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• Representation from Oncology 
(ASCO), National Comprehensive 
Cancer Network (NCCN), Parker 
Institute for Cancer 
Immunotherapy, Friends of 
Cancer Research, American 
Association for Cancer Research 
(AACR), Association of 
Community Cancer Centers 
(ACCC), NCI and the Oncology 
Nursing Society (ONS).

• ASCO and the National 
Comprehensive Cancer Network 
partnered to develop guidelines on 
the management of irAEs. 
Organizational representation from 
the Society for Immunotherapy of 
Cancer, the American Society of 
Hematology, and the Oncology 
Nursing Society and informal 
collaboration with the Friends of 
Cancer Research and the Parker 
Institute…

Broad representation and collaboration
SITC ASCO



Spectrum of toxicity of immune checkpoint 
blockade



Etiologies of autoimmune diseases
Pemphigus
Myasthenia Gravis
Graves’ Disease
AIHA/ITP

Type I Diabetes
Polymyositis

Rheumatoid arthritis
Inflammatory bowel 
disease
Multiple Sclerosis
Celiac Disease
Addison’s Disease
Psoriasis

Loss of function leads 
to autoimmunity



Most Autoimmune Diseases are due to
Failure of T cell Tolerance

(even in those diseases that are antibody-mediated) 

Immunologic Tolerance: 
unresponsiveness of immune system to self 

antigens



Central and Peripheral Tolerance 

Central Tolerance
- For T cells it occurs in the thymus
- Fate of high affinity, self-reactive T cells 
is death (deletion) and removal from T 
cell pool
- Some survive as regulatory (suppressor) 
T cells while others escape to peripheral 
tissues

Peripheral Tolerance
- Self-reactive T cells are suppressed by 
regulatory T cells
- CTLA-4 and PD-1, among other 
molecules play a role in maintaining self-
reactive T cells from becoming activated 
(anergic)



Early and late irAEs may occur by distinct mechanisms
Early and common

Mucosal
Colitis
Rash

Pneumonitis

Late and rare

Specific organ
Hypophysitis

(other endocrine)
Myocarditis; Neurologic

Arthritis; Vitiligo

Breakdown of organ 
specific tolerance

Global Regulatory T 
cell dysfunction 

Activation of Effector 
T cells (Th17)

Recruitment of 
inflammatory cells 

(neutrophils)

Activation of tumor 
specific T cells that 
recognize antigen 

shared between tumor 
and healthy tissue:  
vitiligo, myocarditis

Activation of tissue 
specific anergic T cells 
that recognize antigen 

distinct from the tumor

T cell or antibody mediated 
tissue destruction



Overview of possible 
mechanisms of irAE

N Engl J Med.
2018;378(2):158-168.



Toxicities vary by drug regimen

Journal of Clinical Oncology 36, no. 17 (June 10 2018) 1714-1768. 



General principals of immunotherapy 
toxicity management

Champlat, Ann Oncol (2016) 27 (4): 559-574



Prevention ?

• Assess for personal and family history of autoimmune diseases.

• digestive (Crohn’s disease, ulcerative colitis, celiac disease), 

• skin (psoriasis)

• Rheumatic (spondyloarthritis, rheumatoid arthritis, lupus)

• endocrine (diabetes, thyroiditis)

• respiratory (interstitial pneumonitis, sarcoidosis),

• pancreatic (pancreatitis)

• kidney (nephritis)

• Hematological (hemolytic anemia, immunologic thrombocytopenic purpura),

• neurological (myasthenia, multiple sclerosis)

• eye (uveitis, scleritis,retinitis) 

• cardiovascular (heart failure, left ventricular systolic dysfunction, myocarditis, vasculitis)

• Chronic infections (Hepatitis B?)

• Chronic medications/exposures associated with autoimmune diseases

• Sites of disease where immune response may increase symptoms (lymphangitic spread)



Journal of Clinical Oncology 2018 361714-1768.

Anticipate



Remain Aware

Puzanov et al. Journal for ImmunoTherapy of Cancer (2017) 5:95



Time to onset and resolution of AEs with 
PD-1

Some thyroid function may be restored over time
Dysfunction of the corticosteroid and gonadal axes is 
likely permanent



Informing others: Patient card

Journal of Clinical Oncology 2018 361714-1768.



www.nccn.org



General management of checkpoint blockade toxicity

Observe

Early 
steroids



Skin Toxicity Key Points

Grade 1 toxicities:

• Should continue to offer ICPi.

• Should treat skin with topical emollients (if predominately dry skin is 
observed) and/or mild to moderate potency (hydrocortisone 2.5% or 
equivalent to triamcinolone 0.1% or equivalent) topical 
corticosteroids (signs of inflammation/redness with or without 
itching).

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



Skin Toxicity Key Points

Grade 2 toxicities

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

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

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



Skin Toxicity Key Points

Grade 3 toxicities

• Should hold ICPi therapy and consult with dermatology

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

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

• If not resolved, refer to dermatology.



