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List of abbreviations

ACTH: adrenocorticotropic hormone

ADL: activities of daily living

AKI: acute kidney injury

ALT: alanine transaminase

APC: antigen-presenting cell

AST: aspartate transaminase

cCRT: concurrent chemoradiotherapy

CD: cluster of differentiation

CK: creatine kinase

CNS: central nervous system

CT: computed tomography

CTCAE: Common Terminology 
Criteria for Adverse Events

CTLA-4: cytotoxic T lymphocyte-
associated antigen 4

DRESS: drug reaction with 
eosinophilia and systemic symptoms

ECG: electrocardiogram

ED: emergency department

FSH: follicle-stimulating hormone

fT3: free triiodothyronine

fT4: free thyroxine

ICI: immune checkpoint inhibitor

IgG: immunoglobulin G

irAE: immune-related adverse event

LH: luteinizing hormone

mAb: monoclonal antibody

MHC: major histocompatibility 
complex

MRI: magnetic resonance imaging

MTD: maximum tolerated dose

NSCLC: non-small-cell lung cancer

PD-1: programmed cell death 1 
protein

PD-L1: programmed cell death 
ligand 1

SJS: Stevens–Johnson syndrome

TCR: T-cell receptor

TEN: toxic epidermal necrolysis

TFT: thyroid function test

TNF: tumor necrosis factor

TPO: thyroid peroxidase

TSH: thyroid-stimulating hormone

Vd: volume of distribution

VEGF: vascular endothelial growth 
factor
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Introduction

The use of immunotherapy for the treatment of both solid and 
hematologic malignancies is now well established. Immune 
checkpoint inhibitors (ICIs) have demonstrated efficacy in the 
treatment of an array of solid tumors including melanoma, non-
small-cell lung cancer, head and neck cancer, genitourinary cancers 
and Hodgkin lymphoma. As such, ICIs have become standard of 
care in the advanced, locally advanced and neoadjuvant settings. 
In Australia, approvals for immunotherapy by the Therapeutic Goods 
Administration and access to ICIs via the Pharmaceuticals Benefits 
Scheme are increasing across a number of tumor types, resulting in 
more patients being eligible to receive an immunotherapy agent as 
part of their cancer treatment.

Most immune-related adverse events (irAEs) associated with these 
drugs are mild, but serious, occasionally life-threatening, adverse 
events are also reported.

Effective management of irAEs requires education, early 
recognition and prompt medical intervention, which may be 
via the administration of steroids, immune suppression and/or 
immunomodulatory strategies appropriate to the affected organ 
and severity of toxicity. Some irAEs are also managed with hormone 
replacement therapies.

With immunotherapy becoming more commonplace and 
healthcare professionals becoming more aware of the benefits of 
combining immunotherapy strategies, there is a pressing need for 
guidance on how to recognize and manage the irAEs that may arise.

This resource provides an overview of immuno-oncology and 
an update on ICIs and their associated toxicities, alongside the 
principles of diagnosing and managing irAEs, important nursing care 
considerations and a set of convenient management summaries for 
quick reference. As such, it is essential reading for all members of the 
cancer care team.
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1  �Immunotherapy and its 
side effects: an overview
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Managing Immune-Related Adverse Events in Oncology

History
Cancer immunotherapy dates back over a century to the original 
observations of Paul Ehrlich in 1909. He formulated the hypothesis 
that host defense may prevent neoplastic cells from developing into 
tumors: ‘In the enormously complicated course of fetal and post fetal 
development, aberrant cells become unusually common. Fortunately, 
for most people, they remain completely latent thanks to the 
organism’s positive mechanisms.’1

At the same time, American surgeon William Coley described the 
association between postoperative infection and improvement of 
clinical outcomes in patients with cancer.2 These early observations 
are a vital foundation for our current understanding and the further 
development of immune-directed treatments.

Activation and regulation of T-cell responses
Following on from Ehrlich’s observations of cancer immunosurveillance, 
it is now recognized that the immune system can identify tumor 
antigens and mount a cytotoxic response via the generation of specific 
antitumoral cluster of differentiation (CD)8+ T lymphocytes.

Activation of cytotoxic CD8+ T cells encompasses complex 
interactions that include both T-cell receptor (TCR) signaling and 
CD28 co-stimulation (Figure 1.1).3 ‘Signal 1’, the interaction between 
the TCR and foreign antigen presented on major histocompatibility 
complex (MHC) class I molecules, is not sufficient in itself to enable 
T-cell activation. ‘Signal 2’ is provided when the CD28 receptor, 
which is constitutively expressed on T cells, binds to CD80 (B7-1) 
and CD86 (B7-2) molecules expressed on antigen-presenting cells 
(APCs). ‘Signal 3’ occurs on binding of the MHC class I molecules to 
accessory CD8 molecules on the T cell (see Figure 1.1).

Tumor cells are unable to activate T cells directly.4 Instead, 
fragments of tumor cells must be phagocytosed by APCs, such as 
dendritic cells, before antigen processing and presentation by the 
APCs. T cells then interact with the APCs to receive the signals for 
T-cell activation, resulting in cytokine production and proliferation as 
well as the active killing of tumor cells.

Nevertheless, this antitumoral T-cell response ultimately fails for 
two main reasons: cancer immunoediting and activation of immune 
checkpoint pathways.5–7
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Naive CD8+
(cytotoxic)
T cell

MHC class I
Antigen
TCR

CD8

CD28

CD80
(B7-1)

Dendritic (antigen-
presenting) cell

Figure 1.1 �Activation of cytotoxic CD8+ T cells requires three signals: (1) the 
binding of the TCR to antigen from intracellular pathogens presented on 
major histocompatibility complex (MHC) class I molecules; (2) the binding 
of the MHC class I molecules to accessory CD8 molecules on the T cell; and 
(3) the binding of CD28 on the T cell with CD80 (B7-1) on the APC. Adapted 
from Messerschmidt et al. 2016.8

Cancer immunoediting
Cancer immunoediting – the process through which the immuno
genicity of cancer cells changes – has three phases (the three Es;6 
Table 1.1):
•	 elimination
•	 equilibrium
•	 escape.

The development of central and peripheral immune tolerance,  
involving the activation of T regulatory cells and other 
immunosuppressive cells, is crucial for the establishment of the escape 

� Immunotherapy and its side effects: an overview
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Managing Immune-Related Adverse Events in Oncology

mechanism.7 This process is characterized by crosstalk between the 
immune cells, cancer cells and the microenvironment. The immune 
system plays contradictory roles as it protects the host from tumor 
development but eventually promotes tumor progression.

Activation of immune checkpoint pathways
Tumor cells can activate immunosuppressive pathways that inhibit 
the initial antitumoral T-cell response via two principal immune 
checkpoint molecules expressed on the surface of activated T cells:9,10

•	 the protein receptor cytotoxic T lymphocyte-associated antigen 4 
(CTLA-4)

•	 the cell surface receptor programmed cell death 1 (PD-1) protein.

CTLA-4. Following the binding of the TCR to an antigen and a co-
stimulatory signal through the binding of CD28 and CD80, CTLA-4 
translocates to the cell surface where it outcompetes CD28 for binding 
to critical co-stimulatory molecules (CD80, CD86) (Figure 1.2). This 
results in inhibitory signaling within the T cell, arresting both 
proliferation and activation.

TABLE 1.1

The three Es of cancer immunoediting

Elimination 
(of cancer cells)

Activation of the innate and adaptive immune 
response (NK, CD4+ and CD8+ cells), resulting in 
the recognition and destruction of tumor cells

Equilibrium 
(between immune 
and tumor cells)

Survival of persistent malignant clones/cells. At 
first, the immune response is sufficient to prevent 
proliferation, but eventually enough cells are able to 
avoid the immune response to trigger immunoediting

Escape Resistant tumor cells evade detection and 
elimination by the immune system, leading to the:

•	 establishment of low-immunogenic tumors

•	 development of an immunosuppressive 
microenvironment

•	 appearance of clinically detectable tumors

NK, natural killer (cell). 
Source: Dunn et al. 2004.6
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Reduced IL-2 production
Reduced proliferation

Reduced survival

T cell

MHC TCR
Antigen

CD
80

CD28

CTLA-4CD80

+

–
–
–

Intracellular
stores

Antigen-
presenting

cell

Strong
TCR

signal

Net
negative

signal

Figure 1.2 �Effects of CTLA-4 on T-cell function. Binding of CD80 (B7-1) on 
the APC to CTLA-4 on the T cell in preference to CD28 leads to decreased 
proliferation and survival of T cells. IL-2, interleukin 2. Adapted from 
Buchbinder and Desai 2016.11

PD-1. The PD-1 receptor on the surface of T cells has emerged as the 
primary negative regulator of antitumor T-cell effector function when it 
binds to its ligand programmed cell death ligand 1 (PD-L1) (CD274 or B7-
H1), which is expressed on the surface of tumor cells (Figure 1.3) and by 
many somatic cells, mainly on exposure to proinflammatory cytokines.

Inflammation-induced PD-L1 expression in the tumor 
microenvironment leads to PD-1-mediated T-cell exhaustion, with 
subsequent inhibition of the antitumor cytotoxic T-cell response.12–14

Immune checkpoint inhibitors
Blockade of the T-cell checkpoint molecules CTLA-4 and PD-1 and 
the PD-L1 ligand by immune checkpoint inhibitors (ICIs) has shown 
remarkably durable clinical responses in a variety of cancers. These 
ICIs, now in routine clinical use, essentially take the ‘brakes’ off the 
immune system, such that it can once again identify and attack 
cancer cells. Monoclonal antibodies (mAbs) that bind and inhibit 
PD-1, PD-L1 and CTLA-4 are available (Figure 1.4; Tables 1.3–1.5 – see 
pages 24–29).

Numerous other activating and inhibitory interactions between 
APCs and T cells regulate the nature of immune responses (Figure 1.5), 
providing a wide array of possibilities for the clinical development 
and licensing of new therapeutics in this area.

� Immunotherapy and its side effects: an overview

 
 

© S. Karger Publishers Ltd 2023

D
ow

nloaded from
 http://karger.com

/books/book-pdf/3842014/283413.pdf by Fener villalba Bonilla on 02 August 2024



14

Managing Immune-Related Adverse Events in Oncology

T cell

T cell

• T-cell proliferation
• Cytokine production

IFN-γ

• Reduced T-cell proliferation
• Reduced cytokine production
• Reduced survival

TCR
+

TCR
+ PD-1

–
PD-1

–

Tumor cell

TCR

TCR

+

+

PD-1

PD-1

Antigen

Antigen

PD-1
upregulation

PD-L1 upregulationMHC

MHC

PD-L1MHC

Figure 1.3 �Binding of the PD-1 protein receptor on the surface of T cells 
to PD-L1 on the surface of tumor cells leads to the development of T-cell 
tolerance, with reduced T-cell proliferation, decreased cytokine expression 
and impaired antigen recognition. IFN-γ, interferon γ. Adapted from 
Buchbinder and Desai 2016.11

Immune checkpoint inhibitor pharmacokinetics
Dosing regimens. Approvals of dosing regimens of 2-, 3-, 4- and 
6-weekly for nivolumab, durvalumab, and pembrolizumab in many 
regions have been based on pharmacokinetic and exposure-response 
modeling and simulations, supported by observed pharmacokinetic 
data and maintained efficacy.15–17

Bioavailability. PD-1, PD-L1 and CTLA-4 inhibitor therapy is 
dosed intravenously and is therefore immediately and completely 
bioavailable. As antibodies, these inhibitors do not bind to plasma 
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PD-L1

T cell

CTLA-4

CTLA-4-specific
antibody

CD80

Antigen-
presenting

cell

T cell

PD-1Tumor
cell

(a)

(b) PD-L1-specific
antibody

PD-1-specific
antibody

Figure 1.4 �Monoclonal antibodies block the ligand/receptor binding that 
would otherwise lead to inactivation of T cells and tumor escape: (a) CTLA-4; 
(b) PD-1/PD-L1.

proteins in a specific manner. The volume of distribution (Vd) 
in steady state is generally small, giving limited extravascular 
distribution, ranging from 5–7L. The terminal half-life is 
approximately 18–29 days depending on the antibody and dosing 
frequency. Steady-state concentrations are generally reached after 
approximately 12 weeks, with systemic accumulation 2–3-fold higher. 
The potential systemic effects of the drug may therefore manifest 
months beyond discontinuation.

� Immunotherapy and its side effects: an overview
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The antibodies are degraded into small peptides and amino 
acids via catabolic pathways in the same manner as endogenous 
immunoglobulin G (IgG) is cleared from the body.

Clearance. The relationship between bodyweight and clearance 
supports the use of either fixed dose or bodyweight-based dosing to 
provide adequate and similar control of exposure. An exception to 
this is the CTLA-4 inhibitor ipilimumab, in which clearance and Vd 
increase with increasing bodyweight; dosing is therefore administered 
on a mg/kg basis.19

BTLA

GITR

CTLA4

TIGIT

PD-1

PD-1

TIM3

LAG3

TCR

CD28

CD40L

OX40

4-1BB

ICOS

?

PD-1

CD27

HVEM

GITRL

CD80/CD86

CD155

PDL2

PDL1

Galectin 9

MHC

CD80/CD86

CD40

OX40L

4-1BBL

ICOSL

PDL2

PDL1

PDL1

CD70

Dendritic cell T cell

Figure 1.5 �Numerous other activating and inhibitory interactions between 
APCs and T cells regulate the nature of immune responses, providing a 
wide array of possibilities for the clinical development and licensing of new 
therapeutics in this area. Adapted from Wykes and Lewin 2018.18
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Nivolumab clearance also increases with increasing bodyweight. 
Weight-normalized dosing helps to ensure a uniform steady-state 
trough concentration over a wide range of bodyweights though 
studies investigating exposure-response safety and efficacy have 
indicated that the benefit-risk profile of flat dosing is comparable to 
weight-based dosing. For this reason, many clinicians have adopted a 
flat-dosing regimen for convenience.20

No clinically important effect on the clearance of checkpoint 
inhibitors has been found for age, sex, race, solid tumor type and 
tumor burden. And while checkpoint inhibitors have not been well 
studied in patients with severe renal or hepatic impairment, no 
clinically important differences in clearance have been noted at mild 
and moderate impairment.21 As IgG monoclonal antibodies are not 
primarily cleared via renal or hepatic pathways a change in function is 
not expected to influence exposure.

In combination with other medications. No clinically meaningful 
differences have been noted in the pharmacokinetics of checkpoint 
inhibitors when dosed with chemotherapy.22 Whether altering the 
maximum tolerated dose (MTD) of chemotherapy enhances the 
immunogenicity and efficacy of immunotherapy remains to be 
established.

When nivolumab is dosed with ipilimumab, observed alterations 
in drug clearance are not considered clinically significant enough to 
warrant altering the dose of nivolumab from the monotherapy dosage. 
However, in some tumor circumstances the MTD for ipilimumab has 
been determined to be lower, mitigating toxicity.23,24

Dose escalation or reduction is not recommended with checkpoint 
inhibitors. There is no clear dose response relationship and an MTD 
has not been identified for nivolumab or PD-L1 monotherapy.

Immune-related adverse events
Immune checkpoint inhibitory antibodies are well tolerated by most 
patients and are generally less toxic than standard chemotherapy 
agents. However, when anti-PD-1, anti-PD-L1 and anti-CTLA-4 drugs 
reactivate the T cells that target cancer cells, they can also cause T cells 
to attack normal cells (autoimmunity) or can exacerbate immune 
responses. The resulting side effects are referred to as immune-related 

� Immunotherapy and its side effects: an overview
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adverse events (irAEs)25 and include an array of potential organ system 
dysfunction including fatigue and dermatologic, gastrointestinal, 
hepatic, pulmonary and endocrine toxicities (Figure 1.6). Less 
common irAEs include diabetes and neurological, ocular, hematologic 
and cardiac toxicities.

With combination therapies, and higher dosing schedules, irAEs are 
more common. Although controversial, reports suggest that irAEs are 
associated with better outcomes in patients with advanced or recurrent 
malignancies treated with anti-CTLA-4 and anti-PD-1 therapies.26

Colitis

Hypophysitis

EnteritisPancreatitis,
autoimmune

diabetes

Myocarditis

Rash, vitiligo

Dry mouth, mucositis

Arthralgia

Vasculitis

Nephritis

Adrenal
insuf�ciency

Hepatitis

Thrombocytopenia,
anemia

Pneumonitis

Thyroiditis, hypothyroidism,
hyperthyroidism

Encephalitis,
aseptic meningitis

Uveitis

Neuropathy

Figure 1.6 �The most common irAEs in patients treated with immune 
checkpoint blockade.
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Immune-related AEs often occur relatively early in the course of 
treatment, with most events happening within weeks to 3 months 
after initiation of therapy. They can, however, occur at any time 
from initiation, and after cessation, and there have been reports of 
the first documentation of an irAE more than 1 year after treatment 
discontinuation.

Once an irAE is documented, timely work-up is essential, and 
prompt action should be taken to prevent further intensification.

Skin toxicities can develop after an initial dose of CTLA-4 or  
PD-1/PD-L1 inhibitor and can be ongoing. The most common 
rashes are mild, taking the form of maculopapular eruption.27 Rashes 
and generalized pruritus are more common with CTLA-4 inhibitor 
treatment than with anti-PD-1 or anti-PD-L1 (anti-PD-1/PD-L1) 
therapy.28

Rare cases of severe skin reactions such as Stevens–Johnson 
syndrome (SJS) and toxic epidermal necrolysis (TEN) have been 
described.29 Vitiligo occurs in a small percentage of patients treated 
with checkpoint inhibitors. It is most often reported in melanoma 
cases and, intriguingly, is associated with long-term survival and 
clinical benefit.30

Gastrointestinal side effects can include mucositis, esophagitis, 
gastritis, colitis and proctitis. Patients may have diarrhea with 
blood or mucus. In severe cases, gastrointestinal complications 
can progress to toxic megacolon and perforation, with some cases 
requiring colectomy. Other severe complications include peritonitis or 
complicating Clostridium difficile infection.31

Pulmonary side effects. Immune-related pneumonitis is a severe 
complication associated with ICI therapy. It is more common 
with anti-PD-1/PD-L1 therapies than with CTLA-4 inhibitors; 
however, the incidence of severe pneumonitis is low, and it can 
present (though not exclusively) later in the treatment phase. New 
symptoms of dyspnea or cough should alert the clinician to a 
diagnosis of pneumonitis. This complication could be fatal if not 
diagnosed promptly and may be more common in patients with 

� Immunotherapy and its side effects: an overview
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non-small-cell lung cancer (NSCLC), especially when administered 
with or following radiotherapy.32

Endocrine side effects are generally non-specific. They include 
fatigue, changes in mental state, headaches, and dizziness related 
to hypotension or hyper- or hypoglycemia. Hypothyroidism is the 
most frequently observed endocrinopathy.33 Clinicians should screen 
for thyroid abnormalities at baseline and then at regular intervals. 
Hypophysitis, which refers to an inflammation of the pituitary gland, 
is rare but should always be considered and possible symptoms 
promptly investigated. Depending on the type of complaint, other 
hormone assays may be indicated in some patients.

