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NCCN Management of Immunotherapy-Related Toxicities Panel Members

Summary of the Guidelines Updates

Immune Checkpoint Inhibitor-Related Toxicities

» Principles of Routine Monitoring (IMMUNO-1)
» Infusion-Related Reactions (ICI_INF-1)
* Fatigue (ICI_FTG-1)
» Dermatologic Toxicity
» Maculopapular Rash (ICI_DERM-1)
» Pruritus (ICI_DERM-2)
» Blistering Disorder (ICl_DERM-3)
» Gastrointestinal Toxicity
» Diarrhea/Colitis (ICI_GI-1)
» Hepatic Toxicity (ICI_GI-3)
» Elevation in Amylase/Lipase (ICl_GI-5)
» Acute Pancreatitis (ICI_GI-6)
* Endocrine Toxicity
» Hyperglycemia/Diabetes Mellitus (ICI ENDO-1)

» Thyroid (ICI_ENDO-2)
» Hypophysitis (ICI_ENDO-3)
» Adrenal (ICI_ENDO-4)
 Pulmonary Toxicity (ICI_PULM-1)
» Renal Toxicity (ICI-RENAL-1)
* Ocular Toxicity (ICI_EYE-1)
* Nervous System Toxicity
» Myasthenia Gravis (ICI_NEURO-1)
» Guillain-Barré Syndrome (ICI_NEURO-2)
» Peripheral Neuropathy (ICI_NEURO-3)
» Aseptic Meningitis (ICI_NEURO-4)
» Encephalitis (ICI_NEURO-4)
» Transverse Myelitis (ICI_NEURO-5)

« Cardiovascular Toxicity (ICI_ CARDIO-1)
* Musculoskeletal Toxicity
» Inflammatory Arthritis (ICI_MS-1)
» Myalgias/Myositis (IClI_MS-2)
» Polymyalgia rheumatica/giant cell arteritis

(ICI_MS-3)

* Principles of Immunosuppression (IMMUNO-A)
* Principles of Immunotherapy Patient Education

(IMMUNO-B)

* Principles of Immunotherapy Rechallenge

(IMMUNO-C)

CAR T-Cell-Related Toxicities
* Principles of Patient Monitoring (CART-1)
* Overview of CAR T-Cell Therapy-Related Toxicities

Clinical Trials: NCCN believes that
the best management for any patient
with cancer is in a clinical trial.
Participation in clinical trials is
especially encouraged.

To find clinical trials online at NCCN
Member Institutions, click here:
nccn.org/clinical trials/member
institutions.aspx.

NCCN Categories of Evidence and
Consensus: All recommendations
are category 2A unless otherwise
indicated.

See NCCN Categories of Evidence
and Consensus.

(CART-2)
 Cytokine Release Syndrome (CART-3)
* CAR T-Cell-Related Neurotoxicity (CART-4)

The NCCN Guidelines® are a statement of evidence and consensus of the authors regarding their views of currently accepted approaches to
treatment. Any clinician seeking to apply or consult the NCCN Guidelines is expected to use independent medical judgment in the context of individual
clinical circumstances to determine any patient’s care or treatment. The National Comprehensive Cancer Network® (NCCN®) makes no representations
or warranties of any kind regarding their content, use or application and disclaims any responsibility for their application or use in any way. The NCCN
Guidelines are copyrighted by National Comprehensive Cancer Network®. All rights reserved. The NCCN Guidelines and the illustrations herein may
not be reproduced in any form without the express written permission of NCCN. ©2019.
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Updates in Version 1.2020 of the NCCN Guidelines for Management of Immunotherapy-Related Toxicities from Version 2.2019 include:

Global Changes
* ICI_FTG-1 is a new page.
* ICI_MS-3 is a new page

Management of Inmune Checkpoint Inhibitor-Related Toxicities

IMMUNO-1

* Heading of page updated: “Principles of Routine Monitoring for
Immune-Checkpoint Inhibitors.”

» “Baseline Assessment” heading was changed to “Pre-Therapy
Assessment”

* “Infectious disease screening as indicated” was moved from
General bloodwork to Clinical Pre-Therapy Assessment

* Imaging, first bullet was updated: “€F Cross-sectional imaging”

* General Bloodwork monitoring frequency was updated: “Repeat
every-2—3 prior to each treatment or every 4 weeks...”

* Pancreatic evaluation for abnormal findings/symptoms: “CT with
contrast or MRCP” replaced “imaging”

* Thyroid Evaluation for Abnormal Findings
» “Free T4” was added.

» “TPO antibodies if TSH is high, TRAbs if TSH is low” was removed.

* Adrenal/Pituitary
» Pre-Therapy Assessment: “(AM) with ACTH” added to first bullet.
» Monitoring frequency was updated, “Every-2-3 Repeat prior to
each treatment or every 4 weeks...”
» Evaluation for abnormal findings/symptoms updated: “...
testosterone (males), estradiol (females)...”
* Pulmonary evaluation for abnormal findings/symptoms: “with
contrast” was added
* Cardiovascular: “Consider baseline EKG” added to Pre-Therapy
Assessment
* Musculoskeletal evaluation for abnormal findings/symptoms:
“Depending on clinical situation, consider C-reactive protein (CRP),
erythrocyte sedimentation rate (ESR), creatine phosphokinase
(CPK)” was added.
* Footnote a was updated: “Prior to initiating treatment, counsel
patients and caregivers on the warning signs and symptoms
of immune-related adverse events (irAEs). See Principles of
Immunotherapy Patient Education (IMMUNO-B).”

* Footnote c is new: “After first four doses of immunotherapy, only as

clinically indicated.”

ICI_INF-1

* The mild and moderate grade infusion-related reaction management
were split and extensively revised.

ICI_DERM-1

* “for pruritus” was added to the 3rd bullet of Mild and Moderate
Management

* Moderate Management
» First bullet updated: “Consider-holding Continue immunotherapy”
» 4th bullet was updated: “Treatment with moderate to high potency

topical steroids...”

* Severe Management: “consider biopsy” was added to the 4th bullet

ICI_DERM-2

* Mild Management: “or lidocaine patches for localized pruritus” was
added to the 3rd bullet

* Moderate Management: the 3rd bullet is new, “Consider GABA
agonists (gabapentin, pregabalin)”

* Footnote m is new: “If outpatient, consider narrow-band UVB
phototherapy.”

ICI_DERM-3

* Recommendations for the assessment/grading and management of
bullous dermatitis and SJS/TEN were extensively revised.

ICI_GI-1

* Assessment/Grading
» “if G2-G4 colitis” added to 2nd bullet
» “if G2-G4” added to 3rd bullet

* Management of diarrheal/colitis was extensively revised.

ICl_GI-3

* Footnote q is new: “Consider initiating steroids while waiting for
results in cases of life-threatening transaminitis.”

ICl_GI-5

* Footnote t is new: “Mild symptoms of pancreatitis can include:
nausea, bloating, belching, abdominal pain, or back pain.”

ICI_GI-6

* “IV hydration” added to management of mild, moderate, and severe
acute pancreatitis

* “Follow-up over time to monitor for pancreatic insufficiency” was
added to footnote bb.

Continued

UPDATES
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Updates in Version 1.2020 of the NCCN Guidelines for Management of Imnmunotherapy-Related Toxicities from Version 2.2019 include:

ICI_ENDO-1

* Footnote c is new: “In patients who are critically ill/ill-appearing
with sugars >200 mg/dL (typically 300-500 mg/dL), urgent/emergent
evaluation for DKA is indicated.”

* Footnote d was updated: “The development of type |
DM is rare (1+%—=2%)-but can be life-threatening...”

ICI_ENDO-2

e Clinical, primary hypothyroidism
» “free T4” was removed from assessment
» Management, first sub-bullet was updated: “If TSH is >10, initiate

levothyroxine therapy, oral daily ~1.6 mcg/kg or 75-100 mcg or
50-75 mcg starting dose for elderly patients with goal of getting
TSH to reference range or age-appropriate range. Repeat TSH in
4-6 weeks to guide dosing changes.”

* Thyrotoxicosis

» “if persistent symptoms” added to first sub-bullet under
assessment

» Management, last bullet was updated: “Thyrotoxicosis often
evolves to hypothyroidism (see Clinical, primary hypothyroidism
above for levothyroxine dosing)”

ICI_ENDO-3

* Central hypothyroidism and hypophyistis Assessment was updated:
“Evaluate morning cortisol and ACTH(AM), FSH...”

* “Follow free T4 for thyroid replacement in the setting of
hypophysitis-induced loss of TSH production” was added to the
management of central hypothyroidism and hypophysitis.

* “Follow free T4 for thyroid replacement in the setting of
hypophysitis—induced loss of TSH production” was removed from
footnote p

* Footnote q was updated: “...Tests may show low ACTH, low morning
cortisol, low Na, low K, and low testosterone;-and-BHEA-S...”

* Footnote r is new: “If a patient has polyuria/polydipsia, consider
workup for diabetes insipidus; however, this is exceedingly rare with
only a few case reports.”

* Footnote s was updated: “... it may also include levothyroxine
for central hypothyroidism, and testosterone supplementation in
males, and estrogen in pre-menopausal women if not otherwise
contraindicated...”

ICI_ENDO-4

* Assessment/Grading was updated:

» “Evaluate morning cortisol and ACTH levels (AM)”

» “renin level” was removed from the 2nd bullet

* Management
» “and monitor electrolytes” was added to the 4th bullet
» 3rd sub-bullet was updated: “Fludrocortisone can be started 0.1

mg daily or every other day...”

* Footnote u is new: “To rule out central hypothyroidism.”

ICl_PULM-1

* Management of Moderate Pneumonitis:

» “Consider” added to 2nd bullet

» 3rd bullet, 2nd sub-bullet was updated: “Sputum culture,
blood culture, and urine-euiture antigen test (pneumococcus,
legionella).”

» 4th bullet was updated: “Consider bronchoscopy with
bronchoalveolar lavage (BAL) to rule out infection and-malignant-
tung-infiltration (if feasible, perform bronchoscopy with BAL prior
to initiation of treatment to rule out infection).”

» “with or without dry cough. Consider infectious etiologies” added
to footnote a.

» “oxygen indicated” added to footnote d.

» Footnote h is new: “If concern for lymphangitic spread of tumor,
biopsy is indicated.”

ICl_PULM-2

* “Consider PFTs” removed from 4th bullet.

* Footnote j is new: “Options are listed in alphabetical order. There is
no data to support the use of one over another.”

* Footnote k is new: “An FDA-approved biosimilar is an appropriate
substitute for infliximab.”

* Footnote | was updated: “Total dosing should be 2 g/kg,
administered in divided doses over 2 to 5 days as per package
insert.”

ICI_RENAL-1

* Management of Moderate elevated serum creatinine/acute renal
failure, “Consider renal biopsy” added to 3rd bullet.

* “PPIs” added to footnote b. .

« “(consider vasculitis)” added to footnote c. Continued

* Footnote h is new: “An FDA-approved biosimilar is an appropriate
substitute for infliximab.” UPDATES
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Updates in Version 1.2020 of the NCCN Guidelines for Management of Imnmunotherapy-Related Toxicities from Version 2.2019 include:

ICI_EYE-1

* Management of anterior uveitis, 3rd bullet was updated: “Treatment
guided by ophthalmology to include ophthalmic and with or without
systemic prednisone/methylprednisolone”

* Footnote f was updated: “If refractory to high-dose systemic
steroids, consider adding infliximab, FDA-approved biosimilar, or
antimetabolites...”

ICI_NEURO-1

* Assessment/Grading, 3rd bullet updated: “... aldolase, and anti-
striational antibodies for pessible superimposed myositis...”

* Management of Moderate Myasthenia Gravis
» First bullet updated: “Held Permanently discontinue

immunotherapy”

» “Inpatient care” was added.

* Management of Severe Myasthenia Gravis
» “if no improvement/worsening on steroids or severe symptoms”

removed from 4th bullet.

» 4th bullet, sub-bullet is new: “Consider adding rituximab (375
mg/m? weekly for 4 treatments or 500 mg/m? every 2 weeks for 2
doses) if refractory to plasmapheresis or IVIG.”

* Footnote f is new: “High-dose steroids (22 mg/kg/day) may
exacerbate symptoms.”

ICI_NEURO-2

* Assessment/Grading, 5th bullet was updated: “Serum ganglioside
antibody tests...”

* Management

» “then taper over 4 weeks” added to 3rd bullet.

» Last bullet was updated: “Gabapentin, pregabalin, or duloxetine
for pain Nen-epioid-management-ofneuropathicpain”

ICI_NEURO-4

* Aseptic meningitis Assessment: “if feasible” added to 3rd bullet.

* Management of Encephalitis: “or plasmapheresis” added to 6th
bullet.

* “elevated protein” added to footnote y.

* Footnote cc was updated: “Taper steroids rapicly over 4 weeks once

symptoms resolve.”
* Footnote dd is new: “10 mg/kg IV every 8 hours.”

ICI_NEURO-5
* Assessment, last bullet was updated: “Evaluation for constipation
and urinary retention with bladder scan.”
ICI_CARDIO-1
* “Conduction abnormalities” added to Cardiovascular AE list.
* Management of Severe and Life-Threatening were combined and
extensively revised.
ICl_MS-1
* Footnote h is new: “An FDA-approved biosimilar is an appropriate
substitute for infliximab.”
ICI_MS-2
* Assessment/Grading
» “and troponin” added to 2nd bullet
» 3rd and 4th bullets are new
¢ “Muscle strength testing”
¢ “Consider concomitant myasthenia gravis or myocarditis”
* Management of Mild myalgias or myositis
» First bullet was updated: “Contintte Consider holding
immunotherapy”
» The 2nd bullet is new: “Consider polymyalgia rheumatica/giant cell
arteritis (see ICl_MS-3)”
» “(eg, NSAIDs)” added to last bullet.
* Management of moderate, severe, or life-threatening myalgias or
myositis
» 4th bullet: “Consider concomitant myasthenia gravis” was
removed
» The last two bullets are new:
¢ “Consider IVIG (2 g/kg administered in divided doses per
package insert)”
¢ “Plasmapheresis, infliximab, or mycophenolate may be
considered if refractory to steroids”

Continued

UPDATES
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Updates in Version 1.2019 of the NCCN Guidelines for Management of Imnmunotherapy-Related Toxicities from Version 2.2018 include:

IMMUNO-A (1 of 3) Management of CAR T-Cell-Related Toxicities

* The name of this page was updated: “Principles of CARTA1
Immunosuppression for Patients Receiving Imnmune Checkpoint * Before and During CAR T-Cell Infusion, 2nd bullet: “clinically
Inhibitor Inmunotherapy” significant arrhythmia” was added.

