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Immune-related adverse events (irAEs): introduction

• Immunocheckpoint inhibitors (ICI) block immune-system’s inhibitory pathways, reactivating the 

anti-tumor immune response.

• ICI’s mechanism of action results in a specific toxicity profile, known as immune-related adverse 

events (irAEs) that can potentially affect any organ in the body and range from mild to severe 

according to Common Terminology Criteria (CTCAE).

• The organs most frequently affected are the skin, endocrine glands, colon, liver and lung.

• The pattern of symptoms, the incidence, and the severity of airAEs vary by the type of ICI (anti-

CTLA-4 or anti-PD-1/PD-L1) and whether these drugs are used as single agents or in 

combination.

• Approximately 30% of patients treated with an ICI may exhibit immune-related toxicity

• irAEs can occur as an early or late event, and they are often reversible

• No dose reductions are foreseen for irAEs management.

• NCCN-ASCO-ESMO have drawn up specific guidelines on toxicities management.



Immune-related adverse events (irAEs): onset timing

’

• irAEs at early onset (<8 weeks)

Skin toxicity (<5 weeks), Gastrointestinal (7.3 weeks), Liver Toxicity (7.7 weeks);

• irAEs at late onset (> 8 weeks)

Lung toxicity (8.9 weeks), Endocrinological toxicity (10.4 weeks),

Kidney toxicity (15.4 weeks);
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Screening and prevention

• Personal and famliar history: autoimmune diseases, HIV infections, hepatitis, occupational exposure 

associated to an increased risk of autoimmune diseases

- Appropriate information to patients, family members and caregiver on potential symptoms related to irAEs

- Training them through incorporation of iconographic material on toxicity management 

- Look for previous immunotherapy toxicities and their otucomes

- Tailor the therapy to the patient if any of aforementioned conditions



To do in advance: diagnosis and follow-up

• Basal cheek up: physical examination, laboratory tests including liver and kidney function. Thyroid hormones, ACTH, 

cortisol, LH, FSH, estradiol, testosterone. Viral profile: hepatitis, HIV. CPK. Complete blood count with formula,

• Imaging tests

• Follow up during the treatment: pay attention to the new symptoms or the worsening of the pre-existing ones. 

• Follow up at the end: pay patients should be followed up until at least 6 months after the end of treatment due to the 

risk of late onset irAEs. 

  

Schneider* & Naidoo* et al. JCO 2021Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

MONITORINGDURINGICB

adapted from Champiat et al. Ann Oncol 2015 & 

Schneider* & Naidoo* et al. JCO 2021

Baseline Every cycle

General

Complete blood count
Serum electrolytes, creatinine Liver 

tests
x x

Haemostasis  CK tests 

Lipase
CRP

x

Endocrine

TSH, T4, T3 x (x, every 2 cycles)

Cortisolemia/ACTH 8h
FSH, LH, oestradiol/testosterone IGF1,

Prolactine

Ab anti-β-islets, anti-insulin, anti-GAD

for IO-IO combination 
or adjuvant or 

neoadjuvant setting

Urine Urine stick x

Infectious
Virology: HIV, HCV, HBV serologies 
Quantiferon tuberculosis

x

Cardiac
ECG
BNP and troponin

x
(x, during the first 

3 months)

Respiratory Thoracic CT imaging x



Immunotherapy Combination: Leveraging ICI’s Activity

Chemotherapy

inducing immunogenic cell death 

Release of neo-antigens

disrupting strategies that tumors use 

to evade immune recognition.

Radiotherapy

Release of neo-antigens 

“abscopal effect”



Endometrial carcinoma: new treatments → new toxicities
NX-IT-DST-PPT-210011 Aprile 2021    MATERIALE PER USO ESCLUSIVO INTERNO

Q1 2021 
in dMMR EC

EC Competitive Landscape

Based on potential approval dates and data readouts

1L, first line; 2L, second line; AA, accelerated approval; atezo, atezolizumab; chemo, chemotherapy; dMMR, mismatch repair deficient; pembro, pembrolizumab. 

GSK, data on file. CI review February 9, 2020. *KEYNOTE-775 is confirmatory approval for KEYNOTE-146.

