEN, as well as other possible etiologies like
paraneoplastic pemphigus or other autoimmune blistering
dermatoses, or other drug reactions, such as acute generalized
exanthematous pusulosis.

• Consider following patients closely using serial clinical
photography.

• If mucous membrane involvement or blistering is observed on
the skin, consider early admission to a burn center for further
monitoring and management.

• Primer on monitoring for complicated cutaneous adverse
drug reactions:

s Review of systems: skin pain (“like a sunburn”), fevers,
malaise, myalgias, arthralgias, abdominal pain, ocular
discomfort or photophobia, sores or discomfort in the
nares, sores or discomfort in the oropharynx, odynophagia,
hoarseness, dysuria, sores or discomfort in the vaginal area
for women or involving the meatus of the penis for men,
sores in the perianal area, or pain with bowel movements.

s Physical examination: include vital signs and a full skin
examination specifically evaluating all skin surfaces and
mucous membranes (eyes, nares, oropharynx, genitals, and
perianal area). Assess for lymphadenopathy, facial or distal
extremity swelling (may be signs of DIHS/DRESS). Assess
for pustules or blisters or erosions in addition to areas of
dusky erythema, which may feel painful to palpation. To
assess for a positive Nikolsky sign, place a gloved finger
tangentially over erythematous skin and apply friction
parallel to the skin surface. Nikolsky sign is positive if this
results in detached or sloughing epidermis, demonstrating
poor attachment of the epidermis to the dermis, which is
the case in some autoimmune disorders (eg, pemphigus)
and SJS/TEN.

Recommendation 1.3b – Management. In cases of suspected
SJS or any mucous membrane involvement, it is recommended

that clinicians should discontinue ICPi treatment and refer to
dermatology. It would not be advisable to restart ICPi unless
“cleared” by a dermatologist if SJS/TEN is suspected.

For SCARs, there is no grade 1 category. If lower BSA is
involved with bullae or erosions, there should remain a high
concern that this reaction will progress to grade 3 or 4.

It is recommended that clinicians manage grade 2 toxicities as
follows:

• Hold ICPi and monitor patients closely every 3 days with
grade 2 irAEs for progression to involvement of greater BSA
and/or mucous membrane involvement.

• Consider following patients closely by using serial photography.
• Initiate therapy with topical emollients, oral antihistamines,
and medium- to high-strength topical corticosteroids.

• Consider initiation of prednisone or equivalent at 0.5 to 1mg/kg
tapered over at least 4 weeks.

It is recommended that clinicians manage grade 3 toxicities as
follows:

• Should hold ICPi therapy and consult with dermatology.
• Should treat skinwith topical emollients and other petrolatum
emollients, oral antihistamines, and high-strength topical
corticosteroids. Dimethicone may also be offered as an al-
ternative to petrolatum.

• Administer IV (methyl)prednisolone (or equivalent) at doses
of 1 to 2 mg/kg and taper over at least 4 weeks.

• Admit to burn and/or consult wound services with atten-
tion to supportive care, including fluid and electrolyte bal-
ance, minimizing insensible water losses, and preventing
infection.

• Given the immune mechanism of action of these medicines, use
of immune suppression, such as with systemic corticosteroids, is
warranted and should be offered, though the use of systemic
corticosteroids has been more controversial for the treatment of
SJS/TEN, in general. For DRESS/DIHS, high-dose and usually
prolonged courses of systemic corticosteroids is first-line therapy
following cessation of the offending drug.

• For mucous membrane involvement of SJS or TEN, appropriate
consulting services should be offered to guide management in
preventing sequelae from scarring (eg, ophthalmology; ear, nose,
and throat; urology; gynecology; etc, as appropriate).

• Seek infectious disease consultation if patient might have
secondary cellulitis or if patient has other infection risk
factors, such as neutropenia, etc.

It is recommended that clinicians manage grade 4 toxicities as
follows:

• Should permanently discontinue ICPi.
• Should admit patient immediately with consideration to
a burn unit or ICU in the case of SJS/TEN and consult
dermatology.

• Administer IV (methyl)prednisolone or equivalent 1 to 2 mg/kg
with tapering when the toxicity resolves to normal.

• May consider IV immunoglobulin (IVIG) or cyclosporine as
an alternative or in corticosteroid-refractory cases.