* The following bullet was removed from the General Principles: * Post-CAR T-Cell Infusion, 2nd bullet: “or neurotoxicity” was added.
“These immunosuppression recommendations are for patients CART-3
receiving immune checkpoint inhibitor immunotherapy.” * Footnote | is new: “GM-CSF is not recommended in the setting of

* Prophylaxis CAR T-cell therapy.”

» Links to the NCCN Guidelines for Prevention and Treatment of
Cancer-Related Infections were added throughout this section.

» “Referral to physical therapy and weight-bearing exercises are
recommended” added to last bullet.
IMMUNO-A (2 of 3)
* Indications for anti-TNFa therapy
» First bullet, 2nd sub-bullet was updated: “Additional doses A-
second-dose of anti-TNFa therapy may be required, and ean
should be administered 2 and 6 weeks after initial dose of
infliximab or FDA-approved biosimilar.”

» “(where infliximab is contraindicated)” was added to 2nd bullet,
first sub-bullet.

IMMUNO-B (1 of 3)

* This page was extensively revised.

IMMUNO-B (2 of 3)

* 2nd bullet, 2nd sub-bullet was updated: “Delay in immunotherapy
may be recommended if unclear if irAE is developing or retjtired
until AEs resolve to grade 1 or pre-treatment baseline.”

IMMUNO-B (3 of 3)

* This page was extensively revised.

IMMUNO-C (1 of 2)

* GI, first bullet was updated: “... In rare circumstances in which
the patient cannot completely taper off steroids and symptoms
are unresolved, immunotherapy may be resumed while patient is
still on £10 mg prednisone equivalent daily. Consider concurrent
vedolizumab upon resumption of PD-1/PD-L1.”

e Liver, 2nd bullet is new.

* Liver, 3rd bullet, grade 3 hepatitis was removed.

UPDATES

Version 1.2020, 12/16/19 © 2019 National Comprehensive Cancer Network® (NCCN®), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.


https://www.nccn.org/professionals/physician_gls/default.aspx

National

WOl Cancer
Network®

comprehensive NCCN Guidelines Version 1.2020
Management of Inmune Checkpoint Inhibitor-Related Toxicities

Printed by Nicole Longo on 12/16/2019 5:52:25 PM. For personal use only. Not approved for distribution. Copyright © 2019 National Comprehensive Cancer Network, Inc., All Rights Reserved.

NCCN Guidelines Index
Table of Contents
Discussion

PRINCIPLES OF ROUTINE MONITORING FOR IMMUNE-CHECKPOINT INHIBITORS

Pre-Therapy Assessment®

Monitoring Frequencyb

Evaluation for Abnormal Findings/Symptoms

Clinical

* Physical examination

« Comprehensive patient history of any autoimmune/organ-specific disease,
endocrinopathy, or infectious disease

* Neurologic examination

» Bowel habits (typical frequency/consistency)

» Infectious disease screening as indicated

Clinical exam at each visit with adverse event
(AE) symptom assessment

Follow-up testing based on findings, symptoms

Imaging
« Cross-sectional imaging
* Brain MR if indicated

Periodic imaging as indicated

Follow-up testing as indicated based on imaging findings

General bloodwork
« CBC with differential
» Comprehensive metabolic panel

Repeat prior to each treatment or every 4
weeks during immunotherapy, then in 6-12
weeks or as indicated

HbA1c for elevated glucose

Dermatologic (ICI_DERM-1)
» Examination of skin and mucosa if history of immune-related skin disorder

Conduct/repeat as needed based on symptoms

Monitor affected BSA and lesion type; photographic
documentation. Skin biopsy if indicated.

Pancreatic (ICI_ENDO-1)
+ Baseline testing is not required.

No routine monitoring needed if asymptomatic

Amylase, lipase, and consider abdominal CT with contrast
or MRCP for suspected pancreatitis.

Thyroid (ICI_ENDO-2)
« Thyroid-stimulating hormone (TSH), free thyroxine (T4)¢

Every 4-6 weeks during immunotherapy, then
follow-up every 12 weeks as indicated

Total T3 and free T4 if abnormal thyroid function suspected.

Adrenal/Pituitary (ICI_ENDO-4)
* Adrenal: Serum cortisol (morning greferred)c
* Pituitary: TSH, free thyroxine (T4)

Repeat prior to each treatment or every 4
weeks during immunotherapy, then follow-up
every 6—12 weeks

Luteinizing hormone (LH), follicle-stimulating hormone
(FSH), testosterone (males), estradiol (females),
adrenocorticotropic hormone (ACTH)

Pulmonary (ICl_PULM-1)
* Oxygen saturation (resting and with ambulation)
» Pulmonary function tests (PFTs) for high-risk patients

Repeat oxygen saturation tests based on
symptoms

Chest CT with contrast to evaluate for pneumonitis, biopsy
if needed to exclude other causes.

Cardiovascular (ICI_CARDIO-1)
* Consider baseline EKG
* Individualized assessment in consultation with cardiology as indicated

Consider periodic testing for those with
abnormal baseline or symptoms

Individualized follow-up in consultation with cardiology as
indicated

Musculoskeletal (ICI_MS-1)
« Joint examination/functional assessment as needed for patients with
pre-existing disease

No routine monitoring needed if asymptomatic

Consider rheumatology referral.

Depending on clinical situation, consider C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR), or creatine
phosphokinase (CPK)

@Prior to initiating treatment, counsel patients and caregivers on the warning signs
and symptoms of immune-related adverse events (irAEs). See Principles of

Immunotherapy Patient Education (IMMUNO-B).

b Closer monitoring may be required for patients with combination immunotherapy

regimens. Refer to prescribing information for each individual immunotherapy
agent for monitoring recommendations.

¢ After first four doses of immunotherapy, only as clinically indicated.

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

IMMUNO-1
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ADVERSE ASSESSMENT/GRADING MANAGEMENT
EVENT(S)
* Hold until symptoms resolve, then resume
. . infusion as tolerated
rMegcétti;ann(Séglr;t > |+ Intervention not indicated
* Consider premedication with acetaminophen,
famotidine, and diphenhydramine with future
infusions
* Treat per institutional guidelines
* Physical exam * Consider hold or slow the rate of infusion to
* Vital signs half rate
Infusion-related * Pulse oximetry b * Continue immunotherapy
reactions? * ECG (if chest Moderate (G2) * Consider premedication with acetaminophen,
pain or sustained famotidine, and diphenhydramine with future
tachycardia) infusions
» Consider steroids as last resort

* Treat per institutional guidelines
* Permanently discontinue immunotherapy
» There are no data to guide the use of
alternate immune checkpoint inhibitors

Severe (G3—4)¢ ——

aSymptoms include: Fever/chills/rigors, urticaria/pruritus, angioedema, flushing/headache, hypertension, hypotension, shortness of breath, cough/wheezing, hypoxemia,
dizziness/syncope, sweating, and arthralgia/myalgia. Refer to prescribing information for each individual immunotherapy agent for recommendations for premedication
to prevent infusion reactions.

b Therapy or infusion interruption indicated but responds promptly to symptomatic treatment (eg, antihistamines, acetaminophen, NSAIDs, narcotics, intravenous [IV]
fluids); prophylactic medications indicated for less than or equal to 24 hours.

¢ Prolonged (eg, not rapidly responsive to symptomatic medication and/or brief interruption of infusion); recurrence of symptoms following initial improvement.
Hospitalization indicated; life-threatening consequences; urgent intervention.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

ICI_INF-1
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ADVERSE ASSESSMENT/GRADING? MANAGEMENT® FOLLOW-UP
EVENT(S)
|+ Continue immunotherapy * Gall for new or worsening
Mild (G1)° —>| ggrrlls:(rine;"ct:ic;r;sultatlon based on - Address any abnormalities
from vital signs or labs
* Physical exam including vital
signs (weight, temperature,
heart rate, RR, blood pressure,
O, saturation [rest and walking]) * Consider follow up in 5-7
* Labs days (by phone or visit)
» CBC * Continue immunotherapy if impact * Call for any new or worsening
» Complete metabolic panel on ADLs can be mitigated by active symptoms
Fatique—> (CMP) Moderate management * Address any abnormalities
g » TSH, free T4 (if not done (G2)¢ * Consider consultation based on from vital signs or labs and
recently) abnormalities related symptoms
» Morning cortisol * May consider low-dose steroids * Consider disease
» Morning ACTH (if morning progression, other medical
cortisol subnormal) condition, or other irAE
» Morning testosterone in male
patients
* Medication review
* Hold or consider discontinuing * Consider disease
Severe immunotherapy progression, other medical
(G3-4)d e Consultation or treatment based condition, or other irAE
on abnormalities * Follow-up based on diagnosis

a|f diagnostic studies indicate central hypothyroidism (ICI_ENDO-3) and/or central/secondary adrenal sufficiency (ICI_ENDO-4), see respective pages for treatment
recommendations.

bRelieved by rest.

CNot relieved by rest; limiting ADLs.

dNot relieved by rest, limiting self care.

€Based on physical signs and labs, management may include hydration, medication adjustment, education, diet, and sleep hygiene. If symptoms are unrelated to
immunotherapy, see NCCN Guidelines for Cancer-Related Fatigue.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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DERMATOLOGIC ASSESSMENT/GRADING MANAGEMENT®
ADVERSE
EVENT(S)

Mild (G1)P —

* Total body skin exam,
including mucosa

* Assess for history of

—| prior inflammatory —>>Moderate (G2)¢ —
dermatologic diseases

» Consider biopsy if
unusual features

Maculopapular
rash?

Severe (G3-4)4 —

* Continue immunotherapy

* Topical emollient

* Oral antihistamine for pruritus

* Treatment with moderate potency topical steroids
to affected areas

* Continue immunotherapy

* Topical emollient

* Oral antihistamine for pruritus

* Treatment with moderate to high potency topical steroids to
affected areas
AND/OR

* Prednisone 0.5-1 mg/kg/day9

« Hold immunotherapyf

* Treatment with high potency topical steroids to affected areas

* Prednisone 0.5-1 mg/kg/day9 (increase dose up to 2 mg/kg/day
if no improvement)

* Urgent dermatology consultation, consider biopsy

* Consider inpatient care

@Characterized by the presence of macules (flat) and papules (elevated). Also known as morbilliform rash, it is one of the most common cutaneous adverse events
(AEs), frequently affecting the upper trunk, spreading centripetally and may be associated with pruritus.

bMacules/papules covering <10% body surface area (BSA) with or without symptoms (eg, pruritus, burning, tightness).

¢Macules/papules covering 10%—30% BSA with or without symptoms (eg, pruritus, burning, tightness); limiting instrumental activities of daily living (iADLs).

dMacules/papules covering >30% BSA with or without associated symptoms; limiting self-care activities of daily living (ADLSs).

€See Principles of Immunosuppression (IMMUNO-A).
f See Principles of Immunotherapy Rechallenge (IMMUNO-C).
9Treat until symptoms improve to Grade <1 then taper over 4—6 weeks.

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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DERMATOLOGIC ASSESSMENT/GRADING MANAGEMENT®
ADVERSE

EVENT(S)

* Continue immunotherapy
. i * Oral antihistamines
Mild (G1) » Treatment with moderate potency topical steroids to affected
areas or lidocaine patches for localized pruritus

* Total body skin exam, . . . e - . . I
including mucosa Continue immunotherapy with intensified antipruritic therapy

. ¢ Oral antihistamines

Pruritush —— Arsiztrasirs‘f::rl;l:zsattzry of Moderate (G2) — |+ Consider GABA agonists (gabapentin, pregabalin)
zermatolo ic ry » Treatment with high potency topical steroids to affected areas
diseases 9 » Dermatology consultation™

* Hold immunotherapyf
* Oral antihistamines

Kk * Prednisone/methylprednisolone 0.5-1 mg/kg/day?
Severe (G3) * Consider GABA agonists (gabapentin, pregabalin)
» Consider aprepitant or omalizumab for refractory cases
* Urgent dermatology consultation™

€ See Principles of Immunosuppression (IMMUNO-A).

f See Principles of Immunotherapy Rechallenge (IMMUNO-C).

9Treat until symptoms improve to Grade <1 then taper over 4—6 weeks.
h Characterized by an intense itching sensation.

i Mild or localized.

I Intense or widespread; intermittent; skin changes from scratching (eg, edema, papulation, excoriations, lichenification, oozing/crusts); limiting iADLs.

kKIntense or widespread; constant; limiting self-care ADLs or sleep. Assess serum IgE and histamine; consider oral antihistamines for increased histamine and
omalizumab for increased IgE.

I Consider holding in select cases.
M |f outpatient, consider narrow-band UVB phototherapy.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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DERMATOLOGIC ASSESSMENT/GRADING

MANAGEMENT®

_+ Hold immunotherapyf

ADVERSE

EVENT(S) Mild (G1)"
Urgent dermatology

Bullous consultation: if

dermatitisi® —___ unavailable, consider Moderate (G2)°

skin biopsyP and/or
serum testing9

Severe (G3)t
OR

Life-threatening (G4)"

Stevens-Johnson

syndrome (SJS)° Urgent dermatology

consultation:

* High potency topical steroids to affected areas

* Hold immunotherapy until <G1f
* Prednisone/methylprednisolone 0.5-1 mg/kg/day9
* If no improvement after 3 days, consider adding rituximab’

—_—

« Permanently discontinue immunotherapyf

* Prednisone/methylprednisolone 1-2 mg/kg/day9

* If no improvement after 3 days, consider adding rituximab’
or IVIG (1 g/kg/day in divided doses per package insert for
3-4 days)

* Inpatient care required

* Urgent dermatology, ophthalmology, and urology
consultation

—>

* Permanently discontinue immunotherapyf
* Prednisone/methylprednisolone 1-2 mg/kg/day9
* Consider IVIG (1 g/kg/day in divided doses per package insert

or . . >
. . if unavailable,
Iz)é:,%ﬁ’ Zlige(?rg?\})o consider skin biopsy

€ See Principles of Immunosuppression (IMMUNO-A).

f See Principles of Immunotherapy Rechallenge (IMMUNO-C).

