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ANTI CTLA4 - IPILIMUMAB

Hodi FS,  Improved survival with ipilimumab in patients with metastatic melanoma. N Engl J Med 363:711-723, 2010
Robert C, Ipilimumab plus dacarbazine for previously untreated metastatic melanoma. N Engl J Med 364: 2517-2526, 2011

Bertrand et al, Immune related adverse events associated with anti-CTLA4 antibodies: sy stematic review and meta-analysis, BMC medicine (2015) 13:211

 Overall incidence of all grade irAEs up to 72%,         
high-grade irAEs was 24%

 The risk of developing irAEs was dosage-dependent
(for high-grade RR 3,10 p=0,0008 with IPI 10 mg/kg vs 3 mg/kg)

 The immune activation can result in a pattern of tissue-
specific inflammation that can target any tissue

 Skin and gastrointestinal tract are mostly affected (44% 
and 35% respectively)

 Most frequent high-grade irAEs: GI events (11%)



ANTI CTLA4 - IPILIMUMAB

• Among all 833 treated patients, 399 (47%) reported an AE (any grade), with
grade 3/4 AEs in 100 patients (12%). AEs were considered to be immune-
related in 286 patients (33%).

• Most irAEs were low grade, with grade 3/4 irAEs in 55 patients (6%; most
commonly diarrhea, liver toxicity and fatigue/asthenia).

• Baseline patient characteristics were similar for patients with or without irAEs.

• Median time to resolution was 1.7 weeks (range, 0.1–11.1 weeks) for irAEs of
any grade and 1.1 weeks (range, 0.1– 3.4 weeks) for grade 3/4 irAEs.

• Of the 298 patients, 254 (85%) experienced an irAE of any grade. Grade 3, 4, and 5
irAEs were observed in 91 (31%), 20 (7%), and 1 patient, respectively.

• The most common irAE of grade 3 or greater was diarrhea, which occurred in 14%
of patients and led to discontinuation therapy in 34 patients. Three of the 298
patients (1%) experienced bowel perforation from colitis

• Other irAEs that led to discontinuation of ipilimumab were hepatotoxicity (12
patients), hypophysitis (6 patients), uveitis (2 patients), neurotoxicity (1 patient), and
pneumonitis (1 patient).

Ascierto P, Sileni VC, Queirolo P, et al. Journal of Translational Medicine 2014, 12:116
ITALIAN EAP Memorial Sloan Kettering Cancer Center

Horvat T Z, J Clin Oncol 33 (2015) :3193-3198



ANTI PD1 – NIVOLUMAB, PEMBROLIZUMAB

Michot et al, Immune-related adverse events with immune checkpoint blockade: a comprehensive review, European Journal of Cancer 54 (2016) 139e148
Boutros et al, Safety profiles of anti-CTLA4 and anti-PD-1 antibodies alone and in combination, Nat Rev Clin Oncol 13 (2016) 473-485

Weber JS  et al, Safety Profile of Nivolumab Monotherapy: A Pooled Analysis of Patients With Advanced Melanoma, J Clin Oncol 2017;35(7):785-792

 In general grade of irAEs is mild to moderate; grade 3-4 adverse
drug reaction is <2%

 The risk of developing irAEs was NO dosage-dependent

 The rates of any-grade and grade 3 to 4 treatment-related AEs in 
patients who had received prior anti-CTLA4 are similar to the rates 
in the naïve population

 A delayed effect of immune checkpoint antibodies cannot be 
ruled out, sometimes up to 1 year after the start of the anti-PD-1 
treatment 

 Fatigue, rash, pruritus and diarrhea are most frequent events of 
any grade 

MELANOMA, 
CHACKMATE 066 naive, 037 pre-treated

KEYNOTE 06

LUNG CANCER, 
CHACKMATE 017, 057, 063, 026

KEYNOTE 024, 010

RCC
CHECKMATE 025

H&N, OVARIAN, GLIOBLASTOMA, 
TNBC, GASTRIC, CRC



RCC
CHECKMATE 025,

Motzer RJ, et al. N Engl J Med 2015

MELANOMA, 
CHACKMATE 066
Robert C, N Engl J Med 2015

LUNG CANCER, 
CHACKMATE 017
Brahmer J, N Engl J Med 2015

Regardless of type of tumor



MELANOMA, 
KEYNOTE 006

Robert C, N Engl J Med 2015

LUNG CANCER, 
KEYNOTE 024, 010

Reck M. N Engl J Med 2016, Herbst RS, Lanc Oncol 2016

Regardless of dose



ANTI- PDL1 - ATEZOLIZUMAB

Rittmeyer A, Atezolizumab versus docetaxel in patients with previously treated non-small-cell lung cancer (OAK) Lancet 2017; 389: 255–65