Skin Toxicity Key Points

Grade 4 toxicities
• Should immediately hold ICPi and consult dermatology to determine 

appropriateness of resuming ICPi therapy upon resolution of skin toxicity and 
once corticosteroids are reduced to prednisone (or equivalent) 10 mg or less.

• Should administer IV (methyl)prednisolone (or equivalent) dosed at 1 to 2 mg/kg, with 
slow tapering when the toxicity resolves.

• Should monitor closely for progression to severe cutaneous adverse reaction (SCAR).

• Should admit patient immediately /urgent consult by dermatology.

• Consider alternative antineoplastic therapy over resuming ICPis if the skin irAE does not 
resolve to grade 1 or less. 

• If ICPis are the patient’s only option, consider restarting once these adverse effects have 
resolved to a grade 1 level.



Skin Toxicity Key Points
Severe cutaneous adverse reactions, or SCARs, include, but are not 
limited to, SJS/TEN and DRESS (also called DIHS).
• Should permanently discontinue ICPi.
• Should admit patient immediately with consideration to a burn unit or 

ICU in the case of SJS/TEN and consult dermatology.
• Administer IV (methyl)prednisolone or equivalent 1 to 2 mg/kg with 

tapering when the toxicity resolves to normal.
• May consider IV immunoglobulin (IVIG) or cyclosporine as an alternative 

or in corticosteroid-refractory cases.
• Seek infectious disease consultation if patient might have secondary 

cellulitis or if patient has other infection risk factors, such as 
neutropenia, etc.



Colitis Key Points

Grade 4 toxicities:
• Should permanently discontinue all ICPi treatment.

• Should admit patient when clinically indicated. Patients managed as outpatients 
should be very closely monitored.

• Should administer IV corticosteroid until symptoms improve to grade 1 and then 
start taper over 4 to 6 weeks.

• May offer early infliximab 5 to 10 mg/kg if symptoms are refractory to 
corticosteroid within 2 to 3 days.

• May offer lower GI endoscopy if symptoms are refractory despite treatment or 
there is concern of new infections.

• Vedolizumab may be offered to patients refractory to infliximab and/or 
contraindicated to TNF-a blocker.



Immune-mediated Hepatitis Key Points

Grade 4 toxicities:
• Should permanently discontinue treatment with ICPi.

• Should administer 2 mg/kg/d methylprednisolone equivalents.

• If corticosteroid refractory or no improvement after 3 days, may offer 
mycophenolate mofetil.

• Should monitor laboratories daily; inpatient monitoring may be offered.

• Should not offer infliximab in the situation of immune-mediated hepatitis.

• Should refer to hepatology if no improvement is achieved with corticosteroid.

• Corticosteroid taper should be attempted over a period of 4-6 wks when 
symptoms improve to < grade 1, reescalate if needed, optimal duration unclear.

• Consider transfer to tertiary care facility if necessary.



Pulmonary Toxicity Key Points

Grade 3-4 toxicities:

• Should permanently discontinue ICPi.

• Should prescribe empirical antibiotics and administer (methyl)prednisolone 
IV 1 to 2 mg/kg/d. No improvement after 48 hours, may add infliximab 5 
mg/kg or mycophenolate mofetil IV 1 g twice a day or IVIG for 5 days or 
cyclophosphamide. Taper corticosteroids over 4 to 6 weeks.

• Should consult pulmonary and infectious disease if necessary.

• Should offer bronchoscopy with bronchoalveolar lavage with or without 
transbronchial biopsy.

• Patients should be hospitalized for further management.



Endocrine Toxicity Key Points

In most cases can continue ICB

Hormone replacement per endocrinology

• In some cases: May administer initial pulse dose therapy 
with prednisone 1 to 2 mg/kg oral daily (or equivalent) 
tapered over at least 1 to 2 weeks.



Managing complications of immunosuppression

• Corticosteroid termination should follow a gradual decrease of doses 
over a period of at least 1 month.

• Consider antibiotic prophylaxis with trimethoprim/sulfamethoxazole 
(400 mg po qd) if corticosteroids ≥1 mg/kg are used. 
• Prophylaxis continued until steroid dose is below 10 mg per day.

• Consider testing patients for tuberculosis (quantiferon or TST) in case 
of severe toxicity requiring additional immunosuppressive drugs and 
introduce anti-tuberculosis prophylaxis if positive.

• Antifungal prophylaxis for > 12 weeks immunosuppression (?)



Are toxicities associated 
with outcome ?

Ipilimumab: YES

Downey, Clin Cancer Res 2007;13:6681 

Nivo
overall

Any Grade
irAE

GR 3-4 irAE

ORR 31% 48.6% 27.8%

Nivolumab: ?

Weber J, ASCO 2015; Abstr 9018



Is clinical benefit affected by steroids/immune modulators ?
Ipilimumab: No

Downey, Clin Cancer Res 2007;13:6681 
Nivolumab: No
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Reporting of toxicity



Summary

• Have a high level of suspicion for autoimmune mediated events
• Very unusual events can occur

• But include other etiologies in the differential

• Patient education

• Steroids

• Referral to other consultants

• Specialized immunosuppression by site of autoimmunity

• Clinical benefit possible even with steroids

• Re-”challenge” possible