9Treat until symptoms improve to Grade <1 then taper over 4—6 weeks.

} Intense or widespread; intermittent; skin changes from scratching (eg, edema,
papulation, excoriations, lichenification, oozing/crusts); limiting iADLs.

N Characterized by inflammation of the skin and the presence of bullae, which are
filled with fluid. The most common irAE reported is bullous pemphigoid.

08JS, overlapping SJS/TEN, and TEN are characterized by separation of the
dermis involving <10%, 10%—-30%, and >30% BSA, respectively. The syndrome
is thought to be a hypersensitivity complex affecting the skin and the mucous
membranes.

P Skin biopsies may also be performed on peripheral bullae intact skin. Two
biopsies should be performed with one being sent for direct immunofluorescence
testing in normal saline.

for 3—-4 days)
* Inpatient care required
* Urgent dermatology, ophthalmology, and urology consultation

4The following serologic tests may be considered for autoimmune/irAE-associated
bullous disorders: bullous pemphigoid antibodies, desmoglein 1,3 (pemphigus)
antibodies, anti-skin antibody or indirect immunofluorescence.

' Asymptomatic; blisters covering <10% BSA.

S Blisters covering 10%—30% BSA; painful blisters; limiting iADLs.

t Blisters covering >30% BSA; limiting self-care ADLs.

UBlisters covering >30% BSA,; associated with fluid or electrolyte abnormalities;
intensive care unit (ICU) care or burn unit indicated.

V1,000 mg once every 2 weeks for 2 doses (in combination with a tapering course
of glucocorticoids), followed by maintenance of rituximab 500 mg at months 12
and 18 as needed. Joly P, Maho-Vaillant M, Prost-Squarcioni C, et al. First-line
rituximab combined with short-term prednisone versus prednisone alone for the
treatment of pemphigus (Ritux 3): a prospective, multicentre, parallel-group,
open-label randomised trial. Lancet 2017;389:2031-2040.

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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GASTROINTESTINAL ASSESSMENT/GRADING MANAGEMENTY
ADVERSE EVENT(S) « Consider holding immunotherapyh

* Loperamide or diphenoxylate/atropine for 2-3 days

» If no improvement and not already done, obtain labs
Mild (G1)9 —| for infectious workup
* Hydration

» Stool evaluation to rule out infectious etiology® * Close monitoring
» Nucleic acid amplification tests (NAATs) for GI * If persistent or progressive symptoms, check lactoferrin
pathogens/bacterial culture » If positive, treat as G2 (below)
» C. difficile ] o » If negative and no infection, continue G1 management
» Ova & parasites; molecular testing for Giardia and add mesalamine, cholestyramine

and Cryptosporidium spp and E. histolytica;
consider microsporidia, Cyclospora/isospora « Hold immunotherapyh

sPp . . Moderate * Prednisone/methylprednisolonel (1-2 mg/kg/day)¥
> Viral pathogens testing when available (G2)¢ * No response in 2-3 days, continue steroids, consider

’ Eifg%ﬁ?nllg:g:‘;;zgzlngvalIablIlty’ consider adding infliximab"™" or vedolizumab" within 2 weeks

e Consider abdominal/pelvic CT with contrast if
G2-G4 colitis?
* Consider Gl consultation if G2—-G4
» Colonoscopy or flexible sigmoidoscopy
* esophagogastroduodenoscopy (EGD) with
biopsy®

¢ Diarrhea
* Colitis®

Severe
— -
aSymptoms include: watery diarrhea, cramping, urgency, abdominal pain, blood (G3—4)f See [Cl_GI-2

and mucus in the stool, fever, nocturnal bowel movements. Blood in the stool and/

or fever should prompt a more thorough workup for infection and for other causes

of Gl bleeding, including peptic ulcer disease (PUD) and malignant bleeding. ' If progressive, consider stool evaluation to rule out infectious etiology.
blt is not necessary to wait for test results before providing therapy to manage J Convert to prednisone when appropriate.
immune-related adverse events (irAEs). kK Treat until symptoms improve to Grade <1 then taper over <4—6 weeks. In cases
CIf positive lactoferrin, strongly recommend early endoscopy or flexible where infliximab or vedolizumab is used, an attempt to taper steroids in <4 weeks
sigmoidoscopy with biopsy within first 2 weeks of the onset of symptoms. should be made to minimize the complication of infection.
dFewer than 4 bowel movements above baseline per day and no colitis symptoms. ! Duration of therapy with tumor necrosis factor alpha (TNF-alpha) blockers or
€4-6 bowel movements above baseline per day, colitis symptoms, not interfering integrin blocker is not clearly defined; evidence supports up to three doses (at
with ADLs. weeks 0, 2, and 6) and is associated with reduced recurrence rates. Repeat
f More than 6 bowel movements above baseline per day, colitis symptoms, endoscopy to assess endoscopic healing may be helpful to guide colitis treatment
interfering with ADLs, hemodynamic instability, hospitalization, other serious duration, but is optional. See Principles of Immunosuppression (IMMUNO-A).
complications (eg, ischemic bowel, perforation, toxic mega-colon). M An FDA-approved biosimilar is an appropriate substitute for infliximab.
9See Principles of Immunosuppression (IMMUNO-A). N Obtain TB test before receiving first dose of infliximab or vedolizumab.Treatment
hSee Principles of Immunotherapy Rechallenge (IMMUNO-C). does not need to be held for results.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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GRADING MANAGEMENTY

* G3: Discontinue anti-CTLA-4; consider resummg
anti-PD-1/PD-L1 after resolution of toxmty

* G4: Permanently dlscontlnue immunotherapy agent

Severe responsible for toxicity"

(G3—4)f » |* Consider inpatient care for provision of supportive
diarrhea care .
or colitis * Intravenous (IV) methylprednisolonel (1-2 mg/kg/day)¥

» No response in 2 days, contlnue steroids, strongly
consider adding infliximab"™" or vedolizumab"
within 2 weeks®

f More than 6 bowel movements above baseline per day, colitis symptoms, interfering with ADLs, hemodynamic instability, hospitalization, other serious complications
(eg, ischemic bowel, perforation, toxic mega-colon).

9 See Principles of Immunosuppression (IMMUNO-A).

h'See Principles of Immunotherapy Rechallenge (IMMUNO-C).

kK Treat until symptoms improve to Grade <1 then taper over <4-6 weeks. In cases where infliximab or vedolizumab is used, an attempt to taper steroids in <4 weeks
should be made to minimize the complication of infection.

I Duration of therapy with tumor necrosis factor alpha (TNF-alpha) blockers or integrin blocker is not clearly defined; evidence supports up to three doses (at weeks 0,
2, and 6) and is associated with reduced recurrence rates. Repeat endoscopy to assess endoscopic healing may be helpful to guide colitis treatment duration, but
optional. See Principles of Immunosuppression (IMMUNO-A).

M An FDA-approved biosimilar is an appropriate substitute for infliximab.

N Obtain TB test before receiving first dose of infliximab or vedolizumab.Treatment does not need to be held for results.

OFecal transplantation may be considered for immunosuppressant refractory colitis based on institutional availability and expertise.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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HEPATIC ASSESSMENT/GRADING

ADVERSE

EVENT(S) Mild (G1)
<3 x ULN

* Rule out viral etiology,9
disease-related hepatic
dysfunction, other drug- Moderate (G2)
induced transaminase 3-5 x ULN
elevations
* Consider Gl evaluation
TransaminitisP * Ultrasound
without elevated » Consider magnetic resonance
bilirubin cholangiopancreatography
(MRCP) if normal ultrasound
« Limit/discontinue hepatotoxic Severe (G3)
medications (assess >5-20 x ULN
acetaminophen, dietary
supplement, and alcohol use)
Grade >1
transaminitisP
with bilirubin
>1.5 x ULN See [CI_Gl-4 Life-threatening
(unless Gilbert’s (G4)
syndrome) >20 x ULN

9See Principles of Immunosuppression (IMMUNO-A).
h'See Principles of Immunotherapy Rechallenge (IMMUNO-C).
PElevated alanine transaminase (ALT) and aspartate transaminase (AST).

—

s

-

4 Consider initiating steroids while waiting for results in cases of life-threatening transaminitis.
" When liver enzymes show sustained improvement or return to < G1, initiate steroid tapering and continue to taper over at least 1 month with frequent follow-up to guide

taper duration. Re-escalate as needed.

MANAGEMENT?Y

* Continue immunotherapy, consider holding immunotherapy

——| for concerning lab value trend"

* Assess transaminases and bilirubin with increased frequency

* Hold immunotherapy”
* Monitor liver function tests (LFTs) every 3-5 days
» Consider prednisone 0.5-1 mg/kg/day"

* Permanently discontinue immunotherapyh

« Initiate prednisone 1-2 mg/kg/day"

* Consider inpatient care

* Monitor liver enzymes every 1-2 days

* Hepatology consultation

* If steroid refractory or no improvement after 3 days,
consider adding mycophenolate®

* Infliximab should not be used for hepatitis

* Permanently discontinue immunotherapy”

« Initiate prednisone/methylprednisolone 2 mg/kg/day"

* Inpatient care

* Monitor liver enzymes daily

* Hepatology consultation

* Liver biopsy if no contraindications

« If steroid refractory or no improvement after 3 days,
consider adding mycophenolate®

¢ Infliximab should not be used for hepatitis

$ Mycophenolate mofetil treatment (0.5-1 g every 12 hours) can be considered in patients who have persistent severe hepatitis despite high-dose corticosteroids.

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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HEPATIC ASSESSMENT MANAGEMENTY
ADVERSE
EVENT(S)
. . . « Permanently discontinue immunotherapy”
* Rule out viral etiology, disease-related o Initi : . r
hepatic dysfunction, other drug- . ::|t|aat::nptr§g$sonelmethylprednlsolone 2 mg/kg/day
Grade >1 transaminitisP induced transaminase elevations . Mgnitor liver enzvmes dail
with bilirubin >1.5x ULN | —> |+ Consider Gl evaluation —> . Hooatoloay conanltstion
(unless Gilbert’s syndrome) * Limit/discontinue hepatotoxic . If s?eroid?‘gfractory or no improvement after 3 days
medications (assess acetaminophen, p . S ’
. consider adding mycophenolate
dietary supplements, and alcohol use) * Infliximab should not be used for hepatitis

9See_Principles of Immunosuppression (IMMUNO-A).

hSee Principles of Immunotherapy Rechallenge (IMMUNO-C).

PElevated ALT and AST.

" When liver enzymes show sustained improvement or return to < G1, initiate steroid tapering and continue to taper over at least 1 month. Re-escalate as needed.
$ Mycophenolate mofetil treatment (0.5-1 g every 12 hours) can be considered in patients who have persistent severe hepatitis despite high-dose corticosteroids.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PANCREATIC ASSESSMENT/GRADING MANAGEMENT
ADVERSE * If isolated elevation of enzymes without evidence of pancreatitis,
EVENT(S) - -
continue immunotherapy
Mild * Evaluate for pancreatitis
» Clinical assessment!
i?\()i(lgrLN amylase » Consider abdominal CT with contrast
<3 x ULN lipase » Consider MRCP
- P * If evidence of pancreatitis, manage according to pancreatitis
algorithm (ICI_GI-6
* Consider other causes for elevated amylase/lipase"
. Assess « If isolated elevation of enzymes without evidence of pancreatitis,
for signs/ consider continuing immunotherapyh
* Evaluate for pancreatitis
Elevation in SZ:‘cﬁ-teoar::tsisotf >M3o_%e;altjiN amvlase » Clinical assessment"
amylasel/lipase [ |, ﬂclinical and/or y — [ » If persistent moderate to severe amylase and/or lipase elevation,
(asymptomatic) concern for >3- 5 x ULN livase abdominal CT with contrast or MRCP
ancreatitis P  Consider other causes for elevated amylase/lipaseV
rs)ee ICl GI-6, « If evidence of pancreatitis, manage according to pancreatitis

algorithm (ICl_GI-6)

« If isolated elevation of enzymes without evidence of pancreatitis,
consider continuing immunotherapyh
* Evaluate for pancreatitis

fg\),(e{leLN amvlase » Clinical assessmentY
~ndlor y — | » If persistent moderate to severe amylase and/or lipase elevation,

abdominal CT with contrast or MRCP
 Consider other causes for elevated amylase/lipase"
« If evidence of pancreatitis, manage according to pancreatitis
algorithm (ICl_GI-6)

>5 x ULN lipase

h'See Principles of Immunotherapy Rechallenge (IMMUNO-C).

t Mild symptoms of pancreatitis can include: nausea, bloating, belching, abdominal pain, or back pain.

URoutine amylase/lipase assessments do not have to be performed outside of clinical suspicion of possible pancreatitis. See Principles of Routine Monitoring for
Immune Checkpoint Inhibitors (IMMUNO-1).

VInflammatory bowel disease, irritable bowel syndrome, bowel obstruction, gastroparesis, nausea/vomiting, medications, alcohol, and/or diabetes mellitus (DM).

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PANCREATICY ASSESSMENT/GRADING MANAGEMENTY:bb
ADVERSE
EVENT(S) * Consider gastroenterology referral
Mild (G1)Y —— > |+ IV hydration
* Manage as per Elevation in amylase/lipase
(asymptomatic) (ICI_GI-5)
* Assess for signs/
symptoms of
pancreatitis
* Abdominal CT with . . h
Acute contrast Hold immunotherapy

pancreatitis* » Consider MRCP if
clinical suspicion
of pancreatitis
and no radiologic
evidence on CT

Moderate (G2)2 —» ‘- Prednisone/methylprednisolone 0.5-1 mg/kg/day®¢
* IV hydration

* Permanently discontinue immunotherapyh
Severe (G3—4)2@ — [+ Prednisone/methylprednisolone 1-2 mg/kg/day®¢
¢ |V hydration

9See Principles of Immunosuppression (IMMUNO-A).

h'See Principles of Immunotherapy Rechallenge (IMMUNO-C).

W No requirement for routine monitoring of potential pancreatitis with imaging.

XProvide standard medical care for signs and symptoms of acute pancreatitis, including hospital admission, aggressive fluid resuscitation, and pain control.
Management and follow-up of pancreatitis should be directed by gastroenterology/pancreatic subspecialists.

