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What is immunotherapy?

CAR-T cell therapy
PARP inhibitors
immune checkpoint inhibitors
monoclonal antibodies
small molecule inhibitors
vaccines
HDAC inhibitors
VEGF inhibitors
HER-2 inhibitors

What is the function of Immune Checkpoint Inhibitors?

* Target cellular proteins which regulate T-cell function, a mechanism to identify 
“self” from “foreign “

* Cancer cells often use immune checkpoints to suppress and evade normal 
immune system attack of these foreign cells

* Blocks interaction with the normal proteins on cancer cells or the proteins on 
T-cells that respond to them

* This leads to increased immune response.
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IMMUNE CHECKPOINT INHIBITORS

PD-L1
atezolizumab (Tecentriq)
avelumab (Bavencia)
durvalumab (Imfinzi)

PD-1
cemiplimab (Libtayo)
nivolumab (Opdivo)
pembrolizumab (Keytruda)

CTLA-4
ipilimumab (Yervoy)

Immune-mediated adverse reactions: 

• AEs of any grade with PD-1 or PD-L1 single-agent inhibitors have been 
reported in 11% to 49% of patients.

• AEs of any grade with CTLA-4 single-agent inhibitor have been reported 
in 61% to 64% of patients.

• AEs of any grade with dual-agent inhibitors, such as combining nivolumab
and ipilimumab for melanoma, have been reported in up to 80% of patients.

• AEs of any grade with combined pembrolizumab + chemotherapy have 
been reported in 22% to 32% of patients, compared to 5% to 14% of patients 
treated with chemotherapy alone.
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MOST COMMON SIDE EFFECTS

PD-L1:
atezolizumab – peripheral edema, fatigue, skin rash, hyponatremia, decreased appetite, 
transaminitis, hyperbilirubinemia, infection

avelumab – peripheral edema, hypertension, fatigue, dizziness, skin rash, nausea, 
diarrhea, hyponatremia, decreased appetite, abdominal pain, transaminitis, arthralgia, 
infusion-related reaction with chills, fever

durvalumab – fatigue, skin rash, muscle pain, peripheral edema, abdominal pain, 
lymphocytopenia, constipation

MOST COMMON SIDE EFFECTS, continued

PD-1:
cemiplimab – fatigue, skin rash, diarrhea, itching, nausea, constipation, decreased 
appetite, muscle pain

nivolumab – fatigue, nausea, diarrhea, xerostomia, pruritus, immune-mediated colitis, 
pneumonitis, hyperglycemia, hypertriglyceridemia, hyponatremia, thyroid dysfunction

pembrolizumab – fatigue, rash, hyperglycemia, hypertriglyceridemia, hyponatremia, 
decreased appetite, anemia, muscle pain, increased serum creatinine, infection, thyroid 
disorder, immune-mediated pneumonitis

CTLA-4:
ipilimumab – immune-mediated adverse effects (Black Box Warning:  toxic epidermal 
necrolysis, endocrine disorder, enterocolitis, hepatitis, neuropathy); fatigue, headache, 
rash/pruritus, nausea/vomiting, diarrhea, abdominal pain
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Immunotherapy Wallet ID card - ONS

“Immune-related side effects common with checkpoint inhibitors vary in 
severity and may require referral and steroids.  Patients have a lifetime risk 
of immune-related side effects.”

patient name
cancer diagnosis 
check boxes for type of immunotherapy 
drug name 
therapy start date
other cancer medications
name and phone number of oncology provider

Most common organ systems for immune-mediated adverse reactions:
* skin
* endocrine
* gastrointestinal
* musculoskeletal
* respiratory

Less common organ systems to be affected:
* neurologic
* ocular
* cardiovascular
* hematologic
* renal
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DERMATOLOGIC adverse reactions:

* red rash
* pruritis – may be severe
* dry/cracked/scaly skin
* bumps and blisters – sometimes with oozing and crusting
* swelling/burning/tenderness
* exacerbation of psoriasis
* Stevens-Johnson syndrome

* vitiligo

ENDOCRINOPATHIES:

Thyroid
* hypothyroidism – fatigue, increased sensitivity to cold, constipation, dry skin 

and hair, thinning hair, weight gain, puffy face, hoarseness, muscle weakness, joint 
and muscle pain, decreased sweating, slow heart rate, depression; TSH will be high

* hyperthyroidism – nervousness and irritability, tremors, increased resting heart 
rate/palpitations, heat intolerance and increased sweating, tremors, weight loss with 
increased appetite, diarrhea, thyroid enlargement; TSH will be low

Pancreas
* diabetes – frequent urination, excessive thirst, unexplained weight loss, extreme 

hunger, sudden vision changes, tingling or numbness in the hands or feet, feeling 
very tired much of the time, very dry skin; serum glucose will be high
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ENDOCRINOPATHIES, continued:

Adrenal Insufficiency
* extreme fatigue, weight loss and decreased appetite, darkening of the skin, 

hypotension, syncope, salt craving, hypoglycemia, nausea, diarrhea, vomiting, 
abdominal pain; ACTH will be low (secondary adrenal insufficiency)

Hypophysitis
* headache
* visual disturbances
* hypercortisolism – weight gain, hypertension, poor short term memory, 

irritability, female excess hair growth, ruddy face, extra fat deposition around 
the neck, round face, fatigue, poor concentration, menstrual irregularity