Other side effects. Ophthalmologic irAEs in the form of mild, 
moderate or severe episcleritis, uveitis or conjunctivitis may occur.34 
Neurological irAEs include Guillain–Barré syndrome, posterior 
reversible encephalopathy syndrome, enteric neuropathy, aseptic 
meningitis, transverse myelitis and mononeuritis multiplex.35

Less frequently, hematologic complications may arise in the form 
of hemolytic-uremic syndrome, red cell aplasia, neutropenia, acquired 
hemophilia A and thrombocytopenia.36 Other less frequent side effects 
include pancreatitis, an asymptomatic rise in amylase and lipase levels, 
arthritis, renal insufficiency with nephritis, and myocarditis.

Reporting irAEs. Immune-related symptoms are usually low grade 
and manageable, requiring minimal to no treatment interruption; 
however, they are often under-reported.37 Furthermore, irAEs can be 
unpredictable and severe. Given the distinctive toxicities associated 
with immunotherapy, clinicians need to be vigilant.

Combination therapy. Differences in the mechanisms of action 
of CTLA-4 and PD-1/PD-L1 antibodies have led to investigation of 
combination regimens, which are now standard of care in a variety 
of malignancies, including metastatic renal cell cancer, metastatic 
NSCLC, malignant pleural mesothelioma and metastatic malignant 
melanoma.

Around 90% of patients receiving treatment with combination 
immune checkpoint blockers experience irAEs, while 55% of 

 
 

© S. Karger Publishers Ltd 2023

D
ow

nloaded from
 http://karger.com

/books/book-pdf/3842014/283413.pdf by Fener villalba Bonilla on 02 August 2024



21

patients experience irAEs with grade 3 or higher toxicities (Table 1.2). 
A systematic review of adverse events in randomized trials assessing 
ICIs reported severe grade 3 and 4 adverse events in about half of 
patients who received combined anti-CTLA-4 and anti-PD-1 therapy, 
a higher incidence than was reported for either antibody when given 
separately or in combination with chemotherapy.38

Melanoma. In patients with melanoma, the use of anti-PD-L1 therapy 
in combination with the targeted agents vemurafenib and cobimetinib 
has gained US Food and Drug Administration approval, with grade 3 
and 4 adverse events demonstrated in 79% of the immunotherapy 
group versus 73% in the targeted therapy alone group.39

Non-small-cell lung cancer. ICIs in combination with chemotherapy 
have become established treatment protocols in the management of 
NSCLC and small-cell lung cancer.40 In Phase III studies investigating 
chemotherapy in combination with ICIs, the toxicity profile across all 

TABLE 1.2

Severity of irAEs by grade

Grades

Grades refer to the severity of the irAE. The CTCAE v5.0 displays 
grades 1 to 5 with unique clinical descriptions of severity for each AE 
based on this general guideline.

Grade 1 Mild AE; clinical or diagnostic observations only; 
intervention not indicated

Grade 2 Moderate AE; minimal, local or non-invasive 
intervention indicated; limiting age-appropriate 
instrumental ADL

Grade 3 Severe AE or medically significant but not immediately 
life-threatening; hospitalization or prolongation of 
hospitalization indicated; disabling; limiting self-
care ADL

Grade 4 Life-threatening consequences; urgent intervention 
indicated

Grade 5 Death related to AE

ADL, activities of daily living; AE, adverse event; CTCAE, Common Terminology 
Criteria for Adverse Events.

� Immunotherapy and its side effects: an overview
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events and all grades was similar between the immunotherapy arms 
and the placebo arms.40–42 The IMpower150 study43 investigated the 
addition of vascular endothelial growth factor (VEGF) inhibition to 
chemotherapy and immunotherapy, with the anti-VEGF rationale 
going beyond anti-angiogenesis to modulate the immunosuppressive 
microenvironment to enhance the response to chemoimmunotherapy. 
The combination of ICI, chemotherapy and VEGF inhibition reported 
56% grade 3 and 4 adverse events compared with 48% in the 
chemotherapy and VEGF inhibition arm, although the efficacy of the 
former regimen has led to it becoming available in Australia as a first-
line treatment option in patients with NSCLC.

In patients with NSCLC harboring a mutation in the gene 
encoding the epidermal growth factor receptor (EGFR), the use of ICI 
concurrently with targeted therapy has demonstrated high rates of 
interstitial lung disease, necessitating the cessation of a Phase Ib trial.44 
Another study in the same patient population, investigating immune 
checkpoint inhibition either before or after osimertinib, found that 
those who received osimertinib after an ICI experienced severe irAEs 
(15%), including pneumonitis, while those who had osimertinib prior 
to an ICI reported no irAEs.45

Such combination drug therapy approaches with ICIs remain an 
ongoing area of investigation in the quest to improve the efficacy of 
monotherapy.

Diagnosing and managing irAEs. Because these side effects can 
be life-threatening or even fatal, when managing patients receiving 
treatment with checkpoint inhibitors a high level of suspicion should 
be present when atypical or systemic symptoms or signs are detected. 
Early diagnosis of irAEs and active and aggressive management by 
the treating clinician is critical to lower morbidity and mortality in 
patients undergoing treatment with ICIs. Extreme caution should 
be exercised when prescribing these therapies to patients who may 
not have the capacity or who are unlikely to report what may be a 
potential adverse event.

However, as ICIs are combined with other treatment modalities, 
detecting irAEs and differentiating them from the toxicities of 
chemotherapy and other anticancer therapies, or the underlying 
cancer or comorbid medical condition, has become more challenging. 

 
 

© S. Karger Publishers Ltd 2023

D
ow

nloaded from
 http://karger.com

/books/book-pdf/3842014/283413.pdf by Fener villalba Bonilla on 02 August 2024



23

It is important to note that the clinical recommendations for 
managing irAEs, as discussed in this book, have been drawn from 
general clinical consensus and the experience of clinicians and other 
healthcare professionals with expertise in prescribing these agents. 
No prospective studies have assessed whether one treatment strategy 
is superior to another.

Management by toxicity grade. The management of each side 
effect and complication depends on the organ or system involved and 
the severity of the adverse event (see Table 1.2). As a general rule, ICI 
treatment should be continued, with close monitoring, for grade 1 
toxicities, except for some neurological, hematologic and cardiac 
toxicities. Therapy with ICIs may be interrupted for most grade 2 
toxicities, with treatment restarted when toxicity symptoms revert to 
grade 1 or full normalization occurs. Grade 2 toxicity can be treated 
with low-dose corticosteroids.

The management of grade 3 toxicities generally warrants 
the discontinuation of the ICI(s) and treatment with high-dose 
corticosteroids (prednisone, 1–2 mg/kg/day, or methylprednisolone, 
1–2 mg/kg/day, until clinical improvement and step down to oral 
therapy is deemed safe). Corticosteroids should be given for at least 
4–6 weeks and then tapered slowly with regular vigilance. Individuals 
with refractory toxicities may require infliximab (anti-tumor necrosis 
factor [TNF]) or other immunosuppressive agents depending on the 
organ system involved.

Additionally, long-term treatment (> 6 weeks) with immunosuppressive 
drugs increases the chance of opportunistic infections; therefore, 
pneumocystis prophylaxis should be considered. Thus far, there is no 
substantial evidence that the clinical outcome of patients receiving 
treatment with ICIs is affected by the use of immunosuppressive 
agents for the management of irAEs. Data suggest concomitant usage 
of corticosteroids in special populations results in inferior response 
and survival, however this may be confounded by a sicker population 
requiring steroid therapy.46

As a general rule, permanent discontinuation of ICIs is 
recommended for patients with grade 4 toxicities. An exception is the 
treatment of endocrinopathies that can be controlled by hormone 
replacement treatment. Dose adjustments for toxicity are not 
recommended as they have not been shown to alter safety.47

� Immunotherapy and its side effects: an overview
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TABLE 1.3

Indications for TGA-approved PD-1 checkpoint inhibitors*

Pembrolizumab

Malignant melanoma

•	 Unresectable or metastatic melanoma

•	 Adjuvant treatment of melanoma with lymph-node involvement after 
complete resection

Metastatic NSCLC

•	 In combination with pemetrexed and platinum Cx for non-squamous 
NSCLC with no EGFR or ALK aberrations – first line

•	 In combination with carboplatin and paclitaxel or nab-paclitaxel for 
squamous NSCLC – first line

•	 NSCLC with high PD-L1 expression (TPS ≥ 50%) and no EGFR or ALK 
aberrations – first line

•	 NSCLC with PD-L1 expression (TPS ≥ 1%) after progression on 
platinum-containing Cx

•	 NSCLC with EGFR or ALK aberrations after progression on approved 
therapy for these aberrations

Recurrent or metastatic head and neck squamous cell carcinoma 
(HNSCC)

•	 After progression on platinum-containing Cx

•	 As monotherapy or in combination with platinum and 5-fluorouracil 
Cx as first-line therapy in metastatic or unresectable recurrent HNSCC

Classic Hodgkin lymphoma (cHL)

•	 Adults and children with refractory cHL

•	 Adults and children who have relapsed after ≥ 3 prior lines of therapy

Primary mediastinal large B-cell lymphoma (PMBCL)

•	 Adults and children with refractory PMBCL

•	 Adults and children who have relapsed after ≥ 2 prior lines of therapy

CONTINUED
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Locally advanced or metastatic urothelial carcinoma

•	 For tumors with PD-L1 expression (CPS ≥ 10) if ineligible for cisplatin-
containing Cx

•	 If ineligible for any platinum-containing Cx, regardless of PD-L1 status

•	 During or after platinum-containing Cx or within 12 months of 
neoadjuvant or adjuvant platinum-containing Cx

•	 BCG-unresponsive, high-risk, non-muscle invasive bladder cancer with 
carcinoma in situ ineligible for cystectomy

Microsatellite instability high (MSI-H) cancer

•	 Adults and children with unresectable metastatic MSI-H or dMMR 
solid tumors after progression on treatment if there are no alternative 
treatment options

•	 Colorectal cancer after progression on treatment with 
fluoropyrimidine, oxaliplatin and irinotecan

•	 First-line colorectal cancer that is MSI-H or dMMR

Gastric cancer

•	 Recurrent locally advanced or metastatic gastric or gastroesophageal 
junction adenocarcinoma with PD-L1 expression (CPS ≥ 1) after 
progression on ≥ 2 prior lines of therapy including fluoropyrimidine- 
and platinum-containing Cx, and, if appropriate, HER2/neu-targeted 
therapy

•	 In combination with platinum and fluoropyrimidine for the first-line 
treatment of patients with locally advanced or metastatic carcinoma of 
the esophagus or HER2-negative gastroesophageal junction that is not 
amenable to surgical resection or definitive chemoradiation

Renal cell carcinoma

•	 In combination with axitinib

Cutaneous squamous cell carcinoma (CSCC)

•	 As monotherapy for recurrent or metastatic CSCC

Endometrial carcinoma

•	 In combination with lenvatinib following systemic therapy

CONTINUED

TABLE 1.3 CONTINUED

Pembrolizumab

� Immunotherapy and its side effects: an overview

 
 

© S. Karger Publishers Ltd 2023

D
ow

nloaded from
 http://karger.com

/books/book-pdf/3842014/283413.pdf by Fener villalba Bonilla on 02 August 2024



26

Managing Immune-Related Adverse Events in Oncology

Tumor mutational burden-high (TMB-H) cancer

•	 Adults and children with unresectable or metastatic TMB-H 
(≥ 10 mutations/megabase [mut/Mb]) solid tumors, as determined by a 
validated test, that have progressed after treatment and who have no 
satisfactory alternative treatment options

Nivolumab

Malignant melanoma

•	 As monotherapy or in combination with ipilimumab for unresectable 
or metastatic melanoma

•	 Adjuvant treatment of melanoma with lymph-node involvement or 
metastases after complete resection

Metastatic NSCLC

•	 Progression on or after platinum-containing Cx

•	 NSCLC with EGFR or ALK aberrations after progression on approved 
therapy for these aberrations

•	 In combination with ipilimumab and 2 cycles of platinum-doublet 
Cx for metastatic or recurrent NSCLC with no EGFR or ALK 
aberrations

Malignant pleural mesothelioma

•	 In combination with ipilimumab

Renal cell carcinoma (RCC)

•	 Advanced RCC after anti-angiogenic therapy

•	 In combination with ipilimumab for previously untreated intermediate- 
or poor-risk RCC

•	 In combination with cabozantinib

Classic Hodgkin lymphoma (cHL)

•	 Adults with relapsed or progressed cHL after autologous HSCT and 
brentuximab vedotin

CONTINUED

TABLE 1.3 CONTINUED

Indications for TGA-approved PD-1 checkpoint inhibitors*

Pembrolizumab
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Recurrent or metastatic head and neck squamous cell carcinoma

•	 Progression on or after platinum-containing Cx

Urothelial carcinoma

•	 Progression on or after platinum-containing Cx or within 12 months 
of neoadjuvant or adjuvant treatment with platinum-containing Cx

Hepatocellular carcinoma

•	 After treatment with sorafenib

Esophageal squamous cell carcinoma

•	 As monotherapy after platinum-based Cx for unresectable advanced, 
recurrent or metastatic disease

Esophageal cancer or gastroesophageal junction cancer

•	 Adjuvant treatment of resected cancer in patients who received 
neoadjuvant Cx

*At the time of publication.
ALK, gene encoding anaplastic lymphoma kinase; BCG, Bacillus Calmette-
Guérin; CPS, combined positive score; Cx, chemotherapy; dMMR, mismatch 
repair deficiency; HER2/neu, human epidermal growth factor receptor 2 (also 
called erb-b2 receptor tyrosine kinase 2 [ERBB2]); HSCT, hematopoietic stem cell 
transplantation; TGA, Therapeutic Goods Administration (Australia); TPS, tumor 
proportion score.

TABLE 1.4

Indications for TGA-approved PD-L1 checkpoint inhibitors*

Atezolizumab

Locally advanced or metastatic urothelial carcinoma

•	 With expression of PD-L1 (PD-L1-stained tumor-infiltrating immune 
cells covering ≥ 5% of tumor area) and ineligible for cisplatin-
containing Cx

•	 Ineligible for any platinum-containing Cx regardless of level of PD-L1 
expression

CONTINUED

TABLE 1.3 CONTINUED

Nivolumab

� Immunotherapy and its side effects: an overview
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Metastatic non-small-cell lung cancer (NSCLC)

•	 In combination with bevacizumab and platinum-doublet Cx as 
first-line therapy for patients with metastatic non-squamous NSCLC 
without an EGFR or ALK genomic aberration, and in patients with 
EGFR or ALK aberrations after progression on approved therapy for 
these aberrations

•	 In combination with nanoparticle albumin-bound paclitaxel  
(nab-paclitaxel) and carboplatin as first-line therapy for metastatic 
non-squamous NSCLC with no EGFR or ALK genomic aberrations

•	 As monotherapy for locally advanced or metastatic NSCLC after Cx

Small-cell lung cancer

•	 In combination with carboplatin and etoposide for extensive-stage 
disease

Triple-negative breast cancer

•	 In combination with albumin-bound paclitaxel in patients whose 
tumors express PD-L1 ≥ 1%

Hepatocellular carcinoma

•	 In combination with bevacizumab

Durvalumab

Small-cell lung cancer

•	 In combination with etoposide and either carboplatin or cisplatin as 
first-line treatment

Unresectable stage III non-small-cell lung cancer

•	 After platinum-containing Cx and radiation therapy if the disease has 
not progressed

Avelumab

Merkel cell carcinoma

•	 Adults and children (≥ 12 years)

CONTINUED

TABLE 1.4 CONTINUED

Indications for TGA-approved PD-L1 checkpoint inhibitors*

Atezolizumab
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Metastatic urothelial carcinoma

•	 First-line maintenance therapy

Renal cell carcinoma

•	 In combination with axitinib
*At the time of publication.
ALK, gene encoding anaplastic lymphoma kinase; Cx, chemotherapy; 
TGA, Therapeutic Goods Administration (Australia).

TABLE 1.4 CONTINUED

Avelumab

TABLE 1.5

Indications for TGA-approved CTLA-4 checkpoint inhibitors*

Ipilimumab

Malignant melanoma

•	 Adults and children (≥ 12 years) with unresectable or metastatic 
melanoma

•	 Adjuvant treatment of cutaneous melanoma with pathological 
regional lymph-node involvement > 1 mm after complete resection, 
including total lymphadenectomy

•	 In combination with nivolumab

Renal cell carcinoma (RCC)

•	 In combination with nivolumab for previously untreated 
intermediate- or poor-risk advanced RCC

Non-small-cell lung cancer

•	 In combination with nivolumab and 2 cycles of platinum-doublet Cx

Malignant pleural mesothelioma

•	 In combination with nivolumab
*At the time of publication.
Cx, chemotherapy; TGA, Therapeutic Goods Administration (Australia).

� Immunotherapy and its side effects: an overview
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Key points – immunotherapy and its side effects: 
an overview

•	 Activation of CD8+ cytotoxic T cells requires three signals: 
engagement of the T-cell receptor (TCR) with antigen 
presented on major histocompatibility complex (MHC) 
class I molecules; the binding of CD80 (B7-1) on the APC 
with CD28 on the T cell; and the binding of MHC class I 
molecules to accessory CD8 molecules on the T cell.

•	 Cancer immunoediting results in resistant tumor cells 
that evade detection and elimination, leading to the 
development of clinically detectable cancer.

•	 Tumor cells activate immunosuppressive pathways that 
inhibit the initial antitumor T-cell response via immune 
checkpoint molecules expressed on the surface of 
activated T cells.

•	 Immune checkpoint targets for immunotherapy include 
programmed cell death 1 (PD-1) protein, programmed 
cell death ligand 1 (PD-L1) and cytotoxic T lymphocyte-
associated antigen 4 (CTLA-4).

•	 Treatment with monoclonal antibodies that bind and 
inhibit PD-1, PD-L1 and CTLA-4 is well tolerated and 
generally less toxic than standard chemotherapy.

•	 Although immune-related adverse events (irAEs) are 
usually low grade and controllable, they are unpredictable 
and can be severe, so vigilance is needed.

•	 Early diagnosis and aggressive management of irAEs is 
critical to lower morbidity and mortality.
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Colitis
Mild self-limiting diarrhea (an increase in stool frequency) is one  
of the most frequently reported adverse events with ICIs. The 
incidence of diarrhea is higher in patients receiving CTLA-4 mAb 
therapy than in those receiving PD-L1 mAbs, occurring in 27–54% 
and 7–18% of patients, respectively.1–7 Diarrhea of any grade is highest 
in combination anti-CTLA-4/anti-PD-1 regimens, occurring in up 
to 44% of patients. Similarly, grade 3/4 events are more frequent 
in patients receiving combination therapy (9%) than in those 
receiving anti-CTLA-4 or anti-PD-1/PD-L1 monotherapy (3–6% and 
0–3%, respectively).2–9 More recent studies investigating the use of 
combination anti-CTLA-4 and anti-PD-1 regimens in advanced renal 
cell carcinoma, colorectal cancer with high microsatellite instability, 
advanced NSCLC and malignant pleural mesothelioma reported lower 
rates of diarrhea (any grade < 27%).10 In these studies, ipilimumab was 
administered at the lower dose of 1 mg/kg, compared with the 10 mg/
kg used in the adjuvant melanoma setting. The common terminology 
for grading diarrhea toxicities issued by the US National Cancer 
Institute is shown in Table 2.1.

Diarrhea is a symptom of, but clinically different from, the more 
serious immune-related gastrointestinal toxicity of colitis. Along 
with an increase in stool frequency, gastrointestinal toxicity is often 
associated with abdominal pain, watery stools with the presence of 
mucus or blood, fever, and evidence of inflammation.11 Diarrhea 
is the most commonly reported symptom of colitis, occurring – in 
studies – in 94% of patients who received an anti-CTLA-4 agent12 and 
89% of those using anti-PD-1 therapy.13 Diarrhea should, therefore, 
alert clinicians to the possibility of immune-related colitis and prompt 
appropriate work-up.

