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Immunotherapies Have Improved Cancer Survival Versus
Conventional Chemotherapy1-5
Data in Several Solid Tumours Show Improved Survival With Immunotherapy and
Immunotherapy-Based Combinations (eg, Anti–PD-L1 + Chemotherapy or Anti–PD1 + Anti–CTLA-4)
Versus Conventional Therapies

Immune Checkpoint Inhibitors Currently Approved to Treat
Malignancies
Target

Agent

CTLA-4

Ipilimumab1
Pembrolizumab

Overall Survival

PD-1

PD-L1

Nivolumab3

1st Generation
Immunotherapy

2nd Generation
Immunotherapy

IO-Based
Combinations

IO-Based
Combinations +
Refinements

Abbreviation(s): CTLA-4: cytotoxic T-lymphocyte–associated
protein-4; IO: immunotherapy; PD-1: programmed cell death
protein 1; PD-L1: programmed cell death protein 1 ligand.
Reference(s): Adapted from:
1. Marshall HT, Djamgoz MBA. Front Oncol. 2018;8:315.
doi:10.3389/fonc.2018.00315.
2. Wolchok JD et al. N Engl J Med. 2017;377:1345-1356.
3. Gandhi L et al; KEYNOTE-189 Investigators. N Engl J Med.
2018;378:2078-2092.
4. Emens LA et al. Eur J Cancer. 2017;81:116-129.
5. Ugurel S et al. Eur J Cancer. 2017;83:247-257.
Jason J. Luke, MD, FACP: Hello, this is Dr. Jason Luke from
the University of Pittsburgh Medical Center, Hillman Cancer
Center in Pittsburgh, Pennsylvania. Welcome to this activity
on recognizing and managing immunotoxicity in patients on
immune checkpoint inhibitors. This is a topic of substantial
importance as immunotherapy becomes integrated into
standard clinical practice.
Immunotherapy has improved outcomes for patients relative
to chemotherapy and continues to improve over time with
multiple generations of therapies.
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CTLA-4 + PD-1
PD-1/PD-L1 +
chemotherapy

Adjuvant Indication(s)

Melanoma

–

Melanoma, NSCLC, cHL, PMBCL,
urothelial carcinoma, MSI-H cancer

Melanoma

Melanoma, NSCLC, RCC, SCCHN, cHL, HCC

Melanoma

Cemiplimab4

Cutaneous SCC

Atezolizumab5

NSCLC, urothelial carcinoma

–

Avelumab6

MCC, urothelial carcinoma

–

Durvalumab
Combination

Conventional
Therapies

Advanced/Metastatic Indication(s)

2

7

–

Urothelial carcinoma, NSCLC
Agents
Ipilimumab + nivolumab

–
Advanced/Metastatic Indication(s)

1,3

Melanoma, RCC

Pembrolizumab + chemotherapy2

NSCLC

Atezolizumab + bevacizumab +
chemotherapy5

NSCLC

Abbreviation(s): cHL: classical Hodgkin lymphoma; CRC:
colorectal cancer; HCC: hepatocellular carcinoma; MCC:
Merkel cell carcinoma; MSI-H: microsatellite instabilityhigh; NSCLC: non-small cell lung cancer; PMBCL: primary
mediastinal b-cell lymphoma; RCC: renal cell carcinoma; SCC:
squamous cell carcinoma; SCCHN: squamous cell cancer of
the head and neck.
Reference(s): 1. Ipilimumab Product Monograph. BristolMyers Squibb website. https://www.bms.com/assets/bms/
ca/documents/productmonograph/YERVOY_EN_PM.pdf.
Accessed 19 June 2019.
2. Pembrolizumab Product Monograph. Merck Canada
website. https://www.merck.ca/static/pdf/KEYTRUDA-PM_E.
pdf. Accessed 19 June 2019.
3. Nivolumab Product Monograph. Bristol-Myers Squibb
website. https://www.bms.com/assets/bms/ca/documents/
productmonograph/OPDIVO_EN_PM.pdf. Accessed 19 June
2019.
4. Cemiplimab Product Monograph. Sanofi in Canada website.
http://products.sanofi.ca/en/libtayo.pdf. Accessed 19 June
2019.
5. Atezolizumab Product Monograph. Roche-Canada website.
https://www.rochecanada.com/PMs/Tecentriq/Tecentriq_
PM_E.pdf. Accessed 19 June 2019.
6. Avelumab Product Monograph. Pfizer Canada website.
https://www.pfizer.ca/sites/g/files/g10056681/f/201905/
BAVENCIO_PM_224491_17May2019_EN.pdf. Accessed 19
June 2019.
7. Durvalumab Product Monograph. AstraZeneca Canada
website. https://www.astrazeneca.ca/content/dam/az-ca/
downloads/productinformation/Imfinzi-product-monographen.pdf. Accessed 19 June 2019.
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Currently, there are multiple immune checkpoint inhibitors
that are approved for use in multiple malignancies.
Immunotherapy-based combinations are also in development.
[It’s] very important to note that the future of drug
development is going to be predicated on combining these
immunotherapies with standard-of-care agents as well as
novel therapies moving into the future.

Immune-Related Versus Chemotherapy-Related AEs: Data
From KEYNOTE-024 First-Line Trial in PD-L1–Positive NSCLC
AEs in ≥10% of Patients Receiving Chemotherapy or Pembrolizumab
Pyrexia
Diarrhea
Nausea
Appetite
Fatigue
Constipation
Anemia
Stomatitis
Vomiting
 sCr
Dysgeusia
WBC
Neutropeniaa
Thrombocytopeniaa
Plateletsa
Neutrophilsa

Chemotherapy
(n = 150)
Grade 1-2
Grade 3-5
50

40

30
20
Patients, %

10

0

Pembrolizumab
(n = 154)

10

20
30
Patients, %

40

Recognizing immune-related adverse events early is crucial
because they can progress rapidly and become more
challenging to treat.

