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• “Select adverse 
events” allude to 
toxicities that have 
an autoimmune 
etiology and require 
careful monitoring 
and specific 
management 
strategies. 

Meccanismo fisiopatologico

Riattivazione 
risposta 

antitumorale

Breakthrough 
autoimmunità

irAEs



Eventi avversi immunorelati irAE

Apparato 
gastrointestinale:
• Diarrea
• Dolore addominale 
• Sangue o muco nelle 

feci
• Perforazione intestinale
• Peritonismo
• Ileo
Fegato:
• Elevazione degli enzimi 

di funzionalità epatica 
(AST, ALT), Bil tot.

Cute:
• Esantema maculo-

papuloso
• Prurito
• Vitiligo-like lesions
• Reazioni simil vasculiticheSistema Endocrino:
• Astenia
• Cefalea
• Alterazioni dello stato 

mentale
• Alterazioni tiroidee
• Turbe dell’alvo
• IpotensioneNervi periferici:
• Ipostenia mono/bilaterale
• Alterazioni sensoriali 
• Parestesie 3













• BMS data on file; Chin K, et al. Poster presented at 
ESMO 2008 (Abstract 787P); Della Vittoria Scarpati G, et 
al. Onco Targets Ther. 2014;7:203–209. YERVOY 
immune-related adverse reactions management Guide. 
October 2012. Available at 
https://www.yervoy.co.uk/Images/6682_IrAR
%20management%20guide%20731EMEA12PM014.pdf. 
Accessed April 2014;

• Treatment guidelines for the management of ipilimumab associated irAEs developed in 
response to safety data obtained from >4,000 study patients

• Developed in cooperation with external experts and implemented in
clinical trials

• Specific to management of irAEs involving skin toxicities, GI toxicities, hepatotoxicities and 
endocrinopathies

• Non-inflammatory aetiologies (e.g. neoplastic, infectious, metabolic, etc.) ruled out
• irAEs well-characterised, medically manageable, and in most cases reversible by using 

established algorithms
• Effective management of severe irAEs based on:

• Early recognition:
• Educate patient on early reporting
• Assess patients for appropriate signs/symptoms at baseline and before each dose

• Frequent monitoring
• Use of corticosteroids (and/or other immunosuppressive therapies) combined with either 

delaying or discontinuing ipilimumab

Learnings from Ipilimumab



Toxicity Profile for Pembro & Nivo 
(major) Pembrolizumab Nivolumab

All grade Grade3/4 All grade Grade 3/4

diarroea 8 1 8-10 0-3

colitis 1 1 1 <1

hepatitis 1-3 <1 1-3 <1

pruritus 11 0 6-8 0-1

rash 10 0.2 4-11 0-1

pneumonitis 5 2 3-5 1-3

hypothyroidism 8 <1 4-7 0

hyperthyroidism 2-4 0 1-2 0

hypophysitis <1 <1 NR NR

Renal injury <1 0 0-4 1

Reumatological
      myalgia
      arthralgia

3
9

0
<1

2.5
5

0-1
NR

Fatigue 14 1 16 1-4

Anemia 3 1 2 1

Adapted from Spain L et al, Cancer Treatment ReviewsFeb 2016



• Nivo
• Weber JS et al. 2015: nivolumab 3 mg/kg every 2 weeks, 

n=268 

• Pem
• Garon EB et al. 2015: all pembrolizumab arms

(2 mg/kg or 10 mg/kg every 3 weeks or 10 mg/kg every 2 
weeks), n=495 

Nivo vs PEM



  Adverse Events are independet from 
PSNivolumab 3 mg/kg

N = 824
Nivolumab 3 mg/kg

ECOG PS 0–1  (n = 742)
Nivolumab 3 mg/kg
ECOG PS 2 (n = 65)

Any 
Grade
n (%)

Grade 3–
4 

n (%)

Grade 5
n (%)

Any 
Grade
n (%)

Grade 3–4 
n (%)

Grade 5
n (%)

Any 
Grade
n (%)

Grade 3–4 
n (%)

Grade 5
n (%)

All adverse events 762 (93) 311 (38) 158 (19) 683 (92) 268 (36) 131 (17) 62 (95) 33 (51) 24 (37)

All serious adverse events 
(SAEs) 309 (38) 223 (27) 158 (19) 257 (35) 185 (25) 131 (17) 42 (65) 29 (45) 24 (37)

All select adverse events 282 (34) 37 (5) 5 (1) 253 (34) 32 (4) 3 (<1) 22 (34) 3 (5) 2 (3)