*hypoadrenalism
*hypothyroidism

ENDOCRINOPATHIES, continued:

Hypophysitis, continued
* hypogonadism – depressed mood, decreased libido, lethargy, sleep disturbance, 

decreased muscle mass and strength, loss of body hair, erectile dysfunction, low 
sperm count

* diabetes insipidus  - polydipsia, polyuria, nocturia, colorless urine, dry skin, 
constipation, muscle weakness, bedwetting

* inability to lactate
* hyperprolactinemia – infertility, gallactorea, infrequent or irregular periods, 

amenorrhea, loss of libido, breast pain, painful intercourse due to vaginal dryness

* lab abnormalities – permanent deficiency in one or more pituitary hormones, 
most commonly TSH, ACTH, FSH, and LH; less commonly, would be deficiencies 
in growth hormone and decreased prolactin levels

* while central hypothyroidism and hypogonadotropic hypogonadism are usually 
transient, central adrenal insufficiency will likely be permanent
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GASTROINTESTINAL adverse reactions:

* colitis – abdominal pain, cramping, diarrhea with or without blood in the 
stool, bloating

* associated symptom – fever, chills, fatigue, dehydration, eye inflammation, 
joint swelling, canker sores, skin inflammation, mouth ulcers, rectal ulcers, 
weakness, malaise

* hepatitis – abdominal pain (especially on the right), dark (tea colored) urine, 
fever, joint pain, loss of appetite, nausea and vomiting, weakness, fatigue, jaundice, 
bleeding or bruising more easily, transaminitis, total bilirubin elevation

PULMONARY adverse reactions:
*pneumonitis – new or worsening cough (usually dry), shortness of breath, 

chest pain, fatigue, loss of appetite, unintentional weight loss
* upper respiratory infection

* hypersensitivity – fever, chills, fatigue, breathlessness, chest tightness, cough

MUSCULOSKELETAL adverse reactions:
* arthralgia, inflammatory arthritis, joint effusion, joint stiffness, myalgia, 

muscle weakness, vasculitis
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INFUSION REACTIONS:
* chills or shaking, itching or rash, flushing, shortness of breath or wheezing, 

dizziness, fever, syncope or near-syncope, back or neck pain, facial swelling

RENAL adverse reactions:
* nephritis – pain in the pelvis, pain or a burning sensation with urination, 

a frequent need to urinate, cloudy urine, blood and pus in urine, pain in the flank
or abdomen, swelling in the body (commonly in the face, legs, feet), vomiting

* serum creatinine will be elevated

NEUROLOGIC adverse reactions:
* encephalitis, meningitis – fever, drowsiness/lethargy/possible coma, headaches, 

personality changes/irritability/emotional outbursts, confusion, weakness in one 
or more areas of the body, seizures, cranial nerve deficits, gait disturbance, poor 
reflexes, peripheral neuropathy

CARDIOVASCULAR adverse reactions:
* generalized malaise and fatigue, dyspnea, edema, decreased ejection fraction, 

ventricular tachycardia

HEMATOLOGIC adverse reactions:
* anemia
* thrombocytopenia
* lymphopenia
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OCULAR adverse reactions:
* uveitis – a form of eye irritation that affects the middle layer of tissue in the 

eye wall; often comes on suddenly and gets worse quickly
* eye redness, eye pain, light sensitivity, blurred vision, floaters, decreased vision

* iritis – inflammation that affects the iris, or colored ring around the pupil; also 
part of the middle layer of the eye, so is a type of uveitis also known as anterior uveitis

* eye redness, discomfort or achiness in affected eye(s), sensitivity to light, 
decreased vision

* episcleritis – inflammation of the episclera, the clear tissue overlaying the sclera; 
often looks like pink eye, but doesn’t cause a discharge; simple or nodular

* tearing, sensitivity to bright light, hot/prickly/gritty sensation in the eye;
doesn’t usually affect vision

OCULAR adverse reactions, continued:
* blepharitis – inflammation of the eyelids, usually the part of the eyelid where

the eyelashes grow; oil glands at the base of the lashes become clogged
* watery eyes, red eyes, gritty/burning/stinging sensation in the eye, eyelids 

appear greasy, itchy eyelids, red and swollen eyelids, flaking of skin around the eyes, 
crusted eyelashes upon awakening, eyelids sticky, more frequent blinking, sensitivity 
to light, eyelashes that grow abnormally (misdirected), loss of eyelashes

EMBRYO-FETAL toxicity:
* can cause fetal harm when administered to a pregnant woman, leading to 

immune-mediated rejection of the developing fetus; females of reproductive 
potential must use effective contraception during treatment and for at least four 
months after the last dose

* potential for serious adverse reactions in breastfed children; should not breastfeed 
during treatment and for at least four months after the last dose

* verify pregnancy status in females of reproductive potential prior to initiating
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BASELINE ASSESSMENT:
* clinical – physical examination; comprehensive patient history of any 

autoimmune-specific disease, endocrinopathy, or infectious disease; neurologic 
examination; bowel habits (typical frequency/consistency)

* clinical exam at each visit with adverse event symptom assessment
* further evaluation based on findings, symptoms

* imaging – CT or PET/CT; brain MRI if indicated
* periodic imaging as indicated

* follow-up testing as indicated based on imaging findings

* general bloodwork – CBC with differential; comprehensive metabolic panel; 
infectious disease screening as indicated