ANTI PD1/PDL1 vs antiCTLA4

Michot et al, Immune-related adverse events with immune checkpoint blockade: a comprehensive review, European Journal of Cancer 54 (2016) 139e148



TIMING of OCCURENCE of irAEs

Weber JS  et al, Management of Immune-Related Adverse Events and Kinetics of Response With Ipilimumab J Clin Oncol 2013; 30:2691-2697
Weber JS  et al, Safety Profile of Nivolumab Monotherapy: A Pooled Analysis of Patients With Advanced Melanoma, J Clin Oncol 2017;35(7):785-792



COMBO – antiCTLA4 + antiPD1

Larkin J, Combined Nivolumab and Ipilimumab or Monotherapy in Untreated Melanoma, N Engl J Med 2015;373:23-34 

 Great impact on OS and PFS, but higher toxicities than monotherapy

 Overall incidence of all grade irAEs 95,8%, high-grade irAEs was 58,5%

 Treatment-related AEs tend to occur earlier (mostly occur during combination phase)

 Often more than one organ involved

 More patients discontinued due to irAEs than with IPI or NIVO

 HRQOL maintained in patients with grade 3/4 AEs 

 irAEs similar across patient subgroups

MELANOMA, 
CHACKMATE 069, 067

KEYNOTE 029

LUNG CANCER, 
CHACKMATE 012, 227

RCC
CHECKMATE 016



Unresectable or
Metatastic Melanoma

• Previously untreated

• 945 patients 

CHECKMATE-067 - Update AACR 2017

Treat until 
progression or
unacceptable 

toxicity

NIVO 3 mg/kg Q2W +
IPI-matched placebo

NIVO 1 mg/kg + 
IPI 3 mg/kg Q3W for 4 doses 

then NIVO 3 mg/kg Q2W

IPI 3 mg/kg Q3W 
for 4 doses +

NIVO-matched placebo

Randomize
1:1:1

Stratify by:

• BRAF status

• AJCC M stage

• Tumor PD-L1 
expression <5% vs 
≥5%*

N=314

N=316

N=315

Randomized, double-blind, 
phase III study to compare NIVO+IPI or 
NIVO alone to IPI alone*

*The study was not powered for a comparison between NIVO and NIVO+IPI

Database lock: Sept 13, 2016 (median follow-up ~30 
months in both NIVO-containing arms)



HIGHER INCIDENCE

• With an additional 19 months of follow-up, safety was consistent with the initial report

• Most select AEs were managed and resolved within 3-4 weeks (85–100% across organ 
categories) 

• ORR was 70.7% for pts who discontinued NIVO+IPI due to AEs, with median OS not reached

NIVO+IPI
(N=313)

NIVO

(N=313)
IPI

(N=311)

Patients reporting event, % Any Grade Grade 3-4 Any Grade Grade 3-4 Any Grade Grade 3-4

Treatment-related adverse event (AE) 95.8 58.5 86.3 20.8 86.2 27.7

Treatment-related AE leading to 
discontinuation

39.6 31.0 11.5 7.7 16.1 14.1

Treatment-related death, n (%) 2 (0.6)a 1 (0.3)b 1 (0.3)b

aCardiomyopathy (NIVO+IPI, n=1); Liver necrosis (NIVO+IPI, n=1). Both deaths occurred >100 days after the last treatment.
bNeutropenia (NIVO, n=1); colon perforation (IPI, n=1).1

Larkin J, et al. NEJM 2015;373:23‒34. 



Pooled Regimen studies NIVO+IPI (N = 448)

Patients reporting ≥1 AEs, % Any Grade Grade 3-4

Any AE 95 55

Skin and subcutaneous tissue disorders
Pruritus
Rash
Maculopapular rash

68
35
35
12

8
2
4
2

Gastrointestinal disorders
Diarrhea
Nausea
Vomiting
Colitis

60
44
25
14
13

20
10
2
2
9

General disorders and administration site conditions
Fatigue
Pyrexia

55
37
19

5
4
1

Investigations
Increased alanine aminotransferase
Increased aspartate aminotransferase
Increased lipase

43
18
17
12

23
9
6
9

HIGHER INCIDENCE



Combo NIVO 3 mg/kg Q2W

Pulmonary (n = 3)

Pulmonary (n = 1)

Skin (n = 18)

Skin (n = 5)

Hepatic (n = 60)

Hepatic (n = 8)

Gastrointestinal (n = 46)

Gastrointestinal (n = 7)

Renal (n = 6)

Renal (n = 1)

Endocrine (n = 15)

Endocrine (n = 2)

0 10 20 30 40 50 60Weeks

5.6 (0.1–55.0)

19.4 (1.3–50.9)

7.4 (1.0–48.9)

26.3 (13.1–57.0)

12.1 (2.9–17.0)

28.6 (19.1–38.1)

7.4 (2.1–48.0)

14.1 (1.9–25.1)

3.7 (3.7–9.4)

6.7 (6.7–6.7)

11.3 (3.3–23.7)

50.9 (50.9–50.9)

NIVO + IPI

NIVO

Larkin J, et al. Presented at ECC 2015; abstract 3303. 