All treatment-related 
adverse events 439 (53) 59 (7) 1 (<1) 403 (54) 52 (7) 1 (<1) 27 (42) 4 (6) 0

All treatment-related SAEs 23 (3) 19 (2) 1 (<1)* 18 (2) 14 (2) 1 (<1) 3 (5) 3 (5) 0

All treatment-related select 
AEs 199 (24) 20 (2) 0 181 (24) 16 (2) 0 14 (22) 2 (3) 0

All AEs leading to 
discontinuation 87 (11) 53 (6) 34 (4) 69 (9) 42 (6) 27 (4) 16 (25) 9 (14) 7 (11)

All treatment-related SAEs 
leading to discontinuation 14 (2) 12 (2) 1 (<1) 11 (2) 9 (1) 1 (<1) 2 (3) 2 (3) 0

All treatment-related select 
AEs leading to 
discontinuation

12 (2) 11 (1) 0 9 (1) 8 (1) 0 2 (3) 2 (3) 0

*One fatal event was reported as drug-related respiratory failure, with known comorbidities of lymphangitic spread of tumor, recurrent pulmonary embolism, 
G-bacteremia, pleural effusion, pneumothorax, or tumor progression. This patient’s death was classified as ‘Other-Multifactorial’ by the investigator.

Maen Hussein et al, WCLC 2015; ORAL 02



• Average time to onset of irAEs is 6-12 weeks after 
initiation of therapy

• Within days of the first dose

• After several months of treatment

• After discontinuation of therapy

• Severity: Can be mild and asymptomatic to severe and 
life threatening

 IRAEs: average time onset



 IRAEs: average time onset
Median time for appearance of irAEs with ipilimumab based on a phase 
III study

Median time for appearance of irAEs with nivolumab based on a 
phase III study 



• Nota bibliografica

• Tossicità dermatologicaall grades in up to 
37.4% of patients

maculopapular rash with or without 
symptoms (e.g., pruritus, burning, 
tightness) 

Stevens-Johnson syndrome (SJS) 
and toxic epidermal necrolysis (TEN) 
are reported in <1%

Sindrom e di Lyell -  Sindrom e di Stevens- Johnson

Centro Studi GISED

Sindrome di Lyell - Sindrome di Stevens-Johnson

Sono reazioni mucocutanee indotte da farmaci o idiopatiche,
caratterizzate da dolorabilità cutanea e da eritema della cute e delle
mucose, seguiti da esteso scollamento cutaneo e mucoso. La
sindrome di Lyell o Necrolisi epidermica tossica (TEN) è una malattia
grave con mortalità non trascurabile. La sindrome di Stevens-
Johnson si manifesta in maniera meno grave rispetto alla sindrome
di Lyell sia a livello della pelle che delle mucose con conseguenze
soprattutto a livello oculare.

Il Centro Studi GISED coordina il progetto REACT-Lombardia sulle
gravi reazioni cutanee da farmaco e partecipa al progetto europeo REGISCAR.

Terapie in uso 

E' importante il precoce riconoscimento dei sintomi al fine di sospendere i farmaci potenzialmente
responsabili delle reazioni ed iniziare un trattamento intensivo che è simile a quello utilizzato nei
confronti di un paziente ustionato.
Non è dimostrata in modo chiaro l'efficacia di trattamenti farmacologici come immunoglobuline ad
alte dosi per via endovenosa, ciclosporina, ciclofosfamide, pentossifillina. Controverso è l'uso di
corticosteroidi.
E' anche importante prestare attenzione alle sequele oculari e genitali.

Terapie in studio

Salve ho avuto la sindrome di Lyell a causa di un farmaco a base di sulfamidici, ora vivo nel
terrore che possa ripresentarsi dopo l'assunzione di un qualsiasi farmaco: antiinfiammatorio,
antibiotico ecc. È possibile una recidiva o posso stare "tranquilla"? Grazie per la cortese
risposta.

Gentile signora, la sindrome di Lyell si sviluppa come reazione specifica in ogni individuo a uno
specifico farmaco. Nel suo caso, si tratta di un sulfamidico. Evitando l'assunzione in futuro di
sulfamidici la sua probabilità di una nuova reazione è estremamente bassa e quasi nulla. Con i più
cordiali saluti. dott. Luigi Naldi - CentroStudiGISED

 

Salve in seguito all'utilizzo di farmaci a base di lamotrigina e ooxcarbamazepina ho
sviluppato un eritema microbolloso diffuso al cuoio capelluto, mucose nasali, parte alta del
torace e parzialmente arti inferiori con infiammazione della mucosa uretrale che mi costretto
al catetere. Solo con la sospensione dei farmaci e l'utilizzo del prednisolone la situazione
sembra migliorare. Al PS non sono stati in grado di effettuare una diagnosi definitiva con
prescrizione di visita urologica e dermatologica. Volevo un VS parere. Grazie.