Y Any one of the following features present: elevation of amylase/lipase >3 x ULN or radiologic findings on CT or clinical findings concerning for pancreatitis.

ZTwo of three of the following features present: elevation of amylase/lipase >3 x ULN # radiologic findings on CT = clinical findings concerning for pancreatitis.

aa Elevation of amylase/lipase * radiologic findings + severe abdominal pain or vomiting and hemodynamically unstable.

bb Evaluate for signs/symptoms of pancreatic exocrine insufficiency and/or DM, and supplement if needed. Follow-up over time to monitor for pancreatic insufficiency.

€C Treat until symptoms improve to Grade <1 then taper over 4—-6 weeks.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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ENDOCRINE DIAGNOSIS/WORKUP?2 MANAGEMENT®f
ADVERSE
EVENT(S)
* New-onset hyperglycemia
<200 mg/dL Steroid-related hyperglycemia? * Continue immunotherapy
AND/OR — [OR ——— |* Monitor serial blood glucose with
* History of type Il DM with Preexisting type Il DM each dose
low suspicion for DKAP * Diet and lifestyle modification
if needed, medical therapy per
H I ; institutional guidelines
(F),ag(:;r?gygrunggase Work » Consider endocrine consultation
: orkup if patient is symptomatic and/or
ferred . - | - P ymp
preferred) ggnrbsmer new-onset type negative (— [ glucose is persistently uncontrolled
* New-onset fasting « Evaluate for DKA,P if for DKA
glucose >200 mg/dL® clinically appropriate as per
OR institutional guidelines
* Random blood » Blood pH, basic
glucose >250 mg/dL |—> metabolic panel, urine
OR or serum ketones, beta
* History of type Il DM hydroxybutyrate .
with fasting/random « C-peptide, if urine or serum * Hold immunotherapy9
glucose >250 mg/dL ketones/anion gap positive * Inpatient care _
« Consider anti-GAD, anti-islet Wor_k_up * Endocrine consultation
cell antibodies positive [— |* Management of DKA as per
for DKA institutional guidelinesh
* Insulin as directed by inpatient team
aHigh-dose corticosteroids may induce or exacerbate hyperglycemia. Consider and/or endocrinologist

endocrinology referral and appropriate management if symptomatic and/or
persistently uncontrolled.
b Symptoms of diabetic ketoacidosis (DKA) may include excessive thirst, frequent  €Evaluate for signs/symptoms of pancreatic exocrine insufficiency, and supplement

urination, general weakness, vomiting, confusion, abdominal pain, dry skin, dry if needed.
mouth, increased heart rate, and fruity odor on the breath. f Insufficient evidence to suggest corticosteroids may reverse type | DM induced by
C¢In patients who are critically ill/ill-appearing with sugars >200 mg/dL (typically immunotherapy, and may complicate glycemic control.
300-500 mg/dL), urgent/emergent evaluation for DKA is indicated. 9 See Principles of Immunotherapy Rechallenge (IMMUNO-C).
dThe development of type | DM is rare but can be life-threatening if insulin therapy  hlinstitutional guidelines may include but are not limited to: IV fluids +/— potassium
is not provided. Once new type | DM is diagnosed, management and monitoring supplementation, IV insulin, hourly glucose, serum ketones, blood pH, and anion
should be directed by endocrinology team. gap.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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ENDOCRINE
ADVERSE EVENT(S)

ASSESSMENT

Monitor TSH, free T4 every 4-6
weeks!
— |+ If TSH elevated, proceed based
on TSH levels as follows or
repeat TSH, free T4 in 4-6 weeks

Asymptomatic/Subclinical
hypothyroidism'

Clinical, primary
hypothyroidism/

* Low or suppressed TSH with high
free T4/total T3, consider thyroid
peroxidase (TPO) antibody
» Thyroid-stimulating hormone

receptor antibody (TRADb) if
persistent symptoms

* Consider endocrine consultation
if symptomatic

Thyrotoxicosisk ——

| Elevated TSH with normal free T4.
)} Generally, elevated TSH (>10) with low free T4, clinical symptoms.

—— Monitor TSH every 4-6 weeks! ———»

MANAGEMENT

* TSH between 4 to <10 e Continue immunotherapy
* Patient asymptomatic |[—— |* Continue to monitor thyroid
* Normal free T4 function tests (TFTs)

* Elevated TSH (>10)
* Normal free T4

* Continue immunotherapy
* Consider levothyroxine™

* Normal or low TSH
* Low free T4

See Central hypothyroidism

> [(1cI_ENDO-3)

e Continue immunotherapy

» Consider endocrine consultation

* Thyroid hormone supplementation™

» If TSH is >10, initiate levothyroxine™ therapy, oral daily ~1.6 mcg/kg

or 75-100 mcg or 50-75 mcg starting dose for elderly patients with
goal of getting TSH to reference range or age-appropriate range.
Repeat TSH in 4—6 weeks to guide dosing changes.

* Exclude concomitant adrenal insufficiency (morning cortisol level)

» Continue immunotherapy if asymptomatic
* Consider propranolol (10—20 mg every 4-6 h as needed)
or atenolol or metoprolol as needed for symptoms until
thyrotoxicosis resolves
* Repeat TFTs in 4-6 weeks
» If resolved, no further therapy
» If remains with suppressed TSH, high free T4/total T3, then
4- or 24-hour ' thyroid uptake/scan to determine if true
hyperthyroidism and Graves-like etiology
* Thyrotoxicosis often evolves to hypothyroidism (see Clinical,
primary hypothyroidism above for levothyroxine dosing)

kDefined as suppressed TSH that may be: a) subclinical if free T4 normal, b) clinical if high free T4. The majority of suppressed TSH (<0.01) are due to transient or

progressive painless thyroiditis.

I For patients without baseline thyroid function abnormalities or who are asymptomatic, can increase thyroid function testing interval to every 12—18 weeks as indicated.
M Levothyroxine oral daily ~1.6 mcg/kg with goal of getting TSH to reference range or age-appropriate range; reduce dose by 10% to avoid hyperthyroidism in patient
populations that may be sensitive to thyroid supplementation (eg, elderly populations or patients with comorbidities).

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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ENDOCRINE ASSESSMENT MANAGEMENT"
ADVERSE EVENT(S)
* Evaluate
> Morning cortisol and ACTH * Consider holding immunotherapy until no longer symptomatic9
Central » FSH, LH, TSH, free T4, DHEA-S * Treat as hypophysitis (below)
* Estradiol testing in women EE—— ypophy

hypothyroidismP * Follow free T4 for thyroid replacement in the setting of

* Testosterone testing in men hypophysitis-induced loss of TSH production

» Consider MRI of pituitary if confirmed
central thyroid/adrenal insufficiency

» Consider endocrine consultation
e Evaluate * Hold immunotherapy until acute symptoms resolve9:9
» Morning cortisol and ACTH * If symptomatic, prednisone/methylprednisolone 1-2 mg/kg/day®
» FSH, LH, TSH, free T4, * Hormone replacement as indicated®
Hypophysitis4" —— testosterone in men, estrogen in [—— > |+ Follow free T4 for thyroid replacement in the setting of
premenopausal women hypophysitis-induced loss of TSH production
* MR brain * contrast with pituitary/ * Patient education regarding stress doses of hydrocortisone for
sellar cuts, if symptomatic infection, trauma, etc.
» Alert bracelet is recommended

9 See Principles of Immunotherapy Rechallenge (IMMUNO-C).

N See_Principles of Immunosuppression (IMMUNO-A).

OIf severe acute symptoms (eg, headache/nausea/emesis, fevers), high-dose steroids as indicated until symptoms resolve (1-2 weeks) then rapid taper to physiologic
replacement.

PLow or suppressed TSH with inappropriately low free T4 may represent sequela of hypophysitis; for which other pituitary axes may be affected.

9Hypophysitis may present with acute symptoms such as headache, photophobia, dizziness, nausea/emesis, fevers, anorexia, visual field cuts, or severe fatigue. Tests
may show low ACTH, low morning cortisol, low Na, low K, and low testosterone. Non-acute symptoms may include fatigue and possible weight loss.

" If a patient has polyuria/polydipsia, consider workup for diabetes insipidus; however, this is exceedingly rare with only a few case reports.

S Hormone replacement for pituitary damage should include steroid replacement (hydrocortisone 20 mg PO every AM, 10 mg PO every PM); it may also include
levothyroxine for central hypothyroidism, testosterone supplementation in males, and estrogen in pre-menopausal women if not otherwise contraindicated. Patients
may require physiologic replacement hormones indefinitely.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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ENDOCRINE ASSESSMENT/GRADING MANAGEMENT"-°
ADVERSE EVENT(S)

* Hold immunotherapy9

* Endocrine consultation
» Endocrine evaluation prior to surgery or any procedure

« Start corticosteroid first before other hormone replacement to avoid adrenal
crisis

* Steroid replacement¥'W and monitor electrolytes
» Hydrocortisone 20 mg in AM, 10 mg in PM, then slowly titrating doses down

according to symptoms*

. . OR
Primary adrenal E,‘,'Z'Kﬁ,:",gf,’:,‘;g cortisol » Prednisone 7.5 mg or 10 mg starting dose, then reduce to 5 mg daily as
insufficiencyt + Comprehensive metabolic Z?‘lpsom'ate

u
panel (Na, K, CO,, glucose) Fludrocortisone can be started 0.1 mg daily or every other day; then titrated up

or down based on blood pressure, symptoms, lower-extremity edema, and labs
« If hemodynamically unstable, inpatient care and initiate high-dose/stress-dose
steroids
* Patients with severe symptoms (hypotension) may require additional fluids
(eg, normal saline often >2 L required)
* Patient education regarding stress doses of hydrocortisone for infection,
trauma, etc.
» Alert bracelet is recommended

9See Principles of Immunotherapy Rechallenge (IMMUNO-C).

N See Principles of Immunosuppression (IMMUNO-A).

OIf severe acute symptoms (eg, headache/nausea/emesis, fevers), high-dose steroids as indicated until symptoms resolve (1-2 weeks) then rapid taper to physiologic
replacement.

t Low morning cortisol (<5) with high ACTH (> reference range) with or without abnormal electrolytes and symptoms. Other criteria: 30- or 60-minute cortisol <18 after
ACTH stimulation in the setting of low morning cortisol and high ACTH. Other abnormalities: hypotension, orthostatic hypotension, low Na, and high K.

UTo rule out central hypothyroidism.

VIf acutely ill, double or triple these doses for 24—48 hours (ie, sick day rules for fever >101, nausea/emesis, surgeries).

WWill require physiologic replacement steroids indefinitely.

XThe goal for physiologic steroid replacement is to identify the lowest steroid dose needed to prevent symptoms of adrenal insufficiency. For many patients, this may be,
for example, 10 mg in AM and 5 mg in PM, if tolerated.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PULMONARY GRADING MANAGEMENT®

ADVERSE EVENT(S
() » Consider holding immunotherapyf

* Reassess in 1-2 weeks
» H&P
Mild (G1)P ————— | » Pulse oximetry (resting and with ambulation)
* Consider chest CT with contrast?
» Consider repeat chest CT in 4 weeks or as clinically indicated for worsening symptoms

* Hold immunotherapyf
* Consider pulmonary consultation
* Consider infectious workup:
» Nasal swab for potential viral pathogens
» Sputum culture, blood culture, and urine antigen test (pneumococcus, legionella)
« Consider bronchoscopy with bronchoalveolar lavage (BAL) to rule out infection (if
feasible, perform bronchoscopy with BAL prior to initiation of treatment to rule out
infection)
* Consider chest CT with contrast9
» Repeat chest CT in 3—-4 weeks
* Recommend infectious evaluation with institutional immunocompromised panel
» Consider empiric antibiotics if infection has not yet been fully excluded
* Prednisone/methylprednisolone 1-2 mg/kg/day"
* Monitor every 3-7 days with:
» H&P
» Pulse oximetry (resting and with ambulation)
* If no improvement after 48—72 hours of corticosteroids, treat as grade 3

Pneumonitis? —— > Moderate (G2)¢ ———

Severe (G3-4)9 —— See IC|_PULM-2

@Focal or diffuse inflammation of the lung parenchyma (typically identified on CT d G3-severe symptoms involve all lung lobes or >50% of lung parenchyma, limiting
imaging as ground-glass opacities) with or without dry cough. Consider infectious self-care ADLs, oxygen indicated; G4-life-threatening respiratory compromise.
etiologies. € See Principles of Immunosuppression (IMMUNO-A).

b Asymptomatic; confined to one lobe of the lung or <25% of lung parenchyma; f See Principles of Immunotherapy Rechallenge (IMMUNO-C).
clinical or diagnostic observations only. 9CT with contrast to rule out other etiologies if not contraindicated.

¢Presence of new/worsening symptoms including: shortness of breath, cough, _hlf concern for lymphangitic spread of tumor, biopsy is indicated.
chest pain, fever, and increased oxygen requirement. I Treat until symptoms improve to Grade <1 then taper over 4—-6 weeks.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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ASSESSMENT/ MANAGEMENT®

GRADING

Severe (G3-4)4
pneumonitis?

_—

* Permanently discontinue immunotherapyf
* Inpatient care
* Infectious workup:
» Consider that patient may be immunocompromised
» Nasal swab for potential viral pathogens
» Sputum culture, blood culture, and urine culture
* Pulmonary and infectious disease consultation
* Bronchoscopy with BAL to rule out infection and malignant lung infiltration
* Consider empiric antibiotics if infection has not yet been fully excluded
* Methylprednisolone 1-2 mg/kg/day. Assess response within 48 hours and plan taper over 26 weeks
* Consider adding any of the following if no improvement after 48 hours:!
» Infliximab® 5 mg/kg IV, a second dose may be repeated 14 days later at the discretion of the treating provider
» Intravenous immunoglobulin (IVIG)I
» Mycophenolate mofetil 1-1.5g BID then taper in consultation with pulmonary service

@Focal or diffuse inflammation of the lung parenchyma (typically identified on CT imaging as ground-glass opacities) with or without dry cough. Consider infectious

etiologies.

dG3-severe symptoms involve all lung lobes or >50% of lung parenchyma; limiting self-care ADLs, oxygen indicated; G4—life-threatening respiratory compromise.
€See Principles of Immunosuppression (IMMUNO-A).

f See Principles of Immunotherapy Rechallenge (IMMUNO-C).

i Options are listed in alphabetical order. There are no data to support the use of one over another.
k An FDA-approved biosimilar is an appropriate substitute for infliximab.
| Total dosing should be 2 g/kg, administered in divided doses over 2 to 5 days as per package insert.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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RENAL ASSESSMENT/GRADING

ADVERSE .