* repeat every 2-3 weeks during immunotherapy, then in 6-12 weeks or as indicated
* HbA1c for elevated glucose

BASELINE ASSESSMENT, continued:
* dermatologic – examination of skin and mucosa if history of immune-related 

skin disorder
* conduct/repeat as needed based on symptoms

* monitor affected body areas and lesion type; photographic documentation; skin 
biopsy if indicated

* pancreatic – baseline testing not required
* no routine monitoring needed if asymptomatic

* amylase, lipase; consider imaging for suspected pancreatitis

* thyroid – thyroid-stimulating hormone (TSH), free thyroxine (T4)
* repeat every 4-6 weeks during immunotherapy, then follow-up every 12 weeks 

as indicated
* total T3 if abnormal thyroid function suspected; TPO antibodies if TSH is high; 

TRAbs if TSH is low
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BASELINE ASSESSMENT, continued:
* adrenal/pituitary – serum cortisol, TSH, free T4

* repeat every 2-3 weeks during immunotherapy, then follow-up every 6-12 weeks
* if abnormalities develop, obtain luteinizing hormone (LH), follicle-stimulating 

hormone (FSH), testosterone, adrenocorticotropic  hormone (ACTH)

*pulmonary – oxygen saturation (resting and with ambulation), PFTs for
high-risk patients

* repeat oxygen saturation tests based on symptoms
* consider chest CT scan to evaluate for pneumonitis, biopsy if needed to exclude 

other causes

* cardiovascular – 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

BASELINE ASSESSMENT, continued:
* musculoskeletal – joint examination/functional assessment as needed for patients 

with pre-existing disease
* no routine monitoring needed if asymptomatic

* consider Rheumatology referral
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Toxicity Grading:

* CTCAE – Common Terminology Criteria for Adverse Events
* version 5 from November 2017
* National Cancer Institute

Grade 1 – mild 
Grade 2 – moderate
Grade 3 – severe/medically significant, but not immediately life-threatening
Grade 4 – life-threatening
Grade 5 – death

GENERAL RECOMMENDATIONS for Management of IMARs in Patients Treated 
with Immune Checkpoint Inhibitor Therapy (ASCO and NCCN Guidelines)

Grade 1 – In general, continue ICIs with close monitoring for grade 1 toxicities, with the 
exception of some neurologic, hematologic, and cardiac toxicities

Grade 2 – Hold ICIs for most grade 2 toxicities and consider resuming when symptoms 
and/or laboratory values revert to < Grade 1.  Corticosteroids (initial dose of 0.5-
1 mg/kg/day of prednisone or equivalent) may be administered.

Grade 3 – Hold ICIs for grade 3 toxicities and initiate high-dose corticosteroids 
(prednisone 1-2 mg/kg/day or methylprednisolone IV 1-2 mg/kg/day.  Taper 
corticosteroids over the course of at least 4-6 weeks.  If symptoms do not improve within 
48-72 hours of high-dose corticosteroids, may consider infliximab for some toxicities.
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GENERAL RECOMMENDATIONS, continued:

Grade 4 – In general, permanently discontinue ICIs for grade 4 toxicities (with the 
exception of endocrinopathies that have been controlled by hormone replacement.

Steroid conversion calculator:  https://clincalc.com/Corticosteroids/
short-acting (8-12 h)       hydrocortisone 400 mg

cortisone 500 mg
intermediate (12-36 h)    prednisone 100 mg

prednisolone 100 mg
triamcinolone 80 mg
methylprednisolone 80 mg

long-acting (36-54 h)      dexamethasone 16 mg
betamethasone 16 mg

Management of Infusion-related Reactions 

Assessment:  physical exam, vital signs, pulse oximetry, EKG for chest pain/tachycardia

Grading:  
* mild 1 – mild transient reaction
* moderate 2 – responds quickly to symptomatic treatment
* severe 3 or 4 – prolonged symptoms not responsive to symptomatic treatment; 

recurrence of symptoms after initial improvement; hospitalization indicated; life 
threatening consequences; urgent intervention

Treatment:
*1-2 – treat per institutional guidelines; consider hold or slow rate of infusion; 

continue immunotherapy; consider pre-medication before future infusions
*3-4 – treat per institutional guidelines; permanently discontinue immunotherapy
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Management of Dermatologic Reactions:  maculopapular rash 

Assessment:  total body skin exam; assess for history of prior inflammatory 
dermatologic disease; consider biopsy of unusual features 

Grading/Treatment: 
* 1 – mild:  continue immunotherapy; topical emollient; oral antihistamine; moderate 

potency topical steroid to affected areas
* 2 – moderate: consider holding immunotherapy; topical emollient; oral antihistamine; 

high potency topical steroid to affected areas and/or prednisone 0.5-1 mg/kg/day
* 3-4 – severe:  hold immunotherapy; high potency topical steroid to affected areas; 

prednisone 0.5-1 mg/kg/day (increase up to 2 mg/kg/day if no improvement); urgent 
Dermatology consultation; consider inpatient care

Management of Dermatologic Reactions:  pruritis

Assessment:  total body skin exam; assess for history of prior inflammatory 
dermatologic disease