Colitis can occur without diarrhea and should not be ruled out in 
the absence of this symptom. As with diarrhea, the incidence of colitis 
is more common in combination-treated patients (12–23% of patients, 
with grade 3/4 severity in 9–17%) and those receiving ipilimumab 
(8–13% of patients, with grade 3/4 in 3–7%) than in those receiving 
PD-1 or PD-L1 mAbs, in whom the reported incidence of any grade is 
less than 4%.1–6,8–11,14

Bowel perforation or colectomy has been reported in 1% of patients 
with melanoma treated with ipilimumab and a higher proportion 
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of patients with renal cell carcinoma (6.6%). Fatal colitis has been 
reported in 1%.1

The common terminology for grading colitis toxicities issued by the 
US National Cancer Institute is shown in Table 8.1 (see pages 103–104).15

TABLE 2.1

Grading of severity: diarrhea*

Grade 1

•	 Increase of < 4 stools per day over baseline

•	 Mild increase in ostomy output compared with baseline

Grade 2

•	 Increase of 4–6 stools per day over baseline

•	 Moderate increase in ostomy output compared with baseline

•	 Limits instrumental ADL†

Grade 3

•	 Increase of ≥ 7 stools per day over baseline

•	 Hospitalization indicated

•	 Severe increase in ostomy output compared with baseline

•	 Limits self-care ADL‡

Grade 4

•	 Life-threatening consequences

•	 Urgent intervention indicated

Grade 5

•	 Death

Bullets within a grade are the equivalent of ‘or’.
*A disorder characterized by an increase in frequency and/or loose or watery 
bowel movements.
†Instrumental ADL are the activities and tasks beyond basic self-care that are 
necessary for living independently; they include activities such as using the 
telephone, cleaning the house, doing laundry, shopping, going to the bank and 
managing medications.
‡Self-care ADL are bathing, dressing and undressing, self-feeding, using the toilet 
and taking medications; not bedridden.
ADL, activities of daily living.
Source: Common Terminology Criteria for Adverse Events. National Institutes of 
Health, National Cancer Institute 2017.15

� Gastrointestinal and hepatic adverse events
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Time to onset of immune-related diarrhea and colitis varies 
depending on the ICI, with a wide range of 1 to 107.5 weeks being 
reported.16 The median time to onset for gastrointestinal toxicity 
has been reported as 1.6 months for combination regimens, with an 
earlier presentation of 1.4 months with single-agent ipilimumab.17 
With anti-PD-1 therapy, median time to onset for gastrointestinal 
toxicity is 7.3 weeks to 3.4 months for nivolumab3,4,13 and from just 
under 3 months to 6 months for pembrolizumab.3,13 However, it is 
important for clinicians and nurses to be aware that toxicity can 
develop at any time, as gastrointestinal toxicity has been reported 
from 0.1 to 37.6 weeks.9 The pattern of early-onset diarrhea may 
increase with chemotherapy and ICI combination regimens and it is 
important for clinicians and nurses to determine the causative agent 
to guide appropriate management.

Diagnostic evaluation. Immune-related colitis should be considered 
in any patient using an ICI who presents with diarrhea. Initial work-up 
should exclude bacterial and viral infective causes.

Physical examination. The evaluation should begin with a 
thorough head-to-toe assessment to identify the spectrum and severity 
of symptoms related to enterocolitis, including:
•	 diarrhea (frequency and consistency)
•	 presence of blood or mucus in the stools
•	 abdominal pain
•	 fever
•	 vomiting
•	 mouth ulcers.

Stool culture and testing for Clostridium difficile, stool ova and 
parasites and cytomegalovirus should be undertaken to rule out an 
infective etiology. Testing for inflammatory markers, such as fecal 
lactoferrin and fecal calprotectin, may be undertaken where available, 
though the evidence to support this is varied and a high level of either 
is not specific to immunotherapy-induced colitis, but indicates the 
presence of intestinal inflammation.1,18

Blood tests. Comprehensive blood tests should be performed, 
including full blood count, electrolytes and renal function, liver 
function tests, thyroid-stimulating hormone, erythrocyte 
sedimentation rate and C-reactive protein.
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Imaging. For patients presenting with symptoms of grade 2 or 
higher, abdominal imaging with CT can be a valuable diagnostic tool 
to identify thickening of the colonic wall. In patients presenting with 
abdominal pain and fever, abdominal imaging should also be 
performed to assess for bowel perforation.

To accurately diagnose and evaluate the extent of immune-related 
colitis, flexible sigmoidoscopy or colonoscopy should be performed. 
These imaging procedures can be used to assess the presence of 
ulceration, with biopsies taken to prove histological inflammatory 
changes (Figure 2.1); this approach is recommended for patients with 
persistent diarrhea.1,3,11,13,17–20

When to refer. Patients presenting with gastrointestinal toxicity 
greater than grade 2 should be promptly referred to a specialist 
gastroenterologist if an infective cause has been excluded. Patients 
who require investigation with flexible sigmoidoscopy or colonoscopy 
or management with anti-inflammatory agents, such as the anti-
TNFα agent infliximab, are most appropriately managed by a 

Figure 2.1 �Histologic features of ICI-associated colitis. Adapted from Khan  
et al. 2018.21 Reproduced with permission from The Cleveland Clinic 
Foundation. © 2022 The Cleveland Clinic Foundation. All rights reserved.

� Gastrointestinal and hepatic adverse events
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gastroenterologist who has experience in managing colitis following 
ICI therapy.

Management of colitis arising from ICI treatment is determined by 
the severity and grading of symptoms. All patients should be educated 
about the possible signs and symptoms of colitis and when to alert 
their healthcare team.

Treatment for grade 2 toxicity or greater is with corticosteroids at a 
dose of 1 mg/kg/day prednisone (or methylprednisolone equivalent) 
and can be escalated to 2 mg/kg/day in cases of grade 4 toxicity or 
grade 2/3 toxicity that does not respond to initial steroid management.

For grade 2 toxicity, ICI treatment should be stopped until 
symptoms resolve to grade 1. For grade 3, anti-CTLA-4 therapy should 
be permanently discontinued, while restarting anti-PD-1 therapy can 
be considered when symptoms resolve to grade 1.

For grade 4 toxicity, the ICI should be permanently discontinued. 
Hospitalization should be considered to allow for close monitoring of 
symptoms as well as management of hydration needs, nutrition and 
electrolyte imbalance, as colitis due to ICIs can be fatal.

Treatment with a biological agent such as infliximab (5 mg/kg) 
or vedolizumab (300 mg) should be considered in patients with 
grade 2 colitis whose symptoms have not resolved to grade 1 within 
3 days, and started promptly in patients with grade 3 or 4 endoscopy-
confirmed colitis if there is no response to high-dose steroids within 
3–5 days; if needed, a further dose can be administered after 2 weeks 
(10 mg/kg).22,23 Emerging evidence suggests that early administration 
of these biological agents (< 10 days following symptom onset) 
can result in less frequent steroid taper failure and fewer steroid 
tapering attempts, shorter courses of steroid use and shorter duration 
of symptoms when compared with later initiation of biological 
therapies.24 The use of ustekinumab and tofacitinib for refractory 
colitis has been reported but in very small sample sizes and is not 
standard practice.25,26 Management of immune-related colitis is 
summarized in Table 8.1 (see pages 103–104).

Risk factors that may predict the development of immune-mediated 
colitis include the gut microbiome of the patient, prior treatment 
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with non-steroidal anti-inflammatory drugs and a pre-existing 
gastrointestinal autoimmune disorder, particularly inflammatory 
bowel disease.12,27,28

Nursing considerations. Nurses have a vital role in educating patients 
and carers about the signs and symptoms of immune-related colitis 
and when to contact their healthcare provider. As nursing staff tend to 
interact more frequently than doctors with patients and are the initial 
point of contact for patients being treated with ICIs, they also need 
to identify, assess and manage gastrointestinal toxicity. As patients 
undergo multimodality and combination treatment, it is essential that 
nurses are aware of differing toxicity profiles and utilize appropriate 
tools when assessing patients. Noting a patient’s baseline bowel 
pattern allows early identification of changes, which is important 
as the Common Terminology Criteria for Adverse Events (CTCAE) 
toxicity grading is based on frequency above baseline.15 For patients 
with grade 1 symptoms who are being managed as an outpatient, 
nurse follow-up is essential for ongoing monitoring of symptoms and 
rapid escalation of care should symptoms worsen.

Hepatotoxicity
Immune-related hepatitis with an ICI is often asymptomatic and 
is identified through abnormalities picked up on routine blood 
tests. Irregular liver function tests, most frequently elevated alanine 
transaminase and aspartate transaminase (ALT/AST) and, less 
commonly, bilirubin, occur in up to 30% of patients treated with 
combination anti-CTLA-4/anti-PD-1 regimens (with grade 3/4 toxicity 
in ~15%) and 2–10% of patients treated with anti-CTLA-4 (grade 3/4 
toxicity in 0–2%) or anti-PD-1/PD-L1 (grade 3/4 toxicity in 1–3%) 
monotherapy.2,8,9,14,18,19,24

Time to onset for hepatotoxicity varies, but symptoms can occur 
as early as 4 weeks after treatment initiation and as late as 25 weeks. 
Predominantly, though, hepatotoxicity develops within the first 
6–12 weeks of treatment initiation (Figure 2.2). The common 
terminology for grading hepatotoxicity is shown in Table 8.2  
(see pages 105–106).

� Gastrointestinal and hepatic adverse events
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Diagnostic evaluation
Laboratory work-up. Blood liver function variables (ALT, AST, 

bilirubin) should be monitored before each ICI infusion. Patients 
should also be assessed for fatigue and malaise and symptoms of 
elevated bilirubin, such as jaundice, severe nausea, vomiting and 
dark-colored urine. Elevated liver enzymes should prompt investigation 
to exclude other possible etiologies, such as liver metastases, viral 
hepatitis, thrombosis, drug-induced toxicity or alcohol history.

Imaging. Radiological investigation with liver ultrasound or CT 
may identify mild hepatomegaly if immune toxicity is present but can 
be helpful to rule out other etiologies.

Biopsy. A liver biopsy can be performed in cases of grade 3 toxicity 
or when liver function test abnormalities persist, but in practice a 
biopsy is rarely warranted as treatment response provides diagnostic 
information.

When to refer. Most cases of immune-related hepatitis respond to 
corticosteroid management. Patients with grade 3/4 toxicity or those 
who are refractory to steroids should be referred to a gastroenterologist 
or hepatologist.
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Figure 2.2 �Relative time course for the appearance of different irAEs 
reported for ipilimumab. © 2012 Reproduced with permission American 
Society of Clinical Oncology. All rights reserved. Weber et al. 2012.29
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Management. All patients and their carers should be educated about 
the possible side effects of immune-related hepatitis and should 
undergo liver function blood tests before each infusion of an ICI.

For grade 1 elevated liver enzymes, the ICI may be continued 
with close monitoring of liver function – testing once or twice a 
week. Treatment for grade 2 or greater toxicity is with corticosteroids 
at a dose of 0.5–1 mg/kg/day prednisone (or methylprednisolone 
equivalent). If there is inadequate improvement after 3 days, 
mycophenolate mofetil may be considered. In cases of grade 3/4 
toxicity that do not respond to steroid management, a liver biopsy 
should be considered, in consultation with an expert hepatologist, 
to rule out other etiologies. Azathioprine or mycophenolate mofetil 
may be considered once an infectious cause has been excluded.22 
Infliximab is not indicated in the management of hepatitis as its use 
can result in liver failure, but tocilizumab may be considered.30

For grade 2 toxicity, ICI treatment should cease until symptoms 
resolve to grade 1. For more severe toxicities, the ICI should be 
permanently discontinued. Management of immune-related hepatitis 
is summarized in Table 8.2 (see pages 105–106).

Nursing considerations. Nurses often review pathology ahead of 
treatment and undertake pretreatment assessment, so it is essential 
that nurses know how to interpret liver function blood tests and are 
familiar with the toxicity grading to ensure appropriate escalation and 
management. Dose adjustments of chemotherapy are often required 
in the context of abnormal liver function. This needs to be considered 
in patients who are receiving ICI therapy in combination with 
chemotherapy and have low-grade hepatotoxicity.

For patients with grade 1 symptoms who are being managed as an 
outpatient, nurse follow-up ensures ongoing monitoring of symptoms 
and prevents delays in management by facilitating rapid escalation 
of care should symptoms become exacerbated. Nurses also have a key 
role in educating the patient and carer about signs and symptoms of 
liver toxicity and when to contact the healthcare team.

For further detailed information, refer to individual Australian 
Product Information.

� Gastrointestinal and hepatic adverse events
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Key points – gastrointestinal and hepatic  
adverse events

•	 Diarrhea is a symptom of but is clinically different from 
colitis, which may also be associated with abdominal pain, 
mucus or blood in the stool, and fever.

•	 Colitis is most frequently reported in patients receiving 
anti-CTLA-4 agents either in combination or as 
monotherapy.

•	 Extensive work-up should rule out infective etiologies; 
colitis should be confirmed by flexible sigmoidoscopy or 
colonoscopy and biopsy.

•	 For colitis, management with infliximab or vedolizumab 
should be initiated promptly if no response to steroids is 
demonstrated within 3–5 days.

•	 All patients with grade 2 or higher colitis or grade 3/4 
hepatitis should be referred to a gastroenterologist or 
hepatologist for management.
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After fatigue, dermatologic toxicities are the second most reported 
irAEs from ICIs and have the earliest reported onset, typically 
occurring within the first month of treatment. The incidence 
of cutaneous irAEs of any grade is highest in patients receiving 
combination mAbs against CTLA-4/PD-1 and is reported in 59–64% of 
patients.1,2 With anti-CTLA-4 and anti-PD-1/PD-L1 monotherapy, the 
incidence is 44–54%2,3 and 29–42%, respectively.2,4,5

Skin irAEs are most frequently low grade; serious irAEs requiring 
discontinuation of therapy are rare. Grade 3/4 toxicities are reported 
in approximately 7% of patients receiving combination anti-CTLA-4/
anti-PD-1 mAbs, less than 5% of patients treated with anti-CTLA-4 
monotherapy2,3 and less than 1% of patients receiving anti-PD-1/
PD-L1 monotherapy.4,6

The most common skin toxicities are rash, pruritus and vitiligo. 
Rarer skin irAEs, including psoriasis, photosensitivity reaction, SJS, 
TEN and Sweet’s syndrome, have also been reported.7–9

Rash
A non-defined rash is reported in approximately 40% of patients 
receiving combination ipilimumab/nivolumab therapy, approximately 
24% of patients receiving ipilimumab monotherapy and approximately 
15% of patients treated with anti-PD-1/PD-L1 monotherapy. A grade 3/4 
rash is reported in less than 5% of patients using combination 
therapy and less than 3% of those using ipilimumab or anti-PD-1 
monotherapy.1,4,10,11 The rash, often described as reticular and 
erythematous, occurs predominantly on the trunk and extremities; it 
may be asymptomatic or associated with pruritus.12,13

A more specific maculopapular rash (Figure 3.1), also known as 
morbilliform exanthema, has been reported in approximately 15% 
of patients receiving combination ICIs, approximately 8% receiving 
anti-CTLA-4 monotherapy and approximately 5% using anti-PD-1/
PD-L1 monotherapy, with grade 3/4 events reported in less than 
3% of cases.1,10 Incidence may be higher as presentations have been 
categorized as ‘rash’ or ‘skin eruption’ in some studies.11,12 Clinical 
presentation is similar to typical antibiotic exanthematous eruptions 
with macules and papules affecting the trunk and extremities but 
sparing the face. The National Cancer Institute’s CTCAE for this type 
of rash are given in Table 8.3 (see pages 107–108).
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Lichenoid dermatitis
Lichenoid dermatitis (Figure 3.2) is particularly common in patients 
treated with anti-PD-1/PD-L1 agents, occurring in approximately 
20% of patients; however, it is likely to be under-reported due 
to misclassification. It is far less common in patients receiving 
anti-CTLA-4 ICIs. Onset is usually several weeks following the 
commencement of treatment but can develop many months after 
treatment initiation. Presentation is often that of lichen planus with 
scaly papules and plaques over the trunk and extremities, and rarely 
in the mouth. Lichen sclerosis can also occur in the genital area. The 
associated burning and pruritus can be severe.15–17

Pruritus
The incidence of pruritus of any grade is similar to that of a rash, 
occurring in more than 33% of patients on combination therapy, 
25–35% of those on ipilimumab monotherapy and 13–20% of those 
using anti-PD-1/PD-L1 monotherapy.10,16 Pruritus, which is mostly 
low grade (< 2% reported grade 3/4), can be localized or more diffuse, 
with associated skin changes such as lichenification, excoriation 
and ooze.17,18 Pruritus without an associated skin eruption is also 

(a) (b)

Figure 3.1 �Grade 3 maculopapular rash with ICI therapy. Reprinted, with 
permission from Springer, from Sibaud 2018.14

� Dermatologic adverse events
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commonly reported. Itch, of any grade, can have a huge impact on a 
patient’s quality of life. The common terminology for grading pruritus 
is given in Table 8.4 (see pages 108–109).

Vitiligo
Vitiligo (Figure 3.3) occurs predominantly in patients treated for 
melanoma and it seems to have a positive association with long-
term survival, with its presence indicating clinical response to 
anti-PD-1 immunotherapy.19 Vitiligo has been reported in 8–10% 
of patients receiving combination ICIs or anti-PD-1 monotherapy; 
it is less common with single-agent ipilimumab (4%).10 Vitiligo 
lesions can persist after treatment discontinuation. The common 
terminology for grading hypopigmentation, including vitiligo, is 
given in Table 3.1.

Bullous pemphigoid
Immune-related bullous pemphigoid has been reported with 
the use of PD-1/PD-L1 mAbs and can occur following months of 
treatment.18 Bullous pemphigoid blisters are commonly preceded 
by a maculopapular rash and pruritus. A scheme for grading bullous 
dermatoses, including bullous pemphigoid and other autoimmune 
bullous dermatoses, is shown in Table 8.5 (see pages 110–111).

Figure 3.2 �Lichen sclerosus presents as white crinkled or thickened patches 
of skin that tend to scar. The associated burning and pruritus can be severe. 
Reprinted with permission from DermNet New Zealand. https://dermnetnz.
org/topics/lichen-sclerosus
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Figure 3.3 �Patchy lesions of vitiligo; the grade of severity depends on the 
body surface area affected.

TABLE 3.1

Grading of severity: hypopigmentation*

Grade 1

•	 Hypopigmentation or depigmentation covering < 10% BSA

•	 No psychosocial impact

Grade 2

•	 Hypopigmentation or depigmentation covering > 10% BSA

•	 Associated psychosocial impact

Bullets within a grade are the equivalent of ‘or’.
*A disorder characterized by loss of skin pigment (e.g. vitiligo).
BSA, body surface area.
Source: National Institutes of Health, National Cancer Institute 2017.20

� Dermatologic adverse events
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Rarer skin irAEs
Cases of rarer skin irAEs have been reported with the use of both 
CTLA-4 and PD-1 ICIs. While the incidence needs to be determined, 
cases of extensive exfoliative dermatitis, SJS and TEN have been 
described. A maculopapular rash may be the initial presenting 
symptom of a more severe dermatologic irAE.18 The development of 
psoriasis or exacerbation of pre-existing psoriasis has been reported 
with both CTLA-4 and PD-1 ICIs and several cases of Sweet’s 
syndrome have been reported in patients treated with ipilimumab.18 
Cases of drug reaction with eosinophilia and systemic symptoms 
(DRESS) have also been reported. Table 3.2 provides a full spectrum of 
skin toxicities from ICIs that have been described in the literature.