EVENT(S) Mild (G1)
(Creatinine
1.5-2x above
baseline;
increase of
20.3 mg/dL)

¢ Limit/discontinue
nephrotoxic
medications and dose
adjust to creatinine
clearance

* Evaluate potential
alternative etiologies
(recent IV contrast,
medications, fluid
status, UTI)P:¢

e Spot urine protein/
creatinine ratio9

Elevated serum
creatinine/acute |—
renal failure?

Moderate (G2)
(Creatinine 2—-3x
above baseline)

* Severe (G3)
(Creatinine >3x
baseline or >4.0
mg/dL)

* Life-threatening
(G4)

(Creatinine >6x
baseline; dialysis
indicated)

a Azotemia, creatinine elevation, inability to maintain acid/base or electrolyte
balance, and urine output change.

b General medical review and testing as warranted for prerenal and postrenal
causes. Include medication review for nephrotoxic agents such as NSAIDs
and PPls, and consider obstruction, cardiomyopathy/heart failure, pulmonary
hypertension, diuretics, hypovolemia due to primary Gl cause, stones, and
infection.

—>

MANAGEMENT®

« Consider holding immunotherapyf
* Follow creatinine and urine protein every 3—-7 days

* Hold immunotherapyf

* Follow creatinine and urine protein every 3—-7 days

* Nephrology consultation, consider renal biopsy

« Start prednisone 0.5-1 mg/kg/day if other causes are ruled out9

* For persistent G2 beyond 1 week, prednisone/methylprednisolone
1-2 mg/kg/day9

* Permanently discontinue immunotherapyf
e Consider inpatient care
* Prednisone/methylprednisolone 1-2 mg/kg/day9
* Nephrology consultation, consider renal biopsy
* Consider adding one of the following if >G2 after 1 week of steroids:
» Azathioprine
» Cyclophosphamide (monthly)
» Cyclosporine
» Infliximab"
» Mycophenolate

¢ Distinguish cell infiltrate (consider vasculitis) vs. immune-complex—mediated renal
injury.

dFor proteinuria >3 g/24-hour, check ANA, RF, ANCA, anti-dsDNA, and serum C3,
C4, and CH50.

€ See Principles of Immunosuppression (IMMUNO-A).

f See Principles of Immunotherapy Rechallenge (IMMUNO-C).

9Treat until symptoms improve to Grade <1 then taper over 4—6 weeks.

h An FDA-approved biosimilar is an appropriate substitute for infliximab.

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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OCULAR ASSESSMENT/GRADING MANAGEMENT®
ADVERSE * Continue immunotherapy
EVENT(S) Mild (G1) >+ Artificial tears
* Refer to ophthalmology
* Hold immunotherapy9
. o * Urgent ophthalmology consultation
Uveitis fgzt;enor uveitis I, Treatment guided by ophthalmology to include
ophthalmic with or without systemic
Vision testing by or prednisone/methylprednisolone®
‘u)? g:;lm:l?nuc:?oagnycfo * Posterior or * Permanently discontinue immunotherapyd
include: Pan-uveitis * Emergent ophthalmology consultation
. Visual.acuity in (G3) —— |+ Treatment guided by ophthalmology to include
Vision each eye ¢ 20/200 vision ophthalmic a_nd systefmic prednisone/
changes? * Color vision (G4) methylprednisolone®
* Pupil size, shape, . .
and reactivity * Continue immunotherapy
« Red reflex Mild (G1) >+ Artificial tears
. Fundoscopic * Refer to OphthaImOIOgy
examination * Hold immunotherapy®
. * Urgent ophthalmology consultation
Episcleritis® ﬁg/tttlgrv(lélzc;n o — |« Treatment guided by ophthalmology to include
ophthalmic and systemic prednisone/
methylprednisolone®
* Permanently discontinue immunotherapyd
* Worse than 20/40 * Emergent ophthalmology consultation
(G3) * Treatment guided by ophthalmology to include
* 20/200 vision (G4) ophthalmic and systemic prednisone/
methylprednisolone®

@Patients experiencing ocular adverse events (AEs) may present with any of the

following symptoms: blurred/distorted vision, blind spots, change in color vision,
photophobia, tenderness/pain, eyelid swelling, and proptosis. Episcleritis can be
associated with red or purple discoloration of the eye. Uveitis can be associated
with eye redness.

bTreat blepharitis per the episcleritis algorithm.

€ See Principles of Immunosuppression (IMMUNO-A).

dSee Principles of Immunotherapy Rechallenge (IMMUNO-C).

€Treat until symptoms improve to Grade <1 then taper over 4—6 weeks.

fIf refractory to high-dose systemic steroids, consider adding infliximab,
FDA-approved biosimilar, or antimetabolites (eg, methotrexate) for pan-uveitis.

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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NERVOUS ASSESSMENT/GRADING MANAGEMENT¢
SYSTEM
ADVERSE
EVENT(S) ¢ Acetylcholine receptor (AChR)
antibodies and anti-muscle-specific * Permanently discontinue immunotherapy®
tyrosine kinase antibodies in blood * Inpatient care
(not needed for diagnosis) * Pyridostigmine 30 mg TID and gradually increase to maximum
¢ Pulmonary function assessment of 120 mg orally four times a day as tolerated and based on
with negative inspiratory force (NIF) | Moderate symptoms
and vital capacity (VC) (G2)P « Consider low-dose oral prednisone 20 mg daily.f Increase by
* Erythrocyte sedimentation rate 5 mg every 3-5 days to a target dose of 1 mg/kg/day but not
(ESR), C-reactive protein (CRP), more than 100 mg daily (steroid taper based on symptom
creatinine phosphokinase (CPK), improvement)

aldolase, and anti-striational

Myasthenia __ | antibodies for superimposed

gravis? myositis

« If respiratory insufficiency or
elevated CPK, perform cardiac
exam, EKG, troponin, and TTE for
possible concomitant myocarditis

¢ Electromyography (EMG) with Severe
repetitive stimulation and nerve (G3-4)°
conduction study (NCS)

* Neurology consultation

e Consider MRI brain and/or spine
depending on symptoms to rule out
CNS involvement by disease

* Permanently discontinue immunotherapy®
¢ Inpatient care (may need intensive care unit [ICU]-level
monitoring)
* Methylprednisolone 1-2 mglkgldayf (steroid taper based on
symptom improvement)
« Initiate plasmapheresis or IVIGY
— | » Consider adding rituximab (375 mg/m? weekly for 4 treatments
or 500 mg/m? every 2 weeks for 2 doses) if refractory to
plasmapheresis or IVIG
* Frequent pulmonary function assessment
* Daily neurologic evaluation

* Avoid medications that can worsen myastheniaf’h

@Progressive or fluctuating muscle weakness, generally proximal to distal. May
have bulbar involvement (ie, ptosis, extraocular movement abnormalities resulting € Limiting self-care and aids warranted, weakness limiting walking, any dysphagia,

in double vision, dysphagia, facial muscle weakness) and/or respiratory muscle facial weakness, respiratory muscle weakness, or rapidly progressive symptoms
weakness. May occur with myositis and myocarditis. Respiratory symptoms may or MGFA severity class llI-IV moderate to severe generalized weakness to
require evaluation to rule out pneumonitis. Miller Fisher variant of Guillain-Barré myasthenic crisis.

syndrome (GBS) has overlapping symptoms (ophthalmoplegia and ascending dSee Principles of Immunosuppression (IMMUNO-A).

weakness). € See Principles of Inmunotherapy Rechallenge (IMMUNO-C).

bSome symptoms interfering with ADLs. Myasthenia Gravis Foundation of America f High-dose steroids (=2 mg/kg/day) may exacerbate symptoms.
(MGFA) severity class | (ocular symptoms and findings only) and MGFA severity ~ 9Total dosing should be 2 g/kg, administered in divided doses per package insert.
class Il (mild generalized weakness). hBeta-blockers, ciprofloxacin, and IV magnesium.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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NERVOUS ASSESSMENT/GRADING MANAGEMENT®
SYSTEM
ADVERSE
EVENT(S)

* Inpatient care with access to ICU-level
monitoring

* Neurology consultation

* MRI of spine with or without contrast

* Permanently discontinue immunotherapy®

¢ Inpatient care with capability of rapid transfer
to ICU-level monitoring

« Start IVIGY or plasmapheresis in addition to

TP - . . K
S;Jr:g?:)nmiarre —> | f::ﬁb(::tpcuonrzﬁ:f:jswe lesion) > rroderate (G2) ‘ > | pulse-dose methylprednisolone 1 gram daily
: m
(GBS)! * Serum ganglioside antibody tests for Severe (G3-4)! . r:or 5 dayts the||1 ta_per O‘I'ert‘.‘ week: I
GBS variants (GQ1b for Miller Fisher requent neurofogic evaiuation and puimonary

function monitoring
* Monitor for concurrent autonomic dysfunction
* Gabapentin, pregabalin, or duloxetine for pain

variant associated with ataxia and
ophthalmoplegia)
* Pulmonary function testing (NIF/VC)

dSee Principles of Immunosuppression (IMMUNO-A).

€ See Principles of Immunotherapy Rechallenge (IMMUNO-C).

9Total dosing should be 2 g/kg, administered in divided doses per package insert.

I Progressive, most often symmetrical muscle weakness with absent or reduced deep tendon reflexes. May involve extremities, facial, respiratory, and bulbar and

~oculomotor nerves. May have dysregulation of autonomic nerves. Often starts with pain in lower back and thighs.

J} Cerebrospinal fluid (CSF) typically has elevated protein and often elevated white blood cell (WBC) count; even though this is not typically seen in classical GBS,
cytology should be sent with any CSF sample.

kSome interference with ADLs, symptoms concerning to patient.

I Limiting self-care and aids warranted, weakness limiting walking, any dysphagia, facial weakness, respiratory muscle weakness, or rapidly progressive symptoms.

M Steroids are not usually recommended for idiopathic GBS; however, in immunotherapy-related forms, a trial is reasonable in addition to IVIG or plasmapheresis.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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NERVOUS GRADING MANAGEMENT¢
SYSTEM
ADVERSE * Evaluate for other causes of neuropathy
EVENT(S) such as: medication, infection,
metabolic/endocrine disorders, . . .. e,s
Mild (G1)P ——— > | environmental exposures, vascular or . &‘:r"ft'gf; h;ld;gg;rr;zt;n&ih&t‘tapy
autoimmune disease, trauma, etc. ymp
» Consider neuraxial imaging as per
neurology
« Evaluate for other causes of neuropathy . e
i .. . . * Hold immunotherapy
rsnuectgl?:fi :f::é?ctrﬁg’ é?;i‘;g:g * Initial observation or initiate prednisone
, 8 . . -
Peripheral environmental exposures, vascular or 0.5-1 mglkg orally (if progressing from mild)

Moderate (G2)9 — — |+ If progression, initiate methylprednisolone
2-4 mg/kg/day" and see Guillain-Barré
Syndrome (ICI_NEURO-2)

* Gabapentin, pregabalin, or duloxetine for pain

neuropathy™° autoimmune disease, trauma, etc.
* Neuraxial imaging as per neurology
* Consider EMG/NCS

* Consider neurology consultation

Severe (G3-4) —»> See Guillain-Barré Syndrome

(ICI_NEURO-2)

dSee Principles of Immunosuppression (IMMUNO-A). 4 Some interference with ADLs, symptoms concerning to patient (ie, pain but no

€ See Principles of Immunotherapy Rechallenge (IMMUNO-C). weakness or gait limitation).

N Can present as asymmetric or symmetric sensory-motor deficit. Sensory deficit I Limiting self-care and aids warranted, weakness limiting walking or respiratory
may be painful or painless parasthesias or potentially life-threatening autonomic problems (ie, leg weakness, foot drop, rapidly ascending sensory changes).
(eg, myenteric plexus) dysfunction. Hypo- or areflexia. Isolated sensory deficit or Severe peripheral neuropathy is not necessarily GBS but the management can
sensory plus lower motor neuron deficit. be similar.

O Gl tract paresis due to myenteric neuritis is a rare toxicity associated with ICI S There is a low threshold to hold immune checkpoint inhibitors in mild cases of

therapy. The presentation may be fulminant with profound ileus. Early institution of  peripheral neuropathy.

high-dose steroids in concert with multidisciplinary management is recommended. t Specifically monitor for new interference with iADLs from either pain or weakness,
PNo interference with function and symptoms not concerning to patient. Note: any gait difficulty, ataxia, or autonomic changes.

cranial nerve problem should be managed as moderate. UTreat until symptoms improve to Grade <1 then taper over 4—6 weeks.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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Table of Contents
Discussion

NERVOUS SYSTEM
ADVERSE EVENT(S)

ASSESSMENT

* MR brain with and without contrast
+ pituitary protocol

* Morning cortisol, to rule out adrenal
insufficiency

» Consider lumbar punctureY if feasible

e Consider neurology consultation

Aseptic

meningitisV'W

* Neurology consultation

* MRI brain with and without contrast?

e Lumbar puncture??

* EEG to evaluate for subclinical seizures

e Comprehensive metabolic panel, CBC,
ESR, CRP, antineutrophil cytoplasmic
antibody (ANCA) (if vasculitic process
suspected), thyroid panel including TPO
and thyroglobulin

¢ Autoimmune encephalopathy and
paraneoplastic panel in CSF and serum

EncephalitisV'* ——

dSee Principles of Immunosuppression (IMMUNO-A).

€ See Principles of Immunotherapy Rechallenge (IMMUNO-C).

9Total dosing should be 2 g/kg, administered in divided doses per package insert.

V' May present with headache, photophobia, and neck stiffness, often afebrile but
may be febrile. There may be nausea/vomiting. Mental status should be normal
(distinguishes from encephalitis).

W Exclude infectious causes, especially viral (ie, HSV).

X Confusion, altered behavior, headaches, seizures, short-term memory loss,
depressed level of consciousness, focal weakness, and speech abnormality.

