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Immune-Related AES

ICls introduce the potential for transformative, durable responses in multiple
malignancies

ICls also introduce the potential for new toxicity

Adverse events (AEs) related to the use of immune checkpoint inhibitor (ICI)
therapy are defined as immune-related(IR) AEs (ir-AEs).

Ir-AEs are graded according to the Common Terminology Criteria for Adverse
Events (CTCAE) version 5

Immune-related AEs
= Activation of immune cells in nontumor compartments

= Can mimic autoimmune conditions
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A New Spectrum of Adverse Events

Encephalitis, aseptic meningitis

Hypophysitis

Thyroiditis, hypothyroidism,

hyperthirordisim Dry mouth, mucositis h

~___— Rash, vitiligo

Pneumonitis

Thrombocytopenia, .
anemia\f\z~ (|

Hepatitis

Myocarditis

Pancreatitis,

Adrenal insufficiency autoimmune diabetes

Nephritis

Vasculitis Colitis

Arthralgia

Enteriti
Neuropathy nteritis

Michot. Eur J Cancer. 2016;54:139. Robert. ASCO 2017. Education session: Checkpoint inhibitor immunotherapy.
Clinical images reproduced with permission of Dr. Caroline Robert, MD, PhD.




Common irAEs:Typical Presentations

irAE Common Presentation

Dermatologic!?2! Maculopapular rash with pruritus, predominantly on trunk and to lesser
extent the upper limbs, spreading to extremities; eczematous, lichenoid,
psoriasiform manifestations; blistering skin reactions

Diarrhea/colitis!3! Diarrhea, abdominal pain, hematochezia, weight loss, fever, vomiting
Hepaticl3! Often asymptomatic and diagnosed via routine blood tests
Pancreatic!l! Asymptomatic elevation in amylase/lipase; CT, clinical findings of pancreatitis;

severe abdominal pain, vomiting, and hemodynamically unstable

Endocrinel3! Headaches, visual disturbances, fatigue, altered consciousness, deranged
electrolytes (particularly hyponatremia), anorexia, mood changes

1. NCCN Guidelines for Management of Immunotherapy-Related Toxicities. v1. 2023.
2. Sibaud. Am J Clin Dermatol. 2018;19:345. 3. Pickwell-Smith. Br J Hosp Med (Lond). 2018;79:372.




Less Common irAEs: Typical Presentations

Immune-Related AE Common Presentation

Pneumonitis!! Dyspnea, cough, fever, chest pain

Renall?! Elevated serum creatinine; azotemia; inability to maintain acid—base or
electrolyte balance; urine output change

Oculart?! Vision changes; photophobia; tenderness/pain; eyelid swelling; proptosis;
red/purple discoloration; eye redness

Neurologicl?! Progressive or fluctuating muscle weakness, usually proximal to distal; absent/reduced deep tendon
reflexes; sensory—motor deficit; headache, photophobia, neck stiffness with nausea/vomiting;
confusion, altered behavior, seizures, short-term memory loss, depressed level of consciousness,
focal weakness, speech abnormality

Cardiovasculart! Generalized malaise and fatigue; dyspnea; edema; decreased ejection fraction on ECG

Musculoskeletall?! Joint pain, swelling; inflammatory symptoms; stiffness after inactivity;
improvement with heat; myalgias; myositis

1. Pickwell-Smith. Br J Hosp Med (Lond). 2018;79:372. 2. NCCN Guidelines for Management
of Immunotherapy-Related Toxicities. v1. 2023. 3. Brumbaugh. Cardiol Rev. 2019;27:97.




Frequency of irAEs With ICl Monotherapy

Distribution of Grade 1/2 irAEs!*!
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= |ncidence of irAEs can vary among malignancies!?!

Patients (%)

Distribution of Grade 3-5 irAEs!!!
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— Retrospective review found an overall incidence of colitis in 6% and pneumonitis in 3.84% of patients with

multiple cancer types at a single institution

— Colitis was significantly more common in melanoma (P = .016), pneumonitis significantly more common in

NSCLC (P = .004)

1. Michot. Eur J Cancer. 2016;54:139. 2. Owen. ESMO 2018. Abstr 1772P.




Survival Benefit and Rates of AEs -Combination ICI Therapy

= Phase lll CheckMate 067: nivolumab + ipilimumab in previously untreated melanoma
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Treatment-Related AEs, % Nivolumab + Ipilimumab (n = 313 ' Ipilimumab (n =313
Grade 3/4 59 21 28

Wolchok. NEJM. 2017;377:1345.