Dermatologic IRAEs: Rash

Grade 1-2
Grade 3-5
0

Any organ system can be affected by an inflammatory
consequence of immunotherapy. An important point is
understanding the timing: After an initial infusion, it’s very
rare that a patient would have toxicity—even within a week or
two of that treatment. After the first dose, rash and fatigue
can start to creep in. After the second dose, we should be
aware of gastrointestinal (GI) toxicities, and after the third
dose, we really need to be aware of any of the [potential] side
effects. Patients need to be counselled that this is not a linear
progression, but rather something that could just pop up at
any point throughout their therapy.

50

Although decreased neutrophil count and neutropenia may reflect the same condition, they were listed by the investigators as two distinct events; this is also the case for
decreased platelet count and thrombocytopenia.

a

Frequency1,2

Abbreviation(s): AE: adverse event; sCr: serum creatinine;
WBC: white blood cell [count].
Reference(s): Reck M et al; KEYNOTE-024 Investigators. N
Engl J Med. 2016;375:1823-1833.
The toxicity profiles of chemotherapy and immunotherapy are
quite distinct. Whereas chemotherapy toxicity largely consists
of emetic and myelosuppressive effects, immunotherapy is
more associated with inflammatory toxicities. The data here
from the KEYNOTE-024 first-line study really highlights this;
with chemotherapy, the most common toxicities are nausea
as well as anemia, and these are not particularly frequent in
the pembrolizumab arm. Rather, you see with pembrolizumab
a more common incidence of fatigue, pyrexia, and diarrhea.

Presentation of Immune-Related AEs by Organ System1-3
IRAEs can manifest in ANY healthy tissue at ANY time during treatment
Ocular
(eg, uveitis)
Endocrine
(eg, hypo/hyperthyroidism)
Pulmonary
(eg, pneumonitis)
Hepatic
(eg, hepatitis, transaminitis)
Renal
(eg, nephritis)

Neurologic
(eg, meningitis)
Cardiac
(eg, myocarditis)
Gastrointestinal
(eg, diarrhea, colitis)
Dermatologic
(eg, rash)
Musculoskeletal
(eg, arthralgia, myalgia)

Purple text indicates the most common sites of IRAEs.

Abbreviation(s): IRAE: immune-related adverse event.
Reference(s): 1. Myers G. Curr Oncol. 2018;25:342-347.
2. Michot JM et al. Eur J Cancer. 2016;54:139-148.
3. Teufel A et al. Cancer Lett. 2019;456:80-87.
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~30%a

Presentation3
Erythematous, reticular, and maculopapular rash; pruritus
Usually mild (covering <10% to 30% of BSA)
Often across the trunk and extremities
Grade 4 rashes (eg, bullous pemphigoid, SJS, and TEN)
occur in <5% of patients

•
•
•
•

•
•

a

Assessment3,4
Rule out other etiologies (eg, infections)
For moderate to severe symptoms, refer to dermatology

More common in patients with melanoma vs patients with NSCLC.2

Abbreviation(s): BSA: body surface area; SJS: StephensJohnson syndrome; TEN: toxic epidermal necrolysis.
Reference(s): 1. Teufel A et al. Cancer Lett. 2019;456:80-87.
2. Thompson JA et al. J Natl Compr Canc Netw. 2019;17:255289.
3. Management of Immune-Related Dermatologic Toxicities.
Cancer Care Ontario website. https://www.cancercareontario.
ca/sites/ccocancercare/files/assets/Algorithms_
DERMATITIS.pdf. Accessed 19 June 2019.
4. Michot JM et al. Eur J Cancer. 2016;54:139-148.
What, then, are the signs and symptoms of the most
common immune-related adverse events? Dermatologic
immunerelated adverse events—or rash—are really the
most common toxicities that are seen with immunotherapy.
Presentation can be an erythematous, reticular, or
maculopapular rash, or a pruritus syndrome. This can be quite
extreme for patients; they can have itching all over the body
without having an obvious rash.
The presentation is—generally speaking—mild, and usually
on the trunk and extremities. However, this can vary
substantially. [The purpose of] the assessment is to rule out
other etiologies, like infections. I’ll note an anecdote from my
practice where we treated a patient with cutaneous steroids
for an extended period of time without improvement, and after
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referral to dermatology, a skin biopsy actually revealed an
infection that went away within a week with antibiotics.

Pulmonary IRAEs: Pneumonitis
Frequency1,2

Gastrointestinal IRAEs: Diarrhea and Colitis
Frequency1,2
~30%-40%

a

~19%a

•

Presentation3
Colitis symptoms include
- Watery diarrhea
- Abdominal pain
- Cramping
- Blood and mucus in stool
- Urgency
- Fever

•

•

•
•
a

a

Assessment3
For Grade ≥2:
- Stool evaluation to rule out infections
- Consider abdominal/pelvic CT with contrast
- Consider gastroenterology referral

May be less frequent with anti–PD-1/PD-L1 vs anti–CTLA-4.2

Abbreviation(s): CT: computed tomography.
Reference(s): 1. Teufel A et al. Cancer Lett. 2019;456:80-87.
2. Management of Immune-Related Diarrhea/Colitis. Cancer
Care Ontario website. https://www.cancercareontario.ca/
sites/ccocancercare/files/assets/Algorithms_DIARRHEA.pdf.
Accessed 19 June 2019.
3. Thompson JA et al. J Natl Compr Canc Netw. 2019;17:255289.
4. J Luke, written communication, June 2019.
Gastrointestinal immune-related adverse events most
commonly include diarrhea or colitis. Colitis is really the
inflammatory consequence that’s observed on a colonoscopy
or a biopsy of the colon, but the symptoms can include watery
diarrhea, cramping, urgency, blood or mucus in the stool,
abnormal stool frequency, or fevers.
It frequently involves the descending colon but may include
the small or large bowel. For greater than grade 2 diarrhea—
which would be more than 4 to 6 bowel movements above
baseline—one would want to rule out other infections,
consider imaging of the abdomen and pelvis, and consider
referral to a gastroenterologist for further evaluation.