Diagnostic evaluation
While dermatologic toxicities are one of the most commonly 
reported irAEs from ICIs, other possible etiologies should be excluded. 
Differential diagnoses include infection, reaction to another drug, 
exacerbation of a pre-existing skin disorder and an unrelated skin 
condition.

Physical examination. A head-to-toe assessment should be 
performed, including inspection of the patient’s mucous membranes. 
In order to accurately grade the toxicity, a full body examination 
using an assessment tool should be performed to determine the 
percentage of body surface area affected (Figure 3.4). Photographic 
documentation is also helpful for tracking the progress of 
cutaneous AEs.

Laboratory work-up. Blood tests should be undertaken, including 
a full blood count, liver and kidney function tests and electrolytes. 
Further tests, such as a screening antinuclear antibody test, can be 
performed if an autoimmune condition is suspected.21

Biopsy. For patients undergoing work-up for suspected bullous 
dermatoses or a more severe cutaneous reaction such as SJS/TEN, 
a skin biopsy is needed. Skin biopsies should also be taken for patients 
with a persistent, recurrent or atypical rash.18
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TABLE 3.2

Spectrum of reported dermatologic toxicities from ICIs

•	 Eruptive keratoacanthoma

•	 Actinic keratosis and squamous cell carcinoma

•	 Erythema-nodosum-like panniculitis

•	 Radiosensitization

•	 Grover’s disease

•	 Neutrophilic dermatoses (Sweet’s syndrome, pyoderma gangrenosum)

•	 Dermatomyositis

•	 Sjögren’s syndrome

•	 Necrotizing vasculitis

•	 Acneiform eruption

•	 Papulopustular rosacea

•	 Annular granuloma

•	 Peritumoral inflammatory cellulitis

•	 TEN, SJS

•	 Drug reaction with eosinophilia and systemic symptoms (DRESS)

•	 Erythema multiforme

•	 Photosensitivity

•	 Urticaria

•	 Alopecia, hair repigmentation

•	 Sclerodermoid reaction

•	 Nail changes

Source: Sibaud 2018.14

For severe cutaneous reactions such as SJS, patients should:
•	 have blood cultures if febrile
•	 have regular vital signs taken
•	 be monitored for additional symptoms such as fevers, photophobia, 

odynophagia (pain on swallowing), dysuria, pain involving the 
genitals, abdominal pain or pain associated with bowel 
movements.21

� Dermatologic adverse events
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When to refer
Patients who have a suspected dermatologic emergency such as SJS/
TEN, Sweet’s syndrome or DRESS should be admitted to hospital, 
with urgent referral to a dermatologist. Patients may also require 
management by a specialized burns unit. In cases of other cutaneous 
toxicities that are grade 3/4, same-day dermatologist consultation 
is recommended. In cases of persistent or worsening grade 2 
toxicity, referral to a specialist dermatologist should be considered. 
Early engagement and involvement of a dermatologist in the 
multidisciplinary management of patients receiving ICIs can result in 
the prompt diagnosis of treatment-related skin toxicities, a reduction 
in morbidity and the optimization of dermatologic therapies.13

1%

4.5%

4.5%4.5%

18%

9%

4.5%

4.5%

18%

9%

4.5%

9%

4.5%

9%

Figure 3.4 �A guide for assessing body surface area affected by an immune-
related dermatologic adverse event.
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Management
A number of strategies can be put in place to help reduce the risk of 
developing a skin toxicity or assist in minimizing the exacerbation of 
cutaneous irAEs, including:22

•	 avoiding sun exposure
•	 using non-irritant moisturizers
•	 using mild skin washes
•	 avoiding scrubbing the skin
•	 avoiding wearing tight-fitting clothing.

Management depends on toxicity and grade, with topical 
corticosteroids used for grade 1–2 irAEs, escalating to systemic 
corticosteroids for grade 3 toxicities. In cases of rash or pruritus, 
treatment with ICIs may continue with grade 1–2 toxicities but should 
be stopped in cases of grade 3 toxicity and restarted in consultation 
with a dermatologist. Where severe and potentially life-threatening 
cutaneous irAEs are suspected (SJS/TENS, DRESS, Sweet’s syndrome), 
ICI treatment should be stopped immediately.5,21

Guidance for managing cutaneous irAEs is summarized in 
Tables 8.3–8.5 (see pages 107–111). A steroid-refractory patient should 
be managed by an experienced dermatologist.

Nursing considerations
Nurses are vital for providing education to patients and carers about 
the signs and symptoms of cutaneous toxicities as well as skin care 
and self-management strategies.

As nursing staff are well placed to undertake regular assessment 
of the patient’s skin before each treatment, they have an important 
role in assessing, identifying and managing dermatologic irAEs. 
For patients with low-grade symptoms who are being managed as 
an outpatient and those who are tapering steroids, follow-up by a 
member of the nursing team enables the ongoing monitoring of 
symptoms and ensures rapid escalation of care on exacerbation of 
symptoms. Skin irAEs often impact a patient’s quality of life, which 
may affect treatment adherence – nurses are able to support and 
counsel patients to minimize quality of life deterioration and provide 
practical advice using management algorithms.23

Please refer to individual Australian Product Information for further 
detailed information.

� Dermatologic adverse events
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Key points – dermatologic adverse events

•	 Dermatologic toxicities are some of the most reported 
adverse events associated with the use of ICIs.

•	 Onset usually occurs within the first 4–8 weeks of 
initiating therapy.

•	 Rash and pruritus are the most frequently reported skin 
toxicities; importantly, they may also be the presenting 
symptoms of more severe dermatologic conditions.

•	 All patients with toxicity greater than grade 2 should be 
referred to a specialist dermatologist; specialist advice 
should guide decisions on when to restart ICI therapy.

•	 Nurses have a vital role in assessing the patient and 
providing education and advice to manage symptoms and 
maintain quality of life.
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Immune-related adverse events (irAEs) that result in alterations 
to endocrine function are frequently reported, with the thyroid, 
pituitary then adrenal glands the most commonly affected. The onset 
of endocrine toxicity typically occurs within the first 12 weeks of 
starting therapy with an ICI, although not exclusively, and presenting 
symptoms can be vague. Unlike other irAEs, endocrine-associated 
adverse events persist despite completion or discontinuation of 
treatment; they require long-term management with hormone 
therapy as the affected gland rarely recovers function.1–4

Epidemiology
Incidence can be difficult to determine accurately because of the non-
specific nature of symptoms, such as fatigue, headaches and nausea. 
These are symptoms that commonly result from malignancy, sites 
of metastatic disease and other anticancer and supportive therapies, 
and their non-specific nature results in the under-reporting or under-
detection of endocrine toxicities.5,6 Grading endocrine toxicity with 
the CTCAE7 may prove insufficient as the criteria rely on symptoms to 
determine severity rather than the results of biochemically diagnostic 
tests.4,8,9 Incidence may also be difficult to determine accurately 
as baseline screening for endocrine abnormalities is not routinely 
undertaken before starting an ICI.

As with other irAEs, the incidence of endocrine toxicity of any 
grade is highest in those patients treated with combination ICI 
therapy (~30%).3 In patients receiving treatment with monotherapy 
anti-CTLA-4 or anti-PD-1 agents, the incidence of endocrine irAEs 
is less frequent, reported as approximately 15% and approximately 
10%, respectively.1,2,10–12 A systematic review and meta-analysis 
involving 38 randomized trials reported the overall incidence 
of clinically significant (by CTCAE grade) endocrine toxicities in 
patients who received ICIs to be 10%.13

Reports of grade 3/4 endocrine toxicity are rare, even with 
combination therapy (< 5%); however, grade 5 endocrine events 
have been reported, with one pooled analysis of experience with 
combination ICI therapy reporting a death from panhypopituitarism 
with severe adrenal deficiency and adrenal crisis.3 Grading definitions 
for endocrine AEs are shown in Tables 8.6–8.10 (see pages 112–119).
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Diagnostic evaluation
Diagnostic evaluation of endocrine toxicity can be complicated by 
the lack of baseline screening for endocrine disorders as well as the 
non-specific and vague nature of symptoms that are also common 
in patients with advanced cancer. Administration of corticosteroids 
to treat other irAEs or symptoms of cancer and other treatments can 
interfere with biochemical endocrine tests.5

Physical examination. Thorough ongoing assessment for clinical 
signs and symptoms related to endocrine irAEs should be undertaken 
in the context of the patient’s history and disease state.

Biochemical tests should be performed ahead of each treatment, or at 
least every 4–6 weeks, with all patients having thyroid function tests 
(TFTs) – thyroid-stimulating hormone (TSH), free triiodothyronine 
(fT3) and free thyroxine (fT4) – and blood glucose monitoring, as 
well as routine electrolyte evaluation, before each infusion. It is 
important all TFTs are done to confirm a diagnosis. Adrenal function 
tests – adrenocorticotropic hormone (ACTH) and cortisol (early 
morning) – should be performed at baseline and at ongoing regular 
intervals; cortisol levels should not be routinely checked in patients 
on corticosteroids as the results cannot be accurately interpreted. 
Determining whether the hormonal deficiency is primary (damage to 
the thyroid gland) or secondary (dysfunction of the pituitary gland) is 
important because of the associated treatment implications; assessment 
of both thyroid and pituitary hormone levels should be undertaken.

Primary thyroid dysfunction
Abnormalities of thyroid gland function, most commonly evidence 
of hypothyroidism, are the most frequently reported endocrine irAEs; 
they are very rarely severe. Thyroid dysfunction can occur at any time 
during treatment with ICIs and hypothyroidism is often preceded by a 
period of transient hyperthyroidism from thyroiditis.

Hypothyroidism of any grade is most frequently seen in patients 
treated with combination ICI therapy (approximately 15%), with 
grade 3/4 events reported in less than 0.2% of patients.3,10 The 

� Endocrine-related adverse events
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incidence of hypothyroidism is higher in patients treated with 
PD-1 or PD-L1 mAb monotherapy than in those using single-agent 
ipilimumab (anti-CTLA-4), being reported in 4–10% and 4–7%, 
respectively, with no grade 3/4 events reported.10,11,14

Hyperthyroidism (thyrotoxicosis) of any grade is less common and 
has been reported in approximately 10% of combination-treated 
patients and 2–7% and 1–2% of patients receiving monotherapy with 
either anti-PD-1/PD-L1 or ipilimumab, respectively. Grade 3/4 events 
are reported in less than 1% of patients.3,11 In one study, subclinical 
hyperthyroidism was reported in 22% of patients treated with 
combination ICI therapy, 16% of ipilimumab-treated patients and 
13% of patients receiving PD-1 mAb therapy; however, the overall 
incidence of subclinical hypo/hyperthyroidism is likely to be difficult 
to determine accurately.15 The most common cause of thyrotoxicosis 
is thyroiditis, which is self-limiting and leads to permanent 
hypothyroidism.

Diagnostic evaluation of thyroid dysfunction should include both a 
thorough clinical assessment of signs and symptoms associated with 
hypo/hyperthyroidism and a biochemical assessment, with TSH, fT3 
and fT4 levels being checked before each ICI infusion.

Hypothyroidism. Symptoms of hypothyroidism include fatigue, 
weight gain, hair loss, constipation and intolerance to cold. These 
symptoms should be recorded, with particular attention paid to the 
overall trend of symptoms (such as incremental weight gain) and 
consideration given to other potential etiologies.

Biochemically, high TSH and low fT4 levels indicate primary 
hypothyroidism; these findings should be followed by additional 
testing for thyroid antibodies, such as antithyroid peroxidase (TPO).

Hyperthyroidism (thyrotoxicosis) symptoms include weight loss, 
palpitations, heat intolerance, anxiety and diarrhea. It can be confirmed 
with laboratory testing, with patients having high levels of fT4 or fT3 
with low or normal TSH. Further tests, including TSH receptor antibody 
or thyroid-stimulating immunoglobulin and TPO, should then be 
considered if clinical features of Graves’ disease are present. In the case 
of hyperthyroidism, thyroid function should be monitored closely 
because of the likelihood of transitioning to hypothyroidism.5,9,15–17

 
 

© S. Karger Publishers Ltd 2023

D
ow

nloaded from
 http://karger.com

/books/book-pdf/3842014/283413.pdf by Fener villalba Bonilla on 02 August 2024



65

Hypophysitis
Hypophysitis (inflammation of the pituitary gland) is most 
commonly seen with ipilimumab-containing regimens (10–13% with 
monotherapy, < 11% with combination regimens); it is rare with PD-1/
PD-L1 checkpoint inhibition (< 1%).2,10,14,16 With onset typically within 
the first 9 weeks of treatment, hypophysitis can lead to a range of 
disorders resulting from low levels of all or some of the pituitary gland 
hormones. These include ACTH, TSH and luteinizing hormone (LH).

Diagnostic evaluation of hypophysitis should include a clinical 
assessment of symptoms, biochemical evaluation of anterior pituitary 
hormones and diagnostic imaging of the brain.

Symptoms. The most common symptoms are headache (85%) and 
fatigue (66%), with visual changes, nausea and vomiting less 
frequently reported.5,8 Symptoms relating to the specific hormonal 
deficiency may also be present, but patients may have biochemically 
low levels of pituitary hormones without symptoms.16

Biochemical tests. Hypophysitis results in deficiencies in all or 
some of the anterior pituitary hormones; in cases of suspected 
hypophysitis, testing of these hormones is recommended and should 
include TFTs (TSH, fT3, fT4), adrenal function tests (ACTH and cortisol), 
gonadal hormones (testosterone in men and estradiol in women), 
follicle-stimulating hormone (FSH) and LH. These tests should be 
performed at around 8 AM in the morning to obtain accurate levels.4

The anterior pituitary hormones most commonly deficient in cases 
of hypophysitis are the thyroid function hormones. The deficiency 
results in secondary hypothyroidism, which presents biochemically 
as a low or normal TSH level with low fT4 and/or low fT3. Diagnosis 
of secondary hypothyoidism may be missed if fT4 is not measured.9 
Secondary adrenal insufficiency is also common, causing low morning 
levels of ACTH and cortisol. Less frequently reported are deficiencies 
in the gonadal hormones (testosterone in men, estradiol in women) 
and the gonadotropins (FSH and LH). Panhypopituitarism (secondary 
hypothyroidism, secondary adrenal insufficiency, hypogonadotropic 
hypogonadism) can also occur.

Imaging. MRI of the sella should be performed when hypophysitis 
is suspected and before starting steroids. Pituitary enlargement and/or 
thickening of the pituitary stalk will occur in up to 75% of patients 

� Endocrine-related adverse events
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and can precede clinical or biochemical signs.4 Although no 
abnormality will be demonstrated on MRI in 25% of patients, this is 
not a basis for excluding the diagnosis of hypophysitis.8

Primary adrenal insufficiency
Adrenal insufficiency, and the associated adrenal crisis, is a rare but 
potentially life-threatening irAE arising from ICI therapy. It has been 
reported in less than 3% of patients receiving combination therapy, 
with grade 3/4 events in 1.6% of patients and less than 1% of patients 
treated with anti-PD-1 monotherapy.18

Diagnostic evaluation will reveal electrolyte imbalances as well as 
abnormal adrenal biochemical tests (low morning cortisol and high 
ACTH) and evidence of volume depletion.

Physical examination. When primary adrenal insufficiency is 
suspected, a thorough head-to-toe assessment should be performed, 
with particular attention paid to potential causes of an adrenal crisis, 
such as evidence of infection.

Biochemical tests. Morning ACTH and cortisol levels must be 
assessed, as well as electrolytes and blood glucose. Evidence of primary 
insufficiency will be demonstrated biochemically by high levels of 
ACTH and low cortisol levels, and potentially low blood glucose and 
hyponatremia and hyperkalemia.

Imaging with adrenal CT could be considered to investigate 
possible metastases.

Type 1 diabetes
Type 1 diabetes mellitus is a rare endocrine irAE that has been 
reported in less than 1% of patients in clinical trials.1,3,12 Many 
individuals present with diabetic ketoacidosis, while others have 
severe hyperglycemia. The use of high-dose corticosteroids to treat 
other irAEs or as supportive therapy for other cancer treatment may 
be a causative factor and should be considered.

Diagnostic evaluation for new or worsening type 1 diabetes should 
include a thorough clinical assessment for signs and symptoms 
such as polyuria and polydipsia, weight loss, nausea and vomiting. 
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An extensive patient history should be taken that includes risk for 
diabetes17 and recent corticosteroid therapy.

A blood glucose level should be measured at baseline and in the 
clinic before each ICI infusion and, if elevated blood glucose is 
found, patients should have fasting blood glucose measured. If type 1 
diabetes is suspected, urinalysis for ketones should be performed 
and further testing for C-peptide and antibodies to insulin, glutamic 
acid decarboxylase and islet cells should be considered. The initial 
diagnosis of this condition invariably requires inpatient admission to 
implement safe care.

When to refer
Management of endocrine toxicities can be challenging; referral 
to an endocrinologist is recommended in all cases of suspected 
or confirmed endocrinopathy. In particular, any patient with 
suspected or confirmed hypophysitis, primary adrenal insufficiency 
or type 1 diabetes should have their management overseen by an 
endocrinologist as they will need immediate hormone replacement 
and, often, acute inpatient management. As patients with confirmed 
endocrine toxicities from ICIs require life-long hormone replacement, 
management by an endocrinologist is warranted for long-term follow-
up, along with the optimizing of the sequelae of these conditions, 
including metabolic and bone health.

Management
Although grading of endocrinopathies according to the CTCAE7 
may not be sufficient as it does not always adequately incorporate 
symptoms with biochemical test results,9 it provides a useful approach 
to management for patients with confirmed endocrine toxicity 
(Tables 8.6–8.10, see pages 112–119).

Nursing considerations
Nurses should be aware that symptoms from endocrine toxicities are 
often vague and non-specific and can overlap with symptoms from 
advanced cancer and other treatments. They should therefore be alert 
to symptoms that may require further diagnostic evaluation,19 as 
well as to overall trends in symptoms. Nurses who are administering 

� Endocrine-related adverse events
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ICIs should educate themselves on possible endocrine toxicities and 
associated symptoms as some endocrine irAEs differ from traditional 
cancer therapy toxicities and may not be familiar to oncology nurses.6

Nurses are instrumental in educating patients and carers about 
the various endocrinopathies, ensuring they are aware of clinical 
signs and symptoms, that treatment will require life-long hormone 
replacement and that completion of treatment will not resolve the 
toxicity. Nurses also have a key role in facilitating ongoing education, 
assessment and support as patients continue with ICI therapy 
following an endocrine toxicity.

Please refer to individual Australian Product Information for further 
detailed information.

Key points – endocrine-related adverse events

•	 Symptoms of endocrine toxicities can be vague and 
nondescript and may overlap with those of other 
conditions, such as advanced cancer, and treatments; 
health professionals should be aware of the symptoms 
that warrant further diagnostic evaluation.

•	 Baseline endocrine function should be assessed before 
starting ICI therapy to assist in the ongoing evaluation and 
diagnosis of possible endocrine toxicities.

