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Fig. 1 | Mechanism of immune checkpoints and immune checkpoint inhibitors.
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Table 1. Grading system (Common Terminology Criteria for Adverse Events version 5.0, European Society for Medical Oncology guideline, American Society of
Clinical Oncology guideling)

The organ(s) Grade 1 Grade 2 Grade 3 Grade 4
Acute kidney injury 1.0-1.5 = ULM 1.5-3.0 = ULN 3.0-6.0 = ULN 36.0 = ULM
(Cr increased) <1.5 = baseline 1.5-3.0 x baseline >3.0 = baseline Dialysis indicated
Inflammatory arthritis - Mild pain with inflammation, - Moderate pain with inflammation, - Sewvere pain with inflammation, erythema, or joint swelling
erythema, or joint swelling erythema, or joint swelling - Irreversible joint damage
- Limiting instrumental ADL - Limiting self-care ADL
Colitis - Asymptomatic - Abdominal pain - Severe abdominal pain peritoneal - Life-threatening consequences
- Increase of fewer than 4 - Mucus or blood in stool signs
stools per day - Increase of four to 6 stools per - Change in bowel habit
day - Increase of seven or more stools
per day
Hepatitis <3.0 = ULN 3.0-5.0 = ULN 5.0-20.0 = ULM »30.0 = ULM
(AST, ALT increased) - Asymptomatic - Asymptomatic - Symptomatic liver dysfunction - Decompensated liver function
- Compensated cirrhosis (ascites, coagulopathy,
- Reactivation of chronic hepatitis encephalopathy, coma)
Hypophysitis - Asymptomatic or mild - Moderate symptoms limiting age- - Sewvere or medically significant - Life-threatening conseguences
SYMPLoms appropriate instrumental ADL limiting self-care ADL (visual field impairment)
Skin rash - Target lesions covering <10% - Target lesions covering 10%-30% - Target lesions covering >30% BSA
BSA and not associated with BSA and associated with skin - Severe/life-threatening symptoms
skin tenderness tenderness - Generalized exfoliativefulcerated/bullous rash
Fatal adverse effects
Myasthenia gravis - Asymptomatic or mild - Moderate symptoms - Severe or medically significant - Life-threatening conseguences
symptoms - Limiting age-appropriate - Limiting self-care ADL (respiratory muscle involved)
instrumental ADL
Myocarditis - Asymptomatic - Symptoms with moderate activity - Severe with symptoms at rest or - Life-threatening conseguences
- Cardiac enzyme elevation or or exertion with minimal activity or exertion (hemodynamic impairment)
abnormal EKG
Pneumonitis - Asymptomatic - Symptomatic - Severe symptoms - Life-threatening respiratory
- Confined to ane lobe of (dyspnea, cough or chest pain) {(new or worsening hypoxia) compromise (need intubation
the lung or <25% of lung - More than one lobe of the lungor - All lung lobes or >50% of lung and ventilator care)
parenchyma 25%0-50%0 of lung parenchyma parenchyma

- Meed oxygen therapy

Cr, creatinine; ULM, upper limit normal; ADL, activity of daily living; BSA, body surface area; EKG, electrocardiogram.

Choi J, Lee SY. Clinical characteristics and treatment of immune-related adverse events of immune
checkpoint inhibitors. Vol. 20, Immune Network. Korean Association of Immunologists; 2020.
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Fig. 1 Distribution of mild and severe immune-related adverse events (irAEs) associated with immune checkpoint inhibitor therapy. [Adapted from [88]]

Puzanov I, Diab A, Abdallah K, Bingham CO, Brogdon C, Dadu R, et al. Managing toxicities associated with immune checkpoint inhibitors:
Consensus recommendations from the Society for Inmunotherapy of Cancer (SITC) Toxicity Management Working Group. J Immunother Cancer. 2017 Nov 21;5(1).
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* N.Y. 68 yasinda Erkek

* Mesane ca nedeniyle 07/2021 tarihinde Sistoprostatektomi op.
olmus. Adjuvan Sisplatin + Gemsitabin tedavisi sonrasi takibe alinmis.

» Ozgecmis : Koroner arter hastahgi (9yil), KOAH (4yil)

* Soygecmis: Ozellik yok

e Sigara : 40 paket/yIl

* Alkol kullanim éykusu yok.

 Kullandigi ilaclar : ASA 100mg/glin, aralikli inhaler

* Fizik muayene dogal, sistem muayenelerinde patolojik 6zellik yok.