Oxygen saturation may fall with progression, especially after exercise
•

Frequently involve descending colon; may include small or large bowel4

•

Presentation3
Symptoms are nonspecific, but may include
- Dry, unproductive cough
- Tachycardia
- Tachypnea
- Cyanosis
- Dyspnea
- Fatigue

•

Assessment2,3
Assessment of pulse oxygen saturation at rest and on exertion at
every visit is recommended4
Grade ≥2: pulmonary and infectious disease consults
Grade ≥3: consider bronchoscopy, lung biopsy

More common in patients with NSCLC or RCC vs patients with melanoma.

Reference(s): 1. Teufel A et al. Cancer Lett. 2019;456:80-87.
2. Thompson JA et al. J Natl Compr Canc Netw. 2019;17:255289.
3. Management of Immune-Related Pneumonitis. Cancer Care
Ontario website. https://www.cancercareontario.ca/sites/
ccocancercare/files/assets/Algorithms_PNEUMONITIS.pdf.
Accessed 19 June 2019.
4. McGettigan S, Rubin KM. Clin J Oncol Nurs. 2017;21(4
Suppl):42-51. doi:10.1188/17.CJON.S4.42-51.
Pulmonary immune-related adverse events most commonly
come in the form of pneumonitis. Symptoms are commonly
nonspecific but can include a dry and unproductive cough,
tachypnea or dyspnea, tachycardia, cyanosis, and fatigue.
Importantly, oxygen saturation may fall as this progresses,
especially after exercise. The best way to diagnose a
pulmonary pneumonitis syndrome is to consider an
ambulatory oxygen saturation test in the clinic—just put the O2
sensor on the patient and let them walk around. If that number
starts to drop, then you really need to intervene quickly.
The assessment includes pulmonary infectious disease
consults for greater than grade 2 symptoms, and for grade 3,
one can consider bronchoscopy or even lung biopsy.

Pulmonary IRAEs: Radiographic Presentations of Pneumonitis
Cryptogenic
Organizing
Pneumonia-Like

Interstitial

Ground Glass
Opacities

Pneumonitis
Not Otherwise
Specified

Hypersensitivity

Images courtesy of: Naidoo J et al. Pneumonitis in Patients Treated With
Anti-Programmed Death-1/Programmed Death Ligand 1 Therapy. J Clin Oncol.
2017;35(7):709-717. Reprinted with permission. © 2017 American Society of
Clinical Oncology. All rights reserved.

Reference(s): Naidoo J et al. J Clin Oncol. 2017;35:709-717.
Images reprinted with permission. © 2017 American Society
of Clinical Oncology. All rights reserved.
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We really worry about pneumonitis. The presentations can
be quite variable. Your differential diagnosis is probably the
most important aspect of this, as opposed to relying only on
radiology.
It’s very important to have the conversation with the
radiologist about what your expectations are. Commonly,
when the radiologist looks at these kinds of images, they’re
going to assume this is disease progression because that’s
what they’re most familiar with. You really need to inform
them that you might be looking for something different if you
want them to consider a broader differential diagnosis.

Hepatic IRAEs: Hepatitis
Frequency1
~38%

Presentation2
Elevated LFTs (AST, ALT, GGT, and, rarely, bilirubin)
Patients are usually asymptomatic, but occasionally may
present with
- Fever
- Nausea
- Fatigue
- Abdominal pain

•
•

•
•

Assessment2
Monitoring LFTs recommended at baseline and before
each dose
For moderate to severe hepatitis
- Hepatology, gastroenterology consultation
- Consider liver biopsy to rule out other causes

Abbreviation(s): ALT: alanine aminotransferase; AST:
aspartate aminotransferase; GGT: gamma-glutamyl
transferase; LFT: liver function test.
Reference(s): 1. Teufel A et al. Cancer Lett. 2019;456:80-87.
2. Management of Immune-Related Hepatic Toxicities. Cancer
Care Ontario website. https://www.cancercareontario.ca/
sites/ccocancercare/files/assets/Algorithms_HEPATITIS.pdf.
Accessed 19 June 2019.
Hepatic immune-related adverse events can present as
elevations of liver function tests. Patients are usually
asymptomatic, but they can present with fever, fatigue,
nausea, or abdominal pain. Monitoring for liver function tests
is recommended at baseline and before each dose of an
immune checkpoint inhibitor.
In moderate-to-severe cases, involve a hepatology or
gastroenterology consultation and consider a liver biopsy to
rule out other causes.

6

Endocrine IRAEs: Thyroiditis
(Hyperthyroidism/Hypothyroidism)
Frequency1
~25%

Presentation2,3
Characterized by changes in TSH and FT4
Grade 1: asymptomatic
Grade 2: moderate symptoms
- Hypo: fatigue, constipation, weight gain, puffy face
- Hyper: weight loss, anxiety, muscle weakness
Grade 3: severe symptoms
- Hypo: bradycardia, hypotension, stupor, lethargy to myxedema coma
- Hyper: arrhythmia, atrial fibrillation, tremor