Egregio signore, è difficile dare un parere senza aver preso visione del quadro clinico e senza
ulteriori dati di storia patologica. Comunque potrebbe trattarsi di una fase iniziale di sindrome di
Stevens-Johnson. Sarebbe bene rivedere il trattamento farmacologico. In particolare la lamotrigina
contenuta in uno dei farmaci è causa abbastanza frequente di tale reazioni. Cordiali Saluti dott. Luigi
Naldi - CentroStudiGISED 

 

Egregio Dottore, sono una ragazza di 19 anni. Lo scorso Maggio ho avuto l'ennesimo
episodio di herpes genitale che ho curato con ... (a base di valaciclovir) (già assunto negli

Sindrome di Lyell (TEN)

malattia dermatologica acuta grave caratterizzata 
dalla distruzione brutale dello strato superficiale 
della cute e delle mucose, dovuta a un’allergia 
farmacologica nel 70% dei casi; la superficie 
cutanea (SC) coinvolta permette di classificare la 
malattia in: sindrome di Stevens-Jonhson (<10 % 
SC) o sindrome di Lyell (≥ 30 % SC) ; le lesioni 
comprendono eruzioni cutanee, distacchi 
epidermici ed erosioni mucose, tutte ad insorgenza 
acuta.

Vitiligo was reported to occur in both 
CTLA-4 and PD-1 inhibitorclinical trials. 
Toxicity can be permanent but does not 
require interruption of immune checkpoint 
inhibitor therapy or toxicity treatment 



Maculopapular rash in the fourth version of the CTCAE 
classification:
 
• Grade 1: macules/papules covering < 10% the body surface area 
(BSA) with or without symptoms (e.g. pruritus, burning, tightness); 

• Grade 2: macules/papules covering 10%–30% BSA with or without 
symptoms (e.g. pruritus, burning, tightness); limiting instrumental 
activities of daily living (ADL); 

• Grade 3: macules/papules covering > 30% BSA with or without 
associated symptoms; limiting selfcare ADL; 

• Grade 4: papulopustular rash associated with life-threatening 
superinfection; Stevens-Johnson syndrome, TEN and bullous 
dermatitis covering > 30% of BSA and requiring intensive care unit 
(ICU) admission.

ESMO Guidelines 2017



Histopathologically, skin reactions may be categorised into four broad 
groups:
 • Inflammatory skin disorders, which comprise a range of changes reflecting 
acute, subacute or chronic inflammation of various patterns, associated with 
variable epidermal changes, including psoriasiform or lichenoid reactions. A 
lichenoid interface chronic dermatitis is a common finding; 

• Immunobullous skin lesions akin to dermatitis herpetiformis or bullous 
pemphigoid; 

• Keratinocyte alteration—Grover’s disease /acantholytic dyskeratosis; 

• Immune-reaction mediated by alteration of melanocytes (regression of 
nevi, prurigo nodularis, tumoural melanosis and vitiligo)

ESMO Guidelines 2017



Tossicità cutanea invalidante

8 somministrazioni di Nivolumab
RP alla TAC



SKIN

ESMO Guidelines 2017



• Immune-related skin toxicity
• For grade 1–2 skin AEs, continue (at least 1 week) with 

ICPis. Start topical emollients, antihistamines in the case 
of pruritus and/or topical (mild strength) corticosteroid 
creams. Reinitiate ICPi when ≤ grade 1.

• For grade 3 skin AEs, interrupt ICPi and start immediate 
treatment with topical emollients, antihistamines and 
high strength corticosteroid creams [II, B].

• For grade 4 skin AEs, discontinue ICPi (permanently), 
consider admitting patient and always consult 
dermatologist immediately. Start i.v. corticosteroids [1–2 
mg/kg (methyl)prednisone] and taper based on response 
of AE [II, B].

 

ESMO Guidelines 2017



ESMO Guidelines 2017

TYROID 2%  with ipilimumab and  > 8.3%  with PD-1 inhibitors



ESMO Guidelines 2017

HYPOPHISITIS



Immune-related endocrinopathies

• In symptomatic hyperthyroism patients, usually grade 1 or 2, 
interrupt ICPi, start beta-blocker therapy (propranolol or 
atenolol/metoprolol). Restart ICPi when asymptomatic [IV–V, B].