• Seek infectious disease consultation if patient might have
secondary cellulitis or if patient has other infection risk
factors, such as neutropenia, etc.
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Table 2. Management of GI irAEs in Patients Treated With ICPis

2.0 GI Toxicities

2.1 Colitis
Definition: A disorder characterized by inflammation of the colon
Diagnostic work-up
G2
Work-up of blood (CBC, comprehensive metabolic panel, TSH, ESR, CRP), stool (culture, Clostridium difficile, parasite, CMV or other viral etiology, ova and
parasite) should be performed

Consider testing for lactoferrin (for patient stratification to determine who needs more urgent endoscopy) and calprotectin (to follow up on disease activity)
Screening laboratories (HIV, hepatitis A and B, and blood quantiferon for TB) to prepare patients to start infliximab should be routinely done in patients at high risk
for those infections and appropriately selected patients based on infectious disease expert’s evaluation

Imaging (eg, CT scan of abdomen and pelvis and GI endoscopywith biopsy) should be considered as there is evidence showing that the presence of ulceration in
the colon can predict a corticosteroid-refractory course, which may require early infliximab

Consider repeating endoscopy for patients who do not respond to immunosuppressive agents; repeating endoscopy for disease monitoring can be considered
when clinically indicated and when planning to resume therapy

G3-4
All the work-up listed for G2 (blood, stool, imaging, and scope with biopsy) should be completed immediately
Consider repeating endoscopy for patients who do not respond to immunosuppressive agents; repeating endoscopy for disease monitoring should only be
considered when clinically indicated and when planning to resume ICPi

Grading (based on CTCAE for diarrhea, as most
often used clinically)

Management

All patients Counsel all patients to be aware of and inform their health care provider immediately if they
experience:
Abdominal pain, nausea, cramping, blood or mucus in stool or changes in bowel habits
Fever, abdominal distention, obstipation, constipation
For G2 or higher, consider permanently discontinuing CTLA-4 agents andmay restart PD-1, PD-
L1 agents if patient can recover to G1 or less; concurrent immunosuppressant maintenance
therapy should be considered only if clinically indicated in individual cases

G1: Increase of fewer than four stools per day over baseline; mild
increase in ostomy output compared with baseline

Continue ICPi; alternatively, ICPi may be held temporarily and resumed if toxicity does not exceed
G1
Monitor for dehydration and recommend dietary changes
Facilitate expedited phone contact with patient/caregiver
May obtain gastroenterology consult for prolonged G1 cases

G2: Increase of four to six stools per day over baseline; moderate
increase in ostomy output compared with baseline

Should hold ICPi temporarily until patient’s symptoms recover to G1; can consider permanently
discontinuing CTLA-4 agents andmay restart PD-1, PD-L1 agents if patient can recover to G1 or
less
Concurrent immunosuppressant maintenance therapy (, 10 mg prednisone equivalent dose)
may be offered only if clinically indicated in individual cases
May also include supportive care with medications such as Imodium if infection has been ruled
out
Should consult with gastroenterology for G2 or higher
Administer corticosteroids, unless diarrhea is transient, starting with initial dose of 1mg/kg/day
prednisone or equivalent
When symptoms improve to G1 or less, taper corticosteroids over at least 4-6 weeks before
resuming treatment, although resuming treatment while on low-dose corticosteroid may also
be an option after an evaluation of the risks and benefits
EGD/colonoscopy, endoscopy evaluation should be highly recommended for cases grade $ 2
to stratify patients for early treatment with infliximab based on the endoscopic findings and to
determine the safety of resuming PD-1, PD-L1 therapy
Stool inflammatory markers can be considered (lactoferrin and calprotectin) in cases of G2 or
higher to differentiate functional v inflammatory diarrhea, and use calprotectin to monitor
treatment response if provider prefers
Repeat colonoscopy is optional for cases of G2 or higher for disease activity monitoring to
achieve complete remission, especially if there is a plan to resume ICPi

G3: Increase of seven or more stools per day over baseline,
incontinence, hospitalization indicated, severe increase in
ostomy output compared with baseline, limiting self-care
ADL

Should consider permanently discontinuing CTLA-4 agents and may restart PD-1, PD-L1 agents if
patient can recover to G1 or less.
Administer corticosteroids (initial dose of 1-2 mg/kg/d prednisone or equivalent)
Consider hospitalization or outpatient facility for patients with dehydration or electrolyte
imbalance
If symptoms persist $ 3-5 days or recur after improvement, consider administering IV
corticosteroid or noncorticosteroid (eg, infliximab)
Consider colonoscopy in cases where patients have been on immunosuppression and may be
at risk for opportunistic infections as an independent cause for diarrhea (ie, CMV colitis) and for
those who are anti-TNF or corticosteroid refractory