Select Any-Grade, Treatment-Related AEs Over Time

160
140

Patients (n)
(0,0)
o

0 <16
Patients at Risk, n
Still in study 453
Still receiving treatment 298
Total with new event 239
Still in study with new event, % 53

Weber. JCO. 2017,35:785.
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ED Visit-Most Common irAEs in Patients With Cancer

= Retrospective review of 628 patients receiving ICls who visited ED at MD Anderson Cancer Center

(March 2011 to February 2016)

— Of 1026 visits, 257 (25.0%) related to irAEs, with 210 (81.7%) of irAE-related visits leading to admission

irAE, % Ipilimumab (n = 186) Nivolumab (n =154) Pembrolizumab(n=109) > 1 Agent(n=179)
Diarrhea 14.5 8.4 6.4 18.4
Colitis 7.0 2.6 1.8 7.3
Pneumonitis 3.2 7.1 4.6 4.5
Dermatitis 4.3 4.5 4.6 7.8
Hypophysitis 4.3 0.6 0 5.0
Hepatitis 1.1 6.1 1.3 0.9
Thyroiditis 1.6 0.6 0 5.0
Pancreatitis 1.1 1.9 0.9 5.0
Adrenalitis 0.5 1.3 0 1.1

Least common irAEs (all £ 1.1%): nephritis, hematologic effects, myocarditis, vasculitis, eye effects.

Majzoub. Ann Emerg Med. 2019;73:79.




irAEs Can Occur After Discontinuation of ICls

= Retrospective review of 64 patients with advanced/unresectable melanoma
treated with nivolumab + ipilimumab at a single center
(Dec 2014 to Jan 2016)

— 31 patients stopped nivolumab + ipilimumab early due to toxicity

—4/31 (13%) experienced a clinically significant irAE > 16 wks after discontinuation
(range: 22-33 wks post dose)

Shoushtari. JAMA Oncol. 2018;4:98.
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Management

(i) Diagnosis and grading of IR-AEs,
(if) Ruling out differential diagnoses and pre-immunosuppression work-up
(il) Selecting the appropriate immunosuppression strategy for grade =2 events

(iv) Active evaluation at 72 h to adapt treatment




General Principles for Managing irAEs

= Consult promptly with relevant specialists for affected organ systems (eg, gastroenterology,
dermatology)

= Management generally based on severity of symptoms

= Mild (grade 1): supportive care, consider holding drug

= Moderate (grade 2): hold drug, redose if toxicity improves, consider low-dose steroids (prednisone 0.5-1
mg/kg/day)

= Severe (grade 3): discontinue drug, monitor closely (likely inpatient), start high-dose steroids (prednisone 1-
2 mg/kg/day) with a slow taper (= 1 mo)

= |f not improving in 1-3 days, increase immunosuppression
= Dose reduction is not a recommended strategy

= Avoid delays in recognition and intervention

Brahmer. JCO. 2018;36:1714.




Most irAEs Are Reversible With Steroids

A

— Rash, pruritus
—— Liver toxicity
— Diarrhea, colitis
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Weber. JCO.2012;30:2691.
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ADVERSE ASSESSMENT/GRADING MANAGEMENT
EVENT(S)

» Hold until symptoms resolve, then resume
infusion as tolerated

Mild transient » Intervention not indicated

reaction (G1) » Consider premedication with acetaminophen,

H2 blockers, and diphenhydramine with

future infusions

= Treat per institutional guidelines
» Consider holding or slowing the rate of infusion to half
= Physical exam rate
= Vital signs » Continue immunotherapy
Infusion-related * Pulse oximetry b . |* Consider premedication with acetaminophen, H2
reactions® = ECG (if chest Moderate (G2) " | blockers, and diphenhydramine with future infusions
pain or sustained » Consider corticosteroids (steroids) for patients who
tachycardia) previously experienced an infusion reaction; use
of steroid premedication may be permitted in these
situations