•	 Diagnostic evaluation of endocrine toxicity must 
determine whether a hormone deficiency is primary or 
secondary, as this has treatment implications.

•	 All patients with a suspected or confirmed endocrinopathy 
should be referred to an endocrinologist to ensure optimal 
long-term follow-up and management.

•	 Toxicity does not resolve after completion of therapy; 
patients need to be advised that they will require life-long 
hormone replacement, but they should be reassured that 
they can maintain a good quality of life.
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Pulmonary toxicity, most significantly immune-related pneumonitis, 
while uncommon, is one of the most serious adverse events associated 
with ICIs, with deaths relating to pneumonitis reported in a number 
of clinical studies.1

Pneumonitis
Pneumonitis is more commonly reported with anti-PD-1/PD-L1 
therapies than with anti-CTLA-4 monotherapy or combination (anti-
CTLA-4/anti-PD-1) regimens, occurring in 0–10.6%, less than 1% and 
6.6% of patients, respectively.1–3 Pneumonitis may be less likely to 
resolve in patients treated with combination therapy compared with 
monotherapy.4 Grade 3/4 events have been reported in less than 5% 
of patients treated with anti-PD-1/PD-L1 monotherapy and less than 
2% of those receiving combination ICI therapy.1,5 Grading definitions 
for pneumonitis are shown in Table 8.11 (see pages 120–122).

Immune-related pneumonitis of any grade more commonly affects 
patients with a diagnosis of lung cancer than any other cancer,1 
though it is unclear why this association exists. It can be difficult 
to diagnose accurately in lung cancer given the broad and relevant 
differentials these patients are more likely to have, which include 
pre-existing pulmonary conditions arising from tobacco exposure, 
previous thoracic radiotherapy and/or previous exposure to drugs 
associated with lung toxicity, such as gemcitabine and tyrosine 
kinase inhibitors.1,5 However, immune-related pneumonitis has been 
demonstrated in both former and current smokers (56%) as well as 
never smokers (44%).3 Patients who have been treated with thoracic 
radiotherapy may be at increased risk of developing pneumonitis from 
ICI therapy.6

Pneumonitis after concurrent chemoradiotherapy (cCRT). Patients 
receiving ICI after cCRT for unresectable stage III NSCLC should 
be closely monitored for pneumonitis. Lung function may be 
compromised because of tumor size and location and pre-existing or 
underlying lung conditions. Radiotherapy may also cause irradiated 
volume-dependent pneumonitis. In the PACIFIC trial, the incidence 
of any-grade pneumonitis (including radiation pneumonitis) was 
higher in patients who received an anti-PD-L1 antibody following 
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completion of cCRT (33.9%) than in those who received placebo 
(24.8%).7

Onset. The median time to onset of pneumonitis is approximately 
3 months,3 but wide variations in the timing have been reported 
and can range from 1.5 to 27 weeks.8 It seems to start earlier in 
patients treated with combination therapy than in those receiving 
monotherapy.3,4

Diagnostic evaluation of immune-related pneumonitis is often 
reached through clinical assessment and radiological investigation; 
however, for some patients, radiological evidence may appear before 
clinical signs develop, while others may remain asymptomatic despite 
evidence of pneumonitis on CT.5, 8

Clinical presentation. Symptoms of pneumonitis include dyspnea, 
dry cough, wheeze, reduced exercise tolerance and, less commonly, 
fever and chest pain.9,10 Hypoxia can occur and may progress rapidly, 
leading to respiratory failure.5,10 A full patient history should be taken 
to determine changes in respiratory function from baseline and pulse 
oximetry performed, both at rest and with exercise.

Imaging. For patients where pneumonitis is suspected, high-
resolution CT should be urgently performed, as a chest radiograph is 
insufficiently accurate for diagnostic evaluation, failing to identify 
approximately 25% of cases.5 The radiological appearance of 
pneumonitis varies. Most commonly, pneumonitis manifests 
radiologically as bilateral ground-glass opacities, patchy nodular 
infiltrates or features similar to cryptogenic organizing pneumonia. It 
can also present with patterns similar to non-specific interstitial 
pneumonitis, hypersensitivity, acute interstitial pneumonia and acute 
respiratory distress syndrome.2,3,5,9 Examples of radiological subtypes 
are shown in Figure 5.1.

Other tests. Lung biopsy is not usually necessary to confirm 
diagnosis where clinical and radiological signs are consistent with 
pneumonitis; however, bronchoscopy should be considered to exclude 
differentials such as infection in patients with grade 2 or higher 
pneumonitis, and lung function testing should also be considered for 
these patients.10,11

� Pulmonary adverse events
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Management. For all grades of pneumonitis, the mainstay of 
treatment is stopping the ICI therapy. In cases of grade 1 pneumonitis, 
therapy should be stopped, with close monitoring for symptoms 
every 2–3 days and repeat imaging at least every 3 weeks or before the 
next scheduled dose of ICI therapy (whichever occurs first) to ensure 
pulmonary infiltrates have resolved.5,9 Rechallenging patients with ICI 
therapy following resolution and with close follow-up of symptoms is 
appropriate.

Patients with grade 1 pneumonitis may be managed as 
outpatients, but in most cases of grade 2 and all cases of grade 3/4 
toxicity, admission to hospital for management is recommended.9,12 
Management is with immunosuppressive agents (Table 8.11, see  
pages 120–122).

The COVID-19 pandemic has made cancer care more complex, 
especially the management of patients undergoing treatment with 
ICIs. Diagnosis and management of treatment-related pneumonitis 
may be delayed, due to pneumonitis mimicking the appearance of 
COVID-19 on imaging, and changes to practice such as reduced face-
to-face contact with specialist teams and general practitioners.13,14

(a) (b) (c)

(d) (e)

Figure 5.1 �Examples of radiological subtypes of pneumonitis seen in patients 
treated with ICIs: (a) ground glass opacities; (b) cryptogenic organizing 
pneumonia-like; (c) pneumonitis not otherwise specified; (d) hypersensitivity; 
and (e) interstitial with discrete areas of attenuation.
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Sarcoidosis
Sarcoidosis is another pulmonary toxicity that has been associated 
with ICI therapy. Case studies within the literature report sarcoidosis 
predominantly in patients treated with anti-PD-1/PD-L1 and 
anti-CTLA-4 monotherapies, but it has also been associated with 
combination ICI therapy.15

Diagnostic evaluation. Clinical presentation of sarcoidosis is diverse 
and patients may be asymptomatic or present with a cough, wheeze, 
fatigue and chest pain. Chest imaging should be performed; evidence 
of intrathoracic lymphadenopathy is suggestive of pulmonary 
sarcoidosis. However, as radiological and clinical findings can mimic 
disease progression, a biopsy to confirm diagnosis – considered the 
gold standard – should be performed.9,10,15,16

Once diagnosis is confirmed, patients should undergo an 
electrocardiogram (ECG) and eye examination to investigate the 
involvement of other organs.9,16

Management. Currently, there are no guidelines for the 
management of pulmonary sarcoidosis specifically arising from ICI 
use; management is based on standard management guidelines for 
sarcoidosis in the general population (see Table 8.12, page 123). There 
are no formal CTCAE grading criteria for sarcoidosis, but management 
differs according to severity.16

Once a diagnosis is confirmed, ICI therapy should be stopped. 
Baseline pulmonary function tests should be performed along with 
baseline CT and frequent monitoring of resting oxygen saturation. 
Patients with persistent pulmonary symptoms, a decline in lung 
function, progressive radiological changes or hypercalcemia should be 
treated according to standard guidelines.9,17

Differential diagnosis
Immune-related pneumonitis should be considered when any 
patient receiving an ICI presents with new or worsening respiratory 
symptoms; however, a number of differential diagnoses should be 
considered and excluded during initial work-up (Table 5.1). The 
incidence of pneumonitis is higher in patients undergoing radiation 

� Pulmonary adverse events
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therapy. The cause (radiation vs ICI) should be identified as it may 
have implications for ongoing treatment.7

When to refer
All patients with clinical or radiological evidence of pneumonitis 
should be referred to a respiratory specialist to facilitate bronchoscopy. 
In cases of grade 2 or higher pneumonitis, referral to an infectious 
disease consultant should be considered. In the setting of acute 
hypoxia or symptomatic compromise escalation of care should occur 
as an inpatient. Patients with pneumonitis often require long-term 
follow-up, which should be managed by a respiratory specialist.

Nursing considerations
Nurses play a key role in the education, assessment and management 
of patients with suspected or confirmed pneumonitis from ICI therapy. 

TABLE 5.1

Differential diagnosis for immune-related pneumonitis

Infective causes Other

Typical •	 Interstitial inflammation from other drugs

•	 Pneumonia •	 Inhaled irritants

•	 Tuberculosis •	 Radiation pneumonitis, if patient has 
had thoracic radiotherapy in preceding 
3 months

•	 Fungal infection •	 Pulmonary involvement of malignancy

•	 Pneumocystis jirovecii

•	 Cytomegalovirus

Atypical  

•	 Legionella pneumophila

•	 Chlamydia

Sources: Dadu et al. 2016; Michot et al. 2016; Eigentler et al. 2016.12,18,19

 
 

© S. Karger Publishers Ltd 2023

D
ow

nloaded from
 http://karger.com

/books/book-pdf/3842014/283413.pdf by Fener villalba Bonilla on 02 August 2024



77

Nurses should explain the signs and symptoms of pneumonitis when 
providing pretreatment information to patients and carers. It is 
important that they explain clearly to patients when to get in touch 
with their healthcare team.

Nurses should perform a baseline assessment of patients before 
ICI treatment starts, documenting a patient’s usual respiratory 
function, so that any changes such as new or worsening cough, 
dyspnea or wheeze can be identified when repeat assessment is 
carried out before the next infusion. Nurses should also monitor 
pulse oxygen saturations at each visit. If a patient at a recent visit 
reported being able to walk on an incline but is now unable to do 
so, it is the inconsistency with the pretreatment assessment by 
the nurse that will alert the healthcare team to possible symptoms 
that require further diagnostic evaluation. This is particularly 
important for patients with lung cancer, who may have respiratory 
symptoms from their disease, and those who have underlying 
pulmonary disease such as chronic obstructive pulmonary disease, 
interstitial lung disease or pulmonary fibrosis. By being aware of 
the patient’s baseline respiratory status and objective pulmonary 
function test results, nurses can quickly detect changes that may 
indicate immune-related pneumonitis. This is crucial, as failure to 
detect symptoms early may result in delayed diagnosis and poor 
clinical outcomes.

For patients with grade 1 pneumonitis who are being managed 
as an outpatient, nurses have an important role in monitoring for 
worsening symptoms and ensuring that care is escalated quickly when 
appropriate. In addition, for those patients who are slowly tapering 
steroids over 4–6 weeks, nurses can provide ongoing support and 
monitoring so that any changes or deterioration of symptoms during 
this time are identified early.

Please refer to individual Australian Product Information for further 
detailed information.

� Pulmonary adverse events
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Key points – pulmonary adverse events

•	 Pneumonitis is an uncommon but serious adverse event 
from ICI therapy that has been associated with treatment-
related deaths; the incidence is higher in patients using 
anti-PD-1/PD-L1 therapy, those with lung cancer and those 
who have had radiation therapy.

•	 The differential diagnoses for pneumonitis include 
infective etiologies and pulmonary progression of disease.

•	 The mainstay of treatment is the cessation of the ICI and 
immunosuppressive agents; patients with grade 2 or 
higher pneumonitis should be admitted to hospital for 
management.

•	 All patients with clinical and radiological signs of 
pneumonitis should be referred to a respiratory 
specialist; referral to an infectious disease specialist 
should be considered for patients with grade 2 or higher 
pneumonitis.

•	 Nurses have a key role in knowing patients’ baseline 
respiratory state so that subtle changes may be identified; 
they can also educate patients and carers about the signs 
and symptoms of pneumonitis.
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As the use of ICIs and clinical experience have increased, so has the 
spectrum of irAEs, with a number of rare toxicities attributed to ICI 
therapy. While incidence is low, these rare irAEs can be serious and 
deaths have been reported.

Renal toxicity
Renal toxicity is a rare complication of ICI therapy; it has been 
reported in less than 5% of patients receiving combination (anti-
CTLA-4/anti-PD-1) regimens and less than 3% of patients treated 
with single-agent CTLA-4 or PD-1 mAb (any grade).1–3 Grade 3/4 renal 
toxicity has been reported in less than 1% of monotherapy-treated 
patients and 1.6% of patients treated with combination therapy.2,3 
However, renal irAEs may be under-reported in the literature and the 
incidence could be as high as approximately 29%.4

Interstitial nephritis is the most common cause of acute kidney 
injury (AKI) in patients who have received ICIs, but cases of lupus 
nephritis and granulomatous nephritis have also been reported.5,6 
Time to onset of AKI varies; it has been reported after 2–3 months of 
treatment with CTLA-4-specific antibodies and 3–10 months following 
anti-PD-1 therapy.1,5,6

Diagnostic evaluation. Immune-related nephritis should be 
considered in ICI-treated patients who present with impaired renal 
function. Initial work-up should also exclude other causes, such as 
concomitant medications, infection, urinary tract obstruction and 
hypovolemia.5,7 Serum creatinine, urea and electrolytes should be 
monitored before starting immunotherapy and then before each ICI 
infusion. In patients with elevated creatinine (grade 1, creatinine  
1.5–2.0× over baseline),8 monitoring should increase to weekly 
bloods; in cases of suspected grade 2 renal toxicity (creatinine  
2–3× over baseline),8 serum creatinine should be monitored 
every 2–3 days.5 Urinalysis does not need to be performed other 
than to eliminate urinary tract infection as a possible cause. 
Immunosuppressive therapy should not be delayed to perform a 
biopsy when there is no alternative etiology; renal biopsy is not 
recommended unless the AKI is refractory to steroids and other 
immunosuppressive therapy.9
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When to refer. A nephrology consultation should be sought for 
patients with an elevated creatinine consistent with grade 2 toxicity or 
higher. Patients with evidence of renal failure should also be urgently 
referred.

Management. As with other irAEs from ICI therapy, management 
is algorithm driven and based on the toxicity grade (see Table 8.13, 
pages 123–124). Treatment should be stopped in cases of grade 1 
toxicity while other etiologies are excluded and in all cases of grade 2 
toxicity or higher.

Musculoskeletal toxicities
Musculoskeletal and rheumatic toxicities can provide a diagnostic 
challenge. The high prevalence of musculoskeletal problems in 
the general population means that they may be under-reported 
in association with ICI therapy. Symptoms such as arthralgia and 
myalgia have been reported in 2–12% of patients receiving ICI 
therapy, most commonly in patients treated with PD-1-specific 
antibodies or combination therapy, but they do not always represent 
a rheumatic irAE, such as inflammatory arthritis.2,7,10–12 The most 
frequently reported rheumatic irAEs are inflammatory arthritis, 
polymyalgia-like syndromes and myositis. Patients may present with 
oligo- or polyarthritis that affects large and/or small joints.

The time to onset for musculoskeletal irAEs is typically many 
months after starting ICI therapy and they can persist beyond 
treatment discontinuation.

Diagnostic evaluation of any suspected musculoskeletal irAEs should 
begin with a complete history and examination. The patient’s joints 
should be evaluated for signs of swelling and pain, with testing 
for range of motion and muscle strength. Blood tests may include 
antinuclear antibody, rheumatoid factor and inflammatory markers 
such as erythrocyte sedimentation rate and C-reactive protein.

For patients with suspected myositis, additional tests should be 
performed, including creatine kinase (CK), ALT/AST and lactate 
dehydrogenase, as well as troponin and an ECG to evaluate 
myocardial involvement.2 Myositis, while a rare complication, can 

� Less frequent adverse events
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be severe and fatal. It frequently presents concomitantly with 
myocarditis and/or myasthenia gravis and in such cases is associated 
with a high mortality rate. Patients who are suspected or confirmed to 
have one or more of these irAEs should be promptly investigated for 
all three.13–15

In cases of inflammatory arthritis not responsive to treatment, 
ultrasound or MRI of the affected joints could be considered.10

When to refer. Patients with symptoms consistent with grade 2 
toxicity or higher should be referred to a rheumatologist, as 
should those with symptoms persisting for 6 weeks or more. All 
cases of suspected or confirmed myositis should be referred to a 
rheumatologist or neurologist and cardiologist in the setting of 
potential myocarditis.

Management of musculoskeletal events is summarized in Tables 8.14–
8.16 (see pages 125–128).

Neurological toxicities
Neurological toxicities associated with ICI therapy have an overall 
incidence ranging from 3.8% in patients receiving anti-CTLA-4 
monotherapy to 6.1% with anti-PD-1 monotherapy.16 As with other 
toxicities, incidence is higher with combination anti-CTLA-4/anti-
PD-1 therapy, with the reported incidence reaching 12%.16 Grade 3/4 
toxicity has been reported in less than 1% of patients, regardless of ICI.2

Reported neurological events include a spectrum of myasthenia 
gravis, aseptic meningitis, encephalitis, mixed sensory motor 
neuropathy such as Guillain–Barré syndrome, mononeuritis multiplex 
and transverse myelitis. Myasthenia gravis, concomitant with myositis 
and/or myocarditis, is associated with a high mortality rate. The 
timing of onset of neurological toxicity varies, with reports from 6 to 
13 weeks.

Diagnostic evaluation. Initial steps in the diagnostic evaluation of 
neurological toxicity should be to rule out CNS progression of the 
underlying cancer as well as infective or metabolic etiologies. Clinical 
evaluation for symptoms such as headache, confusion, memory or 
behavior changes and seizure activity should also be carried out.
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MRI of the brain (with and without contrast) should be performed, 
as well as cerebrospinal fluid evaluation to rule out leptomeningeal 
disease, autoimmune encephalitis and infectious and aseptic meningitis.

For suspected cases of Guillain–Barré syndrome, a lumbar puncture 
and nerve conduction studies should be considered. Possible 
paraneoplastic phenomena should be excluded during diagnostic 
evaluation, with anti-neuronal antibodies often being requested by 
the consulting neurology team.

When to refer. All patients with suspected or confirmed neurological 
toxicity, especially those with grade 2 or higher symptoms, should be 
referred to a neurologist for assessment.

Management of neurological irAEs is guided by the findings of 
diagnostic evaluation but, as with other irAEs, management is 
algorithm driven and determined by severity of the toxicity. For 
grade 1 conditions, ICI therapy can be continued, but with close 
monitoring for escalating symptoms. In cases of grade 2 symptoms 
or higher, ICI therapy should be stopped until a diagnosis has 
been determined; therapy should be restarted in consultation with 
a neurologist. Prednisone, 0.5–1 mg/kg, or methylprednisolone, 
1–4 mg/kg, should be started in cases of grade 2 toxicity or higher. 
Additional management, including plasmapheresis or intravenous 
immunoglobulin, may be indicated.

Ophthalmologic toxicities
Ocular irAEs are reported in up to 1% of patients treated with anti-
PD-1/PD-L1 and anti-CTLA-4 monotherapies as well as those treated 
with combination therapy.2,6,17,18 While the incidence is low, the 
most common ocular irAE reported is uveitis, but cases of blepharitis, 
episcleritis, keratitis and optic nerve swelling have also been reported.5

Diagnostic evaluation. Patients should be told to report, promptly, 
any new symptoms such as blurred vision, floaters, changes in 
color vision, redness, photophobia or light sensitivity, visual field 
changes or double vision. Initial diagnostic evaluation should include 
examination of visual acuity, penlight inspection of the anterior part 
of the eye and testing pupils for equal reaction.