_

MANAGEMENTY

* Hold immunotherapy?® if mild/moderate

¢ Permanently discontinue immunotherapy if severe

« Inpatient care (G3—4b';)

e Consider IV acyclovir d until polymerase chain reaction
(PCR) results obtained

* Rule out bacterial and viral infection, then may closely
monitor off steroids or consider prednisone 0.5-1 mg/kg/day
or methylprednisolone 1-2 mg/kg/day if moderate/severe
symptoms©®¢

* Hold immunotherapy?® if mild

* Permanently discontinue immunotherapy if moderate/severe
« Inpatient care (G3—4°P

« Consider IV acyclovirdd until PCR results obtained

* Trial of methylprednisolone 1-2 mg/kg/day®©®

— |+ If severe or progressing symptoms or oligoclonal bands

present, consider pulse steroids methylprednisolone 1 g IV
daily for 3-5 days plus IVIGY or plasmapheresis

« If positive for autoimmune encephalopathy antibody
or limited or no improvement after 7-14 days, consider
rituximab

Y Measure opening pressure and check cell count, protein glucose, gram stain,
culture, PCR for HSV, and other viral PCRs depending on suspicion and cytology.
May see elevated WBC with normal glucose, normal culture, gram stain, and
elevated protein. May see reactive lymphocytes or histiocytes on cytology.

ZMay reveal T2/FLAIR changes typical of what is seen in autoimmune
encephalopathies or limbic encephalitis or may be normal.

a3 Check cell count, protein glucose, gram stain, culture, PCR for HSV, and

other viral PCRs depending on suspicion, cytology, oligoclonal bands, and
autoimmune encephalopathy panel. May see elevated WBC with lymphocytic
predominance and/or elevated protein.

bb | imiting self-care and aids warranted.

CC Taper steroids over 4 weeks once symptoms resolve.

dd 10 mg/kg IV every 8 hours.

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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NCCN ﬁg?\;gik@ Management of Inmune Checkpoint Inhibitor-Related Toxicities Discussion
NERVOUS SYSTEM ASSESSMENT MANAGEMENT¢

ADVERSE EVENT(S)

Transverse

myelitis®®

\ /

* Neurology consultation

* MR of spine and brain

« Lumbar punctureff

* B,,, HIV, rapid plasma reagin (RPR), ANA,
anti-Ro/La antibodies, TSH, aquaporin-4 IgG,
paraneoplastic panel for anti-Hu and
anti-CRMP5/CV2

* Evaluation for constipation and urinary
retention with bladder scan

dSee Principles of Immunosuppression (IMMUNO-A).

€See Principles of Immunotherapy Rechallenge (IMMUNO-C).

9Total dosing should be 2 g/kg, administered in divided doses per package insert.
€& Acute or subacute weakness or sensory changes bilaterally, often with increased deep tendon reflexes.

ff Cell count, protein, glucose, oligoclonal bands, viral PCRs, cytology, and onconeural antibodies.

* Permanently discontinue immunotherapy®

¢ Inpatient care

* Methylprednisolone pulse dosing 1 g/day for 3-5 days
* Strongly consider IVIGY or plasmapheresis

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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CARDIOVASCULAR ASSESSMENT/GRADING MANAGEMENT®
ADVERSE EVENT(S)
* Immediate cardiology
consultation * Permanently discontinue immunotherapyf
*ECG * Consider methylprednisolone pulse dosing 1 g/day for
« Myocarditis? * Telemetry monitoring _ 3-5days _ _ _
« Pericarditis . C_ardlac blomarker_s (creatine » Treat until cardiac function returns to baseline, then
« Arrhythmias kinase and trop_onln) Severe (G3)° tapgr over 4—6 weel_(s _ _ _
« Impaired * Inflammatory biomarkers or * If no improvement within 24 hours on steroids, consider
ventricular — | »ESR - Life-threatening adding other potent immunosuppressive agents?Y
function » CRP (G4)d » Anti-thymocyte globulin (ATG)
. » WBC count » Infliximabh
: Cg"d”‘:t'l‘?t'.' « Cardiac MRIP » IVIG! _
abnormaities * Evaluate for other causes: » Mycophenolate)
» Viral titers * ICU-level monitoring
» Echocardiogram * Transient pacemaker in patients with arrhythmia

» Biopsy if severe symptoms

a@Myocarditis symptoms are nonspecific. It is rare, but potentially severe, not viral in etiology, associated with myositis/myasthenia gravis, and is more common with
combination therapy. In fatal cases, conduction abnormalities were mode of death and ejection fraction was preserved.

bNo evidence specific to immunotherapy-related myocarditis; recommendations drawn from other causes of myocarditis.

¢ Arrhythmia, significant echo findings without hypotension, cardiac markers >ULN.

d Arrhythmia, hemodynamic instability (hypotension/cardiomyopathy), cardiac markers >3xULN.

€See Principles of Immunosuppression (IMMUNO-A).

f See Principles of Immunotherapy Rechallenge (IMMUNO-C).

9Successful outcomes have been reported with other immunosuppressive agents, such as alemtuzumab or abatacept.

f‘An FDA-approved biosimilar is an appropriate substitute for infliximab.

' Total dosing should be 2 g/kg, administered in divided doses per package insert.

J Mycophenolate mofetil treatment (0.5—-1 g every 12 hours).

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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MUSCULOSKELETAL ASSESSMENT/GRADING MANAGEMENTY
ADVERSE EVENT(S) . .
* Continue immunotherapy
* NSAIDs
» If NSAIDs ineffective, consider low-dose
Mild® prednisone 10-20 mg daily x 4 weeks; if not
improving, treat as moderate
* Consider intra-articular steroids in affected
joint(s), depending on joint location and number
involved
Monitor
. . Lo e with serial
* Number of joints involved . g?erlisr:?se; nzoédénn% Irlrlln%:m:i?ﬁp{v eeks.f treat as rheumatologic
Inflammatory _|* Functional assessment . )~ mgikgiday ’ examinations
arthritis? >l X-ray, joint ultrasound, or Moderate severe if no improvement |+ ESR, CRP
oint iVIRI ’ * If no improvement by week 4 strongly recommend ;ve 21—6
J rheumatology consultation weerl¥s after
treatment!
* Hold or permanently discontinue®9 immunotherapy
« Prednisone/methylprednisolone 1 mg/kg/dayf
» If no improvement by week 2, rheumatology
consultation for consideration of additional
disease modifying anti-rheumatic drugs
cC — >
Severe depending on clinical phenotype of inflammatory
arthritis. Options include: infliximab,h
methotrexate, tocilizumab, sulfasalazine,
azathioprine, leflunomide, IVIG'
a Clinical symptoms: joint pain, joint swelling; inflammatory symptoms: stiffness 9 Consider discontinuing immunotherapy if arthritis worsens, with repeated dosing,
after inactivity, improvement with heat. to the point where daily activities are limited or patient’s quality of life is severely
b Mild in severity or only 1 joint involved. impaired.
CLimits ADLs, presence of joint erosions. _hAn FDA-approved biosimilar is an appropriate substitute for infliximab.
dSee Principles of Immunosuppression (IMMUNO-A). I Consider co-existence of other irAEs in which choice of immunosuppression may
€ See Principles of Immunotherapy Rechallenge (IMMUNO-C). _be relevant.
f Treat until symptoms improve to Grade <1 then taper over 4-6 weeks. I Consider ESR, CRP to monitor response if elevated at the onset of therapy.
Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
ICI_MS-1
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MUSCULOSKELETAL ASSESSMENT/GRADING MANAGEMENT¢

ADVERSE EVENT(S)

* Consider holding immunotherapy

* Consider polymyalgia rheumatical/giant cell arteritis
Mild pain —— | (see ICI_MS-3)

* Monitor serial aldolase/creatine kinase

. Comprehensive metabolic panel * Pain treatment as indicated (eg, NSA'DS)

iack
glllyalglas * Check creatine kinase/
MyositisI E—— ﬂﬂgl?:itargg ;:gr:ggtl&;evels * Hold immunotherapy if levels elevated®
(muscle e Consider concomitant * Muscle MRI and EMG f
weakness) * Prednisone 1-2 mg/kg/day

myasthenia gravis or myocarditis . . . .
* Consider muscle biopsy, especially in severe or

refractory cases

Moderate™ . p . . .
or * Monitor serial aldolase/creatine kinase until
Severe" symptoms resolve or steroids discontinued
or ¢ Pain treatment as indicated

* Rheumatology consultation or neurology consultation
for myositis

* Consider IVIG (2 g/kg administered in divided doses
per package insert)

* Plasmapheresis, infliximab," or mycophenolate may
be considered if refractory to steroids

Life-threatening®

dSee Principles of Immunosuppression (IMMUNO-A).

€ See Principles of Immunotherapy Rechallenge (IMMUNO-C).

f Treat until symptoms improve to Grade <1 then taper over 4—6 weeks.

h An FDA-approved biosimilar is an appropriate substitute for infliximab.

kMyalgia is a disorder characterized by marked discomfort sensation originating from a muscle or group of muscles.

I Myositis is a disorder characterized by inflammation and/or weakness involving the skeletal muscles.

M Moderate pain associated with weakness or elevated CK or aldolase; limiting self-care ADLs.

"For myalgias, moderate pain associated with weakness; pain limiting iADLs. In myositis, pain associated with severe weakness; limiting self-care ADLs.
%0Only applies to myositis; urgent intervention indicated.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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Network®

MUSCULOSKELETAL ASSESSMENT/GRADING MANAGEMENT¢
ADVERSE EVENT(S)

* Continue immunotherapy
Mild" »|* Prednisone start dose 5-20 mg/day
for 6 weeks, taper over 4—6 weeks

Polymyalgia
rheumatica“

* Hold immunotherapy
«ESR * Prednisone 10-20 mg/day taper over
Moderate/Severe® —| 8-12 weeks,
*CRP .
» If no resolution, rheumatology

Po:j;;myalgia rheumatica (PMR) }_» * ﬁﬁ:‘asslgﬁ;fjeTE&r:L;ﬁery consultation
and/or

. . p visual symptoms/headacheP
Glant cell arteritis (GCA) * Consider ultrasound of

shoulders and/or hips if  Hold immunotherapy
suspected PMR * Prednisone 1 mg/kg/day taper over
8-12 weeks!
* If visual symptoms consider
Giant cell arteritis »| pulsed steroids 500-1000 mg

methyprednisolone

* Ophthalmology consultation

* Rheumatology consultation even in
mild cases

dSee Principles of Immunosuppression (IMMUNO-A).

P GCA symptoms: visual symptoms, headache, scalp tenderness, jaw claudication.

dCalabrese C, Kirchner E, Kontzias K, et al. Rheumatic immune-related adverse events of checkpoint therapy for cancer: case series of a new nosological entity.
RMD Open 2017;3:e000412; Calabrese C, Cappelli LC, Kostine M, et al. Polymyalgia rheumatica-like syndrome from checkpoint inhibitor therapy: case series and
systematic review of the literature. RMD Open 2019;5:e000906.

" Mild symptoms of pain and/or stiffness, not limiting ADLs.

S Pain and/or stiffness that limits instrumental or self-care activities of daily living.

t Patients with giant cell arteritis require a slower taper. Goldstein BL, Gedmintas L, Todd DJ. Drug-associated polymyalgia rheumatica/giant cell arteritis occurring
in two patients after treatment with ipilimumab, an antagonist of CTLA-4. Arthritis Rheumatol 2014;66:768-769; Micaily I, Chernoff M. An Unknown Reaction to
Pembrolizumab: Giant Cell Arteritis. Ann Oncol. 2017;28:2621-2622, Calabrese LH, Calabrese C, Cappelli LC. Rheumatic immune-related adverse events from cancer
immunotherapy. Nat Rev Rheumatol 2018;14:569-579.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF IMMUNOSUPPRESSION FOR PATIENTS RECEIVING IMMUNE CHECKPOINT INHIBITOR IMMUNOTHERAPY

General Principles

* Close consultation with disease-specific subspecialties is encouraged.
» Referral to a tertiary care center may be required for management of complex cases or multi-system immune-related adverse events (irAEs).

* Selected irAEs including hypothyroidism and other endocrine irAEs may be treated with hormonal supplementation, without the need for
corticosteroid therapy. See Endocrine Toxicities section.

* Vaccines that are inactivated or killed preparations are permissible during a course of immunotherapy. Due to the lack of clarity regarding
live vaccine use, it is not recommended during ICI therapy.

Principles of Steroid Use in the Management of irAEs
* Corticosteroids are the mainstay of treatment of most irAEs related to immunotherapy.
* Early intervention with corticosteroids is a key goal in general management of immune-related toxicity.
* Use of corticosteroids to treat irAEs has NOT been shown to reduce anti-tumor efficacy.
» In the absence of specific indications such as prior infusion reaction or concurrent chemotherapy, routine premedication with
corticosteroids is not recommended given the potential mitigation of immunotherapeutic effectiveness in the prophylactic setting.
* Steroid Dosing
» See individual toxicity pages for specific recommendations on steroid dose by grade. Where immunotherapy rechallenge is indicated, see
the Principles of Immunotherapy Rechallenge (IMMUNO-C) for guidance by organ site.
» For neurologic, cardiac, or grade 3 or 4 irAEs, higher dose steroids (eg, methylprednisolone or prednisone 1-2 mg/kg/day) should be given.
» Higher potency (eg, Class 2 or 3) topical corticosteroids are preferred for short-term use for immune-related dermatitis, compared to longer
term use of lower potency steroids.
* Steroid Taper
» Longer steroid tapers (>4 weeks, sometimes 6—8 weeks or longer) may be required to prevent recurrent irAE events, particularly
pneumonitis and hepatitis.
* Prophylaxis
» Prophylaxis against pneumocystis jiroveci pneumonia (PJP) can be considered in patients receiving a prednisone equivalent of 20 mg or
more daily for 4 or more weeks. See NCCN Guidelines for Prevention and Treatment of Cancer-Related Infections.
» Prophylaxis against fungal infections (eg, fluconazole) can be considered in patients receiving a prednisone equivalent of 20 mg or more
daily for 6-8 or more weeks.
» Prophylaxis against herpes zoster reactivation can be considered. See NCCN Guidelines for Prevention and Treatment of Cancer-Related
Infections.
» Proton pump inhibitor (PPI) therapy or H2 blockers can be considered for patients at higher risk of gastritis (eg, NSAID use,
anticoagulation) for the duration of corticosteroid therapy.
» If patients need to be on long-term steroids, they are at risk for developing osteoporosis. Vitamin D and calcium supplementation should be
provided to prevent osteoporosis. Referral to physical therapy and weight-bearing exercises are recommended.