= Treat per institutional guidelines
Severe (G3—4)°¢ # |+ Discontinue offending immunotherapy;
consider alternate agents in therapeutic class®

a Symptoms include: Fever/chills/rigors, urticaria/pruritus, angioedema, flushing/

headache, hypertension, hypotension, shortness of breath, cough/wheezing, E . . . _— '
hypoxemia, dizziness/syncope, sweating, and arthralgia/myalgia. Refer to prescribing Prolonged (eg, not rapidly responsive to symptomatic medication and/or brief

information for each individual immunotherapy agent for recommendations for interruption of infusion); recurrence of symptoms following initial improvement.
premedication to prevent infusion reactions. 4 Hospitalization indicated; life-threatening consequences; urgent intervention.
b Therapy or infusion interruption indicated but responds promptly to symptomatic If infusion reactions that are resistant to standard therapy occur in patients
treatment (eg, antihistamines, acetaminophen, nonsteroidal anti-inflammatory drugs  receiving programmed death ligand 1 (PD-L1) inhibitors, consider switching to
[NSAIDs), narcotics, intravenous [IV] fluids); prophylactic medications indicated for a programmed cell death protein 1 (PD-1) inhibitor for subsequent treatments.

=24 hours. There are no data to guide the use of alternate ICls.




Dermatologic Reactions in Patients Treated With ICl

Grade 3 Maculopapular Rash

Non-specific maculopapular rash -first 6 weeks of therapy.
These rashes can be preceded by or associated with pruritus.
Pruritus -sole manifestation of a skin AE

Rare lesions

Bullous pemphigoid

Lichenoid reactions

Psoriasis

Reprinted by permission from Springer Nature Customer Service Centre GmbH: Springer Nature. Am J Clin Dermatol. Dermatologic reactions
to immune checkpoint inhibitors: skin toxicities and immunotherapy. Sibaud V. © 2018.




Symptom grade

Grade 1: lesions covering <10% BSA with
or without symptoms (i.e. pruritus, burning

or tightness)

Assessment and investigations

Physical examination

Exclude other causes, e.g. viral illness,

infection other drug-related rash

Management escalation pathway

Continue ICI therapy
Topical CSs (mild to moderate) b.i.d.
Oral antihistamines for itching
Topical emollient
Avoid sun and skin irritants

Grade 2: lesions covering
10%-30% BSA with or without
symptoms (i.e. pruritus, burning or
tightness); or limiting instrumental
ADL; or lesions covering >30% BSA
with or without mild symptoms,
without limiting self-care ADL

As for grade 1
Consider dermatology referral
and skin biopsy

Grade 3: lesions covering >30%
BSA with moderate or severe
symptoms; limiting self-care ADL

Consider holding ICI therapy and initiate
moderate to high potency topical CSs
Topical emollient
Oral antihistamines if pruritus present
If refractory, initiate prednisone (0.5-1 mg/kg) or
equivalent, tapered over >4 weeks; restart IC| therapy when

grade 1 and prednisone <10 mg/day

As for grade 1
Dermatology review
Consider punch biopsy and clinical
photography

Grade 4: life-threatening
consequences, urgent
intervention needed

As for grade 1
Dermatology review
Punch biopsy
Clinical photography

Hold ICI therapy [IV, B]
Initiate high potency topical CSs
Oral antihistamines if pruritus present
Topical emollient
If refractory, initiate prednisone (0.5-1 mg/kg) or equivalent,
tapered over >4 weeks [IV, B]; restart ICl therapy when
grade 1 and prednisone <10 mg/day [V, B]

Permanently discontinue ICI therapy [IV, B]
Hospital admission
Rule out systemic complications
Initiate i.v. (methyl)prednisolone (1-2 mg/kg) or equivalent
tapered over >4 weeks once reaction is controlled [IV, B]
Consider additional therapies such as infliximab or
tocilizumab if refractory to CSs




IR- endocrinopathies

Relatively frequent

ICI can be continued in most cases

High doses of steroids are rarely required
Endocrine deficiency usually persist

Life long replacement is required

Hypothyroidism is more common than hyperthyroidism




Symptom grade

Assessment and investigations

[ Grade 1: asymptomatic ]—Dg

Grade 2: symptomatic,
medication required

Grade 3: severe

Grade 4: life-threatening

Baseline endocrine panel:
TSH, FT4, T3 TFTs
Baseline abnormal values do not
preclude treatment; discuss with
endocrinologist if uncertain

Monitoring during treatment:
Anti-CTLA-4 (including combination with
anti=PD-1)
= TFTs every cycle
* TFTs 4-8 weeks after cycle 4 (i.e. with

restaging CT)
Late endocrine dysfunction can occur

Anti-PD-(L)1

= TFTs every cycle for first 3 months,
every second cycle thereafter (in case
of 2-weekly schedule)

