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Editorial on the Research Topic
Assessment and management of adverse drug reactions in oncology
Introduction

New drugs such as tyrosine kinase inhibitors, monoclonal antibodies, angiogenesis

inhibitors, and immune checkpoint inhibitors (ICIs) have been approved by the United

States Food and Drug Administration for a variety of cancer types in recent years.

Despite their remarkable success in overall survival and progression-free survival in

clinical trials, a substantial proportion of patients suffer from severe or fatal adverse

drug reactions (1, 2). Due to the diverse manifestations of adverse events associated

with anti-neoplastic agents, the assessment and management of these adverse events

remain largely unknown. Among all, the assessment and management of adverse events

following the use of ICIs, also known as immune-related adverse events (irAEs), is an

emerging field.
Clinical presentations of irAEs

Contemporary guidelines including the Common Terminology Criteria for Adverse Events

version 5.0 by the American Society of Clinical Oncology and the European Society for

Medical Oncology provided the definition and grading system of organs commonly

involved in irAEs, which facilitated the diagnoses of ICI-associated complications (Table 1)

(3, 4). Organs commonly involved in irAEs include the skin, gastrointestinal tract,

endocrine organs, and lungs; on the other hand, rare but fatal adverse events including

neurotoxicity, cardiotoxicity, and pulmonary toxicity of ICIs have also been reported (3).

Cutaneous toxicity is the most reported irAE. Reported manifestations of cutaneous irAEs

include rashes, bullous dermatoses and severe cutaneous adverse reaction such as Stevens-

Johnson syndrome/toxic epidermal necrolysis (SJS/TEN) and drug reaction with
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TABLE 1 Grading system and menifestations of common immune-related adverse events.

The organ(s) Grade 1 Grade 2 Grade 3 Grade 4
Cutaneous Toxicity - Target lesions covering <10%

BSA and not associated with skin
tenderness

- Target lesions covering 10%–30%
BSA and associated with skin
tenderness

- Target lesions covering >30% BSA
- Severe/life-threatening symptoms
- Generalized exfoliative/ulcerated/bullous rash

Colitis - Increase of fewer than 4 stools per
day

- Mucus or blood in stool
- Increase of 4 to 6 stools per day

Increase of 7 stools per day;
incontinence; limiting self-care
ADL

- Life-threatening consequences

Hepatitis (AST, ALT
increased)

<3.0 × ULN
- Asymptomatic

3.0–5.0 × ULN
- Asymptomatic

5.0–20.0 × ULN
- Symptomatic liver
dysfunction

- Compensated cirrhosis
- Reactivation of chronic hepatitis

>20.0 × ULN
- Decompensated liver function
(ascites, coagulopathy,
encephalopathy, coma)

Pneumonitis - Asymptomatic
- Confined to one lobe of the lung or
<25% of lung parenchyma

- Symptomatic (dyspnea, cough or
chest pain)

- More than one lobe of the lung or
25%–50% of lung parenchyma

- Severe symptoms (new or
worsening hypoxia)

- All lung lobes or >50% of lung
parenchyma

- Need oxygen therapy

- Life-threatening respiratory
compromise (need intubation and
ventilator care)

Hypophysitis - Asymptomatic or mild symptoms - Moderate symptoms limiting age-
appropriate instrumental ADL

- Severe or medically significant
limiting self-care ADL

- Life-threatening consequences
(visual field impairment)

Acute kidney injury
(Cr increased)

1.0–1.5 × ULN, < 1.5 × baseline 1.5–3.0 × ULN, 1.5–3.0 × baseline 3.0–6.0 × ULN, > 3.0 × baseline >6.0 × ULN, Dialysis indicated

Myasthenia gravis - Asymptomatic or mild symptoms - Moderate symptoms
- Limiting age-appropriate
instrumental ADL

- Severe or medically significant
- Limiting self-care ADL

- Life-threatening consequences
(respiratory muscle involved)

Myocarditis - Asymptomatic
- Cardiac enzyme elevation or
abnormal EKG

- Symptoms with moderate activity
or exertion

- Severe with symptoms at rest
or with minimal activity or
exertion

- Life-threatening consequences
(hemodynamic impairment)

BSA, body surface area; ADL, activities of daily living; AST, aspartate aminotransferase; ALT, alanine aminotrasferase; ULN, upper limit normal; Cr, creatinine; EKG,

electrocardiogram.
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eosinophilia and systemic symptom (DRESS). Other common

manifestations of irAEs include colitis, hepatitis, nephritis,

thyroiditis, hypophysitis. The incidence of cardiovascular irAEs,

such as myocarditis, pericarditis and vasculitis, was generally rare

yet potentially fatal (5).