G4: Life-threatening consequences; urgent intervention
indicated

Permanently discontinue treatment
Should admit patient when clinically indicated; patients managed as outpatients should be very
closely monitored
Administer 1-2 mg/kg/d methylprednisolone or equivalent until symptoms improve to G1, and
then start taper over 4-6 weeks
Consider early infliximab 5-10 mg/kg if symptoms refractory to corticosteroid within 2-3 days
Consider lower GI endoscopy if symptoms are refractory despite treatment or there is concern
of new infections
(continued on following page)
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Table 4. Management of Endocrine irAEs in Patients Treated With ICPis (continued)

4.0 Endocrine Toxicity

G3-4: Severe symptoms, medically significant or life-
threatening consequences, unable to perform ADL

Hold ICPi until symptoms resolve to baseline with appropriate therapy
Endocrine consultation
b-Blocker (eg, atenolol, propranolol) for symptomatic relief
For severe symptoms or concern for thyroid storm, hospitalize patient and
initiate prednisone 1-2 mg/kg/d or equivalent tapered over 1-2 weeks;
consider also use of SSKI or thionamide (methimazole or PTU).

Additional considerations
Thyroiditis is transient and resolves in a couple of weeks to primary hypothyroidism or normal. Hypothyroidism can be treated as above.
Graves disease is generally persistent and is due to increased thyroid hormone production that can be treated with antithyroid medical therapy.
Physical examination findings of ophthalmopathy or thyroid bruit are diagnostic of Graves and should prompt early endocrine referral.

4.2 Adrenal – primary adrenal insufficiency
Definition: Adrenal gland failure leading to lowmorning cortisol, high morning ACTH, as well as hyponatremia and hyperkalemia with orthostasis and volume depletion

due to loss of aldosterone
Diagnostic work-up for patients in whom adrenal insufficiency is suspected:
Evaluate ACTH (AM), cortisol level (AM)
Basic metabolic panel (Na, K, CO2, glucose)
Consider ACTH stimulation test for indeterminate results
If primary adrenal insufficiency (high ACTH, low cortisol) is found biochemically:
Evaluate for precipitating cause of crisis such as infection
Perform an adrenal CT for metastasis/hemorrhage

Grading Management

G1: Asymptomatic or mild symptoms Consider holding ICPi until patient is stabilized on replacement hormone
Endocrine consultation
Replacement therapy with prednisone (5-10 mg daily) or hydrocortisone
(10-20 mg orally every morning, 5-10 mg orally in early afternoon)
May require fludrocortisone (0.1mg/d) formineralocorticoid replacement in
primary adrenal insufficiency
Titrate dose up or down as symptoms dictate

G2: Moderate symptoms, able to perform ADL Consider holding ICPi until patient is stabilized on replacement hormone
Endocrine consultation
Initiate outpatient treatment at two to three times maintenance
(if prednisone, 20 mg daily; if hydrocortisone, 20-30 mg in the morning,
and 10-20 mg in the afternoon) to manage acute symptoms.
Taper stress-dose corticosteroids down to maintenance doses over 5-10
days
Maintenance therapy as in G1.

G3-4: Severe symptoms, medically significant or life-
threatening consequences, unable to perform ADL

Hold ICPi until patient is stabilized on replacement hormone
Endocrine consultation
See in clinic or, for after hours, make an emergency department referral for
normal saline (at least 2 L) and IV stress-dose corticosteroids on
presentation(hydrocortisone 100 mg or dexamethasone 4 mg (if the
diagnosis is not clear and stimulation testing will be needed)
Taper stress-dose corticosteroids down to maintenance doses over 7-14
days after discharge
Maintenance therapy as in G1

Additional considerations
Primary and secondary adrenal insufficiency can be distinguished by the relationship between ACTH and cortisol. If the ACTH is low with low cortisol, then

management is as per 4.3.
Patients on corticosteroids for management of other conditions will have low morning cortisol as a result of iatrogenic, secondary adrenal insufficiency. ACTH will

also be low in these patients. A diagnosis of adrenal insufficiency is challenging to make in these situations (see next section on hypophysitis).
Emergent therapy for someonewith suspected adrenal insufficiency is best donewith dexamethasone as a stimulation test can still be performed. If the diagnosis is

already confirmed, can use hydrocortisone 100 mg.
All patients need education on stress dosing and a medical alert bracelet for adrenal insufficiency to trigger stress-dose corticosteroids by EMS.
Endocrine consultation prior to surgery or any procedure for stress-dose planning.