» Cortisol as indicated by symptoms
and/or falling TSH

N\

Management escalation pathway

Normal FT4
Repeat

Elevated FT4
o
<

If no symptoms, repeat next cycle;
If symptoms, consider thyroxine,
if TSH >10

—b% Elevated TSH

If no symptoms, repeat next cycle;

If symptoms, initiate thyroxine

>§ Normal TSH

If no symptoms, repeat next cycle and check
8 am cortisol
(may indicate hypopituitarism)

If no symptoms, repeat next cycle;

If still abnormal, discuss with endocrinologist
If symptoms of hyperthyroidism:

Diagnosis

Hypothyroidism: low FT4
with elevated TSH or —P> As above
TSH >10 with normal FT4
\ J \.
Thyrotoxicosis As above
(DDx thyroiditis, —P> Anti-TSH receptor Abs, anti-TPO Abs,
Graves disease) nuclear medicine thyroid uptake scan
. > “

Elevated FT4
beta blocker, thyroid Abs and uptake scan
<
Low FT4 Check 8 am cortisol
(may indicate hypopituitarism)

Continue ICI therapy
Thyroxine 0.5-1.5 pg/kg
(start low in elderly, if cardiac history) [IV, A]

—P% Low TSH

Propranolol or atenolol for symptoms
Carbimazole indicated for Graves disease
For painful thyroiditis, consider prednisolone 0.5 mg/kg and taper
If unwell, withhold ICI therapy and consider restarting when symptoms controlled [IV, A]

~

» Jlodine from CT scans may impact TFTs

-

« Withhold ICI therapy if patient is unwell with symptomatic hyperthyroidism
* Hyperthyroidism often precedes hypothyroidism

= Afalling TSH across two measurements with normal or lowered T4 may also suggest pituitary dysfunction and weekly cortisol measurements should be carried out (see Figure 3)

https://doi.org/10.1016/j.annonc.2022.10.001




Symptom grade Assessment and investigations Management escalation pathway

- ) s

Awalit pituitary axis assessment® to confirm

Grade 1: vague symptoms (e.g. mild diagnosis but warn patients to seek urgent review : . :
aue, anorea). o esdacreor [——>> L e T
asymptomatic MRI pituitary protocol P Y perg

Refer to endocrinologist

Withhold ICI therapy
Oral prednisolone 0.5-1 mg/kg o.d. after sending pituitary axis assessment
If no improvement in 48 h, treat as severe with i.v.
(methyl)prednisolone as below
Wean CSs based on symptoms over 1-2 weeks to 5 mg prednisolone
Do not stop CSs [IV, A]

Pituitary axis assessment
MRI pituitary protocol (also to exclude brain
metastases), visual field assessment
Refer to or consult endocrinologist
Monitor TFTs

Grade 2: moderate symptoms, i.e. >
headache but no visual disturbance >

Pituitary axis assessment

Grade 1-2: fatigue or mood MRI pituitary protocol if headache present (also to . . .

alteration but haemodynamically —P> exclude brain metastases), visual field assessment HEine ect?t;]:tlir;:? ;EL}E?;?F:‘:O":;;Za';‘:mlﬂgztg e'-llg‘;“ (v, A]

stable, no electrolyte disturbance Refer to or consult endocrinologist p y perg !
Monitor TFTs

) Pituitary axis assessment Withhold ICI therapy
Grade 3-4: severe mass effect symptoms, MRI pituitary protocol (also to exclude Initiate i.v. (methyl)prednisolone 1 mg/kg after sending bloods for pituitary axis
~ l.e. severe headache, any visual brain metastases) assessment
dlg',turﬁanc? or severe hyposlidgfn?llsm, »> Consider formal visual field assessment (if abnormal Analgesia as needed for headache
€. iypo engilotn,ns)e\;ere electrolyte patient to inform driver licensing agency) Aim to convert to prednisolone and wean as symptoms allow over 2-4 weeks to 5 mg
sturbance Refer to or consult endocrinologist Do not stop GSs [IV, A]

Monitor TFTs

https://doi.org/10.1016/j.annonc.2022.10.001
Patient education (with assistance of a nurse practitioner):
= ‘Sick day rules’, prescription and education for use of i.m. steroid if required
+ Consider an alert card or bracelet




Hepatotoxicity

Hepatitis occurs in 5%-10% (1%-2% grade 3) of patients during ICl| monotherapy
25%-30% (15% grade 3) during anti-PD(L)1eanti-CTLA-4 combination therapy.