Grading/Treatment: 
* 1 – mild:  continue immunotherapy; oral antihistamine; moderate potency 

topical steroid to affected areas
* 2 – moderate: continue immunotherapy with intensified antipruritic therapy; 

oral antihistamine; high potency topical steroid to affected areas
* 3 – severe:  hold immunotherapy; oral antihistamine; prednisone/methylprednisolone 

0.5-1 mg/kg/day; consider GABA agonists (gabapentin, pregabalin); consider aprepitant
or omalizumab for refractory cases; urgent Dermatology consultation
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Management of Dermatologic Reactions:  bullous dermatitis

Assessment:  urgent Dermatology consultation

Grading/Treatment: 
* 1 – mild:  hold immunotherapy; high potency topical steroid to affected areas
* 2 – moderate: hold immunotherapy until < grade 1; prednisone/methylprednisolone 

0.5-1 mg/kg/day
* 3 – severe (Stevens-Johnson syndrome):  permanently discontinue immunotherapy; 

prednisone/methylprednisolone 1-2 mg/kg/day; inpatient care required; urgent Dermatology, 
Ophthalmology, and Urology consultations

* 4 – life-threatening:  (toxic epidermal necrolysis):  permanently discontinue immunotherapy; 
prednisone/methylprednisolone 1-2 mg/kg/day; inpatient care required; urgent Dermatology, 
Ophthalmology, and Urology consultations

Management of Gastrointestinal Reactions:  diarrhea, colitis

Assessment for grades 2, 3, 4:  stool evaluation to rule out infectious etiology (nucleic 
acid amplification tests for GI pathogens/bacterial cultures, C. difficile, ova and parasites, 
viral pathogens, lactoferrin/calprotectin if available in your facility; consider abdominal/
pelvis CT with contrast; consider GI consultation for colonoscopy, flexible sigmoidoscopy 
+/- EGD with biopsy

Grading/Treatment: 
* 1 – mild:  consider holding immunotherapy; loperamide or diphenoxylate/atropine; 

hydration; close monitoring
* 2 – moderate: hold immunotherapy; prednisone/methylprednisolone 1 mg/kg/day; 

if no response in 2-3 days, increase dose to 2 mg/kg/day and consider adding infliximab
* 3 – severe:  discontinue anti-CTLA-4; consider resuming anti-PD-1/PD-L1 after 

resolution of toxicity
* 4 – life-threatening:  permanently discontinue immunotherapy responsible for toxicity; 

consider inpatient care for provision of supportive care; IV methylprednisolone 2 mg/kg/day; 
if no response in 2 days, continue steroid, consider adding infliximab; if infliximab-refractory, 
consider vedolizumab
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Management of Hepatic Reactions:  transaminitis without elevated bilirubin

Assessment for grades 1-4:  rule out viral etiology, disease-related hepatic dysfunction, 
other drug-induced transaminase elevations; consider GI evaluation; abdominal ultrasound; 
consider MRCP if normal US; limit/discontinue hepatotoxic medications 

Grading/Treatment: 
* 1 – mild (<3 x ULN):  continue immunotherapy; consider holding immunotherapy for

concerning lab value trend; assess transaminases and bilirubin with increased frequency 
* 2 – moderate (3-5 x ULN):  hold immunotherapy; monitor liver function tests every 

3-5 days; consider prednisone 0.5-1 mg/kg/day
* 3 – severe (>5-20 x ULN):  permanently discontinue immunotherapy; 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

* 4 – life-threatening (>20 x ULN):  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

Management of Hepatic Reactions:  transaminitis with elevated bilirubin

Assessment for grades 2-4:  rule out viral etiology, disease-related hepatic dysfunction, 
other drug-induced transaminase elevations; consider GI evaluation; limit/discontinue 
hepatotoxic medications 

Treatment for grades 2-4:  permanently discontinue immunotherapy; initiate prednisone/
methylprednisolone 2 mg/kg/day; inpatient care; monitor liver enzymes daily; Hepatology
consultation; if steroid refractory or no improvement after 3 days, consider adding 
mycophenolate; infliximab should not be used for hepatitis
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Management of Pancreatic Reactions: asymptomatic elevation in amylase/lipase

Assessment:  assess for signs/symptoms of pancreatitis

Grading/Treatment: 
* 1 – mild (<3 x ULN amylase and/or <3 x ULN lipase):  if isolated elevation of enzymes 

without evidence of pancreatitis, continue immunotherapy; evaluate for pancreatitis (clinical 
assessment, consider abdominal CT scan with contrast, consider MRCP); if evidence of 
pancreatitis, manage accordingly; consider other causes for elevated amylase/lipase

* 2 – moderate (>3-5 x ULN amylase and/or >3-5 x ULN lipase):  if isolated elevation of 
enzymes without evidence of pancreatitis, consider continuing immunotherapy; evaluate for 
pancreatitis (clinical assessment; if persistent moderate to severe amylase and/or lipase 
elevation, abdominal CT scan with contrast or MRCP); consider other causes for elevated 
amylase/lipase; if evidence of pancreatitis, manage accordingly   
* 3 – severe (>5 x ULN amylase and/or >5 x ULN lipase):  if isolated elevation of 
enzymes without evidence of pancreatitis, consider continuing immunotherapy; evaluate for 
pancreatitis (clinical assessment; if persistent moderate to severe amylase and/or lipase 
elevation, abdominal CT scan with contrast or MRCP); consider other causes for elevated 
amylase/lipase; if evidence of pancreatitis, manage accordingly   