4.3 Pituitary - hypophysitis
Definition: Inflammation of the pituitary with varying effects on hormone function. Most commonly presenting with central adrenal insufficiency. May also have central

hypothyroidism, diabetes insipidus, and hypogonadism.
Diagnostic work-up
Diagnosis: Low ACTH with a low cortisol. Low or normal TSH with a low FT4. Hypernatremia and volume depletion with diabetes insipidus. Low testosterone or

estradiol with low LH and FSH.
Testing:
Evaluate ACTH, cortisol (AM), TSH, FT4, electrolytes
Consider evaluating LH, FSH, and testosterone levels in males or estrogen in premenopausal females with fatigue, loss of libido, and mood changes
Consider MRI of the brain with or without contrast with pituitary/sellar cuts in patients with multiple endocrine abnormalities 6 new severe headaches or
complaints of vision changes

(continued on following page)
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• Should prescribe thyroid supplementation and offer reas-
sessment as in grade 2.

4.1.2 Hyperthyroidism
Recommendation 4.1.2a – Diagnostic work-up. It is recom-

mended that the diagnostic work-up should include the following:

• Monitor TSH and FT4 every 4 to 6 weeks from the start of
therapy or as needed for case detection in symptomatic
patients.

• Test for TSH receptor antibodies if there are clinical features
and suspicion of Grave disease (eg, ophthalmopathy).

• Should closely monitor thyroid function every 2 to 3 weeks
after diagnosis to catch transition to hypothyroidism in pa-
tients with thyroiditis and hyperthyroidism.
Recommendation 4.1.2b – Management. It is recommended

that clinicians manage grade 1 toxicities as follows:

• Should continue to offer ICPi with close follow-up and
monitoring of TSH and FT4 every 2 to 3 weeks until it is clear
whether there will be persistent hyperthyroidism (see below)
or hypothyroidism (see 4.1.1).

It is recommended that clinicians manage grade 2 toxicities as
follows:

• May hold ICPi until symptoms return to baseline.
• May consult endocrinology.
• Should offer a b-blocker (eg, atenolol, propranolol) for

symptomatic relief.
• Should offer hydration and supportive care.
• Should note that corticosteroids are not usually required to

shorten duration.
• For persistent hyperthyroidism (. 6 weeks) or clinical sus-

picion, clinicians should work up for Graves disease (thyroid-
stimulating immunoglobulin or TSH receptor antibody) and
consider thionamide (methimazole or propylthiouracil).

• Should refer to endocrinology for Graves disease.

It is recommended that clinicians manage grade 3 to 4 tox-
icities as follows:

• Should hold ICPi until symptoms resolve to baseline with
appropriate therapy.

• Should consult endocrinology.
• Should offer a b-blocker (eg, atenolol, propranolol) for

symptomatic relief.
• For severe symptoms or concern for thyroid storm, should

hospitalize patient and initiate prednisone 1 to 2 mg/kg/d or
equivalent tapered over 1 to 2 weeks. May also use saturated
solution of potassium iodide or thionamide (methimazole or
propylthiouracil).

4.2 Adrenal – Primary Adrenal Insufficiency
Recommendation 4.2a – Diagnostic work-up. It is recom-

mended that the diagnostic work-up should include the following
for patients in whom adrenal insufficiency is suspected:

• Evaluate adrenocorticotropic hormone (ACTH; AM), cortisol
level (AM).

• Basic metabolic panel (Na, K, CO2, glucose).
• Consider ACTH stimulation test for indeterminate results.

• For evidence of primary adrenal insufficiency (high ACTH,
low cortisol), evaluate for a precipitating cause of crisis, such
as infection, and perform an adrenal CT scan for metastasis/
hemorrhage.
Recommendation 4.2b –Management. It is recommended that

clinicians manage grade 1 toxicities as follows:

• May hold ICPi until patient is stabilized on replacement
hormone.