•
•
•
•

•

Assessment2,3
Monitor TSH and FT4 before each cycle

Abbreviation(s): FT4: free thyroxine; TSH: thyroid-stimulating
hormone.
Reference(s): 1. Teufel A et al. Cancer Lett. 2019;456:80-87.
2. Management of Immune-Related Hypothyroidism. Cancer
Care Ontario website. https://www.cancercareontario.
ca/sites/ccocancercare/files/assets/Algorithms_
HYPOTHYROIDISM.pdf. Accessed 19 June 2019.
3. Management of Immune-Related Hyperthyroidism. Cancer
Care Ontario website. https://www.cancercareontario.
ca/sites/ccocancercare/files/assets/Algorithms_
HYPERTHYROIDISM.pdf. Accessed 19 June 2019.
Endocrinological immune-related adverse events can also
occur with immune checkpoint inhibitors. The most common
is thyroiditis. This is characterized by changes in the thyroidstimulating hormone (TSH) and the free thyroxine (FT4)
levels.
Generally speaking, grade 1 events—meaning biochemical
changes—are asymptomatic, but for grade 2, patients may
develop moderate symptoms. For grade 3, hypothyroidism
can manifest as bradycardia or hypotension, and
hyperthyroidism can present as arrhythmia or atrial
fibrillation. Assessment consists of monitoring for TSH and
FT4 before each cycle.
I’ll note that, much like a Hashimoto thyroiditis, if you detect
a patient developing immune-related hyperthyroidism, you
should be aware that that patient eventually will go on to
develop hypothyroidism. So if you see the thyroid numbers
starting to move around, it’s important that you pay close
attention to them.
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Toxicity With Combination Immunotherapy and Chemotherapy:
Data From KEYNOTE-189 Trial in First-Line NSCLC

Patients, %

8

Most Common IRAEs (Any Grade)1
6.7

6

Pembrolizumab + CT (n = 405)
PBO + CT (n = 202)

4.4

4

2.5

4.0
2.5

3.0

2.5

2
0

2.2

2.0

2.5

1.0

1.7

0.0
HypoPneumonitis
Hyperthyroidism
thyroidism

Infusion
Reaction

Colitis

Severe Skin
Reaction

1.2
0.0

0.0

Nephritis

Hepatitis

In this study, the incidence of most IRAEs with combination pembrolizumab-chemotherapy was not
higher than that observed previously with pembrolizumab monotherapy.1-4 The exception may be
nephritis and acute kidney injury—both of which are also associated with chemotherapy.1,5,6

Abbreviation(s): CT: chemotherapy; PBO: placebo.
Reference(s): 1. Gandhi L et al; KEYNOTE-189 investigators. N
Engl J Med. 2018;378:2078-2092.
2. Reck M et al. N Engl J Med. 2016;375:1823-1833.
3. Garon EB et al. N Engl J Med. 2015;372:2018-2028.
4. Herbst RS et al. Lancet. 2016;387:1540-1550.
5. Zattera T et al. J Nephropathol. 2017;6:43-48.
6. Hartmann JT, Lipp HP. Expert Opin Pharmacother.
2003;4:889-901.
Trying to understand toxicity from chemotherapy plus
immunotherapy combination can be especially fraught. Some
toxicities could come from either agent. Trying to piece out
which part of the therapy is contributing the most to [the
toxicity] can be difficult, and a judicious approach is really
what’s necessary—trying to drill down and maybe removing
the chemotherapy or the checkpoint inhibitor one at a time, so
that we can really, truly see the effects of each component of
the treatment before completely stopping the therapy.
Adverse events of special interest can include nephritis or
acute kidney injury; this needs to be monitored for as well and
considered in the context of other potential etiologies, which
could include disease progression or contrast reactions to a
scan. Bringing in a nephrology consult in such a situation is
often useful.

Toxicity With Combination Immunotherapy Regimens:
Data From CheckMate 067 Trial in First-Line Melanoma
Nivolumab (n = 313)
Ipilimumab (n = 311)

55

60

Patients, %

Combination (n = 313)
40

29.4

27.3
20

16.3

It’s also worth noting that there can be an increase in grade
3 and 4 adverse events with the combination of [anti-]
programmed cell death protein 1 (PD-1) plus cytotoxic
T-lymphocyte-associated protein 4 (CTLA-4) [blockade]. In
addition to a greater frequency of grade 3/4 events, these
events tend to be more intense; often the severity that
a patient experiences can be more than what would be
expected with either agent alone.

Principles of Routine Monitoring: NCCN 2019
Recommendations for Baseline Assessment1
Clinical

•
•

Physical exam
Bowel habits

Imaging

•

As indicated per tumour site

Blood
Tests

•
•
•

CBC (+ differential)
Electrolytes
sCr

Several guidelines provide
recommendations on organ-specific
monitoring and frequency

•
•

Neurological exam
Comprehensive history

•

Infectious disease
screening (if indicated)

NCCN: https://www.nccn.org2
CCO: https://www.cancercareontario.ca3
ASCO: https://www.asco.org4

Abbreviation(s): ASCO: American Society of Clinical Oncology;
CBC: complete blood count; CCO: Cancer Care Ontario; NCCN:
National Comprehensive Cancer Network.
Reference(s): 1. Thompson JA et al. J Natl Compr Canc Netw.
2019;17:255-289.
2. NCCN Clinical Practice Guidelines in Oncology:
Management of Immunotherapy-Related Toxicities. NCCN
website. https://www.nccn.org/professionals/physician_gls/
pdf/immunotherapy.pdf. Accessed 24 June 2019.
3. Immune Checkpoint Inhibitor Toxicity Management
Clinical Practice Guideline. CCO website. https://www.
cancercareontario.ca/en/guidelines-advice/types-ofcancer/52976. Accessed 24 June 2019.
4. Brahmer JR et al; National Comprehensive Cancer Network.
J Clin Oncol. 2018;36:1714-1768.
The principles for routine monitoring of immune-related
adverse events range from clinical [assessment] to imaging
to blood tests, as outlined. Again, the differential diagnosis
is really essential, so that when you see the patient, you take
into account everything that could be going on, you use blood
tests in a way that could really help identify problems before
they become severe, and then you employ imaging when
needed to help confirm the diagnosis.