• In the case of hypothyroidism, rarely > grade 2, start HRT 
depending on the severity (50–100 μg/day). Increase the dose 
until TSH is normal. In the case of inflammation of the thyroid 
gland, start prednisone orally 1 mg/kg. Taper based on recovery 
of clinical symptoms. Consider interruption of ICPi treatment 
when symptomatic [IV–V, B].

• In the case of hypophysitis (rarely > grade 2), when headache, 
diplopia or other neurological symptoms are present, start 
(methyl)prednisone 1 mg/kg orally and taper over 2–4 weeks. 
Start HRT depending on the affected hormonal axis 
(levothyroxine, hydrocortisol, testosterone) [V, B].

• In patients with type I DM grade 3 to 4 [ketoacidotic 
(sub)coma], admit to hospital immediately and start treatment 
of newly onset type I DM [I, A]. Role of corticosteroids in 
preventing complete loss of insulin producing cells is unknown 
and not recommended.

ESMO Guidelines 2017



• Incidence • Diagnosis

• Ipilimumab of grade 2 hepatotoxicity was 2.5% 
and grade 3-5 events was 2% in a phase III clinical 
trial. 

• PD-1 inhibitor in clinical trials was <5% 

• Liver function tests returned to grade 1 within 4-
15 days of initiation of corticosteroids, however 
hepatitis did recur in two of the three patients  Of 
the 411 patients treated with pembrolizumab in a 
clinical trial database, hepatitis occurred in 0.5% 
of patients with complete resolution following 
administration of corticosteroids 

• Hepatic function should be monitored prior to 
each dose of ipilimumab, nivolumab or 
pembrolizumab . 

• If an increasing trend in liver function tests is 
noted, evaluation should be carried out to rule 
out other infectious, non-infectious, and 
malignant causes such as progression of disease. 

•  laboratory testing for antinuclear antibodies 
(ANA), smooth muscle antibody (SMA), CBC with 
differential, CMP, direct and indirect bilirubin, and 
gamma- glutamyl transferase (GGT)

• . If hepatotoxicity is suspected, the frequency of 
liver function test monitoring should increase to 
every 3 days.

•  Computed tomography (CT) scans and liver 

Hepatotoxicity

• increased transaminases and total bilirubin,

• median onset approximately 8-12 weeks after 
initiation of treatment. 



ESMO Guidelines 2017

HEPATITIS



Immune-related hepatotoxicity

• For grade 2 hepatitis, withhold ICPi and monitor AST/ALT 
levels closely (1–2 times/week). When no improvement 
over 1 week, start (methyl)prednisone (0.5–1 mg/kg). 
Taper over several weeks under close monitoring of 
AST/ALT and bilirubin [IV–V, B].

• For grade 3 hepatitis, discontinue ICPi and immediately 
start with (methyl)prednisone 1–2 mg/kg. When no 
improvement in 2–3 days, add MMF (Micofenolato 
Mofetile1000 mg 3× daily). Taper immunosuppression 
over 4–6 weeks under close monitoring of AST/ALT and 
bilirubin [IV–V, B].

• For grade 4 hepatitis, permanently discontinue ICPi, 
admit patient to the hospital and initiate 
(methyl)prednisone 2 mg/kg i.v. Add MMF if no 
improvement is observed within 2–3 days. Consult 
hepatologist if no improvement under double 
immunosuppression. Other immunosuppressive drugs to 
consider are ATG and tacrolimus. Consult or refer patient 
to an experienced centre. Taper over 6 weeks under close 
monitoring of liver tests [IV–V, B].

ESMO Guidelines 2017



GASTROINTESTINAL

ESMO Guidelines 2017



• Immune-mediated 
Colitis

Diarrhoea and colitis

Diarrhoea and colitis may present 
approximately 6 weeks into immune 
checkpoint inhibitor therapy

appears to be dose- dependent with 
Ipilimumab.
Diarrhoea at any grade was reported in 
approximately 30%

grade 3 or 4 immune-mediated colitis, 
occurred in 1-2% of patients .
 

Patients who had significant diarrhea/colitis 
during Ipilimumab treatment have 
subsequently been treated with PD-1 
inhibition without developing 
diarrhoea/colitis



Gastrointestinal toxicity

• In patients with non-severe diarrhoea (grade 1), ICPi can be 
continued. Treatment with antidiarrhoeal medication (e.g. 
loperamide) should be prescribed [IV–V, B].