� Less frequent adverse events
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When to refer. All patients with suspected ocular toxicity from ICIs 
should be referred to an ophthalmologist for consultation, evaluation 
and diagnosis. Additional tests may be warranted that require 
ophthalmology access. Urgent referral to an ophthalmologist is 
necessary for any suspected grade 3/4 toxicity.

Management is summarized in Tables 8.17–8.19 (see pages 128–130).

Cardiovascular toxicity
Cardiovascular toxicity, while rare – having been reported in less 
than 0.1% of patients receiving ICI therapy – is one of the most 
serious irAEs and often results in death. Cardiovascular toxicity 
has been reported with all ICI antibodies and is slightly higher in 
patients treated with combination therapy (0.27%).7 The median 
time to onset is 10 weeks after treatment initiation, but it can 
start as early as 2 weeks and can be as delayed as long as 32 weeks 
following treatment initiation.19 Cardiovascular toxicities that 
have been reported include myocarditis, pericarditis, myocardial 
fibrosis, cardiomyopathy and conduction abnormalities. Myocarditis, 
concomitant with myositis and/or myasthenia gravis, is associated 
with high mortality and patients who are suspected or confirmed to 
have one or more of these irAEs should be promptly investigated for 
all three.

Diagnostic evaluation should begin with a clinical assessment to 
identify symptoms such as chest pain, shortness of breath, peripheral 
edema, fatigue, palpitations and arrhythmias. Other etiologies such 
as a pulmonary embolism or pneumonitis should be considered and 
excluded. An ECG should be performed; blood tests should include 
troponin levels as well as CK. Further tests such as stress tests or 
cardiac MRI can also be considered where indicated. For patients 
with suspected or confirmed myocarditis, an endomyocardial biopsy 
should be considered.

When to refer. Patients with suspected or confirmed cardiovascular 
toxicity should be referred to a cardiologist for diagnostic evaluation 
and diagnosis. Any patient with abnormal cardiac tests should 
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be referred urgently. For patients with suspected or confirmed 
myocarditis, admission to hospital is warranted.

Management. For all grades, it is recommended that the patient 
stops ICI therapy (see Table 8.20, page 131). In cases of grade 2/3 
toxicity, management with systemic corticosteroids (1–2 mg/kg/
day) is indicated, with escalation of dosing in those patients with 
confirmed grade 3/4 toxicity or patients who do not respond to initial 
management. Escalation to additional immunosuppressive agents 
such as infliximab, mycophenolate mofetil or antithymocyte globulin 
may also be considered in this latter patient group.2,7

Hematologic toxicity
Hematologic irAEs from ICI therapy are rare, but reported cases 
include anemia, thrombocytopenia, neutropenia, myelodysplasia, 
acquired thrombotic thrombocytopenic purpura and hemophilia.5 
Cytopenia may be more frequent with lymphoma than with solid 
tumors.18

Diagnostic evaluation should exclude hematologic causes of 
cytopenia, such as bone marrow infiltration of malignancy.18 
A complete blood count should be performed at baseline before 
starting ICI therapy and before each treatment. Other etiologies 
should be excluded, such as gastrointestinal bleeding, disease 
progression or other medications. A bone marrow biopsy should be 
considered if the cause cannot be identified.

When to refer. A hematologist referral should be considered for all 
patients who present with cytopenia if no other etiology has been 
identified.

Management. In cases of low-grade hematologic irAEs, treatment 
with ICIs may continue with close monitoring. In more severe cases, 
corticosteroids should be started. Additional supportive therapy 
should be initiated if indicated by the presenting irAE.

Please refer to individual Australian Product Information for further 
detailed information.

� Less frequent adverse events
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Key points – less frequent adverse events

•	 Rare irAEs from ICI therapy can be missed, but they are 
often serious and have been associated with treatment-
related deaths.

•	 Referral to appropriate specialists is necessary as 
oncologists are not experienced in treating these rare irAEs.

•	 The spectrum of rheumatologic, neurological, cardiovascular 
and hematologic irAEs is wide and management is often 
based on established guidelines. Management often 
includes corticosteroid use, and patients should be 
managed in consultation with a specialist.

•	 Nurses must be aware of the potential for rare irAEs so 
that they do not overlook signs during patient assessment.
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Emergency department involvement
As the use of ICIs has become more widespread, and ICIs are used 
in combination with other therapies, so the incidence and spectrum 
of irAEs has increased. Many patients present to the emergency 
department (ED) with acute symptoms. Physicians in the ED are 
familiar with management strategies for chemotherapy-associated 
toxicity and, when patients present with a fever, an algorithm 
response is triggered that is guided by established protocol. However, 
irAEs related to ICI use are not so familiar and risk being overlooked, 
with the etiology attributed to infection or disease.1 Emergency 
physicians have a significant role in ensuring irAEs are identified and 
investigated early and that prompt immunosuppressive therapy is 
started to avoid complications and escalation of symptoms, decrease 
associated morbidity and mortality, and enable patients to continue 
on ICI therapy.2

Engagement with the ED team is essential to raise awareness of 
the potential for irAEs from ICIs and the associated management 
algorithms. It is also necessary to ensure that a suspected or confirmed 
irAE is communicated to the treating oncologist so they may guide 
management in consultation with organ-specific specialist physicians.

To help ED physicians identify patients using ICIs so that irAEs 
are included in the differential diagnosis, it is useful if patients carry 
an immunotherapy drug safety card in their wallets that states the 
therapy they are receiving. In addition, using electronic medical 
records as a mechanism to alert ED staff that a patient is being treated 
with an ICI can assist in early identification and management.2,3

Multidisciplinary teams
Adverse events from ICIs have the potential to affect any organ and 
therefore the spectrum of potential toxicity is diverse. As the use of 
ICIs has increased, so have the presentations of both common and 
rarer irAEs. Many oncologists are not familiar or comfortable with 
the clinical management of these and do not have the necessary 
experience to manage ICI toxicities effectively.4 A multidisciplinary 
approach to management, with early engagement and consultation 
with organ-specific specialists, is therefore essential. Furthermore, 
referral to specialists such as gastroenterologists or respiratory 
specialists is often necessary to facilitate diagnostic work-up with 
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procedures such as flexible sigmoidoscopy or bronchoscopy and to 
enable access to immunosuppressive agents such as infliximab.

Engaging with departments to identify organ-specific specialists 
who have an interest in the management of irAEs can be beneficial. 
Not only does it allow organ-specific physicians to gain experience 
and increase their knowledge of the management of toxicities, it 
ensures optimal management as referral pathways are established.

Patient education
Comprehensive education should be provided to patients and their 
carers before ICI therapy is started. As an immune response can occur 
even after treatment has ended, key information should be reiterated 
throughout treatment and once treatment has concluded. It must be 
emphasized to patients, especially those who have previously been 
treated with chemotherapy, that the mechanism of action of ICIs 
differs from traditional chemotherapy, as does the corresponding 
side-effect profile. Educating patients receiving ICI therapy in 
combination with chemotherapy can be a particular challenge. 
Although the onset of irAEs can be later and less predictable than 
standard chemotherapy side effects, it is important that patients 
are educated at the start of ICI therapy of the potential side effects, 
and that they are made aware of the potential for toxicity from 
ICIs. Patients must be given information about the differing toxicity 
profiles, signs, symptoms and management strategies, alongside 
standard chemotherapy education.

Patient information should cover the mechanism of ICI action, 
possible patterns and timings of response and information about 
possible irAEs, including:
•	 signs and symptoms of immune-related toxicities
•	 the importance of reporting symptoms early to allow prompt 

management
•	 who to report to within the healthcare team
•	 when to present to the ED (Table 7.1)
•	 how irAEs are managed
•	 the possibility of referral to other specialists to assist with 

management
•	 the need for life-long hormone replacement if the patient develops 

an endocrine toxicity.

� Optimizing patient care and early recognition of irAEs
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TABLE 7.1

Signs that need immediate medical attention/ED presentation

•	 Blood or mucus in the stool

•	 Jaundice

•	 Skin blisters

•	 Chest pain

•	 Oliguria or hematuria

•	 Any neurological symptoms

It is important that patients and carers are given enough 
information so that they have the knowledge to identify signs and 
symptoms but are not overwhelmed, which is why it is essential that 
education is continuous throughout treatment. Common irAEs should 
be highlighted, but it is important that patients are aware of the 
possibility of rarer toxicities so that they do not dismiss symptoms.

Patients and carers must be reassured that, in most cases, irAEs are 
mild, and can be managed with treatment interruption and steroids if 
identified early. In cases when symptoms are vague and nondescript, 
patients should be told that it is vital that they contact the healthcare 
team to inform them of changes in their health.

Educational resources to support the understanding of irAEs should 
be tailored to the individual patient/carer, with consideration given to 
the individual’s level of health literacy and primary language spoken 
at home. A multimodal approach should be adopted, with printed 
materials, group education sessions (with videos and/or presentations) 
and online educational resources.3

A toxicity checklist can be useful to help patients recognize 
symptoms. If the nurse uses a toxicity checklist before each infusion, 
it helps patients by highlighting the common signs and symptoms of 
irAEs. For patients on combination treatment with chemotherapy, a 
separate checklist identifying chemotherapy toxicity should be used 
alongside an ICI toxicity checklist. Such a checklist should include the 
elements shown in Figure 7.1.
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Skin
•   Pruritus
•   Rash
•   Peeling
•   Blistering

Date

Mucositis oral (mouth
ulcers)

Diarrhea

Abdominal pain

Gastrointestinal and hepatotoxicity
•   Mucositis oral (mouth ulcers)
•   Diarrhea
•   Abdominal pain
•   Mucus and/or blood present
     in stools
•   Jaundice
•   Nausea
•   Vomiting
•   Changes to urine color
•   Bruising (more often than normal)
•   Anorexia (loss of appetite)

Endocrine (headache may also
indicate endocrine toxicity)
•   Chills
•   Fever
•   Fatigue
•   Increased sensitivity to heat
     or cold
•   Blurred vision
•   Excessive thirst
•   Excessive urination

Pulmonary
•   Dyspnea (difficult or
     labored breathing)
•   New or worsening cough
•   Chest pain

Renal toxicity
•   Hematuria
•   Reduced urine output (oliguria)
•   Back pain
•   Swollen legs, ankles or feet
�

Neurological
•   Paresthesia (tingling or numb
     feet and hands)
•   Facial weakness
•   Left- and/or right-sided
     weakness (e.g. arms, legs)
•   Headache
•   Photophobia (eye sensitivity
     to light)
•   Ataxia (balance and gait
     changes)
•   Cognitive changes (mood,
     judgment, perception)
•   Memory impairment

Gastrointestinal and hepatotoxicity

Figure 7.1 �A toxicity checklist that is completed at baseline and before each 
infusion supports discussions with patients about potential adverse events 
and facilitates effective tracking of health changes.

� Optimizing patient care and early recognition of irAEs
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Clinical assessment
Assess the patient for treatment-related side effects and grade 
any toxicities according to the CTCAE grading: 0 – nil, 1 – mild, 
2 – moderate, 3 – severe, 4 – life threatening. See page 23 for more 
information.

Nursing considerations
Nurses are often the first and primary contact for patients and carers 
and therefore have a vital role in ensuring the prompt identification 
and management of irAEs. The role of the nurse for patients on ICIs 
encompasses education, assessment, coordination, monitoring and 
support.

It is often nurses who provide education before treatment starts 
and thus are ideally positioned to ensure patients and carers have 
an in-depth understanding of possible adverse events and can 
provide additional explanation and support. Nurses will also provide 
ongoing and continuous education to patients and carers throughout 
treatment.

In most centers, pretreatment patient assessment is undertaken 
by nurses. Nurses are therefore key to ensuring that signs and 
symptoms of suspected irAEs requiring further diagnostic evaluation 
are identified early. Assessment should be undertaken using an ICI-
specific tool (see Figure 7.1), which will:
•	 ensure patients and, if appropriate, their carers are asked 

appropriate questions in order to detect signs and symptoms of 
irAEs

•	 facilitate correct grading of toxicity so that care is quickly escalated 
and management algorithms can be followed

•	 standardize assessment
•	 allow symptom trends to be identified.

Advanced practice nurses have an important role in the assessment 
of patients when escalation of care and further diagnostic evaluation 
is required for suspected irAEs. Advanced practice nurses also have 
a pivotal role in monitoring patients with suspected irAEs through 
regular communication to identify any changes in symptoms and 
escalate care.
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For patients who have been treated for a confirmed irAE, nurses can 
provide monitoring and support when tapering corticosteroids. The 
nurse can regularly follow up with the patient and/or carer to ensure 
steroids are being administered safely and tapered appropriately and 
can promptly identify and escalate a symptom flare.

Management of patients with a confirmed irAE requires a 
multidisciplinary approach, often with multiple specialists. Nurses can 
assist in the coordination of care across multiple specialties to ensure 
effective and timely management.

Patients with pre-existing autoimmune conditions
Patients with pre-existing autoimmune conditions, such as ulcerative 
colitis, Crohn’s disease or rheumatoid arthritis, have traditionally 
been excluded from clinical trials involving ICIs and are often not 
offered therapy because evidence is lacking in this patient population. 
However, clinicians are becoming more familiar with managing 
patients on ICIs, and more recent data suggest that patients with an 
autoimmune condition – even those with active disease at the time 
of ICI initiation – may be safely treated.5–7 However, patients who are 
on immunosuppressive therapy at treatment commencement have 
poorer outcomes.8

Rechallenging patients following an irAE
The decision to resume therapy after resolution of an irAE is 
challenging. Clinicians must balance the risk of irAE recurrence 
against the possible benefit of ICIs as well as consider other 
available treatment options if an ICI is stopped. Rechallenge is 
not permitted in clinical trials if the ICI is discontinued due to an 
irAE and thus evidence has evolved from the real-world experience. 
A pharmacovigilance cohort study examining 24 079 irAEs reported 
a recurrence rate of 28.8%, with the highest rates of recurrence being 
seen with colitis, hepatitis and pneumonitis.9 However, recurrent irAEs 
do not appear to be more severe after rechallenging with ICI therapy.10

� Optimizing patient care and early recognition of irAEs
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Managing Immune-Related Adverse Events in Oncology

Key points – optimizing patient care and early 
recognition of immune-related adverse events

•	 Engagement with emergency physicians is essential to 
ensure immune-related toxicity of therapy is considered in 
patients presenting to hospital.

•	 A multidisciplinary approach to management of irAEs is 
required and, where possible, specialists with an interest 
in ICI toxicities should be identified.

•	 Comprehensive baseline education should be provided 
before ICI treatment is started.

•	 Nurses have a pivotal role in the care and management 
of patients using ICIs, including education, assessment, 
monitoring, coordination and support.

•	 ICIs can be considered in patients with pre-existing 
autoimmune conditions, but these individuals should be 
monitored closely and cared for by a multidisciplinary 
team.
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Managing Immune-Related Adverse Events in Oncology

Having discussed the need for vigilance and the management 
principles for key irAEs in Chapters 2 to 6, in this chapter we provide 
summarized guidelines for the management of irAEs, alongside the 
grading criteria for each irAE.

Please refer to individual Australian Product Information for further 
detailed information.

Notes and abbreviations
†Instrumental activities of daily living (ADL) are the activities 
and tasks beyond basic self-care that are necessary for living 
independently; they include activities such as using the telephone, 
cleaning the house, doing laundry, shopping, going to the bank and 
managing medications.
‡Self-care ADL are bathing, dressing and undressing, self-feeding, using 
the toilet and taking medications; not bedridden.
ACTH: adrenocorticotropic hormone
ADL: activities of daily living
ALT: alanine transaminase
AST: aspartate transaminase
BSA: body surface area
CK: creatine kinase
CT: computed tomography
CTCAE: Common Terminology Criteria for Adverse Events
CTLA-4: cytotoxic T lymphocyte-associated antigen
ECG: electrocardiogram
fT3: free triiodothyronine
fT4: free thyroxine
ICI: immune checkpoint inhibitor
ICU: intensive care unit
NSAID: non-steroidal anti-inflammatory drug
PD-1: programmed cell death 1 protein
PD-L1: programmed cell death ligand 1
TNF: tumor necrosis factor
TSH: thyroid-stimulating hormone
ULN: upper limit of normal
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TABLE 8.1

Management of immune-related colitis* See Chapter 2, page 40

Grade of colitis Management

Grade 1

•	 Asymptomatic •	 Continue ICI

•	 Clinical or 
diagnostic 
observations only

•	 Educate patient and family about escalating 
signs and symptoms of colitis

•	 Intervention not 
indicated

•	 Monitor symptoms closely

•	 Antidiarrheal medication if required

•	 Monitor for dehydration

Grade 2

•	 Abdominal pain •	 Stop ICI until symptoms reduce to grade 1

•	 Mucus or blood in 
stool

•	 Stool and blood work-up

•	 Gastroenterologist consultation

•	 Consider hospitalization

•	 Prednisone (or methylprednisolone equivalent), 
1 mg/kg/day

•	 Consider escalation of prednisone to  
2 mg/kg/day if no improvement in symptoms

•	 Consider early introduction of a biological 
agent such as infliximab or vedolizumab in 
those patients who have not decreased by one 
grade after 72 hours

•	 Taper steroids slowly over 4–6 weeks

•	 Restart ICI on improvement of symptoms to 
grade 1 and taper steroids to < 10 mg/day

Grade 3

•	 Severe abdominal 
pain

•	 Permanently discontinue CTLA-4 ICI and 
stop PD-1/PD-L1 ICI until symptoms reduce 
to grade 1. Pembrolizumab should be 
permanently discontinued in cases of recurrent 
grade 3 toxicity

CONTINUED

� Management summaries
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Grade 3

•	 Peritoneal signs •	 Stool and blood work-up

•	 Gastroenterologist consultation

•	 Hospitalization recommended

•	 Prednisone (or methylprednisolone equivalent), 
1 mg/kg/day, with escalation to 2 mg/kg/day if 
refractory or no improvement for 3 days

•	 Escalate to intravenous infliximab, 5 mg/kg, 
or vedolizumab (300 mg IV on weeks 0, 2, 6 
and then once every 8 weeks) if refractory to 
steroids after 3 days

Grade 4

•	 Life-threatening 
consequences

•	 Permanently discontinue ICI

•	 Urgent 
intervention 
indicated

•	 Admit to hospital

•	 Stool and blood work-up

•	 Gastroenterologist consultation

•	 Intravenous steroids, 1–2 mg/kg/day, with a 
slow taper over 4–6 weeks once symptoms 
reach grade 1

•	 Intravenous infliximab, 5 mg/kg (dose 1) 
and 10 mg/kg (dose 2) or vedolizumab 
(300 mg IV on weeks 0, 2, 6 and then once 
every 8 weeks) if refractory to steroids after 
3–5 days

•	 Second dose of intravenous infliximab after 
2 weeks if needed

Bullets within a grade are the equivalent of ‘or’.
*A disorder characterized by inflammation of the colon.
For grading definitions see Table 2.1, page 37. For an explanation of abbreviations 
see page 102.
Adapted from Puzanov et al. 2017 and National Institutes of Health, National 
Cancer Institute 2017.1,2

TABLE 8.1 CONTINUED

Management of immune-related colitis* See Chapter 2, page 40

Grade of colitis Management
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TABLE 8.2