All patients undergoing ICI therapy should be routinely assessed with serum transaminases, alkaline
phosphatase (ALP) and bilirubin before every treatment cycle

Hepatitis can be asymptomatic or present with fever, malaise, abdominal discomfort, jaundice and anorexia.
Exclude other causes of liver toxicity
Liver biopsy may help solve the other causes

IR-hepatitis usually resolves within 4-6 weeks with appropriate treatment.




Symptom grade

Assessment and investigations Management escalation pathway

r ™)
Grade 1: N _ Continue ICI therapy
ALT or AST sULN to 3x ULN > Manitor liver enzymes every 1-2 weeks [V, A]
. v
s ™) -
Check LFTs, INR and albumin twice weekly Withhold ICI therapy
Review medications and alcohol history __ Avoid hepatotoxic drugs
Grade 2: >> Carry out hepatitis B, C and E (and sometimes A) If rising ALT and/or AST when re-checked,
ALT or AST 3-5x ULN testing, PCR, anti-ANA, SMA, LKM, SLA/LP, LCI : S S BT U L e 1
and iron studies Upon improvement, resume ICI therapy after tapering CSs to <10 mg/day
Consider imaging for metastases and/or clot If no improvement despite steroid use, increase dose of
ging CSs 1-2 mg/kg/day and discontinue ICI therapy [V, B]
. v .,
' i N r
Same work-up as for grade 2 Discontinue ICI therapy
Daily LFTs, INR and albumin If ALT and/or AST <400 U/l with normal bilirubin, INR and albumin:
Grade 3: >> Carry out liver US, CT scan or MRI CSs 1-2 mg/kg/day
ALT or AST 5-20x ULN Consider inpatient care and early hepatologist If ALT and/or AST >400 U/l or raised bilirubin/INR/low albumin:
consultation i.v. methylprednisolone 2 mg/kg
Consider liver biopsy [IV, B]
. S .
r 1 r
. Discontinue ICI therapy
Grade 4: . .
ALT or AST >20x ULN »> As above i.V. methylnre[tli\r}lsBollone 2 mg/kg
. v A\,

CS wean:
*» Grade 2: once grade 1, wean over 2 weeks; re-escalate if warsening; treatment may be resumed once tapering CSs to <10 mag/day
= Grade 3-4: once improved to grade 2, change to oral prednisolone and wean over 4 weeks; for grade 3, rechallenge only at consultant discretion

Worsening despite steroids:

= |f on oral, change to i.v. methylprednisolone

= [f on i.v., consider MMF 1000 mg b.i.d., tocilizumab 8 mg/kg, tacrolimus, azathioprine, cyclosparine or anti-thymocyte globulin (ATG, 100 mg divided over 2 days). Infliximab should not be used
in patients with ICl-induced liver toxicity

https://doi.org/10.1016/j.annonc.2022.10.001




Colitis

IR-enterocolitis is the most common form of IR(GlI) toxicity.
Develops after weeks or months of ICl treatment
anti-CTLA-4 (1 month after first infusion)

anti-PD-1 (2-4 months after first infusion).

40% of patients with IBD- flare up during ICl therapy
Diarrhoea and abdominal pain- More common
Haematochezia and fever are less frequent

Severe acute colitis -dehydration, toxic megacolon, colonic perforation




Colitis in Patients Treated With ICls

Grade 2 diarrhea with no
abnormalities on colonoscopy

Grade 2 diarrhea with swollen,
erosive, and friable mucosa

Grade 3 diarrhea with deeply red
colon where vascular pattern
partially absent, mucosa severely
friable, multiple ulcers

Grade 3 diarrhea with no
abnormalities on colonoscopy

Grade 1 diarrhea with no
abnormalities in descending colon
(E) and swollen, severely friable
mucosa with deep ulcers in
ascending colon (F)

Geukes Foppen. ESMO Open. 2018;3:e000278. This work is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) license.
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Symptom grade

Grade 1: increase of <4 stools/day over
baseline

Clinical monitoring for aggravation of symptoms

faecal calprotectin or lactoferrin
Whole blood PCR for CMV, CBC, serum CRP and
electrolytes
IGRA, hepatitis A, B, C and E and HIV tests
Endoscopic evaluation