13.2
5.1

0

Grade 3 or 4 TRAEs

TRAEs Leading to
Discontinuation

Abbreviation(s): TRAE: treatment-related adverse event.
Reference(s): Larkin J et al. N Engl J Med. 2015;373:23-34.
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Summary
Be aware of the need to monitor
patients for immune-related adverse events

Rule out other potential etiologies,
such as infections or disease progression

Reach out to colleagues with experience
in different areas if you are unsure

So to summarize, having a high awareness of the need to
monitor for adverse events when you see patients getting
immune checkpoint inhibitors is really the starting point for
appropriate management of immune-related toxicities. Ruling
out other potential etiologies is also important. I can’t tell
you how many times we’ve been confused by a patient with
diarrhea on a checkpoint inhibitor who turned out to have
a Clostridium difficile infection. Thirdly, reach out to other
providers with experience should you run into trouble. Even
for those of us who have given these drugs to thousands of
patients, we still sometimes reach out to our colleagues to
say, Hey, have you seen this before? What would you do in this
scenario? Because some of these adverse events can be very
difficult to manage.

8
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Quick on the Draw to Address Immune-Related AEs: Effective Management
Approaches
Parneet K. Cheema, MD, MBiotech, FRCPC
Assistant Professor
University of Toronto
Medical Oncologist
William Osler Health System
Toronto, Ontario

IRAEs: Why Are Early Detection and Management Important?

General Principles of IRAE Management, by Severity
Grade

To mitigate the severity of toxicity1

Immunotherapy

Corticosteroids

1

Monitor closelya

2

Until resolution to Gr ≤1

To speed recovery2
Delayed initiation of steroids has been shown to more than double time to
recovery compared with early initiation (>5 vs ≤5 days after symptom onset)
To allow patients to remain on therapy1
This is key to improved outcomes

≥3

Key to
Symbols

OR

Continue

(in some
severe IRAEs)

Hold

Discontinue

Supportive Care

—
Consider initial dose
of 0.5-1.0 mg/kg/d

±

High dose (1-2 mg/kg/d);
if persistent, consider other
immunosuppressantsb

Treat Symptoms

Referral

Hospitalization

Consultation

a
With the exception of some neurologic, hematologic, and cardiac toxicities. b If not responsive to steroids within 48 to 72 hours, consider other immunosuppressants,
such as IFX or MMF.

Abbreviation(s): IRAE: immune-related adverse event (AE).
Reference(s): 1. Brahmer JR et al; National Comprehensive
Cancer Network. J Clin Oncol. 2018;36:1714-1768.
2. O’Day S et al. J Clin Oncol. 2011;29(suppl): Abstract 8554.

Abbreviation(s): Gr: grade; IFX: infliximab; MMF:
mycophenolate mofetil.
Reference(s): Brahmer JR et al; National Comprehensive
Cancer Network. J Clin Oncol. 2018;36:1714-1768.

Parneet Cheema, MD, MBiotech, FRCPC: I’m Parneet
Cheema, a medical oncologist at William Osler Health System,
University of Toronto. Today we’re going to be talking about
immune-related adverse events from immune checkpoint
inhibitors and how we can manage them.

The general principles I use for managing immune-related
adverse events are based on severity. For grade 1, generally I
monitor [the patient] closely but continue the immunotherapy
and treat with supportive care. If patients have more severe
symptoms—grade 2, or a persistent grade 1—I would consider
holding the immunotherapy and instituting corticosteroids at
that point.

We know that if we find immune-related adverse events early,
we can mitigate the severity of toxicity. There’s evidence
looking at patients who have had an immune-related adverse
event: Patients who got treatment earlier had less severe
toxicity, and the time that they had with that immune-related
adverse event was less.
Also, we want to make sure that patients remain on their
therapy so we want to make sure that the severity of the
toxicity does not get to grade 3 or grade 4.

However, if [the adverse events] become more severe, such
as grade 3 or 4, I generally hold or maybe even permanently
discontinue the immunotherapy, depending on the type
of immune-related adverse event. For example, with an
endocrinopathy, if they’re sufficiently hormone-replaced, you
may be able to rechallenge those patients, while instituting
high-dose corticosteroids immediately.
If they do not respond to corticosteroids within 48 to 72
hours, [we need to institute] secondary immunosuppressants
early, such as infliximab or mycophenolate mofetil.
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Corticosteroids: Cornerstone of Management for IRAEs

Dermatologic IRAEs: Rash
Grade1-3

Use high doses (up to 2 mg/kg/day) if needed1

Immunotherapy2,3

1

Consider topical

Taper steroids slowly1,2

2b

Topical; if persistent,
consider 0.5-1.0 mg/kg/d

a

Once IRAEs improve to Gr ≤1, begin slow taper (≥4 weeks)

Protect against long-term sequelae1
•
•
•
•

Infections: PJP prophylaxis, antimicrobials/antifungals
GI protection: PPIs or H2 blockers
Endocrine: Monitor blood glucose
Bone health: Calcium and vitamin D supplementation

Abbreviation(s): GI: gastrointestinal; H2: histamine 2; PJP:
pneumocystis jiroveci pneumonia; PPI: proton pump inhibitor.
Reference(s): 1. Thompson JA et al. J Natl Compr Canc Netw.
2019;17:255-289.
2. Brahmer JR et al; National Comprehensive Cancer Network.
J Clin Oncol. 2018;36:1714-1768.
High-dose steroids are the cornerstone of treatment for
immune-related adverse events. Depending on the severity,
[the dose] can go up to 2 mg/kg per day. In some severe
situations, I’ve even given a gram of methylprednisolone a
day. Short-term use [of high-dose steroids] has not shown to
reduce the efficacy of the immunotherapy.
When patients require high-dose steroids, I let their symptoms
come down to grade 0 or 1, and then at that point, there’s a
slow taper—no less than 4 weeks.
I also consider the long-term sequelae of high-dose steroids,
so for gastric protection I use proton pump inhibitors
or histamine 2 (H2) blockers. Also, if patients are on
corticosteroids for some time, they require pneumocystis
jiroveci pneumonia (PJP) prophylaxis. You need to monitor
patients’ [blood] sugar, particularly if [the] patient has a history
of type 2 diabetes or type 1 diabetes, [and] also consider bone
health.