• Should consult endocrinology.
• Should offer replacement therapy with prednisone (5 to 10mg
daily) or hydrocortisone (10 to 20 mg orally in the morning,
5 to 10 mg orally in early afternoon)

• May prescribe fludrocortisone (0.1 mg/d) for mineralocor-
ticoid replacement in primary adrenal insufficiency.

• Should titrate dose up or down as symptoms dictate.

It is recommended that clinicians manage grade 2 toxicities as
follows:

• May hold ICPi until patient is stabilized on replacement
hormone.

• Should consult endocrinology.
• Should initiate outpatient treatment at two to three times
maintenance (eg, if prednisone, 20 mg daily; if hydrocorti-
sone, 20 to 30 mg in the morning and 10 to 20 mg in the
afternoon) to manage acute symptoms.

• Should taper stress-dose corticosteroids down to maintenance
doses over 5 to 10 days.

• Should offer maintenance therapy as in grade 1.

It is recommended that clinicians manage grade 3 to 4 tox-
icities as follows:

• Should hold ICPi until patient is stabilized on replacement
hormone.

• Should consult endocrinology.
• Should see in clinic or, for after hours, make an emergency
department referral for normal saline (at least 2 L) and IV
stress-dose corticosteroids on presentation (hydrocortisone
100 mg or dexamethasone 4 mg if the diagnosis is not clear
and stimulation testing will be needed).

• Should taper stress-dose corticosteroids down to maintenance
doses over 7 to 14 days after discharge.

• Should offer maintenance therapy as in grade 1.
Qualifying statement. Primary and secondary adrenal in-

sufficiency can be distinguished by the relationship between ACTH
and cortisol. If the ACTH is low with low cortisol, then man-
agement is as per 4.3. Emergent therapy for someone with sus-
pected adrenal insufficiency is best done with dexamethasone, as
a stimulation test can still be performed. If the diagnosis is already
confirmed, can use hydrocortisone 100 mg.

4.3 Pituitary – Hypophysitis
Recommendation 4.3a – Diagnostic work-up. It is recom-

mended that the diagnostic work-up should include the following:

• Evaluate ACTH, cortisol (AM), TSH, FT4, and electrolytes.
• Consider evaluating luteinzing hormone, follicle-stimulating
hormone, and testosterone levels in males or estrogen in
premenopausal females with fatigue, loss of libido, and mood
changes.
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Table 5. Management of Musculoskeletal irAEs in Patients Treated With ICPis (continued)

5.0 Musculoskeletal Toxicities

G1: Complete examination and laboratory work-up as above
G2: Complete history and examination as above; autoimmune myositis blood panel; EMG, MRI of affected joints
Early referral to a rheumatologist or neurologist

G3-4: As for G2
Urgent referral to a rheumatologist or neurologist

Grading Management

G1: Mild weakness with or without pain Continue ICPi
If CK is elevated and patient has muscle weakness, may offer oral
corticosteroids, and treat as G2
Offer analgesiawith acetaminophen or NSAIDs if there are no contraindications

G2: Moderate weakness with or without pain, limiting age-
appropriate instrumental ADL

Hold ICPi temporarily andmay resume upon symptom control, if CK is normal
and prednisone dose , 10 mg; if worsens, treat as per G3
NSAIDs as needed
Referral to rheumatologist or neurologist
If CK is elevated three times or more), initiate prednisone or equivalent at
0.5-1 mg/kg
May require permanent discontinuation of ICPi in most patients with G2
symptoms and objective findings (elevated enzymes, abnormal EMG,
abnormal muscle MRI or biopsy)

G3-4: Severe weakness with or without pain, limiting self-care
ADL

Hold ICPi until G1 or less while off immune suppression and permanently
discontinue if any evidence of myocardial involvement
Consider hospitalization for severe weakness
Referral to rheumatologist or neurologist
Initiate prednisone 1 mg/kg or equivalent. Consider 1-2 mg/kg of
methylprednisolone IV or higher-dose bolus if severe compromise
(weakness severely limiting mobility, cardiac, respiratory, dysphagia)
Consider plasmapheresis
Consider IVIG therapy
Consider other immunosuppressant therapy, such as methotrexate,
azathioprine, or mycophenolate mofetil, if symptoms and CK levels do not
improve or worsen after 4-6 weeks; rituximab is used in primary myositis
but caution is advised given its long biologic duration

Additional considerations: Caution is advised with rechallenging
5.3 Polymyalgia-like syndrome
Definition: Characterized by marked pain and stiffness in proximal upper and/or lower extremities and no signs of true muscle inflammation such as CK elevation or