1. https://clinicaltrials.gov/ct2/show/NCT03603184. 2. https://clinicaltrials.gov/ct2/show/NCT03981796. 3. https://clinicaltrials.gov/ct2/show/NCT03884101. 4. https://clinicaltrials.gov/ct2/show/NCT03914612. 5. https://clinicaltrials.gov/ct2/show/NCT04634877. 6. Merck Press 

Release. https://investors.merck.com/news/press-release-details/2019/FDA-Approves-KEYTRUDA-pembrolizumab-plus-LENVIMA-lenvatinib-Combination-Treatment-for-Patients-with-Certain-Types-of-Endometrial-Carcinoma/default.aspx. 7. 

https://clinicaltrials.gov/ct2/show/NCT02715284. 8. Incyte Annual Report 2018: https://investor.incyte.com/financial-information/annual-reports. 9. https://clinicaltrials.gov/ct2/show/NCT03517449.  Refs 1-8 accessed April 7, 2020. 

2019 2020 20242021 2022 2023

1L EC

Recurrent Endo

lenvatinib

pembro

chemo

atezo

chemo

dostarlimab

chemo

pembro

lenvatinib

pembro

Retifanlimab8

(Incyte)
dostarlimab

All approvals anticipated within 

a span of 18-24 months

NRG-GY0184

KEYNOTE-B215LEAP-0013

Sep 17, 2019
Accelerated approval; 

MSS only

Note: Primary intelligence suggests recruitment into KEYNOTE-775 
may be on hold following the KEYNOTE-146 accelerated approval; 
please treat this intelligence as speculative, pending confirmation 

KEYNOTE-1466 GARNET7

Potential filing 
by Q4 2020

Phase 3; 
US approval 

Q2-Q4 2022?

Phase 3; 
US approval 

Q1 2024?

RUBY2

US approval 
H1 2023?

Phase 3; 
US approval 

Q4 2023?

AtTEnd1

KEYNOTE-7759

lenvatinib

pembro

Q4 2022
Full approval; 

All comers
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Pratica clinica









Len + pembro (n = 406) TPC (n = 388)

Median duration of treatment, days (range) 231 (1–817) 104.5 (1–785)

Patients with any TEAEs (%)
Grade ≥3

99.8
88.9

99.5
72.7

Patients with any TEAEs leading to dose 
reductions (%)a 66.5 12.9

Patients with any grade TEAEs leading 
to discontinuation (%)b

Lenc

Pembroc

Len + pembro

33.0

30.8
18.7
14.0

8.0

--
--
--

Patients with any grade TEAEs leading 
to interruption (%)b

Lenc

Pembroc

Len + pembro

69.2

58.6
50.0
30.8

27.1

--
--
--

Nuove opzioni terapeutiche nel carcinoma dell’endometrio

© 2022 – FSE/ANM

Study 309/KEYNOTE-775: TEAEs in ≥25% of all-comers patients

*In the lenvatinib + pembrolizumab arm, 5.7% of patients died due to grade 5 events (gastrointestinal disorders: 1.2%, cardiac disorders: 0.5%, general disorders: 1.5%, 
infections: 0.7%, decreased appetite: 0.2%, neoplasms, nervous system, psychiatric, renal, reproductive, or respiratory disorders: 0.2% each. In the TPC arm, 4.9% of 

patients died due to grade 5 events (cardiac disorders: 1%, general disorders: 1.3%, infections, 1.5%, subdural hematoma: 0.3%, respiratory disorders: 0.8%).
†Adverse event of interest for pembrolizumab.
TPC: treatment of investigator’s (or physician) choice (paclitaxel or doxorubicin)

Hypertension

Hypothyroidism†

Diarrhoea

Nausea

Decreased appetite

Vomiting

Weight decrease

Fatigue

Arthralgia

Proteinuria

Anemia

Constipation

Urinary tract infection

Headache

Asthenia

Neutropenia

Alopecia

Lenvatinib + pembrolizumab TPC

Grade ≥3*

Grade 1-2

Grade ≥3*

Grade 1-2

Mod. da Makker V, et al. Society of Gynecologic Oncology 2021 Virtual Annual Meeting on Women’s Cancer. Abstract 37/ID 11512

*In the lenvatinib + pembrolizumab arm, 5.7% of patients died due to grade 5 events (gastrointestinal disorders: 1.2%, cardiac disorders: 0.5%, general disorders: 1.5%, infections: 0.7%, decreased appetite: 0.2%, neoplasms, 

nervous system, psychiatric, renal, reproductive, or respiratory disorders: 0.2% each. In the TPC arm, 4.9% of patients died due to grade 5 events (cardiac disorders: 1%, general disorders: 1.3%, infections, 1.5%, subdural 

hematoma: 0.3%, respiratory disorders: 0.8%).
†Adverse event of interest for pembrolizumab.