• In grade 2 diarrhoea, ICPi should be interrupted and the patient 
should start with corticosteroids depending on the severity and 
other symptoms (either budesonide or oral corticosteroids 1 
mg/kg). In the case of no improvement within 3–5 days, 
colonoscopy should be carried out and, in the case of colitis, 
infliximab 5 mg/kg should be administered [IV–V, B].

• In patients with severe diarrhoea (grade 3 to 4), permanently 
discontinue ICPi. Admit patient to the hospital and initiate 
(methyl)prednisone 2 mg/kg i.v. Add MMF if improvement is 
observed within 2–3 days. Consult a hepatologist if no 
improvement under double immunosuppression. Other 
immunosuppressive drugs to consider are ATG and tacrolimus. 
Consult or refer patient to an experienced centre. Taper over 6 
weeks under close monitoring of liver tests [IV–V, B]ESMO Guidelines 2017



PNEUMONITIS



PNEUMONITIS

ESMO Guidelines 2017



Immune-related pneumonitis

• In grade 1 and 2 pneumonitis, interrupt ICPi therapy, 
try to rule out infection and start with prednisone 1–2 
mg/kg orally. Taper over 4–6 weeks [IV–V, B].

• In grade 3 and 4 pneumonitis, discontinue ICPi 
permanently, admit the patient to the hospital, even 
ICU if necessary and immediately start high-dose 
(methyl)prednisone 2–4 mg/kg i.v. Add infliximab, MMF 
or cyclophosphamide in the case of deterioration under 
steroids. Taper over a period of 4–6 weeks [IV–V, B].

 

ESMO Guidelines 2017
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PERIPHERAL NEUROLOGICAL TOXICITY 

ESMO Guidelines 2017



PERIPHERAL NEUROLOGICAL TOXICITY 

ESMO Guidelines 2017



CENTRAL NEUROLOGICAL TOXICITY 

ESMO Guidelines 2017



Neurological toxicity

• In the case of mild neurological AEs, withhold ICPi and 
perform work-up (MRI scan, lumbar puncture) to 
define nature of neurotoxicity. 

• In the case of deterioration or severe neurological 
symptoms, admit the patient and start 
(methyl)prednisone 1–2 mg/kg orally or i.v. 

• In the case of Guillain-Barré or myasthenia-like 
symptoms, consider adding plasmapheresis or i.v. Ig 
[V, B].

 

ESMO Guidelines 2017



ARTHRALGIA

ESMO Guidelines 2017



DD: TEPA, polmonite

F di 73 aa
Melanoma dell’uvea con mts 
epatiche ed ossee
Pemb 3° linea  dopo PD con Ipi

Sintomi:
Dispnea ingravescente

 therapy  

 AT2-receptor blocker (candesartan), a beta-blocker (bisoprolol), 
aldosterone- antagonist (spironolactone) and diuretics (torasemid) ac 
cording to ACC/AHA guidelines as well as prednisone 2 mg per kilogram 
body weight. 



Cardiac toxicity

• When a myocarditis is suspected, admit the patient and 
immediately start high-dose (methyl)prednisone (1–2 
mg/kg). 

• In the case of deterioration, consider adding another 
immunosuppressive drug (MMF or tacrolimus) [V, B].

 

Rheumatological toxicity

• For mild arthralgia, start NSAIDs, and in the case of no 
improvement, consider low dose steroids (10–20 mg 
prednisone). 

• In the case of severe polyarthritis, refer patient to or consult 
a rheumatologist and start prednisone 1 mg/kg. Sometimes 
infliximab or another anti-TNFα drug is required for 
improvement of arthritis [V, B].

ESMO Guidelines 2017



RENAL TOXICITY

ESMO Guidelines 2017



Renal toxicity

• In case of nephritis, rule out other causes of 
renal failure first. Interrupt or permanently 
discontinue ICPi depending on the severity of 
the renal insufficiency. Stop other nephrotoxic 
drugs. 

Start (methyl)prednisone 1–2 mg/kg. Consider 
renal biopsy to confirm diagnosis [V, B].
 

ESMO Guidelines 2017



• Although the irAEs profiles of the three approved agents may 
differ slightly, they share the clinical presentation of symptoms and 
general principles guiding their management. 

• The irAEs can be insidious and unpredictable

• Education:  clinical team, as well as the patient, to reported early 
the potential AE, generate appropriate level of suspicion and 
prompt investigation.

•  If identified early, the irAEs are almost always reversible with the 
initiation of immunosuppression.

•  If they go unrecognized, these events can lead to significant 
morbidity, organ dysfunction, and even death. 

Conclusion



Multidisciplinary Approach
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