Management of immune-related hepatitis See Chapter 2, page 43

Grade of hepatitis Management

Grade 1

•	 Asymptomatic •	 Continue ICI

•	 AST, ALT > ULN to 3× 
ULN

•	 Monitor liver function once or twice a 
week

•	 Total bilirubin > ULN to 
1.5x ULN

•	 Monitor liver function once or twice a 
week

Grade 2

•	 Asymptomatic •	 Stop ICI until liver function variables 
fall to grade 1

•	 AST, ALT > 3x to < 5x 
ULN

•	 Undertake work-up to rule out other 
etiologies

•	 Total bilirubin > 1.5x to 
< 3x ULN

•	 Prednisone, 0.5–1 mg/kg/day (or 
methylprednisolone equivalent)

•	 Consider mycophenolate mofetil if no 
adequate improvement after 3 days

•	 Monitor liver function twice a week

•	 Consider liver CT or ultrasound

•	 Taper steroids slowly over 4–6 weeks

•	 Restart ICI on improvement of 
symptoms to grade 1 and taper 
steroids to < 10 mg/day

Grade 3

•	 Symptomatic liver 
dysfunction

•	 Permanently discontinue ICI

•	 Fibrosis by biopsy •	 Monitor liver function every 1–2 days

•	 Compensated cirrhosis •	 Administer prednisone (or 
methylprednisolone equivalent), 
1–2 mg/kg/day

CONTINUED

� Management summaries
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Grade 3

•	 Reactivation of chronic 
hepatitis

•	 If refractory or no improvement after 
3 days, consider azathioprine or 
mycophenolate mofetil if infective 
cause excluded

•	 AST, ALT 5x to 20x ULN •	 Consider liver CT or ultrasound

•	 Total bilirubin 3x to 10x 
ULN

•	 Consider liver biopsy to exclude other 
etiologies

•	 Taper steroids slowly over 4–6 weeks

Grade 4

•	 Decompensated liver 
function (e.g. ascites, 
coagulopathy, 
encephalopathy, coma)

•	 Permanently discontinue ICI

•	 AST, ALT > 20x ULN •	 Monitor liver function every 1–2 days

•	 Total bilirubin > 10x ULN •	 Administer prednisone (or 
methylprednisolone equivalent), 
1–2 mg/kg/day

•	 If refractory or no improvement after 
3 days, consider azathioprine or 
mycophenolate mofetil

•	 Consider liver CT or ultrasound

•	 Consider liver biopsy

•	 Taper steroids slowly over 4–6 weeks

CONTINUED

TABLE 8.2 CONTINUED

Management of immune-related hepatitis See Chapter 2, page 43

Grade of hepatitis Management
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Grade 4

•	 In patients with 
hepatocellular carcinoma 
as per atezolizumab 
Australian Product 
Information

•	 If AST/ALT is within 
normal limits at baseline 
and increases to > 3x to 
≤ 10x ULN or

•	 If AST/ALT is > 1 to ≤ 3x 
ULN at baseline and 
increases to > 5x to ≤ 10x 
ULN or 

•	 If AST/ALT is > 3x to 
≤ 5x ULN at baseline 
and increases to > 8x to 
≤ 10x ULN

•	 Withhold atezolizumab

•	 Treatment may be resumed when the 
event improves to grade 0 or grade 1 
within 12 weeks and corticosteroids 
have been reduced to ≤ 10 mg 
prednisone or equivalent per day

Bullets within a grade are the equivalent of ‘or’.
For an explanation of abbreviations see page 102.
Sources: Puzanov et al. 2017; Brahmer et al. 2018; Schneider et al. 2021.1,3, 4

TABLE 8.2 CONTINUED

Management of immune-related hepatitis See Chapter 2, page 43

Grade of hepatitis Management

� Management summaries
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TABLE 8.3 CONTINUED

Management of immune-related maculopapular rash* 
See Chapter 3, page 50

Grade of rash Management

Grade 1

•	 Macules/papules covering 
< 10% BSA with or without 
symptoms (e.g. pruritus, 
burning, tightness)

•	 Continue ICI

•	 Topical emollients

•	 Educate patient and family about 
escalating signs and symptoms and 
self-management strategies

•	 Oral antihistamine 
(e.g. loratadine,10 mg daily)

•	 Topical corticosteroids

Grade 2

•	 Macules/papules covering 
10–30% BSA with or 
without symptoms 
(e.g. pruritus, burning, 
tightness)

•	 Continue ICI

•	 Topical emollients

•	 Limiting instrumental ADL† •	 Educate patient and family about 
escalating signs and symptoms and 
self-management strategies

•	 Rash covering > 30% 
BSA with or without mild 
symptoms

•	 Oral antihistamine (e.g. loratadine, 
10 mg daily)

•	 Medium- to high-potency topical 
corticosteroids

•	 Non-urgent dermatology referral

Grade 3

•	 Macules/papules covering 
> 30% BSA with moderate 
or severe symptoms

•	 Stop ICI

•	 Topical emollients

CONTINUED
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TABLE 8.3 CONTINUED

Management of immune-related maculopapular rash* 
See Chapter 3, page 50

Grade of rash Management

Grade 3

•	 Limiting self-care ADL‡ •	 Educate patient and family about 
escalating signs and symptoms and 
self-management strategies

•	 Oral antihistamine (e.g. loratadine, 
10 mg daily) and high-potency 
topical steroids

•	 Initiate same-day dermatologist 
consultation

•	 Systemic corticosteroids: prednisone 
(or methylprednisolone equivalent), 
0.5–1 mg/kg/day, until resolution 
to < grade 1, with slow tapering on 
resolution

Bullets within a grade are the equivalent of ‘or’. 
*A disorder characterized by the presence of macules (flat) and papules (elevated).
For ADL †‡ definitions and an explanation of abbreviations see page 102.
Sources: Puzanov et al. 2017; National Institutes of Health, National Cancer 
Institute 2017; Haanen et al. 2017.1,2,5

TABLE 8.4

Management of immune-related pruritus* See Chapter 3, 
pages 51–52

Grade of pruritus Management

Grade 1

•	 Mild or localized •	 Oral antihistamine 
(e.g. loratadine, 10 mg daily, 
non-sedating; hydroxyzine, 
10–25 mg four times a day or at 
bedtime)

CONTINUED

� Management summaries

 
 

© S. Karger Publishers Ltd 2023

D
ow

nloaded from
 http://karger.com

/books/book-pdf/3842014/283413.pdf by Fener villalba Bonilla on 02 August 2024



110

Managing Immune-Related Adverse Events in Oncology

•	 Topical intervention indicated •	 Emollients with cream or 
ointment base

•	 Topical corticosteroid

Grade 2

•	 Widespread and intermittent •	 Oral antihistamine 
(e.g. loratadine, 10 mg daily, 
non-sedating; hydroxyzine, 
10–25 mg four times a day or at 
bedtime)

•	 Skin changes from scratching 
(e.g. edema, papulation, 
excoriations, lichenification, 
oozing/crusts)

•	 Emollients with cream or 
ointment base

•	 Oral intervention indicated •	 Topical corticosteroid

•	 Limiting instrumental ADL† •	 Dermatology referral

•	 Oral corticosteroids: prednisone 
(or methylprednisolone 
equivalent), 0.5–1mg/kg/day, 
tapered over 2 weeks

Grade 3

•	 Widespread and constant •	 Dermatology referral

•	 Limiting self-care ADL‡ or sleep •	 Oral corticosteroids: prednisone 
(or methylprednisolone 
equivalent), 0.5–1 mg/kg/day, 
tapered over 2 weeks

•	 Systemic corticosteroid or 
immunosuppressive therapy 
indicated

•	 γ-aminobutyric acid agonist 
(pregabalin, gabapentin, 100–
300 mg, three times a day)

Bullets within a grade are the equivalent of ‘or’.
*A disorder characterized by an intense itching sensation.
For ADL †‡ definitions and an explanation of abbreviations see page 102.
Sources: Puzanov et al. 2017; National Institutes of Health, National Cancer 
Institute 2017; Haanen et al. 2017.1,2,5

TABLE 8.4 CONTINUED

Grade of pruritus Management
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TABLE 8.5

Management of bullous dermatoses* See Chapter 3, page 52

Grade of bullous 
dermatoses

Management

Grade 1

•	 Asymptomatic •	 Continue ICI if blisters < 10% BSA and 
non-inflammatory

•	 Blisters covering 
< 10% BSA

•	 Local wound care where necessary

•	 No associated 
erythema

•	 Educate patient and family about 
escalating signs and symptoms and self-
management strategies

Grade 2

•	 Blistering that affects 
quality of life and 
requires intervention 
based on diagnosis 
not meeting criteria 
for grade > 2

•	 Stop ICI

•	 Blisters covering 
10–30% BSA

•	 Educate patient and family about 
escalating signs and symptoms and self-
management strategies

  •	 Refer to dermatology for work-up and to 
guide appropriateness of resuming ICI

  •	 Wound care

  •	 Class 1 high-potency topical corticosteroid 
(e.g. betamethasone or equivalent) with 
reassessment every 3 days for signs of 
progression or improvement

  •	 Escalate to systemic corticosteroids if no 
improvement after 3 days (prednisone, 
0.5–1 mg/kg/day, with a slow taper over 
4 weeks)

  •	 Manage symptoms as necessary  
(e.g. pain, fever)

CONTINUED

� Management summaries
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Grade 3

•	 Skin sloughing 
covering > 30% BSA

•	 Stop ICI

•	 Associated pain •	 Refer to dermatology for work-up and to 
guide appropriateness of resuming ICI

•	 Limiting self-care 
ADL‡

 

 

•	 Wound care

•	 Intravenous corticosteroids 
(methylprednisolone), 1–2 mg/kg/day, 
tapering over at least 4 weeks

•	 Manage symptoms as necessary  
(e.g. pain, fever)

Grade 4

•	 Blisters covering 
> 30% BSA

•	 Permanent discontinuation of ICI

•	 Associated fluid 
or electrolyte 
abnormalities

 

 

•	 Admit to hospital with urgent dermatology 
referral to supervise management

•	 Intravenous corticosteroids 
(methylprednisolone), 1–2 mg/kg/day, 
tapering over at least 4 weeks

•	 Manage symptoms as necessary  
(e.g. pain, fever)

Bullets within a grade are the equivalent of ‘or’.
*Including bullous pemphigoid or other autoimmune bullous dermatoses.
For ADL ‡ definition and an explanation of abbreviations see page 102.
Sources: Puzanov et al. 2017; National Institutes of Health, National Cancer 
Institute 2017; Haanen et al. 2017.1,2,5

TABLE 8.5 CONTINUED

Grade of bullous 
dermatoses

Management
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TABLE 8.6

Management of immune-related primary hypothyroidism* 
See Chapter 4, pages 63–64

Grade of 
hypothyroidism

Management

Grade 1

•	 TSH < 10 mIU/L •	 Continue ICI

•	 Asymptomatic •	 Close monitoring of TSH, fT4

•	 Clinical or diagnostic 
observations only

 

•	 Intervention not 
indicated

 

Grade 2

•	 TSH persistently 
> 10 mlU/L

•	 Consider stopping ICI until symptoms 
resolve to baseline

•	 Symptomatic •	 Endocrine consultation

•	 Thyroid replacement 
indicated

•	 Start thyroid hormone replacement in 
symptomatic patients with any degree of 
TSH elevation or in asymptomatic patients 
with persistent TSH levels > 10 mIU/L 
(measured 4 weeks apart)

•	 Limiting instrumental 
ADL†

•	 Repeat TSH and fT4 levels every 6–8 weeks

•	 Monitor thyroid function at least every 
6 weeks once ICI has been restarted

Grade 3

•	 Severe symptoms •	 Stop ICI until symptoms resolve

•	 Limiting self-care 
ADL‡

•	 Endocrine consultation

•	 Hospitalization 
indicated

•	 Start thyroid hormone replacement

•	 Consider hospital admission for 
management and monitoring

CONTINUED

� Management summaries
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Grade 4

•	 Life-threatening 
consequences

•	 Stop ICI until symptoms resolve

•	 Urgent intervention 
indicated

•	 Endocrine consultation

•	 Start thyroid hormone replacement

•	 Admit to hospital for management and 
monitoring

Bullets within a grade definition are the equivalent of ‘or’.
*Elevated TSH, normal or low fT4. 
For ADL †‡ definitions and an explanation of abbreviations see page 102.
Sources: Puzanov et al. 2017; National Institutes of Health, National Cancer 
Institute 2017; Brahmer et al. 2018.1–3

TABLE 8.7 CONTINUED

Management of immune-related primary hyperthyroidism*  
See Chapter 4, pages 63–64

Grade of 
hyperthyroidism

Management

Grade 1

•	 Asymptomatic •	 Continue ICI

•	 Clinical or diagnostic 
observations only

•	 Monitor TSH and fT4 every 2–3 weeks 
until it is evident if hyperthyroidism will 
persist or transition to hypothyroidism

•	 Intervention not 
indicated

 

Grade 2

•	 Symptomatic •	 Consider stopping ICI until symptoms 
return to baseline

•	 Thyroid suppression 
therapy indicated

•	 Endocrine consultation

CONTINUED

TABLE 8.6 CONTINUED

Grade of 
hypothyroidism

Management
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TABLE 8.7 CONTINUED

Management of immune-related primary hyperthyroidism*  
See Chapter 4, pages 63–64

Grade of 
hyperthyroidism

Management

Grade 2

•	 Limiting instrumental 
ADL†

•	 Symptomatic relief (β-blocker)

•	 Hydration and supportive care as 
indicated

•	 Work-up for Graves’ disease where 
hyperthyroidism persists > 6 weeks

Grade 3

•	 Severe symptoms •	 Stop ICI until symptoms resolve

•	 Limiting self-care ADL‡ •	 Endocrine consultation

•	 Hospitalization indicated •	 Symptomatic relief (β-blocker)

•	 Consider hospitalization if concerned 
for thyroid storm or symptoms are 
severe

•	 Start prednisone, 1–2 mg/kg/day, with a 
taper over 1–2 weeks

Grade 4

•	 Life-threatening 
consequences

•	 Stop ICI until symptoms resolve

•	 Urgent intervention 
indicated

•	 Endocrine consultation

•	 Symptomatic relief (β-blocker)

•	 Consider hospitalization if concerned 
for thyroid storm or symptoms are 
severe

•	 Start prednisone, 1–2 mg/kg/day, with a 
taper over 1–2 weeks

Bullets within a grade are the equivalent of ‘or’.
*Suppressed TSH and high, normal or elevated fT4 and/or fT3.
For ADL †‡ definitions and an explanation of abbreviations see page 102.
Sources: Puzanov et al. 2017; National Institutes of Health, National Cancer 
Institute 2017; Brahmer et al. 2018.1–3

� Management summaries
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TABLE 8.8 CONTINUED

Management of immune-related hypophysitis* See Chapter 4, 
pages 65–66

Grade of hypophysitis Management

Grade 1

•	 Asymptomatic or mild 
symptoms

•	 Stop ICI

•	 Clinical or diagnostic 
observations only

•	 Endocrine consultation

•	 Intervention not indicated

Grade 2

•	 Moderate symptoms •	 Stop ICI

•	 Minimal, local or non-
invasive intervention 
indicated

•	 Endocrine consultation

•	 Limiting instrumental 
ADL†

•	 Start replacement hormones with 
dosing as in hypothyroidism and 
adrenal insufficiency guidelines

•	 Ensure corticosteroids are started 
several days before thyroid hormone 
to prevent adrenal crisis

Grade 3

•	 Severe or medically 
significant but not 
immediately life-
threatening

•	 Stop ICI

•	 Hospitalization indicated •	 Endocrine consultation

CONTINUED
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TABLE 8.8 CONTINUED

Management of immune-related hypophysitis* See Chapter 4, 
pages 65–66

Grade of hypophysitis Management

Grade 3

•	 Limiting self-care ADL‡ •	 Start replacement hormones with 
dosing as in hypothyroidism and 
adrenal insufficiency guidelines

•	 Ensure corticosteroids are started 
several days before thyroid hormone 
to prevent adrenal crisis

•	 Consider pulse dose therapy with 
prednisone, 1–2 mg/kg oral daily (or 
equivalent), with a taper over at least 
2 weeks

Grade 4

•	 Life-threatening 
consequences

•	 Stop ICI

•	 Urgent intervention 
indicated

•	 Endocrine consultation

•	 Start replacement hormones with 
dosing as in hypothyroidism and 
adrenal insufficiency guidelines

•	 Ensure corticosteroids are started 
several days before thyroid hormone 
to prevent adrenal crisis

•	 Consider pulse dose therapy with 
prednisone, 1–2 mg/kg oral daily (or 
equivalent), with a taper over at least 
2 weeks

Bullets within a grade are the equivalent of ‘or’.
*Inflammation of the pituitary with associated deficiencies in some or all anterior 
pituitary hormones.
For ADL †‡ definitions and an explanation of abbreviations see page 102.
Sources: Puzanov et al. 2017; National Institutes of Health, National Cancer 
Institute 2017; Brahmer et al. 2018.1–3

� Management summaries
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TABLE 8.9 CONTINUED

Management of immune-related primary adrenal insufficiency* 
See Chapter 4, page 66

Grade of adrenal 
insufficiency

Management

Grade 1

•	 Asymptomatic •	 Consider stopping ICI until stable on 
hormone replacement

•	 Clinical or diagnostic 
observations only

•	 Endocrine consultation

•	 Intervention not 
indicated

•	 Prednisone, 5–10 mg daily, or 
hydrocortisone, 10–20 mg orally 
morning and 5–10 mg orally early 
afternoon

•	 Fludrocortisone, 0.1 mg/day, may 
be indicated for mineralocorticoid 
replacement

•	 Titrate as indicated

Grade 2

•	 Moderate symptoms •	 Consider stopping ICI until stable on 
hormone replacement

•	 Medical intervention 
indicated

•	 Endocrine consultation

•	 Prednisone, 20 mg daily, or 
hydrocortisone, 20–30 mg morning and 
10–20 mg afternoon

Grade 3

•	 Severe symptoms •	 Stop ICI

•	 Hospitalization 
indicated

•	 Admit to hospital for management

•	 Endocrine consultation

•	 Intravenous normal saline (2 L minimum)

•	 Intravenous stress-dose corticosteroids 
(hydrocortisone, 100 mg, or 
dexamethasone, 4 mg)

•	 Taper stress-dose corticosteroids down to 
maintenance doses (as for grade 1)

CONTINUED
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TABLE 8.9 CONTINUED

Management of immune-related primary adrenal insufficiency* 
See Chapter 4, page 66

Grade of adrenal 
insufficiency

Management

Grade 4

•	 Life-threatening 
consequences

•	 Stop ICI

•	 Urgent intervention 
indicated

•	 Admit to hospital for management

•	 Endocrine consultation

•	 Intravenous normal saline (2 L minimum)

•	 Intravenous stress-dose corticosteroids 
(hydrocortisone, 100 mg, or 
dexamethasone, 4 mg)

•	 Taper stress-dose corticosteroids down to 
maintenance doses (as for grade 1)

Bullets within a grade definition are the equivalent of ‘or’.
*Adrenal gland failure leading to low cortisol, high ACTH (both morning) as well 
as electrolyte imbalances (hyponatremia and hyperkalemia).
For an explanation of abbreviations see page 102.
Sources: Puzanov et al. 2017; National Institutes of Health, National Cancer 
Institute 2017; Brahmer et al. 2018.1–3