10

Corticosteroids2,3

Short-term use has not been shown to reduce anti-tumour
efficacy of immunotherapy

Until resolution
to Gr ≤1 (Gr 3)

Oral (0.5-1.0 mg/kg/d)

Gr 4

IV (1-2 mg/kg/d)

≥3c

Supportive Care2,3
Antihistamine, topical emollient
Antihistamine, topical emollient
Dermatology
Antihistamine, topical emollient;
consider low-dose gabapentin or
pregabalin4,5; consider antibiotics
Dermatology
If Gr 4

Gr 1 = rash covering <10% BSA. b Gr 2 = rash covering 10%-30% BSA, limiting ADL. c Gr 3 = rash covering >30% BSA, limiting self-care. Gr 4 = rash covering >30% BSA
associated with life-threatening superinfection; SJS, TEN, and bullous dermatitis.

a

Abbreviation(s): ADL: activities of daily living; BSA: body
surface area; IV: intravenous; SJS: Stevens-Johnson
syndrome; TEN: toxic epidermal necrolysis.
Reference(s): 1. Teufel A et al. Cancer Lett. 2019;456:80-87.
2. Thompson JA et al. J Natl Compr Canc Netw. 2019;17:255289.
3. Management of Immune-Related Dermatologic Toxicities.
Cancer Care Ontario website. https://www.cancercareontario.
ca/sites/ccocancercare/files/assets/Algorithms_
DERMATITIS.pdf. Accessed 19 June 2019.
4. P Cheema, written communication, June 2019.
5. Puzanov I et al. J Immunother Cancer. 2017;5:95.
Rash is one of the most common side effects that we see. For
grade 1 severity, we generally monitor patients, continue the
immunotherapy, and consider topical steroids.
If patients develop grade 2, I consider a dermatology
consultation, and I do bloodwork to rule out vasculitis if there
are any signs of that. For grades 3 and 4, I hold the therapy,
institute the corticosteroids orally or intravenously (IV),
depending on the severity, and refer to dermatology. If they
have an associated pruritus, using pregabalin or gabapentin
[at a] low-dose also seems to help with that. If there’s
mucous membrane involvement, [the patient] may require
hospitalization for hydration.
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Gastrointestinal IRAEs: Diarrhea and Colitis
Grade1-3

1a

2b

Immunotherapy2,3
Monitor
closely

Until resolution
to Gr ≤1

Corticosteroids2,3

—

Loperamide, hydration ± electrolytes;
dietary modification
Stool cultures

Consider oral
(0.5-1.0 mg/kg/d)d;
if refractory, add IFX
IV (1-2 mg/kg/d);
if refractory, add IFX

≥3c

Supportive Care2,3

Loperamide, hydration ± electrolytes;
dietary modification
Gastroenterology
Gastroenterology/surgery

a
Gr 1 = abnormal stool frequency, <4 per day. b Gr 2 = abdominal pain, mucus or blood in stool, 4-6 stools per day. c Gr 3 = stool frequency ≥7 per day, incontinence,
need for hospitalization for IV fluids ≥24 hour. Gr 4 = Gr 3 + fever or peritoneal signs consistent with bowel perforation, or ileus; life-threatening. d Initiate immediately or
if no improvement after 24 h of loperamide.

Reference(s): 1. Teufel A et al. Cancer Lett. 2019;456:80-87.
2. Thompson JA et al. J Natl Compr Canc Netw. 2019;17:255289.
3. Management of Immune-Related Diarrhea/Colitis. Cancer
Care Ontario website. https://www.cancercareontario.ca/
sites/ccocancercare/files/assets/Algorithms_DIARRHEA.pdf.
Accessed 19 June 2019.
In terms of diarrhea and colitis, for grade 1 I’d monitor closely,
and I institute loperamide, hydration, and perform stool
cultures. For grade 2, or if grade 1 is not resolving, I institute
corticosteroids early, with prednisone 1 mg/kg per day. If
there are any signs of being refractory to steroids, I institute
secondary immunosuppressants with infliximab. I also refer
to gastroenterology for endoscopy to prove the colitis, and I
ask them for biopsies, as well.
For grade 3 and 4, we discontinue the immunotherapy.
Generally these patients are quite unwell, and they’ll require
high-dose steroids and maybe a hospital admission.

Hepatic IRAEs: Hepatitis
Grade1-3
1a

2b

≥3c

Immunotherapy2,3
Monitor
closely
Until resolution
to Gr ≤1

Corticosteroids2,3

Supportive Care2,3

—

Consider viral serology

Consider oral
(0.5-1.0 mg/kg/d)d;
if refractory or unable
to taper off, add MMF

Hepatology/gastroenterology

IV (1-2 mg/kg/d);
if refractory or unable
to taper off, add MMF

Hepatology/gastroenterology

Consider hepatitis serology

Consider liver biopsy

Gr 1 = AST/ALT up to 3x ULN or total bilirubin up to 1.5x ULN (or <2x baseline). b Gr 2 = AST/ALT >3-5x ULN or total bilirubin >1.5-3x ULN (or >2x baseline).
c
Gr 3 = AST/ALT >5-20x ULN or total bilirubin >3-10x ULN. Gr 4 = AST/ALT >20x ULN or total bilirubin >10x ULN. d Initiate if no improvement in liver function after 2 to 3 days.
a

Abbreviation(s): ALT: alanine aminotransferase; AST:
aspartate aminotransferase; ULN: upper limit of normal.
Reference(s): 1. Teufel A et al. Cancer Lett. 2019;456:80-87.
2. Thompson JA et al. J Natl Compr Canc Netw. 2019;17:255289.
3. Management of Immune-Related Hepatic Toxicities. Cancer
Care Ontario website. https://www.cancercareontario.ca/
sites/ccocancercare/files/assets/Algorithms_HEPATITIS.pdf.
Accessed 19 June 2019.
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With immune-related hepatitis, generally for grade 1, I do rule
out other causes of elevated liver enzymes and obtain viral
serology. For grade 2 hepatitis, I hold the immunotherapy,
institute corticosteroids, and monitor liver function very
frequently. Also, when I’m tapering the steroids down, I
tend to monitor the liver enzymes to understand if patients
become refractory to steroids and at what dose they became
refractory. I also institute secondary immunosuppressants—
but in this case, it would be mycophenolate mofetil; we
don’t use infliximab. For grades 3 and 4, we would escalate
[management] to potential hospital admission, potential IV
corticosteroids, and consider a liver biopsy, as well as getting
hepatology involved.