Continued

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF IMMUNOSUPPRESSION FOR PATIENTS RECEIVING IMMUNE CHECKPOINT INHIBITOR IMMUNOTHERAPY
Principles of Anti-TNFa Agents and Other Immunosuppressants

* Anti-TNFa agents (eg, infliximab or FDA-approved biosimilar) are particularly effective in management of immune-related colitis and
inflammatory arthritis.

Viral Reactivation

* There is a risk for hepatitis B virus reactivation with infliximab. Test for viral hepatitis B and hepatitis C prior to TNF inhibition and monitor
HBV/HCV carriers during and for several months after therapy.

* There is a risk for tuberculosis (TB) activation. Test for latent/active TB prior to TNF inhibition. TB testing should not delay initiation of anti-
TNFa agents for the management of irAEs.
» Results of TB testing need not be finalized prior to dosing anti-TNFa agents in the acute setting.
» Interferon-gamma release assays for TB testing are preferred.

Indications for anti-TNFa Therapy

* For patients with severe irAEs not responsive to steroids within 48-72 hours, early (~72 h) initiation of anti-TNFa therapy (eg, infliximab 5
mg/kg) may be warranted in consultation with the relevant medical specialist.
» Close monitoring and follow-up of patients on steroids and infliximab is required to assess for response.

» Additional doses of anti-TNFa therapy may be required, and should be administered 2 and 6 weeks after initial dose of infliximab or FDA-
approved biosimilar.

* Anti-TNFa agents should be avoided in patients with immune-related hepatitis.
» Alpha-4 beta-7 integrin inhibitors (eg, vedolizumab) may be considered in these cases for management of immune-related colitis and
concomitant hepatitis (where infliximab is contraindicated).
» Other immunosuppressive agents may be of use in certain irAEs; see individual toxicity pages.

Continued

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF IMMUNOSUPPRESSION FOR PATIENTS RECEIVING IMMUNE CHECKPOINT INHIBITOR IMMUNOTHERAPY
Principles of Imnmune Checkpoint Blockade in Patients with Pre-Existing Autoimmune Conditions or Organ Transplant Recipients

* Patients with a history of HIV or viral hepatitis may be candidates for immunotherapy.

* Patients with pre-existing autoimmune conditions or organ transplant recipients may be candidates for immune checkpoint blockade.

* Patients with autoimmune neurologic conditions or life-threatening autoimmune disorders, particularly if not controlled with
immunosuppressive medications or requiring high doses of immunosuppression, are unlikely to be suitable candidates for cancer
immunotherapy.

* Patients with prior allogeneic stem cell transplant may be candidates for immunotherapy.

Considerations for Patients with Pre-existing Autoimmune Conditions

* Anti-CTLA-4-based therapy has a higher incidence of exacerbating baseline autoimmune conditions relative to anti-PD-1/PD-L1-based
approaches.

* Optimization of immunosuppression for pre-existing autoimmune conditions, including close follow-up with pertinent subspecialists, is
recommended.
» Goal of immunosuppressive regimen allowing for dose of prednisone <10 mg daily or equivalent prior to initiating cancer immunotherapy.

Considerations for Organ Transplant Recipients
* Graft failure while on cancer immunotherapy has been reported. Transplant organ loss may be an outcome of treatment with cancer
immunotherapy and should be discussed with patient and organ transplant team.
» Patients with solid organ transplantation who have a viable option for alternative therapy if there is graft rejection (eg, kidney) may
be candidates for immunotherapy, particularly if there is no prior evidence of graft rejection and if the patient is on maintenance
immunosuppression.

Consideration for Patients with Prior Allogeneic Stem Cell Transplant
* There is an increased risk of transplant-related complications, including potentially fatal graft-versus-host disease (GVHD).
* Careful discussion with patient and stem cell transplant physicians should precede initiation of immunotherapy.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF IMMUNOTHERAPY PATIENT EDUCATION

HEALTH CARE PROVIDER (HCP) INFORMATION

Prior to Starting Immune Checkpoint Inhibitor (ICl) Therapy:
* Assess patient’s understanding of disease and recommendations for treatment.
* Educate patients about mechanism of action and rationale for use of immune checkpoint inhibitors.
* Document any underlying medical conditions affecting any organ system (eg, pulmonary, cardiac, neurologic, musculoskeletal).
* It is important to take a history of any autoimmune diseases.
* Record all medications, including over-the-counter medications and herbal supplements.
* Patients of reproductive age should be advised to use effective birth control during and for at least 5 months after the final dose of
immunotherapy.
» The effect of immunotherapy on human reproductive function is unknown. Consider fertility preservation and reproductive endocrinology
referral for all patients starting therapy who have not yet completed family planning.
* Breastfeeding is contraindicated during and for at least 5 months after the final dose of immunotherapy.
* Provide patients with and instruct them to carry a wallet card that outlines the type of immunotherapy they are receiving, potential irAEs, and
contact numbers for their oncology health care team.
* Assess patient’s ability to monitor and report potential irAEs. Engagement of caregiver may be necessary.
* Assess patient for potential for home care support service needs during therapy.
* Educate patient about the potential toxicity profile of ICI therapy, including presenting symptoms and timing.
* Inform patient of exisiting educational resources:
» Understanding Immunotherapy Side Effects: https://www.nccn.org/images/pdf/immunotherapy_Infographic.pdf
» Oncology Nursing Society: Inmunotherapy Wallet Cards
» Society for Immunotherapy of Cancer: Understanding Cancer Inmunotherapy, 5th Edition
» AIM with Immunotherapy: https://aimwithimmunotherapy.org/

Instruct Patients to Notify the Oncology Health Care Team if:

* Any new signs or symptoms develop, including severe fatigue, headache, rash, cough, shortness of breath, chest pain, abdominal bloating,
change in bowel pattern, weight loss, vision changes or eye pain, severe muscle weakness, severe muscle or joint pains, and/or mood
changes.

» irAEs can occur after completion of therapy. Patients should monitor symptoms for at least 2 years following the conclusion of
immunotherapy.

* Patient is evaluated by other HCPs or admitted to the hospital.

* Any new medications are prescribed, or prior to receiving any immunizations or vaccinations.

» Vaccines that are inactivated or killed preparations are permissible during a course of immunotherapy. Due to the lack of clarity regarding
live vaccine use, it is not recommended during ICI therapy.

See Principles of Routine Monitoring for Immune Checkpoint Inhibitors (IMMUNO-1).

Continued

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF IMMUNOTHERAPY PATIENT EDUCATION

HEALTH CARE PROVIDER (HCP) INFORMATION (continued)

Toxicity Management:
* Review patient medications for potential drug interactions (eg, QT prolongation) when administering agents to manage ICl-related toxicity.
* Mild to moderate adverse events (AEs):
» Provide symptomatic management.
» Delay in immunotherapy may be recommended if unclear if irAE is developing or until AEs resolve to grade 1 or pre-treatment baseline.
» Corticosteroids may be required if AE does not improve. If hormone replacement is required, it is usually for lifetime and may continue
beyond the completion of therapy with immune checkpoint inhibitors.
* Severe AEs:
» Discontinue immunotherapy.
» Initiate corticosteroid therapy immediately. IV methylprednisolone should be considered until there is evidence of improvement in toxicity.
» Additional immunosuppressant therapy may be required for steroid-refractory AEs.
» Inpatient care and additional supportive care may be required.
* Supportive care during immunosuppressant therapy may include the following:
» Monitoring of blood glucose levels
» PPIs or H2 blockers to prevent gastritis
» Antimicrobial and antifungal prophylaxis to prevent opportunistic infections
» Vitamin D and calcium supplementation to prevent osteoporosis

See Principles of Routine Monitoring for Immune Checkpoint Inhibitors (IMMUNO-1).

Continued
Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF IMMUNOTHERAPY PATIENT EDUCATION

PATIENT EDUCATION CONCEPTS

» Educational efforts must consider the patient’s primary language and literacy level.
* Education should be provided at the start of therapy and at regular intervals as the trajectory of irAEs is variable. Reinforcement of
educational concepts is essential.

Immunotherapy Background:

* One of the functions of the immune system is to distinguish healthy cells from abnormal cells. Tumor cells have proteins on their surface
that bind to immune cells, blocking the ability of the immune cell to recognize them as foreign.

* Immune checkpoint inhibitors are a class of medications that prevent tumors from “hiding” or “evading” the body’s natural immune system.
Checkpoint inhibitors block the proteins referred to above, “releasing the brakes” on the immune system’s white blood cells.

* Inmune checkpoint inhibitor (ICl) therapy may be given in combination with other checkpoint inhibitors, chemotherapy, or targeted therapy.

Side Effects (AEs):

* AEs from immunotherapy differ from those of other types of cancer treatment and can affect one or several different organ systems.

* Amplifying the immune system can cause T cells to attack healthy cells in the body, causing inflammatory conditions that mimic a range of
autoimmune conditions, some of which can be serious. These are known as irAEs.

* irAEs can occur at any time during treatment or after treatment is completed. irAE rebound during steroid taper can also occur, which may
impact steroid taper.

* The severity of AEs can range from asymptomatic to severe or life-threatening. They may be cumulative over the course of therapy.

* Combination therapy may increase the severity of AEs. This can occur when immunotherapy is combined with chemotherapy, targeted
agents, radiation therapy, or other types of immunotherapy.

Monitoring and Treatment Response:

* Therapy with immune checkpoint inhibitor requires close communications between patient/family and the treating center. Symptoms that
patients may think are unrelated (for instance, diarrhea or nausea) are often signs of immune checkpoint inhibitor toxicity.

* Educate patients to notify all HCPs (especially primary care providers) that they are receiving/have received immunotherapy.

* Regular monitoring will be conducted to detect any potential irAEs and to assess treatment response.

* Laboratory tests should be obtained prior to each treatment and at regular intervals after completion of immune checkpoint blockade to
assess for organ function (eg, complete metabolic panel; kidney, liver, thyroid, pancreas).

* Physical exams will include monitoring of organ function (eg, cardiac, pulmonary, neurologic, skin).

* Asses for significant shifts in weight, as they may be indicative of fluid balance disorders.

* Treatment response time differs from standard cancer therapy; it may take longer to see a response than with other types of cancer therapy.

* Most irAEs can be managed effectively if detected and treated early.

See Principles of Routine Monitoring for Immune Checkpoint Inhibitors (IMMUNO-1).

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF IMMUNOTHERAPY RECHALLENGE

General Principles

* Exercise caution when considering resumption of immunotherapy after significant irAEs. Close follow-up should be performed when
resuming immunotherapy to monitor for recurrent symptoms.

» If re-challenged and toxicity returns, permanently discontinue class of immunotherapy.

» Assess patient’s tumor status prior to rechallenge. If an objective response (complete or partial) to ICI therapy was achieved, resumption
of immunotherapy may not be advisable due to risk of toxicity recurrence. Discuss the risks/benefits of restarting immunotherapy with the
patient.

* Permanent discontinuation of a given class of immunotherapy is typically warranted in the setting of severe irAEs induced by that class of
immunotherapy and may be warranted in the setting of moderate irAEs. For example, if a patient experiences grade 3 or 4 toxicity from an
ipilimumab-containing regimen, consideration may be given to later therapy with a PD-1 or PD-L1 monotherapy after resolution of the earlier
toxicity.

* With some exceptions, resumption of immunotherapy following grade 2 irAEs can be considered upon resolution to < grade 1.

* Consult with organ-specific specialists prior to resumption of immunotherapy as appropriate following an immunotherapy hold due to irAEs.

Organ-Specific Considerations for Inmunotherapy Rechallenge After a Hold

Skin * Maculopapular rash and/or pruritus: Consider resuming after symptoms have resolved to < grade 1 (ie, once skin condition is mild/
localized with only topical intervention indicated).

* Permanent discontinuation of immunotherapy in the setting of severe or life-threatening bullous disease (grade 3—4), including all
cases of SJS and TEN.

Gl * PD-1/PD-L1 agents: After grade 2-3 colitis, consider resumption of immunotherapy after symptoms have resolved to
< grade 1. In rare circumstances in which the patient cannot completely taper off steroids and symptoms are unresolved,
immunotherapy may be resumed while patient is still on <10 mg prednisone equivalent daily. Consider concurrent vedolizumab
upon resumption of PD-1/PD-L1.

» CTLA-4 agents: Discontinue if irAE is serious or life-threatening. Do not make up doses missed due to irAE and/or required steroid
treatment.

Liver » Transaminitis without elevated bilirubin: Following a grade 2 irAE, consider resumption of immunotherapy after ALT/AST return to
baseline and steroids, if used, have been tapered to <10 mg prednisone equivalent daily.

* For grade 3 hepatitis, if on CTLA-4 combined with PD-1/PD-L1, restart with just PD-1/PD-L1 inhibitor.

* Permanent discontinuation is warranted in the setting of severe or life-threatening (grade 4) hepatitis.

Pancreas * Symptomatic grade 2 pancreatitis: Consider resumption of immunotherapy if no clinical/radiologic evidence of pancreatitis +
improvement in amylase/lipase. Consider consultation with relevant pancreatic specialist regarding resumption.
» Permanent discontinuation is warranted for severe (grade 3—4) pancreatitis.

. . Continued
Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF IMMUNOTHERAPY RECHALLENGE

Organ-Specific Considerations for Imnmunotherapy Rechallenge After a Hold

Endocrine

* Thyroid: No discontinuation required for hypothyroidism. For symptomatic hyperthyroidism resembling Graves-like disease,
consider holding immunotherapy and resuming after workup is complete and there is evidence for improvement in symptoms and
TFTs.

* Primary adrenal insufficiency: After appropriate replacement endocrine therapy is instituted, immunotherapy may continue.

» Hypophysitis manifested by deficiency of TSH and/or gonad-stimulating hormones, but without symptomatic pituitary swelling:
Immunotherapy may continue while replacement endocrine therapy is regulated.