Management of Pancreatic Reactions:  acute pancreatitis

Assessment:  assess for signs/symptoms of pancreatitis; abdominal CT with contrast; 
consider MRCP if clinical suspicion of pancreatitis and no radiologic evidence on CT

Grading/Treatment: 
* 1 – mild (<3 x ULN amylase and/or <3 x ULN lipase OR radiologic findings on 

CT scan OR clinical findings concerning for pancreatitis):  if isolated elevation of enzymes 
without evidence of pancreatitis, continue immunotherapy; evaluate for pancreatitis (clinical 
assessment, consider abdominal CT scan with contrast, consider MRCP); if evidence of 
pancreatitis, manage accordingly; consider other causes for elevated amylase/lipase

* 2 – moderate (>3-5 x ULN amylase and/or >3-5 x ULN lipase +/- radiologic findings on 
CT scan +/- clinical findings concerning for pancreatitis; 2 of 3 must be present):  hold 
immunotherapy; prednisone/methylprednisolone 0.5-1 mg/kg/day

* 3-4 – severe (elevation of amylase/lipase +/- radiologic findings on CT scan +/- severe 
abdominal pain or vomiting and hemodynamically unstable):  permanently discontinue
immunotherapy; prednisone/methylprednisolone 1-2 mg/kg/day
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Management of Endocrine Reactions:  hyperglycemia

Assessment:  fasting glucose preferred
* new-onset hyperglycemia <200 mg/dL and/or history of DM2 with low suspicion for DKA

* steroid-related hyperglycemia OR pre-existing DM2

* Treatment:  continue immunotherapy; monitor serial blood glucose with each dose; 
diet and lifestyle modification; if needed, medical therapy per institutional guidelines; consider 
Endocrine consultation if patient is symptomatic and/or glucose is persistently uncontrolled

Management of Endocrine Reactions:  hyperglycemia, continued

* new-onset FBS >200 mg/dL or random blood glucose >250 mg/dL or history of DM2 
with fasting/random glucose >250 mg/dL

* consider new-onset DM1; evaluate for DKA, if clinically appropriate as per institutional 
guidelines; C-peptide, if urine or serum ketones/anion gap positive; consider anti-GAD, 
anti-islet cell antibodies

* Treatment if workup negative for DKA:  continue immunotherapy; monitor serial blood 
glucose with each dose; diet and lifestyle modification; if needed, medical therapy per 
institutional guidelines; consider Endocrine consultation if patient is symptomatic and/or 
glucose is persistently uncontrolled

* Treatment if workup positive for DKA:  hold immunotherapy; inpatient care; 
Endocrine consultation; management of DKA as per institutional guidelines; insulin 
as directed by inpatient team and/or endocrinologist
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Management of Endocrine Reactions:  thyroid dysfunction

Assessment:  
* asymptomatic/subclinical hypothyroidism:  monitor TSH, free T4 every 4-6 weeks; 

if TSH elevated, proceed as directed or repeat TSH, free T4 in 4-6 weeks

Treatment:
* TSH between 4 to <10, patient asymptomatic, normal free T4

* continue immunotherapy, continue to monitor thyroid function tests
* TSH elevated >10, normal free T4

* continue immunotherapy, consider levothyroxine
* normal or low TSH, low free T4

* consider holding immunotherapy until no longer symptomatic; 
treat as hypophysitis:  consider Endocrine consultation; hold immunotherapy until acute 
symptoms resolve; if symptomatic, prednisone/methylprednisolone 1-2 mg/kg/day; 
hormone replacement as indicated; patient education regarding stress doses of 
hydrocortisone for infection, trauma, etc; alert bracelet recommended

Management of Endocrine Reactions:  thyroid dysfunction

Assessment:  
* clinical, primary hypothyroidism:  monitor TSH, free T4 every 4-6 weeks

Treatment:  continue immunotherapy, consider Endocrine consultation, thyroid hormone 
supplementation; exclude concomitant adrenal insufficiency (AM cortisol level)
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Management of Endocrine Reactions:  thyroid dysfunction

Assessment:  
* thyrotoxicosis:  low or suppressed TSH with high free T4/total T3; consider thyroid 

peroxidase (TPO) antibody and thyroid-stimulating hormone receptor antibody (TRAb); 
consider Endocrine consultation if symptomatic

Treatment:  continue immunotherapy if asymptomatic; consider propranol (10-20 mg 
every 4-6 hours as needed) or atenolol or metoprolol as needed for symptoms until 
thyrotoxicosis resolves; repeat thyroid function tests in 4-6 weeks

* if resolved, no further therapy
* if remains with suppressed TSH, high free T4/total T3, the 4- or 24-hour I-123 

thyroid uptake scan to determine if true hyperthyroidism and Graves-like etiology
* if TSH >10, initiate levothyroxine therapy

Management of Endocrine Reactions:  primary adrenal insufficiency

Assessment:  evaluate morning cortisol level; comprehensive metabolic panel, renin level