Endocrine IRAEs: Thyroiditis
(Hyperthyroidism/Hypothyroidism)a
Grade1-3
1b

2c

Immunotherapy2,3
Monitor closely
Until symptoms
are controlled

Corticosteroids2,3

Hyper: Consider
short-term oral

Gr 3
≥3d

IV (1-2 mg/kg/d)
Gr 4

Supportive Care1-3

—
Hyper: Consider beta-blocker
Hypo: Thyroid replacement
Endocrinology
Hyper: Consider beta-blocker, consider
methimazole or PTU
Hypo: Thyroid replacement, treat
cardiorespiratory symptoms

Monitor TSH/T4 levels closely, initiate hormone replacement if hypothyroidism develops,
and consider sending anti-TPO antibodies.
a

Characterized by disturbances in TSH and FT4. b Gr 1 = asymptomatic. c Gr 2 = symptomatic, limiting activity. d Gr 3 = severe, limiting self-care activity. Gr 4 = life-threatening.

Abbreviation(s): [F]T4: [free] thyroxine; Hyper: hyperthyroidism;
Hypo: hypothyroidism; PTU: propylthiouracil; TPO: thyroid
peroxidase; TSH: thyroid-stimulating hormone.
Reference(s): 1. Teufel A et al. Cancer Lett. 2019;456:80-87.
2. Management of Immune-Related Hypothyroidism. Cancer
Care Ontario website. https://www.cancercareontario.
ca/sites/ccocancercare/files/assets/Algorithms_
HYPOTHYROIDISM.pdf. Accessed 19 June 2019.
3. Management of Immune-Related Hyperthyroidism. Cancer
Care Ontario website. https://www.cancercareontario.
ca/sites/ccocancercare/files/assets/Algorithms_
HYPERTHYROIDISM.pdf. Accessed 19 June 2019.
Another common side effect is thyroiditis, which can
present as hyperthyroidism or hypothyroidism. For grade
1, if patients are asymptomatic, we don’t need to treat it.
However, if they are developing complications or symptoms
of hyperthyroidism, I do treat with a beta blocker. There’s
some question if we use methimazole and propylthiouracil
(PTU); it’s not clear if this would be helpful to patients, as
the [underlying] mechanism of hyperthyroidism is generally
thyroiditis.
The key thing is that we have to monitor patients very closely,
because the majority of these patients become hypothyroid
eventually, and so they will require hormone replacement—
often lifetime replacement hormone therapy.
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For example, diarrhea: If patients are sick enough that they
need to come into hospital, they may require treatment
[with] both high-dose steroids [and] antibiotics, and require
endoscopy to determine the true etiology of the diarrhea.

Pulmonary IRAEs: Pneumonitis
Grade1-3

Immunotherapy2,3

Corticosteroids2,3

Supportive Care2,3

1a

Consider holdingd;
monitor frequently
(CT scan)

Consider oral or IV
(1 mg/kg/d)

2b

Until resolution
to Gr ≤1

Oral (1-2 mg/kg/d) or IV
equivalent; if refractory,
add IFX

IV (2-4 mg/kg/d);
if refractory, add IFX

≥3c

Consider pulmonary, infectious
disease
Consider hospitalization
Antibiotics (if infection suspected)
Pulmonary, infectious disease

Renal IRAEs: Acute Renal Failure, Nephritis
Grade1-3,a Immunotherapy1-3

Prophylactic antibiotics; oxygen/
ventilation support if needed
Pulmonary, infectious disease

The next side effect that we’ll talk about is immune-related
pneumonitis. Grade 1 pneumonitis is generally picked up
when you’re imaging patients to assess response to their
immunotherapy. These patients just need to be followed very
closely. I document patients’ baseline oxygen (O2) saturations
and get a good baseline respiratory clinical history, in order to
be able to pick up if there has been a change.
If patients develop grade 2 or grade 3 [pneumonitis], they
require high-dose steroids; and if refractory, again, we would
use infliximab. We also refer patients for bronchoscopy if
there’s some concern that this could be infectious.

Managing AEs With Immunotherapy in Combination With
Chemotherapy
In patients on combination regimens, AEs from chemotherapy
may overlap with IRAEs

—

Hydration; replace fluids/
electrolytes

2c

Monitor sCr q3d;
consider repeat 24h
urine collection

Oral (0.5-1 mg/kg/d)
or IV equivalent

Nephrology

Diarrhea

Monitor sCr daily
≥3d

Gr 3
Gr 4

IV (1-2 mg/kg/d); if
refractory or unable to
taper, consider additional
immunosuppressants

Dialysis
Nephrology
Consider hospitalization,
renal biopsy

Grading is based on sCr and 24h urine protein; for proteinuria >3 g/24h, check ANA, RF, ANCA, anti-dsDNA, and serum C3, C4, and CH50. b Gr 1 = sCr >ULN and 1.5-2x baseline;
proteinuria 1+, <1.0 g/24h. c Gr 2 = sCr >2-3x baseline; proteinuria 2+, 1.0-3.4 g/24h. d Gr 3 = sCr >3x baseline; proteinuria >3.5 g/24h. Gr 4 = sCr >6x ULN; life-threatening
sequelae; dialysis indicated.