* 01/2022 tarihinde kontrol goriintiilemesinde

* Karaciger segment 6 da 22x12mm, segment 3,4B,5,6,7,8 de metastatik
lezyonlar

e Batin ici multipl LAP

* Adjuvan kemoterapi tamamlanmasindan 12 ay icinde niks gelisen
hastaya 2. seri Pembrolizumab 200mg 21 gunde bir tedavisi baslandi.

e Kontrol gorintulemelerinde tam yanit elde edildi.
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* Pembrolizumab tedavisinin 7. ayinda hasta Nefes darligi nedeniyle
basvurdu.

* Fizik muayenesinde solunum sesleri alinamadi.
* Sa02: %75 oda havasinda

 Hasta YBU’ne alindi.

* Toraks BT cekildi.
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* Enfeksiyon ekarte edildi.

* Grad IV, immun Pndmonit saptandi.

* 1mg/kg metil prednisolon baslandi.

 Ampirik antibiyotik baslandi.

* Steroid tedavisinin 2.ginuinde Sa02 degerlerinde yukselme gorildu.
e Steroid tedavisinin 10. glinunde oksijen gereksinimi kalmadi.

 Steroid tedavisine 6 hafta devam edildi, daha sonra doz azaltilarak
kesildi.



* Hastanin klinik sikayetleri
geriledi.

 Fizik muayene bulgulari
duzeldi.

e 8. haftada kontrol Toraks
BT cekildi

* Immunoterapi kalici olarak
kesildi.




CLINICAL PRACTICE
GUIDELINES

Immune related
pneumonitis toxicities

ICPi-related toxicity: Management of
pneumonitis

History:

Pulmonary hypertension/respiratory; disease/connective
tissue disease; Influenza/Mycobacterium; tuberculosis
exposure; Smoking history; Travel history; Allergy history
including exposure to home/occupational aeroallergens

Differential Diagnosis:

Pneumonia (including atypical, pneumocystis, tuberculosis);
Lymphangitis; Usual interstitial pneumonias; Pulmonary
oedema; Pulmonary emboli; Sarcoidosis

Symptom Grade Management escalation pathway
[ D

~ Grade T Consider delay of treatment
Radiographic changes only b Monitor symptoms every 2-3 days <
Ground glass change, If worsens: Treat as grade 2 or 3-4
non-specific interstitial
pneumonia
.
f Withhold ICPi
Grade 2 Start Ab if suspicion of infection
Mild/moderate new symptoms (fever, CRP, neutrophil counts)
Dyspnoea, cough, chest pain If no evidence of infection or no improvement with Ab
L after 48 hours, add in prednisolone 1 mg/kg/day orally

Consider Pneumocystis prophylaxis
dependingon the clinical context

High resolution CT +/- bronchoscopy and BAL
pending appearances

Grade 3 or 4:
Severe new symptoms

New/worsening hypoxia
Life threatening
Difficulty in breathing, ARDS

Discontinue ICPi

Admit patient, baseline tests as above
(methyl)prednisolone IV 2-4 mg/kg/day

High resolution CT and respiratory review
+/- bronchoscopy and BAL pending appearances

Cover with empiric antibiotic
Discuss escalation and ventilation

( If not improving or worsening after 48 hours )

Y

Add infliximab 5 mg/kg or MMF if
concurrent hepatic toxicity

Assessment and Investigations

Baseline indications: Chest X-ray
Bloods (FBC/UEC/LFTs/TFTs/Ca/ESR/CRP)

Consider sputum sample
and screening for viral,
opportunistic or specific bacterial
(Mycoplasma, Legionella) infections
depending on the clinical context

Outpatient Monitoring:
Monitor symptoms daily

Baseline indications, as above plus: Repeat
chest X-ray weekly and baseline bloods

Lung function tests including TCLO

If no improvement after 48 hours of oral
prednisolone, manage as per Grade 3

Continue with IV steroids - wean as clinically indicated

© 2018 ESMO. All nghts reserved. esmo.org/Guidelines/Supportive-and-Palliative-Care/)

Once improved to baseline:
Grade 2: Wean oral steroids over at
least 6 weeks titrate to symptoms

Grade 3/4: Wean steroids over
at least 8 weeks

Steroid considerations:

Calcium & Vitamin D supplementation
as per local guidelines
Pneumocystis prophylaxis - cotrimoxazole
480 mg bid M/W/F or inhaled pentamidine

if cotrim allergy

ianagement-of-Toxicities-from-Immunotherapy




Olgu 2

* N.D. 68 yasinda Kadin

e GOz kurulugu nedeniyle yapilan tetkiklerinde sol orbita nazal kisim,
maksiller sintste polip saptanmis,

* Polip Punch Biyopsi Maligh Melanom (12/2021)

» Ozgecmis : Hipertansiyon, Hipotiroidi

* Soygecmis: Ozellik yok

e Sigara, Alkol kullanim 6ykusu yok.