Treatment:  Endocrine consultation; hold immunotherapy; start corticosteroid first before 
other hormone replacement to avoid adrenal crisis; steroid replacement (hydrocortisone 
20 mg AM, 10 mg PM, then slowly titrating down per symptoms OR prednisone 7.5 mg 
or 10 mg starting dose, then reduce to 5 mg daily OR fludrocortisone 0.1 mg every other 
day, then titrated up or down based on symptoms); if hemodynamically unstable, inpatient 
care is required with high-dose/stress-dose steroids; patients with severe symptoms 
(hypotension) may require additional fluids; patient education regarding stress doses of 
hydrocortisone for infection, trauma, etc; alert bracelet recommended
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Management of Endocrine Reactions:  central hypothyroidism

Assessment:  evaluate morning cortisol level, FSH, LH, TSH, free T4, DHEA-S; estradiol 
testing in women; testosterone testing in men; consider MRI of pituitary if confirmed 
central thyroid/adrenal insufficiency

Treatment:  consider holding immunotherapy until no longer symptomatic; treat as 
hypophysitis (next slide)

Management of Endocrine Reactions:  hypophysitis

Assessment:  evaluate morning cortisol level, FSH, LH, TSH, free T4, testosterone 
in men, estrogen in pre-menopausal women; MRI brain +/- contrast with pituitary/
sellar cuts, if symptomatic

Treatment:  consider Endocrine consultation; hold immunotherapy until acute 
symptoms resolve; if symptomatic, prednisone/methylprednisolone 1-2 mg/kg/day; 
hormone replacement as indicated; patient education regarding stress doses of 
hydrocortisone for infection, trauma, etc; alert bracelet recommended
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Management of Pulmonary Reactions:  pneumonitis

Assessment:  focal or diffuse inflammation of the lung parenchyma (typically 
identified on CT imaging as ground-glass opacities)

Grading/Treatment: 
* 1 – mild (asymptomatic; confined to one lobe of the lung or <25% of lung 

parenchyma; clinical or diagnostic observations only):  consider holding immunotherapy; 
reassess in 1-2 weeks with H & P, pulse oximetry (resting and with ambulation); consider 
chest CT with contrast and/or consider repeat chest CT in 4 weeks or as clinically 
indicated for worsening symptoms

* 2 – moderate (new/worsening symptoms including shortness of breath, cough,
chest pain, fever, increased oxygen requirement):  hold immunotherapy; Pulmonary
consultation; consider infectious workup (nasal swab and pan-culture); consider 
bronchoscopy with BAL (infection or malignant lung infiltration); consider chest CT 
with contrast and repeat in 3-4 weeks; recommend infectious evaluation per standard 
facility workup; 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; if no improvement after 48-72 hours of corticosteroids, treat as grade 3

Management of Pulmonary Reactions:  pneumonitis, continued

* 3 – severe (symptoms involve all lung lobes or >50% of lung parenchyma; 
limiting self-care ADLs) and * 4 – life-threatening (respiratory compromise):  permanently 
discontinue immunotherapy; inpatient care; infectious workup (nasal swab and pan-culture); 
Pulmonary and Infectious Disease consultation; consider PFTs;  bronchoscopy with BAL 
(infection or 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 >6 weeks; consider adding any of the following if no 
improvement after 48 hours:  infliximab 5 mg/kg IV, with a second dose possibly repeated 
14 days later at the discretion of the treating provider OR mycophenolate mofetil 1-1.5 g 
BID, then taper in consultation with Pulmonary OR intravenous immunoglobulin
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Management of Renal Reactions:  elevated serum creatinine/acute renal failure

Assessment:  limit/discontinue nephrotoxic medications and dose adjust to creatinine 
clearance; evaluate potential alternative etiologies (recent IV contrast, medications, 
fluid status, UTI; spot urine protein/creatinine ratio

Grading/Treatment: 
* 1 – mild (creatinine 1.5-2 x above baseline or increase of >0.3 mg/dL):  consider 

holding immunotherapy; follow creatinine and urine protein every 3-7 days
* 2 – moderate (creatinine 2-3 x above baseline):  hold immunotherapy; follow creatinine 

and urine protein every 3-7 days; Nephrology consultation; start prednisone 0.5-1 mg/kg/
day if other causes are ruled out; for persistent grade 2 beyond 1 week, prednisone/
methylprednisolone 1-2 mg/kg/day

Management of Renal Reactions:  elevated serum creatinine/acute renal failure

* 3 – severe (creatinine >3 x baseline or >4 mg/dL) and * 4 – life-threatening (creatinine 
>6 x baseline; dialysis indicated):  permanently discontinue immunotherapy; consider 
inpatient care; prednisone/methylprednisolone 1-2 mg/kg/day; Nephrology consultation; 
consider renal biopsy; consider adding one of the following if >G2 after 1 week of steroids:  
azathioprine, monthly cyclophosphamide, cyclosporine, infliximab, mycophenolate
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Management of Ocular Reactions:  vision changes uveitis

Assessment:  vision testing by or under the guidance of Ophthalmology to include visual 
acuity in each eye; color vision; pupil size, shape, and reactivity; red reflex; fundoscopic
examination

Grading/Treatment: 
* 1 – mild:  continue immunotherapy; artificial tears; refer to Ophthalmology
* 2 – anterior uveitis:  hold immunotherapy; urgent Ophthalmology consultation; 

treatment guided by Ophthalmology to include ophthalmic and systemic prednisone/
methylprednisolone (until symptoms improve to Grade <1, then taper over 4-6 weeks)