EMG findings of myositis. No true muscle weakness, difficulty in active motion related to pain
Diagnostic work-up
G1
Complete rheumatologic history regarding differential diagnosis and examination of all joints and skin
Check for symptoms of temporal arteritis, such as headache or visual disturbances; refer to ophthalmologist if present, and consider temporal artery biopsy
ANA, RF, anti-CCP
CK to evaluate differential diagnosis of myositis
Inflammatory markers (ESR, CRP)
Monitoring: ESR, CRP

G2: Complete history and examination as above; autoimmune tests as required for differential diagnosis; early referral to a rheumatologist
G3-4: As for G2; see rheumatologist advice and review

Grading Management

G1: Mild stiffness and pain Continue ICPi
Initiate analgesia with acetaminophen and/or NSAIDs if there are no
contraindications

G2: Moderate stiffness and pain, limiting age-appropriate
instrumental ADL

Consider holding ICPi and resuming upon symptom control, prednisolone
, 10 mg; if worsens, treat as per G3
Initiate prednisone 20 mg/d or equivalent; if symptoms improve, start to
taper dose after 3-4 weeks
If no improvement or need for higher dosages after 4weeks, escalate to G3
Consider referral to rheumatology

G3-4: Severe stiffness and pain, limiting self-care ADL Hold ICPi and may resume, in consultation with rheumatology, if recover to
G1 or less; however, note that cases of toxicity returning upon rechallenge
have been reported.
Referral to rheumatology
Should initiate prednisone 20 mg/d or equivalent. If no improvement or need
for higher dosages for prolonged time,mayoffer a corticosteroid-sparing agent
such as methotrexate or IL-6 inhibition with tocilizumab
(Note: As caution, IL-6 inhibition can cause intestinal perforation; while this is
extremely rare, it should not be used in patients with colitis or GI metastases).
Consider admission for pain control

All recommendations are expert consensus based, with benefits outweighing harms, and strength of recommendations are moderate.

Abbreviations: ADL, activities of daily living; ANA, antinuclear antibodies; CCP, citrullinated protein antibody; CK, creatine kinase; CRP, C-reactive protein; DMARD,
disease-modifying antirheumatic drug; EMG, electromyography; ESR, erythrocyte sedimentation rate; ICPi, immune checkpoint inhibitor; IL, interleukin; irAE, immune-
related adverse event; IV, intravenous; IVIG, intravenous immunoglobulin; LDH, lactate dehydrogenase; NSAID, nonsteroidal anti-inflammatory drug; PCP, Pneumocystis
pneumonia; RF, rheumatoid factor; TNF, tumor necrosis factor.
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It is recommended that clinicians manage all-grade toxicities
as follows:

• Should discontinue ICPi.
• Admission to inpatient unit with capability for rapid transfer

to intensive care unit–level monitoring.
• Corticosteroids are not usually recommended for idiopathic

GBS; however, in ICPi-related forms, a trial is reasonable. Should
start IVIG 0.4 g/kg/d for 5 days for a total dose of 2 g/kg or
plasmapheresis plus concurrent corticosteroids (methylpred-
nisolone 2 to 4 mg/kg/d).

• Should offer frequent neurochecks and pulmonary function
monitoring.

• Should monitor for concurrent autonomic dysfunction.
• Nonopioid management of neuropathic pain.
• Treatment of constipation/ileus.

7.3 Peripheral Neuropathy
Recommendation 7.3a – Diagnostic work-up. It is recom-

mended that the diagnostic work-up for grade 1 should include the
following:

Table 7. Management of Nervous System irAEs in Patients Treated With ICPis (continued)

7.0 Nervous System Toxicities

Grading Management

G1: Mild, no interference with function and symptoms not
concerning to patient. Note: Any cranial nerve problem
should be managed as moderate.