Grade 2: increase of 4-6 stools/day
over baseline

Grade 3: increase of =7 stools/day
Grade 4: life-threatening consequences
or any grade of diarrhoea and one of the
following: haematochezia, abdominal pain,
mucus in stool, dehydration, fever

Investigations as above
Strongly consider inpatient monitoring
Repeat endoscopy and/or faecal calprotectin
surveillance

% Stool testing for enteropathogens, C. difficile toxin,

Grade 2-4 response to CSs:

= |nitiate 4-8-weekly CSs tapering programme

= Upon remission, discuss resuming ICI therapy, weighing oncological benefit against risk of Gl irAE recurrence
= [n the case of relapse, consider infliximab or vedolizumab as below

Grade 2-4 refractory to CSs:

* Infliximab 5 mg/kg i.v. in the more severe forms or vedolizumab 300 mg in the more moderate forms and rapid CS tapering

« If no response, consider switching to the other biologic, higher-dose infliximab, faecal microbiota transplantation, ustekinumab, tofacitinib, extracorporeal photopheresis, colectomy and
repeat testing for infections

Assessment and investigations Management escalation pathway

Symptomatic management: low-fibre diet,
loperamide, psyllium, spasmolytic

Maintain ICI therapy
[V, Al

If failure after 15 days

1

Withhold ICI therapy
Symptomatic management
Oral CSs 40-60 mg/day
[V, A]

If failure after 5-7 days depending
on endoscopic severity?

+

Withhold ICI therapy
i.v. methylprednisolone 1 mg/kg/day
Assess response at days 3-5°

If response to i.v. CSs, switch to oral prednisolone 1 mg/kg/day
A

https://doi.org/10.1016/j.annonc.2022.10.001




IR-Pulmonary toxicity

= |R-interstitial lung disease (IR-ILD)or IR-pneumonitis

» IR-pneumonitis is relatively rare
> IR-pneumonitis, combination therapy versus monotherapy (10% versus 1%-5%)

» Serious and potentially life threatening AE.

= |[R-bronchiolitis or IR-lung sarcoidosis.




Symptomatic patient — Exclude common problems

Infectious pneumonia

Tumour progression

Pulmonary embolism

Cardiac events(CHF, myocarditis, acute Ml and arrhythmias)

Pleural carcinomatosis or effusion




Factors that trigger toxicity

Tobacco exposure
COPD in patients with lung cancer
Previous RT

Ca lung -squamous histology




Radiological patterns-IR-ILD

Cryptogenic organizing pneumonia-like,
Ground glass opacities

Interstitial

Hypersensitivity

Pneumonitis not otherwise specified.




Patient With Metastatic Melanoma and Acute Dyspnea

= An 82-yr-old man presents to the emergency department with acute dyspnea,
cough, and sputum production with bilateral basal crackles

— His daughter reports that he is receiving pembrolizumab for pulmonary
metastatic melanoma, which was diagnosed 2 yrs ago

= CT shows bilateral areas of consolidations and ground-glass infiltrates

A

|CI

Clinicalimage from Leroy. ERJ Open Res. 2017;3. This work is licensed under a
Creative Commons Attribution — NonCommercial 4.0 International (CC BY-NC 4.0) license.



https://creativecommons.org/licenses/by-nc/4.0/

Symptom grade Assessment and investigations Management escalation pathway

-

™y

Grade 1: asymptomatic, confined
to one lobe of the lung or <25% of
lung parenchyma

4

>

Baseline indications:
Chest CT with contrast (consider repeating chest CT if clinical deterioration)
Pulse oximetry
Blood tests (CBC, UEG, LFTs, TFTs, Ca, ESR and CRP)

Consider sputum sample and screening for viral, opportunistic or specific bacterial

Infections (Mycoplasma, Legionella), depending on the clinical context

~

Consider delay of treatment with clinical observation
Maonitor symptoms every 2-3 days
If symptoms worsen, treat as grade 2 or 3-4

cough, chest pain, increased oxygen

Grade 2: presence of new or
worsening symptoms
Dyspnoea, shortness of breath,

requirement

>

Outpatient monitoring:
Monitor symptoms daily
Chest CT with contrast
Consider infection work: sputum, blood and urine culture
Bronchoscopy with BAL to rule out infection and tumour infiltration as above
Baseline indications as above plus:
Repeat chest X-ray weekly, baseline blood tests and LFTs including TLCO