a

Abbreviation(s): ANA: antinuclear antibody; ANCA:
antineutrophil cytoplasmic antibody; anti-dsDNA: anti–
double-stranded DNA; CH50: 50% hemolytic complement;
q3d: every 3 days; RF: rheumatoid factor; sCr: serum
creatinine.
Reference(s): 1. Teufel A et al. Cancer Lett. 2019;456:80-87.
2. Thompson JA et al. J Natl Compr Canc Netw. 2019;17:255289.
3. Management of Immune-Related Renal Toxicities. Cancer
Care Ontario website. https://www.cancercareontario.ca/
sites/ccocancercare/files/assets/Algorithms_RENAL.pdf.
Accessed 19 June 2019.
Nephritis is not very common. However, with chemotherapy
and immunotherapy combinations, we may be seeing higher
creatinine [levels], and it would be important to differentiate
between immune-related, chemotherapy-related, and
disease-related [causes]. The definition of immune-related
adverse events includes not only [elevated] creatinine but also
proteinuria.
For grade 1, I generally hydrate patients to see if there’s a
component of dehydration that may be causing the creatinine
to be elevated, and I do a baseline urinalysis, as well.

Differentiating between them is important as management differs

Fever

Supportive Care2,3

1b

Gr 1 = asymptomatic; diagnostic radiological observations. b Gr 2 = symptomatic, limiting ADLs. c Gr 3 = severe symptoms, limiting self-care ADLs, need for oxygen. Gr 4 = life-threatening
respiratory distress, need for urgent intervention (intubation, ventilation). d For patients receiving steroids, consider holding immunotherapy until resolution of symptoms.

a

Abbreviation(s): CT: computed tomography.
Reference(s): 1. Teufel A et al. Cancer Lett. 2019;456:80-87.
2. Thompson JA et al. J Natl Compr Canc Netw. 2019;17:255289.
3. Management of Immune-Related Pneumonitis. Cancer Care
Ontario website. https://www.cancercareontario.ca/sites/
ccocancercare/files/assets/Algorithms_PNEUMONITIS.pdf.
Accessed 19 June 2019.

Corticosteroids2,3

Consider holding;
monitor sCr weekly;
consider repeat 24h
urine collection

Fatigue

•

Fever is a medical emergency
for any patient receiving
chemotherapy

•

Document baseline bowel
movements and history of
diarrhea

•

Investigate etiology, through
clinical exam and diagnostic
tests (eg, creatine kinase)

•

Patients should seek urgent
medical care

•

If severe, consider treating
with both high-dose
steroids and antibiotics

•

Address underlying cause

If there are any signs of proteinuria, I do a 24-hour urine
collection. As the grade increases, patients will require highdose steroids and referral to nephrology. If patients are not
improving on corticosteroids, a renal biopsy would definitely
be helpful.

One of the evolving things with immunotherapy is that we’re
combining these with other treatments now; particularly
chemotherapy. We know that the side effects from
chemotherapy may overlap with immune-related adverse
events; however, the treatment is very different.
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Practical Considerations to Improve IRAE Management:
Multidisciplinary Care
General Practice/
Family Practice

Medical
Oncology

Multidisciplinary
Care Team

Summary
Recognize and treat IRAEs early
to minimize the risk of severe events

Short-term, high-dose corticosteroids
are the main treatment for most IRAEs
•

Consider possibility of
IRAE at any sign of toxicity

•

Initiate therapy quickly, as
IRAE can progress rapidly

•

Consider possibility of
IRAE at any sign of toxicity

•

Inform and involve the
medical oncologist as soon
as possible

•

Develop a team of
specialists for referrals
to expedite workup

•

Inform and involve the
medical oncologist as
soon as possible

As medical oncologists, we can’t do it alone; we generally
need a team of support that includes many different
specialties, such as gastroenterologists, hepatologists,
pulmonologists, and dermatologists. And one of the key
things is also to include the patient’s general practitioner
(GP)—informing the GP that the patient is on immunotherapy,
and what to look out for in terms of immune-related adverse
events. [In that way,] patients can be assessed early,
diagnosed early, and treated early, as well.

Practical Considerations for Optimizing Patient Education
and Outcomes: Immunotherapy Wallet Card
It may be helpful to provide patients with a wallet card they can show to other
healthcare providers during routine visits, as well as urgent care situations,
to inform these providers about their immunotherapy

Start secondary immunosuppressants
early if patient is refractory to steroids

Managing IRAEs
requires a
multidisciplinary team
Develop a network
and increase education
at your centre

To summarize, immune-related adverse events need to be
recognized early, and we need to initiate treatment early to
decrease the severity and the length that patients have those
immune-related adverse events. High-dose corticosteroids
are the mainstay of treatment for immune-related adverse
events.
Managing immune-related adverse events requires a
multidisciplinary team. I recommend developing a network
at your institution of subspecialists who would be seeing
patients with immune-related complications, and increasing
the education as well—for patients, and healthcare providers
within your centre. Thank you.
Narrator: This has been an activity published by PeerVoice

Information could include:
•

Patient name

•

Immunotherapy regimen (including any
agents used concurrently)

•

Oncologist name and contact information

•

Common side effects

•

Potentially serious side effects

Reference(s): Cancer Care Ontario website. https://www.
cancercareontario.ca/en/guidelines-advice/modality/
immunotherapy/immune-therapy-toolkit. Accessed 19 June
2019.
Educating patients about immune-related toxicities is
extremely important. [It’s essential to have] something
developed at your institution to help patients understand
that this is immunotherapy, the mechanism of action is
different, and thus, the toxicities are different from standard
chemotherapy.
Many wallet cards have been created for patients. I
think these are very important for patients who present
to the emergency staff to let them know that they’re on
immunotherapy and not necessarily chemotherapy, and what
things to look out for.
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