» Kullandigi ilaclar : Amlodipin 5mg/gtin, Levotiroksin 50mcg/glin

* Fizik muayene dogal, sistem muayenelerinde patolojik 6zellik yok.



e Evreleme PET-BT :

* Nazal kavite sol lateralinde
hipermetabolik timoral lezyon,

* Bilateral servikal ve sol
supraklaviktler alanda multipl
metastatik lezyon.

* KBB ile operabilite acisindan
gorusuldi. Unrezektable olarak
degerlendirildi.

* Hedefe yonelik tedaviler
acisindan BRAF mutasyonu
istendi. BRAF mutasyonu
saptanmadi.




e Rezeke edilemeyen Malign Melanom tanisiyla
* Nivolumab 3mg/kg dozundan 14 giinde bir baslanmistir.

* Tedavi 6ncesi hemogram ve biokimya degerlerinde patolojik bulgu
saptanmadi.
e Ure: 24 mg/dl, Kre : 0,79 mg/dl, Elektrolit imbalansi yok.
e ALT: 7 U/L, AST : 14U/L
e TSH: 2,7

3. ayda kontrol gérintilemesinde yanit saptanmasi tzerine
Nivolumab tedavisine devam edildi.



* Nivolumab tedavisinin 8. ayinda (toplam 14 doz tedavi sonrasi)

* Tetkiklerinde Ure: 117mg/dl Kreatinin : 3,04 mg/dL saptanmasi
uzerine

* Post-renal patolojilerin ekartasyonu acisindan triner usg cekildi. Post
renal patoloji saptanmadi.

* Hastanin oykusunde ve fizik muayenesinde pre-renal patolojiye neden
olacak patolojik bulgu saptanmadi.

* Nefrotoksik ila¢ kullanim éykisu yok.



* Bobrek Biyopsi yapildi.

* Immunoterapi almakta olan hastada bazal degerine gore 3 kattan
fazla kreatinin artisi saptandi. (Grade Ill)

* Interstisyel nefrit c'jn.tan|5|yla 1mg/kg Metilprednizolon baslandi.
Hidrasyon saglandi. Immunoterapi kesildi.

* Biyopsi sonucunda Tubulointerstisyel nefrit saptandi.
* Steroid tedavisi sonrasi kreatinin degerlerinde gerileme saptandi.
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Table 2. Management of irAEs (European Society for Medical Oncology guideline, American Society of Clinical Oncology guideline)

The organ(s) Grade 1 Grade 2 Grade 3 Grade 4
Acute kidney injury - Consider ‘Hold immunotherapy’ - Hold immunotherapy - Permanently discontinue - IV methylprednisone
- Hydration - Oral prednisone 0.5-1 mg/kg/day ~ immunotherapy 1-2 mg/kg/day

- Check and stop nephrotaxic drug
(PPI or NSAIDs)

CLINIGAL PRACTICE
GUIDELINES

Rare immune-related toxicities

ICPi-related toxicity: Management of nephritis: grade 3-4

Renal injury occurs in around 1-4% of patients treated with ICPis, usually in a
pattern of acute tubulo-interstitial nephritis with a lymphocytic infiltrate

Attention needs to be paid to the patient's baseline creatinine, not just abnormal
results per biochemistry ULN

Confounding diagnoses include dehydration, recent IV contrast, urinary tract
infection. medications, hypotension or hypertension

Early consideration for renal biopsy is helpful which may negate the need for
steroids and determine if renal deterioration related to ICPis or other pathology

Oliguria should prompt inpatient admission for careful fluid balance and plan for
access to renal replacement therapy

Steroid wean: Begin to wean once creatinine grade 1; grade 2 severity episode:
wean steroids over 2—4 weeks; grade 3—4 episode: wean over = 4 weeks

If on steroids for > 4 weeks—PJP prophylaxis, calcium/vitamin D supplementation,
gastric protection and check afternoon glucose for hyperglycaemia

BEMD

- A nephrology consultation

- Oral prednisone 1-2 mg/kg/day - Start dialysis

Assessment and Investigations

Management escalation pathway

Symptom Grade

Withhold ICPI; admit patient for
maonitoring and fluid balance; repeat
creatinine every 24 hours; early
discussion with nephrologist and need
for biopsy; if worsening, initiate IV
(methyl)prednisolone 1-2 mg/kg

Grade 3:
Creatinine > 3 x
baseline or = 3—6 x ULN

As above for grade 3

Grade 4: As per grade 3; patient should be

Creatinine = 6 x ULN As above for grade 4

managed inhospital where renal
replacement therapy is available

© 2018 ESMO. All ights reserved. esmo.org/Guidelines/Supportive-and-Palliative-Care/Management-of- Toxicities-from-Immunotherapy



Olgu 3

e S.B. 58 yasinda Erkek

* Sag bobrekte kitle nedeniyle Sag nefrektomi operasyonu yapildi

* Patoloji : pT3NO Berrak hiicreli Renal Hicreli Karsinom post-op takip
» Ozgecmis : ozellik yok

* Soygecmis: Ozellik yok

e Sigara : 20 paket/yIl

* Alkol kullanim 6ykuisu yok.