G2: Moderate, some interference with ADL, symptoms
concerning to patient (ie, pain but no weakness or gait
limitation)

G3-4: Severe, limiting self-care and aids warranted

Hold ICPi and discuss resumption with patient only after taking into account the risks
and benefits
Consider empirical antiviral (IV acyclovir) and antibacterial therapy until CSF results
Once bacterial and viral infection are negative, may closely monitor off
corticosteroids or consider oral prednisone 0.5-1 mg/kg or IV methylprednisolone 1
mg/kg if moderate/severe symptoms

7.6 Encephalitis
Definition: As for aseptic meningitis, need to exclude infectious causes, especially viral (ie, HSV).

Confusion, altered behavior, headaches, seizures, short-term memory loss, depressed level of consciousness, focal weakness, speech abnormality
Diagnostic work-up
Neurologic consultation
MRI of brain with or without contrast may reveal T2/fluid-attenuated inversion recovery changes typical of what is seen in autoimmune encephalopathies or limbic

encephalitis or may be normal
Lumbar puncture: check cell count and protein glucose and perform Gram stain, culture, PCR for HSV and other viral PCRs depending on suspicion, cytology,

oligoclonal bands, autoimmune encephalopathy, and paraneoplastic panels.
May see elevated WBC count with lymphocytic predominance and/or elevated protein
EEG to evaluate for subclinical seizures
Blood: metabolic, CBC, ESR, CRP, ANCA (if suspect vasculitic process), thyroid panel including TPO and thyroglobulin
Rule out concurrent anemia/thrombocytopenia, which can present with severe headaches and confusion

Grading Management

G1: Mild, no interference with function and symptoms not
concerning to patient. Note: Any cranial nerve problem
should be managed as moderate.

G2: Moderate, some interference with ADL, symptoms
concerning to patient (ie, pain but no weakness or gait
limitation)

G3-4: Severe, limiting self-care and aids warranted

Hold ICPi and discuss resumption with patient only after taking into account the risks
and benefits
As above for aseptic meningitis, suggest concurrent IV acyclovir until PCR results
obtained and negative
Trial of methylprednisolone 1-2 mg/kg
If severe or progressing symptoms or oligoclonal bands present, consider pulse
corticosteroidsmethylprednisolone 1 g IV daily for 3-5 days plus IVIG 2 g/kg over 5 days
If positive for autoimmune encephalopathy antibody and limited or no improvement,
consider rituximab or plasmapheresis in consultation with neurology

7.7 Transverse myelitis
Definition: Acute or subacute weakness or sensory changes bilateral, often with increased deep tendon reflexes
Diagnostic work-up
Neurologic consultation
MRI of spine (with thin axial cuts through the region of suspected abnormality) and MRI of brain
Lumbar puncture: cell count, protein, glucose, oligoclonal bands, viral PCRs, cytology, onconeural antibodies
Blood: B12, HIV, RPR, ANA, Ro/La, TSH, aquaporin-4 IgG
Evaluation for urinary retention, constipation

Grading Management

G1: Mild, no interference with function and symptoms not
concerning to patient. Note: Any cranial nerve problem
should be managed as moderate.

G2:Moderate, some interferencewithADL, symptomsconcerning
to patient (ie, pain but no weakness or gait limitation)

G3-4: Severe, limiting self-care and aids warranted

Permanently discontinue ICPi
Methylprednisolone 2 mg/kg
Strongly consider higher doses of 1 g/d for 3-5 days
Strongly consider IVIG

All recommendations are expert consensus based, with benefits outweighing harms, and strength of recommendations are moderate.

Abbreviations: AChR, acetylcholine receptor; ACTH, adrenocorticotropic hormone; ADL, activities of daily living; ANCA, antineutrophil cytoplasmic antibodies; CPK,
creatine phosphokinase; CRP, C-reactive protein; EMG, electromyography; ESR, erythrocyte sedimentation rate; HSV, herpes simplex virus; ICPi, immune checkpoint
inhibitor; ICU, intensive care unit; IgG, immunoglobulin G; IV, intravenous; IVIG, intravenous immunoglobulin; irAE, immune-related adverse event; MGFA, Myasthenia
Gravis Foundation of America; MRI, magnetic resonance imaging; NA, not applicable; NCS, nerve conduction study; NIF, negative inspiratory force; PCR, polymerase
chain reaction; RPR, rapid plasma reagin, TPO, thyroid peroxidase; TSH, thyroid-stimulating hormone; TTE, transthoracic echocardiogram; VC, vital capacity.
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Recommendation 8.4b –Management. It is recommended that
clinicians manage grade 1 toxicities as follows:

• Should hold ICPi and provide growth factor support, close
clinical follow-up, and laboratory evaluation.

• Supportive transfusions as per local guidelines.

It is recommended that clinicians manage grade 2 toxicities as
follows:

• Should hold ICPi and provide growth factor support and close
clinical laboratory evaluations daily.