TABLE 8.10

Management of immune-related type 1 diabetes* See Chapter 4, 
pages 66–67

Grade of type 1 diabetes Management

Grade 1

•	 Asymptomatic or mild 
symptoms

•	 Continue ICI with close clinical and 
biochemical follow-up

•	 Fasting glucose  
> ULN–160 mg/dL  
(> ULN–8.9 mmol/L)

 

•	 No ketosis or evidence of 
type 1 diabetes

 

CONTINUED

� Management summaries
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Grade 2

•	 Moderate symptoms •	 Stop ICI until glucose levels are 
controlled

•	 Fasting glucose  
> 160–250 mg/dL  
(> 8.9–13.9 mmol/L)

•	 Start insulin

•	 Ketosis or evidence of type 
1 diabetes

•	 Urgent endocrine consultation

•	 Admit to hospital in cases of diabetic 
ketoacidosis

Grade 3

•	 Severe symptoms •	 Stop ICI until glucose levels are 
controlled

•	 Medically significant •	 Urgent endocrine consultation

•	 Fasting glucose  
> 250–500 mg/dL  
(> 13.9–27.8 mmol/L)

•	 Start insulin

•	 Admit to hospital for management

•	 Monitor for signs of diabetic 
ketoacidosis

Grade 4

•	 Severe symptoms •	 Stop ICI until glucose levels are 
controlled

•	 Life-threatening •	 Urgent endocrine consultation

•	 Fasting glucose  
> 500 mg/dL 
(> 27.8 mmol/L)

•	 Start insulin

•	 Hospital admission for management

•	 Monitor for signs of diabetic 
ketoacidosis

Bullets within a grade definition are the equivalent of ‘or’.
*Defined as hyperglycemia in the National Cancer Institute’s CTCAE.
For an explanation of abbreviations see page 102.
Sources: Puzanov et al. 2017; National Institutes of Health, National Cancer 
Institute 2017; Brahmer et al. 2018.1–3

TABLE 8.10 CONTINUED

Grade of type 1 diabetes Management
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TABLE 8.11

Management of immune-related pneumonitis*  
See Chapter 5, page 74

Grade of pneumonitis Management

Grade 1

•	 Asymptomatic •	 Hold ICI or proceed with close 
monitoring

•	 Confined to one lobe of 
the lung or < 25% of lung 
parenchyma

•	 Re-image at least prior to every cycle 
of ICI (at least every 3 weeks)

–	 If resolution of pulmonary infiltrates 
is demonstrated, resume therapy 
with close follow-up of symptoms

–	 If evidence of progression, treat as 
higher grade

–	 If no change, consider restarting 
treatment with close follow-up of 
new symptoms

•	 Clinical or diagnostic 
observations only

•	 Monitor patients weekly with history, 
physical examination and pulse 
oximetry

Grade 2

•	 Symptomatic •	 Withhold ICI until resolution to 
grade 1

•	 Involves more than one 
lobe of the lung or 25–
50% of lung parenchyma

•	 Consider admission to hospital

•	 Medical intervention 
indicated

•	 Respiratory specialist consultation and 
consider referral to infectious disease 
specialist

CONTINUED

� Management summaries
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Grade 2

•	 Limiting instrumental 
ADL†

•	 Prednisone, 1–2 mg/kg/day (or 
methylprednisolone equivalent), taper 
by 5–10 mg/week over 4–6 weeks 
if symptoms have improved after 
48–72 hours of corticosteroids/
supportive care

•	 Consider bronchoscopy

•	 Consider empirical antibiotics

•	 If no clinical improvement after 
48–72 hours, treat as grade 3

Grade 3

•	 Severe symptoms •	 Permanently discontinue ICI

•	 Hospitalization required •	 Admit to hospital and consider ICU 
care

•	 Involves all lung lobes 
or > 50% of lung 
parenchyma

•	 Respiratory and infectious disease 
specialist consultations

•	 Limiting self-care ADL‡ •	 Bronchoscopy with bronchoalveolar 
lavage

•	 Oxygen indicated •	 Empirical antibiotics

•	 Intravenous methylprednisolone, 
1–2 mg/kg/day

•	 If no improvement after 48 hours, 
add one of:

–	 Infliximab, 5 mg/kg

–	 Intravenous mycophenolate mofetil, 
1 g twice a day

–	 Intravenous immunoglobulin for 
5 days

–	 Cyclophosphamide

•	 Taper steroids over 4–6 weeks

CONTINUED

TABLE 8.11 CONTINUED

Grade of pneumonitis Management
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Grade 4

•	 Life-threatening respiratory 
compromise

•	 Permanently discontinue ICI

•	 Urgent intervention 
indicated (intubation)

•	 Admit to hospital and consider ICU 
care

•	 Respiratory and infectious disease 
specialist consultations

•	 Bronchoscopy with bronchoalveolar 
lavage

•	 Empirical antibiotics

•	 Intravenous methylprednisolone, 
1–2 mg/kg/day

•	 If no improvement after 48 hours, 
add one of:

–	 Infliximab, 5 mg/kg

–	 Intravenous mycophenolate mofetil, 
1 g twice a day

–	 Intravenous immunoglobulin for 
5 days

–	 Cyclophosphamide

•	 Taper steroids over 4–6 weeks
*Focal or diffuse inflammation of the lung parenchyma.
For ADL †‡ definitions and an explanation of abbreviations see page 102.
Sources: Puzanov et al. 2017; Brahmer et al. 2018.1,3

TABLE 8.11 CONTINUED

Management of immune-related pneumonitis* See Chapter 5, 
page 74

Grade of pneumonitis Management

� Management summaries
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TABLE 8.12

Management of sarcoidosis* See Chapter 5, page 75

Stage of sarcoidosis Management

Stage 0

•	 No adenopathy or infiltrates •	 No treatment

Stage 1

•	 Hilar and mediastinal 
adenopathy only

•	 No treatment

Stage 2

•	 Adenopathy and pulmonary 
infiltrates

•	 Stop ICI

•	 Consider treatment with 
corticosteroids

•	 Consider further immunosuppression

Stage 3

•	 Pulmonary infiltrates only •	 Stop ICI

•	 Consider treatment with 
corticosteroids

•	 Consider further immunosuppression

Stage 4

•	 Pulmonary fibrosis •	 Stop ICI

•	 Consider treatment with 
corticosteroids

•	 Consider further immunosuppression
*Grades not defined in the National Cancer Institute’s CTCAE (nothing specified). 
Management is based on standard management guidelines of sarcoidosis in the 
general population – for example, Baughman et al. 2011.6

TABLE 8.13

Management of immune-related nephritis* See Chapter 6, 
pages 82–83

Grade of nephritis Management

Grade 1

•	 Creatinine 
1.5–2.0x above 
baseline

•	 Stop ICI while other etiologies are excluded

CONTINUED 
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TABLE 8.13

Management of immune-related nephritis* See Chapter 6, 
pages 82–83

Grade of nephritis Management

Grade 2

•	 Creatinine 2–3x 
above baseline

•	 Stop ICI until resolution to grade 1

•	 Nephrology consultation

•	 Intravenous hydration

•	 Exclude other etiologies and, if no other cause 
identified, start prednisone, 0.5–1 mg/kg/day, or 
equivalent

•	 If no improvement, or worsening, then increase 
to prednisone, 1–2 mg/kg/day, or equivalent, 
and permanently discontinue ICI

•	 If improvement to grade 1, taper steroids over 
4–6 weeks and consider restarting ICI therapy 
once steroid dose < 10 mg

Grade 3

•	 Creatinine > 3x 
above baseline

•	 Permanently discontinue ICI

•	 Hospitalization 
indicated

•	 Admit to hospital

•	 Nephrology consultation

•	 Prednisone, 1–2 mg/kg/day, or equivalent

•	 Slow taper of steroids over 4–6 weeks

Grade 4

•	 Life-threatening 
consequences

•	 Permanently discontinue ICI

•	 Dialysis indicated •	 Admit to hospital

•	 Nephrology consultation

•	 Prednisone, 1–2 mg/kg/day, or equivalent

•	 Slow taper of steroids over 4–6 weeks

Bullets within a grade are the equivalent of ‘or’.
*Inflammation of the kidney affecting the structure. 
For an explanation of abbreviations see page 102.
Sources: Puzanov et al. 2017; National Institutes of Health, National Cancer 
Institute 2017; Brahmer et al. 2018; Haanen et al. 2017.1–3,5

� Management summaries
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TABLE 8.14

Management of immune-related inflammatory arthritis*  
See Chapter 6, pages 83–84

Grade of inflammatory 
arthritis

Management

Grade 1

•	 Mild pain with 
inflammation, erythema 
or joint swelling

•	 Continue ICI

•	 Start analgesics: NSAIDs

Grade 2

•	 Moderate pain 
associated with signs of 
inflammation, erythema 
or joint swelling, limiting 
instrumental ADL†

•	 Stop ICI

•	 Rheumatology consultation

•	 Escalate analgesia

•	 Consider prednisone or prednisolone, 
10–20 mg/day, for 4–6 weeks

•	 If no improvement in 4–6 weeks, 
escalate to grade 3 management, 
otherwise slowly taper steroids

•	 Consider intra-articular corticosteroid 
injection for large joints

Grade 3–4

•	 Severe pain associated 
with signs of 
inflammation, erythema 
or joint swelling

•	 Stop ICI and only consider restarting 
ICI therapy in consultation with a 
rheumatologist and when symptoms 
have reached grade 1

•	 Irreversible joint damage •	 Rheumatology consultation

•	 Disabling •	 Initiate oral prednisone, 0.5–1 mg/kg

•	 Limiting self-care ADL‡ •	 If no improvement within 4 weeks, 
consider additional immunosuppressive 
therapy such as methotrexate (with folic 
acid supplementation), TNF inhibition 
or interleukin-6 receptor antibody 
(tocilizumab)

Bullets within a grade are the equivalent of ‘or’.
*A disorder characterized by inflammation of the joints.
For ADL †‡ definitions and an explanation of abbreviations see page 102.
Sources: Puzanov et al. 2017; National Institutes of Health, National Cancer 
Institute 2017; Brahmer et al. 2018; Kim et al. 2017.1–3,7
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TABLE 8.15

Management of immune-related primary myositis* 
See Chapter 6, pages 83–84

Grade of myositis Management

Grade 1

•	 Mild weakness with 
or without pain

•	 Continue ICI

•	 If CK is elevated and patient has muscle 
weakness treat as grade 2 and consider oral 
steroids

•	 Analgesia as required

Grade 2

•	 Moderate weakness 
with or without pain

•	 Stop ICI

•	 Limiting age-
appropriate 
instrumental ADL†

•	 Rheumatology or neurology consultation

•	 Analgesia with NSAID

•	 If CK is elevated (3x or more) initiate 
prednisone, 0.5–1 mg/kg

•	 ICI may be resumed once symptoms 
are controlled and if CK is normal and 
prednisone is < 10 mg

Grade 3–4

•	 Severe weakness 
with or without pain

•	 Stop ICI

•	 Limiting self-care 
ADL‡

•	 Consider admission to hospital

•	 Urgent referral to rheumatology or 
neurology

•	 Prednisone, 1 mg/kg, or equivalent

•	 Consider methylprednisolone, 1–2 mg/kg, 
intravenously if severe compromise

•	 Consider plasmapheresis

CONTINUED

� Management summaries
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•	 Limiting self-care 
ADL‡

•	 Consider intravenous immunoglobulin 
therapy

•	 If no improvement of symptoms and/
or CK levels after 4–6 weeks, consider 
other immunosuppressive agents such as 
methotrexate or mycophenolate mofetil

Bullets within a grade are the equivalent of ‘or’.
*A disorder characterized by muscle inflammation with weakness and elevated 
muscle enzymes (CK). Muscle pain can be present in severe cases and can be life-
threatening if respiratory muscles or myocardium are involved.
For ADL †‡ definitions and an explanation of abbreviations see page 102.
Sources: Puzanov et al. 2017; National Institutes of Health, National Cancer 
Institute 2017; Brahmer et al. 2018; Kim et al. 2017.1–3,7

TABLE 8.16 CONTINUED

Management of immune-related primary polymyalgia-like 
syndrome* See Chapter 6, pages 83–84

Grade of polymyalgia-like 
syndrome

Management

Grade 1

•	 Mild stiffness and pain •	 Continue ICI

•	 Analgesia as required

Grade 2

•	 Moderate stiffness and pain, 
limiting age-appropriate 
instrumental ADL†

•	 Stop ICI until grade 1 and/or 
prednisone < 10 mg

•	 Prednisone, 20 mg/day, or 
equivalent, tapering steroids over 
3–4 weeks when symptoms improve

•	 Rheumatology referral

CONTINUED

TABLE 8.15 CONTINUED

Grade of myositis Management
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TABLE 8.16 CONTINUED

Management of immune-related primary polymyalgia-like 
syndrome* See Chapter 6, pages 83–84

Grade of polymyalgia-like 
syndrome

Management

Grade 3–4

•	 Severe stiffness and pain, 
limiting self-care ADL‡

•	 Stop ICI and consider restarting 
when symptoms reach grade 1 
and in consultation with a 
rheumatologist

•	 Rheumatology referral

•	 Prednisone, 20 mg/day, or 
equivalent

•	 Consider steroid-sparing agent 
such as methotrexate if prolonged 
steroids are indicated

Bullets within a grade are the equivalent of ‘or’.
*Characterized by marked pain and stiffness in proximal upper and/or lower 
extremities and no signs of true muscle inflammation such as CK elevation or 
findings of myositis.
For ADL †‡ definitions and an explanation of abbreviations see page 102.
Sources: Puzanov et al. 2017; National Institutes of Health, National Cancer 
Institute 2017; Brahmer et al. 2018; Kim et al. 2017.1–3,7

TABLE 8.17

Management of immune-related primary uveitis* See Chapter 6, 
pages 85–86

Grade of uveitis Management

Grade 1

•	 Asymptomatic •	 Continue ICI

•	 Ophthalmologist referral within 1 week

•	 Consider artificial tears

CONTINUED

� Management summaries

 
 

© S. Karger Publishers Ltd 2023

D
ow

nloaded from
 http://karger.com

/books/book-pdf/3842014/283413.pdf by Fener villalba Bonilla on 02 August 2024



130

Managing Immune-Related Adverse Events in Oncology

Grade 2

•	 Medical 
intervention 
required, anterior 
uveitis

•	 Stop ICI – may restart once symptoms return 
to grade 1 or systemic steroids < 10 mg

•	 Urgent ophthalmologist referral

•	 Topical or systemic corticosteroids

Grade 3

•	 Posterior or pan-
uveitis

•	 Permanently discontinue ICI

•	 Urgent ophthalmologist consultation

•	 Systemic corticosteroids

•	 Intravitreal/periocular/topical corticosteroids

Grade 4

•	 Vision ≤ 20/200 •	 Permanently discontinue ICI

•	 Urgent ophthalmologist consultation

•	 Systemic corticosteroids (intravenous 
prednisone, 1–2 mg/kg, or 
methylprednisolone, 0.8–1.6 mg/kg)

•	 Intravitreal/periocular/topical corticosteroids 
as per ophthalmologist

*Inflammation of the middle layer of the eye.
Source: Brahmer et al. 2018.3

TABLE 8.18 CONTINUED

Management of immune-related episcleritis* See Chapter 6, 
pages 85–86

Grade of episcleritis Management

Grade 1

•	 Asymptomatic •	 Continue ICI

•	 Ophthalmologist referral within 1 week

•	 Consider artificial tears

CONTINUED

TABLE 8.17 CONTINUED

Management of immune-related primary uveitis* See Chapter 6, 
pages 85–86

Grade of uveitis Management
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TABLE 8.18 CONTINUED

Management of immune-related episcleritis* See Chapter 6, 
pages 85–86

Grade of episcleritis Management

Grade 2

•	 Vision ≥ 20/40 •	 Withhold ICI

•	 Urgent ophthalmologist referral

•	 Topical or systemic corticosteroids

Grade 3

•	 Symptomatic •	 Permanently discontinue ICI

•	 Vision < 20/40 •	 Urgent ophthalmologist consultation

•	 Systemic corticosteroids

•	 Topical corticosteroids with cycloplegic 
agents

Grade 4

•	 Vision ≤ 20/200 •	 Permanently discontinue ICI

•	 Urgent ophthalmologist consultation

•	 Systemic corticosteroids

•	 Topical corticosteroids with cycloplegic 
agents

*Inflammation affecting the episcleral tissue between the conjunctiva and the 
sclera in the absence of infection.
Source: Brahmer et al. 2018.3

TABLE 8.19

Management of immune-related blepharitis* See Chapter 6, 
pages 85–86

Grade of blepharitis Management

All grades

•	 There is no formal grading 
system

•	 Apply warm compresses

•	 Use lubrication drops

•	 Continue ICI unless symptoms persist
*Inflammation of the eyelid that affects the eyelashes or tear production.
Source: Brahmer et al. 2018.3

� Management summaries
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TABLE 8.20

Management of myocarditis, pericarditis, arrhythmias 
See Chapter 6, pages 86–87

Grade Management

Grade 1  

•	 Abnormal ECG, abnormal 
cardiac biomarker testing

•	 Stop ICI in all cases and 
permanently discontinue in all 
cases ≥ grade 2

Grade 2

•	 Abnormal screening tests 
with mild symptoms

•	 Cardiology consultation

•	 Admit to hospital

Grade 3

•	 Moderately abnormal testing, 
with mild symptoms

•	 Manage symptoms according to 
cardiology guidelines

•	 Admit to coronary care unit if 
troponin elevated

Grade 4

•	 Moderate to severe 
decompensation, life-
threatening conditions

•	 Systemic corticosteroids

•	 Additional immunosuppression

For an explanation of abbreviations see page 102.

TABLE 8.21

Management of infusion-related reactions, as per Australian Product 
Information recommendations where specified

•	 Pembrolizumab: Permanently discontinue in cases of grade 3 or 4 
reactions

•	 Avelumab: Grade 1 – reduce infusion rate by 50%; grade 2 – withhold 
until adverse reactions recover to grade 0–1 then restart infusion with a 
50% slower rate; grades 3–4 – permanently discontinue

•	 Durvalumab: Grade 1 or 2 – interrupt or slow the rate of infusion; 
grade 3 or 4 – permanently discontinue
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Useful resources

American Society of Clinical 
Oncology
www.cancer.net
www.asco.org

Clinical Oncology Society of Australia
www.cosa.org.au

Conquer Cancer Foundation
https://conquer.org

European Society for Medical 
Oncology
www.esmo.org

Multinational Association of 
Supportive Care in Cancer
https://mascc.org

National Cancer Institute (USA)
www.cancer.gov

National Comprehensive Cancer 
Network (USA)
www.nccn.org

Guidelines
Brahmer JR, Lacchetti C, Schneider BJ 
et al. Management of immune-related 
adverse events in patients treated with 
immune checkpoint inhibitor therapy: 
American Society of Clinical Oncology 
Clinical Practice Guideline. J Clin Oncol 
2018;36:1714–68.

Haanen JBAG, Carbonnel F, Robert C 
et al. Management of toxicities from 
immunotherapy: ESMO Clinical 
Practice Guidelines for diagnosis, 
treatment and follow-up. Ann Oncol 
2017;28(suppl 4):iv119–42.

Thompson JA. New NCCN Guidelines: 
recognition and management of 
immunotherapy-related toxicity. J Natl 
Compr Canc Netw 2018;16:594–6.
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COVID-19 74
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contraindicated 43
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