* Duzenli ila¢ kullanimi yok

* Fizik muayene dogal, sistem muayenelerinde patolojik 6zellik yok.



e Post-op 3. ay kontrollerinde nuks saptanmasi tUzerine
* Yeniden evreleme PET-BT:

* Her iki Akcigerde metastatik Noduller

e Batin ici multipl metastatik LAP

* IMDC Risk skoru : 2 orta Risk grubu



e Metastatik RCC nedeniyle
Nivolumab 3mg/kg,
Ipilimumab 1mg/kg
dozunda kombinasyon
tedavisibaslandi.

* Immunoterapi
baslanmasinin 3. haftasin
VYA'nin 30%sinden fazlasini
kapsayan Makulopapuller
Ras saptandi.




* Immunoterapi ara verildi.

* Dermatoloji konsultasyonu istendi.

* 0,5mg/kg/gliin metilprednisolon tedavisi baslandi.

2 hafta steroid kullanimi sonrasi dékuntuleri geriledi.

 Steroid dozu azaltilarak kesildi.

* 2 haftalik interval sonrasi Nivolumab / Ipilimumab tekrar basland..
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Skin rash - Continue immunotherapy - Consider ‘Hold immunotherapy” - Hold immunotherapy - IV prednisone 1-2 mg kg /day
- Topical emollients - Oral prednisone 1 mg/kg/day - A dermatology consultation - Consider immunomodulatory
- Topical corticosteroids - Oral prednisone 1-2 mg/kg/day therapy in steroid non-
responders

- Oral antihistamines for pruritus

Symptom Grade Management escalation pathway A?:S;sst':;;ea?ito?:;d

CLINICAL PRACTICE - A N

El % Avoid skin irritants, avoid sun exposure, : s
G l I D EI-' N Es _Grade 1: topical emollients recommended Physical examination
Stdn: rash, with Topical steroids (mild strength) cream S Exc!ude e o
or without symptoms, od +/- oral or topical antihistamines for itch €9 vlrtz;: lllréess. |nf}e;ct10n,
< 10% BSA : other drug ras
Proceed with treatment . J
-
2 Y
Grade 2: Supportive management, as above
I m m U n e— I'e I ated Rash covers Topical steroids (moderate strength) cream od or (potent) Consid‘:;? gle)%(:xtology
- il ne 10-30% cream bid +/- oral or topical antihistamines for itch referral and skin biopsy
S kl n tOXI C |ty of BSA Proceed with ICPi treatment
. J
ICPi-related toxicity:
Management of skin rash/toxicity Withhold ICPi
Topical treatments as above (potent)
£ Initiate steroids: if mild to moderate 0.5—1 mg/kg N
Grade 3: prednisolone od for 3 days then wean over 1-2 weeks; As for grade 1
Rash covers > 30% or if severe IV (methyl)prednisolone 0.5-1 ma/kg Dermatology review
. : : z BSA or grade 2 and convert to oral steroids on response, Consider punch biops
Recognised skin AEs include: with substantial wean over 2—4 weeks and clinicarl)photogra‘z)r:ly
Most common: Erythema, maculopapular and L symptoms Recommence ICPi at G1/mild G2 after discussion »
pustulopapular rash with patient and consultant
Rare: TEN, Steven-Johnson syndrome "~
and DRESS Grade 4: ~
Skin sloughing ; Ao crade
Vasculitis may also be present with purpuric rash > 30% BSA with IV {methyl)prednisolone 1-2 ma/kg Dermatolggy revies
( assc;cuatedmsyrnptoT; Seek urgent dermatology review Punch biopsy
gb?de,mm dezttagf':nrwpem)v Discontinue ICPi treatment Clinical photography
. A . >

m 2 2018 ESMO. All nghts reserved. esmo.org/Guidelines/Supportive-and-Palliative-Care/Management-of- Toxicities-from-Immunotherapy



Table 2. Management of irAEs (European Society for Medical Oncology guideline, American Society of Clinical Oncology guideline)