Grade 3 or 4: severe new symptoms

New or worsening hypoxia
Life=threatening
Difficulty in breathing, ARDS

Admit patient
Baseline tests as above
High-resolution CT and respiratory review
+ bronchoscopy and BAL pending appearances

Pulmonary hypertension, respiratory disease

or connective tissue disease

Influenza or Mycobacterium tuberculosis exposure

Smoking history
Travel history

Allergy history including exposure to home

and/or occupational aeroallergens

History:

Differential diagnosis:

Pneumonia (including atypical, pneumocystis, tuberculosis)
Lymphangitis

Usual interstitial pneumonias

Pulmonary oedema

Pulmonary embolism

Cardiac events

Pleural carcinomatosis

1l

Withhold ICI therapy

Start antibiotics if suspicion of infection
(fever, CRP, neutrophil counts)
If no evidence of infection or no improvement with antibiotics after
48 h, add in oral prednisolone 1 mg/kg/day
Consider pneumocystis prophylaxis, depending
on the clinical context
If no improvement after 48 h of oral prednisolone, manage
as per grade 3 [V, A]

Discontinue ICI therapy
(Methyl)prednisolone i.v. 1-2 mg/kg/day
Cover with empiric antibiotics
Discuss escalation and ventilation [IV, A]

If not improving or worsening after 48 h

Add tocilizumab 8 mg/kg or infliximab 5 mg/kg £ IVIG
Consider MMF or cyclophosphamide on individual basis
Continue with i.v. CSs; wean as clinically indicated [V, A]

Once improved to baseline:

* Grade 2: wean oral CSs over 4-6 weeks, fitrate to symptoms

* Grade 3-4: wean CSs over at least 6-8 weeks

Steroid considerations:

+ Calcium and vitamin D supplementation as per local guidelines

* Pneumocystis prophylaxis - cotrimoxazole 480 mg b.i.d.
M/W/F or inhaled pentamidine if cotrimoxazole allergy

https://doi.org/10.1016/j.annonc.2022.10.001
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Symptom and clinical status
(" ™

Suspected IR-myocarditis
New chest pain, palpitations, dyspnoea,
syncope or presyncope or lower limb
oedema

Exclude acute coronary syndrome in
patients with chest pain and raised cardiac
troponin with a history of coronary disease

or CV risk factors: invasive coronary
angiography or CT coronary angiography

N > and late gadolinium enhancement or cardiac **Ga-DOTATOC,

Assessment and investigations

Cardiac troponin
ECG
Echocardiography
Cardiac MRI including T1 and T2 mapping and T2STIR

"FDG-PET-CT or EMB
Continuous ECG monitaring to assess for new
heart block or tachyarrhythmias
If clinically unstable (heart failure, CHB, ventricular arrhythmias),
consider urgent coronary angiography and endomyocardial biopsy

N /

Management escalation pathway

Treat cardiovascular complications according to
cardiology guidelines
Temporary interruption of ICl therapy is recommended
until diagnosis is confirmed
Treatment of IR-myocarditis: i.v. methylprednisolone
500-1000 mg daily for first 3 days
[V, A]

!

N )

Uncomplicated IR-myocarditis
Troponin reduction by >50% from peak
No heart failure, CHB or ventricular arrhythmias at end of day 3

Conversion to oral prednisolone 1 mg/kg daily (max 80 mg/day)
with a weekly reducing schedule of 10 mg/week if patient is stable
Weekly ECG and cardiac troponin monitoring during steroid wean

(V. A]

N
In most cases, permanently stop ICI therapy
MDT review with oncology and cardio-oncology
before restarting ICI therapy
[V, A]

Complicated IR-myocarditis
Steroid resistant: troponin rising or <50% reduction
from peak
Haemodynamic instability: heart failure, cardiogenic
shock, CHB or ventricular tachyarrhythmias

Continue i.v. methylprednisolone 1000 mg/day
Add second-line immunosuppressive
(e.g. tocilizumab 8 mg/kg or MMF; third-line options:
ATG, alemtuzumab or abatacept)

Ongoing treatment of cardiac complications
Consider mechanical circulatory support (ECMO,
temporary LVAD) if cardiogenic shock
Pacing for CHB
Beta-blocker therapy for tachyarrhythmias [V, A]

'

In all cases, permanently stop ICI therapy
[V, A]

https://doi.org/10.1016/j.annonc.2022.10.001
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