TPC: treatment of investigator’s (or physician) choice (paclitaxel or doxorubicin)



Study 309/KEYNOTE-775: Exposure-adjusted incidence of key adverse reactions

aEvent rate per 100 percent-months of exposure = event count*100/person-months of exposure; bDrug exposure is defined as the interval between the first dose date

 + 1 day and the earlier of the last dose date + 30 or the database cutoff date

Nuove opzioni terapeutiche nel carcinoma dell’endometrio

© 2022 – FSE/ANM

Study 309/KEYNOTE-775: Exposure-adjusted incidence of key adverse reactions

When adjusted for exposure, 
the most frequent of the key 

adverse reactions were 

diarrhea, hypertension, and 
musculoskeletal disorders in 

both the all-comer and p-MMR
populations.

p-MMR population

Len + pembro

All-comer population

Len + pembro

Patients exposed, n 342 406

Total exposurea,b, person-months 3174.3 3919.5

Adverse reaction category, n (% of total exposure person-months)

Diarrhea 443 (14.0) 525 (13.4)

Hypertension 386 (12.2) 448 (11.4)

Musculoskeletal disorders 380 (12.0) 448 (11.4)

Hypothyroidism 276 (8.7) 342 (8.7)

Fatigue 271 (8.5) 323 (8.2)

Nausea 257 (8.1) 306 (7.8)

Vomiting 249 (7.8) 297 (7.6)

Decreased appetite 199 (6.3) 239 (6.1)

Proteinuria 163 (5.1) 205 (5.2)

Stomatitis 162 (5.1) 200 (5.1)

Weight decreased 131 (4.1) 159 (4.1)

PPES 89 (2.8) 101 (2.6)

Mod. da Colombo N, et al. Presented at ESGO, 2021
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Study 309/KEYNOTE-775: Treatment exposure and safety
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ASTENIA - FATIGUE

Specify associated symptoms
Dyspnea?

Muscular weakness ? 
Muscle or joint pain?

Fatigability?
Psychomotor slowdown / confusion?

Severity
≥ ECOG score 3 -4

limited self-care, confined to bed or 
chair 50% or more of waking hours

Minimal investigations
• ECG, BNP, Troponin
• CBC
• Iono, Creatinine, Urine dipstick, calcium, glucose
• Liver tests

Fatigue, asthenia

• CPK

• Endocrine : -morning cortisol
-TSH T3/T4



EPATITI

IV steroids
1-2 mg/kg

Withhold  
ICI

G2
Steroids  
1mg/kg

Mycophenolate  
mofetil

If no improvement in 72h

or worsening

Hepatic imaging

Liver function tests
albumin

PT / INR /factor V

G3/4

Ambulatory

Hepatitis
Hospitalisation in hepatology

Grade 1 Grade 2 Grade 3 Grade 4

ALT /AST > ULN – 3 ULN > 3 – 5 ULN > 5 – 20 ULN > 20 ULN

Bilirubin > ULN – 1,5 ULN > 1,5 – 3 ULN > 3 – 10 ULN > 10 ULN

GGT/ALP > ULN – 2,5 ULN > 2,5 – 5 ULN > 5 – 20 ULN > 20 ULN

Surveillance  
of liver FT

G1
Avoid alcohol 

Review 
hepatotoxic 

drugs/products

Viral serologies
A / B /C 

PCR HEV, CMV

Hepatologist referral
+ liver biopsy

If persistent grade 2 
or grade 3-4

Autoantibodies
ANA/ SMA/LKM/LC1

Iron studies
Severity

• Coagulopathy : PT, factor V < 50%
• Encephalopathy
• Fever
• Bilirubin > 10 N

FOR REACTIVE USE ONLYImmune-Related Adverse Events Management Deck External
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Endocrinopathies
Hyperthyroidism

Management

Symptom Grade

Grade 1

Grade 2

Grade 3

Continue therapy

Consider holding therapy

Beta-blocker

Hold therapy

Beta-blocker

Consider corticosteroid

Grade 4

Hold therapy

Beta-blocker

Consider corticosteroid

ASCO1 NCCN2

No grading criteria

Continue therapy if asymptomatic

Consider beta-blocker for symptoms

ASCO, American Society of Clinical Oncology; NCCN, National Comprehensive Cancer Network. 