* 3 – posterior or pan-uveitis and * 4 – 20/200 vision:  permanently discontinue 
immunotherapy; emergent Ophthalmology consultation; treatment guided by Ophthalmology 
to include ophthalmic and systemic prednisone/methylprednisolone (until symptoms improve 
to Grade <1, then taper over 4-6 weeks)

Management of Ocular Reactions:  vision changes episcleritis

Assessment:  vision testing by or under the guidance of Ophthalmology to include visual 
acuity in each eye; color vision; pupil size, shape, and reactivity; red reflex; fundoscopic
examination

Grading/Treatment: 
* 1 – mild:  continue immunotherapy; artificial tears; refer to Ophthalmology
* 2 – 20/40 vision or better:  hold immunotherapy; urgent Ophthalmology consultation; 

treatment guided by Ophthalmology to include ophthalmic and systemic prednisone/
methylprednisolone (until symptoms improve to Grade <1, then taper over 4-6 weeks)

* 3 – worse than 20/40 vision and * 4 – 20/200 vision:  permanently discontinue 
immunotherapy; emergent Ophthalmology consultation; treatment guided by Ophthalmology 
to include ophthalmic and systemic prednisone/methylprednisolone (until symptoms improve 
to Grade <1, then taper over 4-6 weeks)
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Management of Cardiovascular Reactions:  myocarditis, pericarditis, arrhythmias, 
impaired ventricular function

Assessment:  immediate Cardiology consultation; EKG; telemetry monitoring; cardiac
biomarkers; inflammatory biomarkers; cardiac MRI; evaluate for other causes with 
viral titers, echocardiogram, biopsy if severe symptoms

Grading/Treatment: 
* 3 – (severe):  permanently discontinue immunotherapy; consider methylprednisolone

pulse dosing 1 g/day for 3-5 days; treat until cardiac function returns to baseline, then 
taper over 4-6 weeks; inpatient care

* 4 – (life-threatening):  permanently discontinue immunotherapy; consider 
methylprednisolone pulse dosing 1 g/day for 3-5 days; if no improvement within 24 hours 
on steroids, consider adding anti-thymocyte globulin (ATG); may also consider adding 
infliximab; inpatient care

Management of Musculoskeletal Reactions:  inflammatory arthritis

Assessment:  number of joints involved; functional assessment; x-ray, joint ultrasound, 
or joint MRI; monitor with serial rheumatologic examinations +/- ESR, CRP every 4-6 weeks 
after treatment

Grading/Treatment: 
* mild (mild in severity or only 1 joint involved):  continue immunotherapy; NSAIDS; 

if ineffective, consider low-dose 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

* moderate:  consider holding immunotherapy; prednisone 0.5 mg/kg/day x 4-6 weeks; 
treat as severe if no improvement; if no improvement by week 4, strongly recommend 
Rheumatology consultation

* severe (limits ADLs, presence of joint erosions):  hold or permanently discontinue 
immunotherapy; prednisone/methylprednisolone 1 mg/kg/day; if no improvement by week 2, 
Rheumatology consultation for consideration of additional disease modifying drugs
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Management of Musculoskeletal Reactions:  myalgias or myositis

Assessment:  comprehensive metabolic panel; creatine kinase/aldolase levels

Grading/Treatment: 
* mild:  continue immunotherapy; monitor serial aldolase/creatine kinase levels; pain 

treatment as indicated
* moderate (pain associated with weakness or elevated CK or aldolase; limiting self-care 

ADLs) OR severe (pain associated with weakness; pain limiting iADLs) OR life-threatening 
(only applies to myositis; urgent intervention indicated):  hold immunotherapy if levels 
elevated; muscle MRI and EMG; prednisone 1-2 mg/kg/day; consider muscle biopsy, 
especially in severe or refractory cases; consider concomitant myasthenia gravis; monitor s
erial aldolase/creatine kinase until symptoms resolve or steroids discontinued; pain 
treatment as indicated; Rheumatology or Neurology consultation for myositis

Management of Nervous System Reactions:  myasthenia gravis

Assessment:  acetylcholine receptor (AChR) antibodies and anti-muscle-specific
tyrosine kinase antibodies in blood; pulmonary function assessment with negative 
inspiratory force and vital capacity; ESR, CRP, CPK, aldolase for possible 
superimposed myositis; if respiratory insufficiency or elevated CPK, perform 
cardiac exam, EKG, troponin, and TTE for possible concomitant myocarditis; 
EMG with repetitive stimulation and nerve conduction study; Neurology consultation;
consider MRI brain and/or spine depending on symptoms to rule out CNS disease

Grading/Treatment:
* G2 (moderate—some symptoms interfering with ADLs):  hold immunotherapy; 

pyridostigmine 30 mg TID and gradually increase to maximum of 120 mg orally QID 
as tolerated and based on symptoms; consider low-dose oral prednisone 20 mg daily 
and increase by 5 mg every 3-5 days to a target dose of 1 mg/kg/day but not more than 
100 mg daily, with steroid taper based on symptom improvement
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Management of Nervous System Reactions:  myasthenia gravis

Grading/Treatment:
* G3-4 (severe—limiting self-care and aids warranted, weakness limiting walking, any

dysphagia, facial weakness, respiratory muscle weakness, or rapidly progressive symptoms 
or from moderate to severe generalized weakness to myasthenic crisis):  permanently 
discontinue immunotherapy; inpatient care (may need ICU-level monitoring); 
methylprednisolone 1-2 mg/kg/day, with steroid taper based on symptom improvement; 
initiate plasmapheresis or IVIG if no improvement/worsening on steroid or severe symptoms; 
frequent pulmonary function assessment; daily neurologic evaluation; avoid medications 
that can worsen myasthenia