Several populations are at particular high risk of irAE, which

include patients receiving ICI combination therapy; for instance,

more frequent and more severe cardiovascular irAEs are

observed in those treated with ICI combination therapies (5). In

addition, patients with pre-existing autoimmune diseases are

reported to be at great risk of irAEs or complications of irAE;

likewise, given the underlying mechanisms of irAEs that involve

self-reactive T cells, molecular mimicry, and antigen spread, and

decreased immune tolerance (3), irAE in patients on ICI may

resemble autoimmune flares (6).

Infections are commonly seen in patients with irAEs. As

interfering with normal immune responses that can lead to

opportunistic infections, studies have proposed that ICI-induced

dysregulated immunity can lead to opportunistic infections such

as Mycobacterium tuberculosis (TB) infections; that said, the

consensus statement by the European Society of Clinical

Microbiology and Infectious Diseases suggested undetermined

causation, in which it was suspected that it was

immunosuppressive treatments rather than ICIs that caused the

infections (7). As the clinical presentation of irAEs is versatile

and the pathogenic mechanisms remained unclear, regular
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monitoring of end-organ function in patients undergoing anti-

neoplastic treatments would benefit their overall survival and

quality of life.
Diagnosis and assessment of irAEs

Drug causality assessment tools such as the algorithm of drug

causality for epidermal necrolysis (ALDEN) or the Naranjo score

can be used to classify the relationship between drug exposure

and adverse drug reactions as ‘unlikely’, ‘possible’, ‘probable’, or

‘definite’ for severe cutaneous adverse reactions such as SJS/TEN

(8, 9). However, there is currently no consensus on the

diagnostic criteria of irAE due to its versatile presentation,

despite the widespread prescription of ICIs in multiple cancers.

The diagnosis of irAE relies on the presence of a typical

manifestation of commonly involved organs in the context of

treatment with ICIs, which excludes other possible etiology. That

said, while all changes in these end-organ functions as observed

following the use of ICIs should suspected as a treatment-related

effect, no causation could be directly inferred from the temporality;

moreover, rare presentations of irAE and the diagnosis of such

conditions remained challenging. As such, studies on the

immunologic deviation and pathophysiology of irAE, as evidenced

by biopsies and immunohistochemistry staining, are warranted to

develop guidelines for the diagnosis of irAE.
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Treatment modalities of irAEs

The management of irAEs depends on the severity, the

involved organs, and the tumor response to ICIs. Corticosteroids

are used as the primary treatment for irAE, and most patients

respond well to corticosteroids (10). Recent studies showed that

immune modulatory treatments for irAEs were effective and did

not compromise the objective response rate and progression-free

survival of cancers (11). In particular, pulse steroid therapy

demonstrated a neurological improvement rate of 90% in a study

with 11 immune-related encephalitis cases, it was therefore

recommended for the initial treatment of immune-related

encephalitis in the guideline (12) and had been used to treat

ICI-associated interstitial nephritis and pneumonitis (13).

Intravenous immunoglobulin (IVIg), biological agents, such as

infliximab and rituximab, and plasmapheresis, have been used to

manage steroid-refractory cases of irAEs (14). Treatment

response to these agents varied based on the organ involved and

the immune response triggered by ICIs. With evidence on

immunohistochemistry staining, the immune response mounted

by ICIs against the affected organ could be revealed, which may

suggest suitable immune modulators used to treat steroid-

refractory cases of irAE.
The presence of irAEs and
continuation of ICI treatments

Clinicians are primarily concerned about the continuation of ICI

treatment. Both pembrolizumab and nivolumab have a mean

elimination half-life of roughly 26 days, while the effects of

programmed cell death protein 1 (PD-1) inhibitors last longer.

Although some studies suggested that the presence of non-fatal

irAEs may indicate better anti-neoplastic treatment response and

survival outcomes (15), significant irAEs require extreme cautions

when it comes to the decision of reintroducing immunotherapy, for

which the management of irAEs and the judgment of whether to

continue ICI treatments should be decided by a multidisciplinary
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tumor board that involves medical oncologists and specialists

including dermatologists, ophthalmologists, cardiologists,

pulmonologists, gastroenterologists, and endocrinologists.
Summary

Real-world observations on the safety of ICIs provide evidence

for the epidemiology, clinical presentations, and prognosis of

irAEs. The assessment and management of irAE require

multidisciplinary collaborations, so as the diagnostic and

treatment guidelines for irAE. This Research Topic, with valuable

records of clinical experience in anti-neoplastic agent-related

adverse events, reflects the global awareness of adverse drug

reactions in medical oncology.
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