1. Brahmer JR, et al. J Clin Oncol. 2018;36(17):1714-1768. 2. NCCN Clinical Practice Guidelines in Oncology: Management of Immunotherapy-Related Toxicities. 2020. nccn.org.



DIARREA

sigmoidoscopy/colonoscopy  
to start

IV steroids
1-2 mg/kg

Symptomatic Mx
Oral fluids, loperamide, avoid 

high fibre/lactose diet

G1

Withhold  
ICI

G2

Oral steroids 
0,5-1mg/kg

Do not wait for

Urgent Gastroenterologist 
referral

Diarrhea

Grading
• G1 : < 3 liquid stools /day over baseline, feeling well
• G2 : 4-6 liquid stools /day over baseline, abdominal pain or blood in stool
• G3/4 : > 6 liquid stools /day over baseline or patient feeling unwell

Signs of bowel perforation :
Defense, contracture 

Sepsis : fever, tachycardia 
Signs of shock

= surgical referral

Infliximab
If no improvement in 72h

or worsening

If colitis Sx :
Abdominal CT-scan

CBC, CRP
Iono, urea, creatinine 

Liver tests

TSH FT3/FT4
Stool culture, 

Clostridium difficile toxin

G3/4

Persistent G2 or G3-4 :
Sigmoido/colonoscopy

+biopsies

Ambulatory Hospitalisation



IPOTIROIDISMO

ASCO-NCCN

Hormone replacement  
therapy

L-thyroxine 1,5 ug/kg/day

Start lower in elderly, 
cardiac history

Consider endocrinologist referral if :
• Ultrasound abnormalities (nodules)
• Autoantibodies positivity
• Treatment initiation in elderly pts, cardiac history pts

Hypothyroidism

Very symptomaticAsymptomatic
TSH > normal range

Symptomatic
repeated TSH > normal range

Repeat TSH, FT3/FT4 
Next cycle

Withhold  
ICI

FOR REACTIVE USE ONLYImmune-Related Adverse Events Management Deck External
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Endocrinopathies
Hyperthyroidism

Management

Symptom Grade

Grade 1

Grade 2

Grade 3

Continue therapy

Consider holding therapy

Beta-blocker

Hold therapy

Beta-blocker

Consider corticosteroid

Grade 4

Hold therapy

Beta-blocker

Consider corticosteroid

ASCO1 NCCN2

No grading criteria

Continue therapy if asymptomatic

Consider beta-blocker for symptoms

ASCO, American Society of Clinical Oncology; NCCN, National Comprehensive Cancer Network. 

1. Brahmer JR, et al. J Clin Oncol. 2018;36(17):1714-1768. 2. NCCN Clinical Practice Guidelines in Oncology: Management of Immunotherapy-Related Toxicities. 2020. nccn.org.



IPERTIROIDISMO

Endocrinologist
referral

Hyperthyroidism

Asymptomatic Cardiac repercussions

Consider
to withhold

ICI

Symptomatic

Symptomatic treatment
anxiolytics if anxiety

propanolol if cardiac freq. > 90

MEDICAL EMERGENCY
= ICU

Carbimazole prescription
to be decided by endocrinologist

If anti-TSH Receptor Ab are positive

Most Hyperthyroidism irAEs evolve to 

secondary hypothyroidism

FOR REACTIVE USE ONLYImmune-Related Adverse Events Management Deck External
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Endocrinopathies
Hyperthyroidism

Management

Symptom Grade

Grade 1

Grade 2

Grade 3

Continue therapy

Consider holding therapy

Beta-blocker

Hold therapy

Beta-blocker

Consider corticosteroid

Grade 4

Hold therapy

Beta-blocker

Consider corticosteroid

ASCO1 NCCN2

No grading criteria

Continue therapy if asymptomatic

Consider beta-blocker for symptoms

ASCO, American Society of Clinical Oncology; NCCN, National Comprehensive Cancer Network. 