» Hypophysitis accompanied by symptoms of pituitary swelling (eg, headache, vision disturbance, and/or neurologic dysfunction):
Hold immunotherapy until resolution of symptoms after steroid therapy; consider resumption of immunotherapy after symptoms
related to mass effect are resolved.

» T1DM with DKA: Consider resuming once DKA has been corrected and glucose level has stabilized.

Lung

* Progressive grade 1 pneumonitis requiring a hold: Consider resuming upon radiographic evidence of improvement.
* Grade 2: Resume once pneumonitis has resolved to < grade 1 and patient is off steroids.
» Permanent discontinuation is warranted in the setting of severe (grade 3—4) pneumonitis.

Kidney

» Grade 1-2 renal irAE: Hold immunotherapy per guidelines; upon resolution to < grade 1, consider resuming concomitant with
steroid if creatinine is stable.
* Permanent discontinuation is warranted in the setting of severe (grade 3—4) proteinuria.

Eye

* Grade 2 irAE: Hold immunotherapy per guideline; consider resumption of immunotherapy in consultation with ophthalmology upon
resolution to < grade 1.
* Permanent discontinuation of immunotherapy is warranted in the setting of severe (grade 3—4) uveitis or episcleritis.

Nervous System

» Myasthenia gravis: Consider resuming immunotherapy after moderate (grade 2) AE based on steroid responsiveness.
Permanently discontinue immunotherapy after grade 3—4 AE.

* GBS: Permanently discontinue immunotherapy for any grade GBS.

* Peripheral neuropathy: Following hold for grade 1-2 AE, consider resuming if symptoms resolve to < grade 1 or if patient has well-
controlled isolated painful sensory neuropathy.

* Aseptic meningitis: Consider resuming following mild to moderate AE if symptoms resolve to grade 0.

* Encephalitis: Permanent discontinuation is warranted in the setting of moderate to severe encephalitis (grade 2—4).

* Transverse myelitis: Discontinuation of immunotherapy following any-grade transverse myelitis.

Cardiovascular

* Grade 1 myocarditis: Consider resuming upon resolution of symptoms.
» Permanent discontinuation is warranted in the setting of grade 2—4 myocarditis.

Musculoskeletal

« Inflammatory arthritis (moderate to severe irAE requiring hold): Resume upon stabilization or adequate management of symptoms.
Permanent discontinuation may be warranted for severe inflammatory arthritis that significantly impairs ADLs and quality of life.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF PATIENT MONITORING FOR CAR T-CELL-RELATED TOXICITIES

Before and During CAR T-Cell Infusion

* Perform central venous access, preferably with double or triple
lumen catheter, for IV fluid and other infusions in case of toxicities.

* Perform cardiac monitoring at least at the onset of grade 2 cytokine
release syndrome (CRS) until resolution to < grade 1, clinically
significant arrhythmia, and additionally as clinically indicated.

* Tumor lysis precautions are recommended for patients with
large tumor burden and aggressive histologies, as per standard
institutional guidelines.

« Start seizure prophylaxis on the day of infusion for CAR T-cell
therapies known to cause CAR T-cell-related neurotoxicity
(eg, levetiracetam 500-750 mg orally every 12 h for 30 days).

* Consider baseline brain MRI.

Post-CAR T-Cell Infusion

* Hospitalization or extremely close outpatient monitoring at centers
with transplant or prior outpatient CAR T-cell transplant experience.
Close monitoring in the hospital is preferable with current products
used for adults; however, extremely close outpatient monitoring
may be possible at centers with outpatient transplant experience.

* Hospitalization for patients with CRS or neurotoxicity is warranted.

* Monitor CBC, complete metabolic panel (including magnesium and
phosphorus), and coagulation profile.

* Baseline CRP and ferritin; recheck at least 3 times per week for 2
weeks post-infusion. Consider daily checks during CRS. CRP can
normalize prior to the onset of neurotoxicity.

* Assessment for CRS should be done at least twice daily, or when
the patient’s status changes, during the peak window of CRS risk.

* Neurotoxicity assessment should be done at least twice daily or
when the patient’s status changes, during the peak window of
neurotoxicity risk. If neurologic concern develops, assess at a
minimum of every 8 hours to include cognitive assessment and
motor weakness.

Overview of CAR T-Cell Therapy-Related Toxicities (CART-2)

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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OVERVIEW OF CAR T-CELL THERAPY-RELATED TOXICITIES

Axicabtagene ciloleucel? and tisagenlecleucel®

CRS
(CART-3)

* Typical time to onset: 2-3 days

 Typical duration: 7-8 days

* Manifestation may include fever, hypotension, tachycardia, hypoxia, and chills. CRS may be associated
with cardiac, hepatic, and/or renal dysfunction.

« Serious events may include atrial fibrillation and ventricular tachycardia, cardiac arrest, cardiac
failure, renal insufficiency, capillary leak syndrome, hypotension, hypoxia, and hemophagocytic
lymphohistiocytosis/macrophage activation syndrome (HLH/MAS).

Neurologic Toxicity

* Typical time to onset: 4-10 days
* Typical duration: 14-17 days
* The most common neurologic toxicities include encephalopathy, headache, tremor, dizziness, aphasia,

Lymphohistiocytosis/Macrophage-
Activation Syndrome (HLH/MAS)
During CRS

(CART-3)

(CART-4) delirium, insomnia, anxiety, and autonomic neuropathy. Agitation, hyperactivity, or signs of psychosis
can also occur.
* Serious events including seizures, as well as fatal and serious cases of cerebral edema, have occurred.
* Criteria for considering HLH/MAS:
Hemophagocytic » Rapidly rising and high ferritin (>5,000 ng/mL) with cytopenias in the context of CRS, especially if

accompanied by any of the following:
0 Grade 2 3 increase in serum bilirubin, AST, ALT
¢ Grade 2 3 oliguria or increase in serum creatinine
¢ Grade 2 3 pulmonary edema
» Presence of hemophagocytosis in bone marrow or organs based on histopathologic assessment of
cell morphology and/or CD68 IHC.

Miscellaneous

* Patients may exhibit cytopenias for weeks to months following lymphodepleting chemotherapy and
CAR T-cell therapy infusion.

* Long-term B-cell aplasia and hypogammaglobulinemia can occur in patients with a complete remission
after CAR T-cell therapy infusion.

a8 Axicabtagene ciloleucel: Median time to CRS onset of 2 days (range: 1-12 days), median duration of 7 days (range: 2-58 days). Median time to neurotoxicity onset of
4 days (range: 1-43 days), median duration of 17 days.

bTisagenlecleucel: Median time to CRS onset of 3 days (range: 1-51 days), median duration of 8 days (range: 1-36 days). Median time to neurotoxicity onset of 6 days
(range: 1-359 days); median duration of 14 days.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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CYTOKINE RELEASE SYNDROME (CRS)¢d

» Prompt and urgent intervention to prevent progression of CRS is required; however, other causes of systemic inflammatory response should be ruled out, including
infection and malignancy progression. Empiric treatment for infection is warranted in the neutropenic patient. Organ toxicities associated with CRS may be graded
according to CTCAE v5.0 but they do not influence CRS grading.®

* Fever is defined as temperature >38°C not attributable to any other cause. In patients who have CRS then receive antipyretics or anticytokine therapy such as
tocilizumab or steroids, fever is no longer required to grade subsequent CRS severity. In this case, CRS grading is driven by hypotension and/or hypoxia.

Fever with hypotension not requiring
vasopressors and/or hypoxiaf
requiring low-flow nasal cannulad or
blow-by

(not to exceed 800 mg/dose)."

Repeat in 8 hours if no improvement;
no more than 3 doses in 24 hours, with
a maximum of 4 doses total

after 1-2 doses of
anti-IL-6 therapy:
Dexamethasone 10
mg IV every 6 hours
(or equivalent)

CRS Grade Anti-IL-6 Therapy Corticosteroidsh’! Additional Supportive Care

For prolonged CRS (>3 days) in » Empiric broad-spectrum antibiotics, consider granulocyte
Grade 1 patients with significant symptoms and/ N/A colony-stimulating factor (G-CSF) if neutropenicI
Fever (=38°C) or comorbidities, consider tocilizumab * Maintenance |V fluids for hydration

as per Grade 2 » Symptomatic management of organ toxicities

. * |V fluid bolus as needed
For persistent . . . .

Grade 2 Tocilizumab 8 mg/kg IV over 1 hour refractory hypotension For persistent refractory hypotension after two fluid boluses

and anti-IL-6 therapy: Start vasopressors, consider transfer
to intensive care unit (ICU), consider echocardiogram, and
initiate other methods of hemodynamic monitoring

» Manage per Grade 3 if no improvement within 24 hours
after starting anti-IL-6 therapy

» Symptomatic management of organ toxicities

Grade 3

Fever with hypotension requiring

a vasopressor with or without
vasopressin and/or hypoxia requiring
high-flow cannula,® face mask,
nonrebreather mask, or Venturi mask.

Anti-IL-6 therapy as per Grade 2h
if maximum dose not reached within
24-hour period

Dexamethasone 10
mg IV every 6 hours
(or equivalent)J If
refractory, manage as
grade 4

* Transfer to ICU, obtain echocardiogram, and perform
hemodynamic monitoring

» Supplemental oxygen

* IV fluid bolus and vasopressors as needed

» Symptomatic management of organ toxicities

Grade 4

Fever with hypotension requiring
multiple vasopressors (excluding
vasopressin) and/or hypoxia requiring
positive pressure (eg, CPAP, BiPAP,

intubation and mechanical ventilation).

Anti-IL-6 therapy as per Grade 2h
if maximum dose not reached within
24-hour period

Dexamethasone 10
mg IV every 6 hours
(or equivalent).! If
refractory, consider
methylprednisolone
1000 mg/day VK

* ICU care and hemodynamic monitoring

* Mechanical ventilation as needed

* IV fluid bolus and vasopressors as needed

» Symptomatic management of organ toxicities

See Footnotes on next page

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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FOOTNOTES

¢For HLH/MAS during CRS, treat as per CRS with addition of steroids. If symptoms do not improve within 48 hours, consider etoposide and intrathecal cytarabine for
neurotoxicity.

dWwith permission from Elsevier: Lee DW, Santomasso BD, Locke FL, et al. ASTCT Consensus Grading for Cytokine Release Syndrome and Neurologic Toxicity
Associated with Immune Effector Cells. Biol Blood Marrow Transplant. 2019;25:625-38. DOI: https://doi.org/10.1016/j.bbmt.2018.12.758. This article is published under
the terms of the Creative Commons Attribution-NonCommercial-No Derviatives License (CC BY NC ND).

€ QOrgan toxicities should receive a thorough workup and appropriate management.

f CRS grade is determined by the more severe event: hypotension or hypoxia not attributable to any other cause. For example, a patient with a temperature of 39.5°C,
hypotension requiring 1 vasopressor, and hypoxia requiring low-flow nasal cannula is classified as grade 3 CRS.

9Low-flow nasal cannula is defined as oxygen delivered at <6 L/min. Low flow also includes blow-by oxygen delivery, sometimes used in pediatrics. High-flow nasal
cannula is defined as oxygen delivered at >6 L/min.

hAﬂereachdose,assessneedforsubsequentdoﬂng.

' Antifungal prophylaxis should be strongly considered in patients receiving steroids for the treatment of CRS and/or neurotoxicity.

)} Alternative steroids at an equivalent dose may be considered.

k For example, methylprednisolone IV 1000 mg/day for 3 days, followed by rapid taper at 250 mg every 12 h for 2 days, 125 mg every 12 h for 2 days, and 60 mg every
12 h for 2 days.

I GM-CSF is not recommended in the setting of CAR T-cell therapy.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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Immune Effector Cell-Associated Encephalopathy (ICE) Assessment Tool® ICE Scoring

* Orientation: orientation to year, month, city, hospital: 4 points *7-9, grade 1

* Naming: ability to name 3 objects (eg, point to clock, pen, button): 3 points * 3-6, grade 2

* Following commands: ability to follow simple commands (eg, “Show me 2 fingers” or “Close your eyes |+ 0-2, grade 3

and stick out your tongue”): 1 point
* Writing: ability to write a standard sentence (eg, “Our national bird is the bald eagle”): 1 point
* Attention: ability to count backwards from 100 by 10: 1 point

* 0 due to patient unarousable
and unable to perform ICE
assessment, grade 4

ASBMT Immune Effector Cell-Associated Neurotoxicity Syndrome (ICANS) Consensus Grading for Adults®

ICANS grade is determined by the most severe event (ICE score, level of consciousness, seizure, motor findings, raised ICP/cerebral edema)
not attributable to any other cause; for example, a patient with an ICE score of 3 who has a generalized seizure is classified as grade 3 ICANS.

. . Awakens only to tactile stimulus
consciousness® spontaneously [ voice y

Neurotoxity Domain™ | Grade 1 Grade 2 Grade 3 Grade 4
0 (patient is unarousable and unable to
n - - -
ICE score 7-9 3-6 0-2 perform ICE)
Depressed level of Awakens Awakens to Patient is unarousable or requires vigorous or

repetitive tactile stimuli to arouse.
Stupor or coma

Any clinical seizure focal or generalized that
Seizure N/A N/A resolves rapidly or nonconvulsive seizures
on EEG that resolve with intervention

Life-threatening prolonged seizure (>5 min); or
repetitive clinical or electrical seizures without
return to baseline in between

Motor findings N/A N/A N/A

Deep focal motor weakness such as
hemiparesis or paraparesis

Elevated ICP/cerebral

. N
edema N/A N/A Focal/local edema on neuroimaging

Diffuse cerebral edema on neuroimaging;
Decerebrate or decorticate posturing; or
Cranial nerve VI palsy; or Papilledema; or
Cushing’s triad

dWith permission from Elsevier: Lee DW, Santomasso BD, Locke FL, et al.
ASTCT Consensus Grading for Cytokine Release Syndrome and Neurologic

Toxicity Associated with Immune Effector Cells. Biol Blood Marrow Transplant. N A patient with an ICE score of 0 may be classified as grade 3 ICANS if awake with
2019;25:625-38. DOI: https://doi.org/10.1016/j.bbmt.2018.12.758. This article is global aphasia, but a patient with an ICE score of 0 may be classified as grade 4
published under the terms of the Creative Commons Attribution-NonCommercial- ICANS if unarousable