Management of Nervous System Reactions:  Guillain-Barre

Assessment: inpatient care with access to ICU-level monitoring; Neurology consultation; 
MRI of spine with or without contrast to rule out compressive lesion; lumbar puncture; 
serum antibody tests for GBS variants; pulmonary function testing

Grading/Treatment:
* G2 (moderate—some interference with ADLs, symptoms concerning to patient) AND 
* G3-4 (severe—limiting self-care and aids warranted, weakness limiting walking, any

dysphagia, facial weakness, respiratory muscle weakness, or rapidly progressive):  
permanently discontinue immunotherapy; inpatient care with capability of rapid transfer 
to ICU-level monitoring; start IVIG or plasmapheresis in addition to pulse-dose  
methylprednisolone 1 gram daily x 5 days; frequent neurologic evaluation and pulmonary 
function monitoring; monitor for concurrent autonomic dysfunction; non-opioid 
management of neuropathic pain
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Management of Nervous System Reactions:  peripheral neuropathy

Assessment:
* G1 (mild—no interference with function and symptoms not concerning to patient):  

evaluate for other causes of neuropathy (medication, infection, metabolic/endocrine 
disorders, environmental exposures, vascular or autoimmune disease, trauma); consider 
neuraxial imaging per Neurology
Treatment:

* G1:  consider holding immunotherapy; monitor symptoms for a week

Assessment:
* G2 (moderate—some interference with ADLs, symptoms concerning to patient):  

evaluate for other causes of neuropathy (medication, infection, metabolic/endocrine 
disorders, environmental exposures, vascular or autoimmune disease, trauma); 
neuraxial imaging per Neurology; consider EMG/NCS; consider Neurology consultation
Treatment:

* G2:  hold immunotherapy; initial observation or initiate prednisone 0.5-1 mg/kg orally 
if progressing from mild; if  progression, initiate methylprednisolone 2-4 mg/kg day; 
gabapentin, pregabalin, or duloxetine for management of neuropathic pain

Management of Nervous System Reactions:  peripheral neuropathy

Assessment:
* G3-4 (severe—limiting self-care and aids warranted, weakness limiting walking or 

respiratory problems):  inpatient care with access to ICU-level monitoring; Neurology 
consultation; MRI of spine with or without contrast to rule out compressive lesion; lumbar 
puncture; serum antibody tests for GBS variants; pulmonary function testing

Treatment:
* G3-4:  permanently discontinue immunotherapy; inpatient care with capability of rapid 

transfer to ICU-level monitoring; start IVIG or plasmapheresis in addition to pulse-dose  
methylprednisolone 1 gram daily x 5 days; frequent neurologic evaluation and pulmonary 
function monitoring; monitor for concurrent autonomic dysfunction; non-opioid 
management of neuropathic pain
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Management of Nervous System Reactions:  aseptic meningitis

Assessment:  MRI brain with and without contrast + pituitary protocol; AM cortisol, 
to rule out adrenal insufficiency; consider lumbar puncture; consider Neurology 
Consultation

Treatment:  hold immunotherapy if mild/moderate; permanently discontinue 
immunotherapy if severe; inpatient care if severe (limiting self-care and aids 
warranted); consider IV acyclovir until 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

Management of Nervous System Reactions:  encephalitis

Assessment:  Neurology consultation; MRI brain with and without contrast; lumbar 
puncture; EEG to evaluate for subclinical seizures; CMP, CBC, ESR, CRP, antineutrophil
cytoplasmic antibody (if vasculitic process suspected), thyroid panel including TPO and
thyroglobulin; autoimmune encephalopathy and paraneoplastic panel in CSF and serum

Treatment:  hold immunotherapy if mild; permanently discontinue immunotherapy if 
moderate/severe; inpatient care if moderate/severe (limiting self-care and aids warranted); 
consider IV acyclovir until PCR results obtained; trial of methylprednisolone 1-2 mg/kg/
day; if severe or progressing symptoms or oligoclonal bands present, consider pulse 
methylprednisolone 1 gram IV daily x 3-5 days plus IVIG; if positive for autoimmune 
encephalopathy antibody or limited or no improvement after 7-14 days, consider rituximab
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Management of Nervous System Reactions:  transverse myelitis

Assessment:  Neurology consultation; MRI spine and brain; lumbar puncture; B12, HIV, 
RPR, ANA, anti-Ro-La antibodies, TSH, aquaporin-4 IgG, paraneoplastic panel for anti-Hu 
and anti-CRMP5/CV2; evaluation for urinary retention, constipation

Treatment:  permanently discontinue immunotherapy; inpatient care; methylprednisolone 
pulse dosing 1 gram IV daily x 3-5 days; strongly consider IVIG or plasmapheresis
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Drug information sources for patients

ChemoCare.com (Cleveland Clinic)
ChemoExperts.com (Chemo Experts, Inc)

Immunotherapy wallet cards for patients – Oncology Nursing Society

https://www.ons.org/toolkits/immunotherapy-patient-wallet-card

THANK YOU !!