1. Brahmer JR, et al. J Clin Oncol. 2018;36(17):1714-1768. 2. NCCN Clinical Practice Guidelines in Oncology: Management of Immunotherapy-Related Toxicities. 2020. nccn.org.



Endocrinologist  
referral

Asymptomatic/few symptoms Adrenal insufficiency

Withhold
ICI

Hormone replacement
therapy

Hydrocortisone 30 mg/day
(20-10-0)

+ Endocrinologist referral for 
education and management of 

other insufficiencies

Hypophysitis

Therapeutic
emergency + + +

If suspected : do not wait for 
diagnosis (morning cortisol)

Headaches 
Visual disturbances

steroids
1 mg/kg

start HYDROCORTISONE 100 mg
IM / SC then 200 mg / 24h IVSE

and HYDRATION

Severity
• Secondary adrenal 

insufficiency : abdominal 
pain, alteration of 
consciousness, hyponatremia

• Severe headaches
• Visual disturbances

FOR REACTIVE USE ONLYImmune-Related Adverse Events Management Deck External
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Endocrinopathies
Hyperthyroidism

Management

Symptom Grade

Grade 1

Grade 2

Grade 3

Continue therapy

Consider holding therapy

Beta-blocker

Hold therapy

Beta-blocker

Consider corticosteroid

Grade 4

Hold therapy

Beta-blocker

Consider corticosteroid

ASCO1 NCCN2

No grading criteria

Continue therapy if asymptomatic

Consider beta-blocker for symptoms

ASCO, American Society of Clinical Oncology; NCCN, National Comprehensive Cancer Network. 

1. Brahmer JR, et al. J Clin Oncol. 2018;36(17):1714-1768. 2. NCCN Clinical Practice Guidelines in Oncology: Management of Immunotherapy-Related Toxicities. 2020. nccn.org.



Signs and symptoms
Dry cough, progressive shortness of 

breath, tachypnea, hypoxia

May be asymptomatic with
radiographic changes only

Severity
• Fever
• Chest pain
• Oxygen saturation < 90%
• Dyspnea at rest
• Acute respiratory distress

Inflammatory pneumonitis

Differential diagnosis
• Pulmonary embolism
• Tumor progression
• Infectious pneumonia, COPD decompensation
• Congestive heart failure

• Dysimmune toxicities :

o Thoracic : pleural effusion
o Cardiac : pericarditis, myocarditis
o Neurologic : myathenia, Guillain barré

=> ECG , BNP, troponin



Withhold  
ICI

Oral steroids
1 mg/kg

If possible after BAL

Discuss empiric 
antibiotics

If suspicion of infection (fever, 
CRP, elevated neutrophils)

Discuss ICU

IV steroids 
bolus then 
1-2 mg/kg

+ empiric 
antibiotics

High resolution CT 
Lung function tests 

Spirometry
DLCO

Asymptomatic
Radiologic changes

Symptomatic
no oxygen needed

Symptomatic
oxygen needed

Ambulatory Hospitalisation

Surveillance 
Clinical (pulmonary 

function tests)
& Lung imaging

• CBC, CRP
• Blood culture
• Urinary tests for 

pneumococcus and 
legionella

• Consider sputum 
infection screening

Lung specialist
referral

bronchoscopy + BAL

Inflammatory pneumonitis

Discuss 
cyclophosphamide
If no improvement in 48h

or worsening



MIOSITI

Signs and symptoms
Muscle pain 

Muscle weakness 
Muscle atrophy

Diagnosis : elevated CK

Check for extra-articular symptoms:
• Arthalgia

• Fever
• Rash
• Mouth ulcerations
• Dry syndrome
• …

Severity
• Swallowing disorder
• Bronchial congestion

• Axial involvement: muscles of the trunk 
and neck

• Heart involvement

Myositis

Differential diagnosis
• Local tumor invasion

• Denutrition
• Cortisone, statin myopathies
• Dysimmune toxicities :

o Myathenia gravis
o Thyroid dysfunction => TSH, FT4, FT3

Þ Look for myocarditis
ECG, troponin, BNP

Þ Look for associated 
myasthenia gravis

Anti acetylcholine receptor Ab

Discuss 
management with 

Internist
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Modifiche della dose

Non sono raccomandate riduzioni della dose per pembrolizumab. 



