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Spectrum of toxicity of immune checkpoint 
blockade



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



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



Role of CTLA4 and PD-L1 in autoimmune 
disease

• KO mice lacking CTLA-4 (Waterhouse, Science 1995;270:9858; Klocke, PNAS 2016;113:E238392)

• Extensive infiltration of activated lymphocytes in lymph nodes, spleen and 
thymus, heart, lung, liver and pancreas ( but not in the kidney)

• Antibody levels strikingly elevated

• PD-1 deficient models
• Depending on the strain, develop a lupus-like disease marked by 

glomerulonephritis and renal deposition of IgG3 and C3. 

• Majority of PD-1-deficient mice also developed inflammatory arthritis
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LRBA deficiency 
with autoantibodies, 
Treg defects, 
autoimmune 
infiltration, 
and enteropathy”
(LATAIE) 

CTLA-4 haplo-
insufficiency 
with autoimmune
infiltration” (CHAI)

Blood 2016;
128:1037-1042



Overview of possible 
mechanisms of irAE

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



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
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Weinmann, Rheumatology 2019;58:vii59vii67



Toxicities vary by drug regimen

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



14Nakamura Y Front. Med. 2019; 6:119.



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



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



Diarrhea/enterocolitis
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National Cancer Institute: Common Terminology Criteria for Adverse
Events (CTCAE) v5.0 (https://ctep.cancer.gov/protocoldevelopment/
electronic_applications/ docs/CTCAE_v5_Quick_Reference_8.5x11.pdf).
Accessed on December 8, 2019.
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Diarrhea : Gr 
3,4 %

Colitis: all (Gr 
3,4) %

Anti-PD-1 1.3 1.4 (0.9)

Anti-PD-L1 0.3 1.0 (0.6)

Anti-CTLA4 7.9 9.1 (6.8)

Combination 9.2 13. (9.4)

Incidence of all-grade and grade 3–4 colitis 
more frequent in melanoma
compared with both NSCLC and RCC treated 
with PD-1/PD-L1 inhibitor 

Diarrhea % Colitis %

Ipi 3mg/kg 5 2

Ipi 10mg/kg 10 6

Higher Ipi dose: More diarrhea; colitis

Diarrhea and colitis for different drug classes

Wang, ONCOIMMUNOLOGY 2017;6(10): e1344805 

No dose dependence for anti-PD-1 Am J Gastroenterol 2019;00:1–9.

Higher rates of severe colitis and diarrhea with ipilimumab in
the adjuvant setting



Risks/Associations
• Role of microbiome

• 50% of patients with diarrhea have pANCA Ab and anti-outer membrane protein C 
against enteric flora

• Immune mediated colitis associated with decreased diversity of gut microbiome

• Elevated baseline IL-17 levels associated with increased colitis

• High peripheral eosinophil counts during Ipilimumab treatment 
associated with greater risk of GIirAEs

• Baseline fecal calprotectin not predictive of GI irAEs

• Pre-existing IBD

• Higher ipilimumab doses

Bellaguarda, Am J Gastroenterology2019



Natural history

• Anti-CTLA4-induced colitis can present after 1-10 doses; 
• median onset: 4 weeks but has been reported up to 2 months after last dose

• Anti-PD-1 colitis can occur as early as 2-4 months into therapy, but 
can occur up to 2 years after starting therapy

• Symptoms: diarrhea, abdominal pain, hematochezia, fever, vomiting

• Colonic perforation in 1-2.2%

• Median time to resolution for grade 2-4 diarrhea is 3.4 weeks; for 
colitis 2 weeks

• Clinical symptoms do not always correlate with evidence of mucosal 
inflammation

Bellaguarda, Am J Gastroenterology2019



Lab findings

• CBC, CMP, 

• CRP,

• total immunoglobulin A,

• tissue transglutaminase immunoglobulin A, 

• thyroid-stimulating hormone 

• Stool pathogens (Clostridium difficile, stool culture, ova and parasites, 
and viral pathogens)

• Pancreatic elastase to evaluate for exocrine pancreatic insufficiency. 

Bellaguarda, Am J Gastroenterology2019



Colonoscopic/sigmoidoscopic findings

Colonoscopyfindings of IMC. Erythema, erosions (a); loss of vascular pattern (b);
significant mucosal edema, erythema (c); ulcerations (dl.IMC = immune-mediated colitis

NOTE: 37% have
normal colonoscopy

Bellaguarda, Am J
Gastroenterology2019



Enterocolitis: Pathologic findings

28
Ibraheim, Rheumatology 
2019;58:vii17vii28



Colitis Management Points

Bellaguarda, Am J
Gastroenterology2019



ICI-Pneumonitis
• Most common fatal irAE (accounts for 35% anti–PD-[L]1–related deaths) 

Incidence:

• Clinical trials: 2.5–5% (monotherapy), 7–10% (combination ICI) 

• Real world: 7–19%

Onset: mean 2.8 mo (9 d to 24 mo) 

ICI-pneumonitis is likely increased in:

• NSCLC compared with melanoma (4.1% vs. 2.7%)

• Combination ICI inhibitors (especially PD-[L]1 and CTLA-4) (rate with anti-CTLA4 alone is very low)

• Radiation to the chest

• ICI-pneumonitis is possibly increased by:

Interstitial lung disease 

Preexisting obstructive lung diseases (asthma and COPD) (25)

Certain histologies (adenocarcinoma compared to other NSCLC histologic subtypes) (36)

Treatment in combination with EGFR-TKIs (41–43)

Sears, Am J Respir Crit Care Med Vol 200, Iss 6, pp e31–e43, Sep 15, 2019



Cho JY, Lung Cancer. 2018 Nov;125:150-156. 



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.



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.



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.



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