The organ(s) Grade 1 Grade 2 Grade 3 Grade 4
Acute kidney injury - Consider “Hold immunotherapy’ - Hold immunotherapy - Permanently discontinue - IV methylprednisone
- Hydration - Oral prednisone 0.5-1 mg/kg/day ~ immunatherapy 1-2 mg/kg/day
- Check and stop nephrotoxic drug - A nephrology consultation - Oral prednisone 1-2 mg/kg/day - Start dialysis
(PPl or NSAIDs)

Inflammatory arthritis - Continue immunotherapy
- NSAIDs (eg, ibuprofen) or

acetaminophen

- Consider ‘Hold immunotherapy’
- Oral prednisone 10-20 mg/day
- Intra-articular steroid injection

- A rheumatology consultation

Colitis - Continue immunotherapy - Consider “Hold immunotherapy’
- Oral fluids - Oral prednisone 0.5-1 mg/kg/day
- Antidiarrheal agents - Consider sigmoidoscopy/
(eg, loperamide) colonoscopy
- Avoid high fibre/lactose diet - A gastroenterology consultation
Hepatitis - Continue immunotherapy - Hold immunotherapy
- Check hepatotoxic drug - Oral prednisone 0.5-1 mg/kg/day
Hypophysitis - Consider "Hold immunotherapy” - Consider *Hold immunotherapy’
- Start glucocorticoid replacement - Oral prednisone 0.5-1 mg/kg/day
with stress day rules (e.g., - An endocrinology consultation
hydrocortisone 10-20 mg orally in
the morning, 5-10 mg orally in early
afternoon, levothyroxine by weight)
Skin rash - Continue immunotherapy - Consider *Hold immunotherapy’

- Topical emollients
- Topical corticosteroids
- Oral antihistamines for pruritus

- Oral prednisone 1 mg/kg/day

- Hold immunotherapy

- Oral prednisone 0.5-1 mg/kg/day

- Consider immunomodulatory therapy (DMARDs) in steroid
non-responders

- Hold immunotherapy

- Oral prednisone 1-2 mg/kg/day

- Permanently discontinue
immunotherapy

- IV methylprednisone
1-2 mg/kg /day

- Consider immunomodulatory
therapy (infliximab 5-10mg/
kg, mycophenolate mofetil
or tacrolimus) in steroid non-
responders

- Permanently discontinue immunotherapy

- IV methylprednisone 1-2 mg/kg /day

- Consider immunomodulatory therapy
(mycophenolate mofetil, azathioprine or tacrolimus) in steroid
non-responders

- Do not offer infliximab

- A hepatology consultation

- Hold immunotherapy

- Oral prednisone 1-2 mg/kg/day

- Hold immunotherapy - IV prednisone 1-2 mg/kg/day
- A dermatology consultation - Consider immunomodulatory

- Oral prednisone 1-2 mg/kg/day therapy in steroid non-
responders



Fatal adverse effects
Myasthenia gravis

Myocarditis

Pneumonitis

- Continue immunotherapy
- Monitor sympioms for progression - Oral prednisone 1-1.5 mg fkg//day
- Pyridostigmine starting at 30 mg

T ORSFICIL LN PR DL S iU I.llll.ll LR )

- Hold immunctherapy

orally three times a day

- Hold immunoctherapy

- Oral prednisone 1-2 mg/kg/day
- Consider empirical antibiotics
- Consider bronchoscopy and/or BAL -

- Permanently discontinue immunotherapy

- IV methylprednisone 1-2 mg/kg fday

- Consider IVIG or plasmapheresis in steroid non-responders
- Consider immunomodulatory therapy

(azathioprine, cyclosporine, mycophenolate) in steroid non-
responders

- A neurology consultation
- Hold or permanently discontinue immunotherapy at any sign of cardiotoxicity
- Systemic steroid (oral prednisone 1-2 mg/kg/day - methylprednisolone 1 g every day)
- Consider additional immunomodulatory therapy (mycophenolate, infliximab, tacrolimus, or antithymocyte globulin)
- Consider IVIG or plasmapheresis for unstable patients
- Hold immunotherapy - Permanently discontinue immunotherapy
- IV methylprednisone 1-2 mg/kg/day

- Empirical antibiotics

Consider additional immunomodulatory therapy
(infliximab 5 mg/kg, mycophenolate mofetil IV1 g twice a day
or cyclophosphamide)

- Consider IVIG if there is no improvement
- A pulmonology consultation

Choi J, Lee SY. Clinical characteristics and treatment of immune-related adverse events of immune
checkpoint inhibitors. Vol. 20, Immune Network. Korean Association of Immunologists; 2020.
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