Study 309/KEYNOTE-775: Median percent change (± interquartile range) in sums 
of target lesion diametersa

Mod. da Colombo N, et al. Presented at ESGO, 2021

Nuove opzioni terapeutiche nel carcinoma dell’endometrio

© 2022 – FSE/ANM

aAs assessed by independent review using RECIST v1.1

Cycle day

p-MMR population
All-comer population

C
h

a
n
g

e
fr

o
m

 b
a
s
e

lin
e

 (
%

)

Despite dose reductions, 
median tumor size 

decreased over time

Mod. da Colombo N, et al. Presented at ESGO, 2021

Summary of HRQoL results

Nuove opzioni terapeutiche nel carcinoma dell’endometrio

© 2022 – FSE/ANM

Study 309/KEYNOTE-775: Summary of HRQoL results

aScores are on a scale of 0–100. Higher scores indicate better functioning/HRQoL (EORTC QLQ-C30 GHS/QoL, EORTC QLQ-C30 Physical functioning, 
EQ-5D-5L VAS) or worse symptom severity (EORTC QLQ-EN24 Urological symptoms).

EORTC: European Organisation for Research and Treatment of Cancer; GHS/QoL: global health status/quality of life; HRQoL: health-related quality of life; 

LS: least squares; PRO: patient-reported outcome; VAS: visual analog scale

Instrument

Baselinea PRO scores

Mean (SD)

Change from baseline to 

week 12 in PRO scores

LS Mean (95% CI)

Difference in 

LS means

(95% CI)

Len + pembro TPC Len + pembro TPC
Len + pembro 

vs TPC

EORTC

QLQ-C30

GHS/QoL

65.74

(21.87)

65.69

(22.71)

-5.97

(-8.36, -3.58)

-6.98

(-9.63, -4.33)

1.01

(-2.28, 4.31)

QLQ-C30 Physical functioning
78.68

(20.08)

75.97

(20.88)

-9.19

(-11.24, -7.14)

-9.10

(-11.37, -6.83)

-0.09

(-3.08, 2.90)

QLQ-EN24

Urological symptoms

14.89

(17.94)

16.00

(19.32)

-1.62

(-3.56, 0.31)

0.66

(-1.47, 2.79)

-2.29

(-5.03, 0.45)

EQ-5D-5L VAS
73.70

(18.24)

73.53

(18.91)

-4.44

(-6.43, -2.46)

-6.79

(-8.98, -4.60)

2.35

(-0.44, 5.14)

Based on a constrained longitudinal data analysis model with the PRO scores as the response variable with covariates for treatment by study visit interaction; 

stratification factors included: mismatch repair status, Eastern Cooperative Oncology Group performance status, geographic region, and prior history of pelvic 
radiation.

Mod. da Lorusso D, et al. J Clin Oncol 2021; 39 (15 suppl): 5570-5570 



WE ARE SURE ????



Sex modulates pharmacokinetics and pharmacodynamics

Soldin OP, Mattison DR, Clin Pharmacokinet, 2009





Obesity is linked to cancer development



McQuade JL,et al. Lancet Oncol 2018

The six cohorts, 2046 patients with metastatic melanoma

Obesity survival benefit restricted to:

• Target Therapy (HR 0·72 [0·57–0·91] for PFS and 0·60 [0·45–0·79] for OS);

• Immunotherapy (HR 0·75 [0·56–1·00] for PFS and 0·64 [0·47–0·86] for OS).

BMI correlates with efficacy in metastatic melanoma



Cortellini A, et al. Sci Rep 2020

Sarcopenia (muscle mass) and IO

Muscle Area



Diabetes and ICI

Cortellini et al Clinical Cancer Research 2023



TEAM MULTIDISCIPLINARE 

Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

IRAE: INTERDISCIPLINARYTEAMSAREKEY

courtesy of Dr. Bröckelmann
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