• Should administer ATG + cyclosporine. HLA typing and eval-
uation for bone marrow transplantation if patient is candidate.
All blood products should be irradiated and filtered.

• May also offer supportive care with granulocyte colony-
stimulating factor.

It is recommended that clinicians manage grade 3 to 4 tox-
icities as follows:

• Should hold ICPi andmonitor weekly for improvement. If not
resolved, should discontinue treatment until AE has reverted
to grade 1.

• Should consult hematology.
• Should offer horse ATG plus cyclosporine.
• If no response, should repeat immunosuppression with rabbit

ATG plus cyclosporine, alemtuzumab.
• For refractory patients, may offer eltrombopag plus sup-

portive care.

8.5 Lymphopenia
Recommendation 8.5a – Diagnostic work-up. It is recom-

mended that the diagnostic work-up should include the following:

• History and physical examination (special attention for
lymphocyte-depleting therapy such as fludarabine, ATG,
corticosteroids, cytotoxic chemotherapy, radiation exposure,
etc, as well as history of autoimmune disease, family history of
autoimmune disease).

• Evaluation of nutritional state as cause.
• Spleen size.
• CBC with differential and reticulocyte counts
• CXR for evaluation of presence of thymoma.
• Bacterial cultures and evaluation for infection (fungal, viral,

bacterial, specifically CMV/HIV).
Recommendation 8.5b –Management. It is recommended that

clinicians manage grade 1 to 2 toxicities as follows:

• Should continue to offer ICPi.

It is recommended that clinicians manage grade 3 toxicities as
follows:

• Continue ICPi, checking CBC weekly for monitoring, initi-
ation of CMV screening.

It is recommended that clinicians manage grade 4 toxicities as
follows:

• Should hold ICPi and discuss resumption with patient only
after taking into account the risks and benefits.

• Initiate Mycobacterium avium complex prophylaxis and
Pneumocystis jirovecii pneumonia prophylaxis, CMV screen-
ing. HIV/hepatitis screening if not already done.

• May consider EBV testing if evidence of lymphadenopathy/
hepatitis, fevers, hemolysis consistent with lymphoprolifer-
ative disease.

8.6 Immune Thrombocytopenia
Recommendation 8.6a – Diagnostic work-up. It is recom-

mended that the diagnostic work-up should include the following:

• History and physical examination (special attention for
lymphocyte-depleting therapy, such as fludarabine, ATG,
corticosteroids, cytotoxic therapy).

• Family history of autoimmunity or personal history of au-
toimmune disease.

• History of viral illness.
• CBC.
• Peripheral blood smear, reticulocyte count.
• Bone marrow evaluation only if abnormalities in the above
test results and further investigation is necessary for
a diagnosis.

• Patients with newly diagnosed immune thrombocytopenia
should undergo testing for HIV, hepatitis C virus, hepatitis B
virus, and Helicobacter pylori.

• Direct antigen test should be checked to rule out concurrent
Evan syndrome.

• Nutritional evaluation.
• Bone marrow evaluation if other cell lines affected and
concern for aplastic anemia.
Recommendation 8.6b –Management. It is recommended that

clinicians manage grade 1 toxicities as follows:

• Should continue ICPi with close clinical follow-up and lab-
oratory evaluation.

It is recommended that clinicians manage grade 2 toxicities as
follows:

• Should hold ICPi but monitor for improvement. If not re-
solved, should interrupt treatment until AE has reverted to
grade 1.

• Should administer prednisone 1mg/kg/d (dosage range, 0.5 to
2 mg/kg/d) orally for 2 to 4 weeks after which time this
medication should be tapered over 4 to 6 weeks to the lowest
effective dose.

• IVIG may be used in conjunction with corticosteroids if
a more-rapid increase in platelet count is required.

It is recommended that clinicians manage grade 3 to 4 tox-
icities as follows:

• Should hold ICPi but monitor for improvement. If not re-
solved, should interrupt treatment until AE has reverted to
grade 1.

• Should consult hematology.
• Should administer prednisone 1 to 2 mg/kg/d (oral or IV
depending on symptoms).

• If worsening or no improvement, should administer 1 to
2 mg/kg/d prednisone equivalents and permanently dis-
continue treatment.

• IVIG may be used with corticosteroids when a more-rapid
increase in platelet count is required.

• If IVIG is used, the dose should initially be 1 g/kg as a one-
time dose. This dosage may be repeated if necessary.
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