ERLIER ONSET



MORE CATEGORIES INVOLVED



SIMILAR ACROSS SUBGROUPS



MID considered a change of ≥10 points from baseline.2

Note: Only time points where data were available for ≥5 patients are plotted on the graph. Patients could enter follow-up visits any 
time after baseline.

EORTC = European Organisation for Research and Treatment of Cancer; MID = minimum important difference.

NO DETERIORATION IN QoL

Schadendorf D, et al. Presented at SMR 2015

Osoba D, et al. J Clin Oncol. 1998;16:139-144



CLINICAL PRESENTATION



SKIN
(~20-40% Anti-PD1, 60% Ipi+Nivo)

• Clinical presentations: Rash maculopapular/papulopustolar typically focal
occurring on the trunk, back, or extremities; follicular or urticarial dermatitis; 
Depigmentation Vitiligo; Some skin reactions occurred in the context of 
infusion related reaction

• Severe irAEs: bullous phemphigoid, Stevens Johnson syndrome, toxic
epidermic necrolysis (Lyell’s syndrome) 

• Mucosal toxicity: lichenoide mucositis, oral mucositis, gingivitis, sicca
syndrome- like

• Differential diagnoses:  Infections, exacerbation of pre-existing dermatitis, 
organ disfunction (liver disease (bilirubin), renal, paraneoplasic)

• Examinations: dermal assessment, skin biopsy, kidney and liver function
testing, tryptase and IgE. 



GASTROINTESTINAL TRACT
(~17% Anti-PD1, 48% Ipi+Nivo)

• Clinical presentations: Diarrhea as increased stool frequency; colitis: 
abdominal pain, descending colon is the most common site

• Severe irAEs: dehydratation, colonic perforation

• Mucosal toxicity: ulcerations with bleeding

• Differential diagnoses: infections (bacterial/viral pathogens), Clostridium difficile, 
Cytomegalovirus reactivation

• Examinations: Gastroenterologist referral, endoscopy colonoscopy with biopsies; 
Rule out infection C. Difficile toxin, stool cultures, parasites



ENDOCRINE SYSTEM
(~ 9% Anti-PD1, 15% Ipi + Nivo)

• Clinical presentations: fatigue, headache, weakness, nausea, cramps,
tachycardia,change in weight, memory loss, impotence, personality changes and visual-
field impairment, hypotension, and electrolyte imbalances, other non-specific
symptoms

• Type of endocrinopaties: hypophysitis, hypothyroidism, hyperthyroidism, thyroiditis,
primary adrenal insufficiency

• Differential diagnoses: disease progression, brain metastasis

• Examinations: Hormonal tests: TSH, free T4, LH, FSH, ACTH, cortisol, for pituitary gland:
MRI, anti-thyroglobulin antibodies, anti-thyroid peroxidase antibodies; endocrinology
consult



LIVER
(~ 4-7% Anti-PD1, 32% Ipi + Nivo)

• Clinical presentations: cholestasis up to jaundice, asymptomatic increase in 
transaminases, hypochondrial right pain, fatigue

• Severe irAEs: severe hepatitis

• Differential diagnoses: infections (bacterial/viral/fungal pathogens), progressing
liver metastases

• Examinations: laboratory tests, virology including rare viruses (EBV, CMV), 
radiologic assessment (US, CT scan); biopsy



PULMONARY
(~2.5% Anti-PD1, 7% Ipi+Nivo)

• Clinical presentations: new/worsening dry cough, SOB/Dyspnea (rest or exertion), fever, 
chest pain, asymptomatic radiographic changes  

• Differential diagnoses: infections including overt infections (bacterial, viral, fungal
pneumonia), malignant lung infiltration, pulmonary embolism, cardiac origin, 
pericarditis

• Examinations: EGA, chest CT scan, bronchoscopy with bronchoalveolar lavage for 
lymphocytes, infections, lung function tests, cardiac US



RENAL
(~2% Anti-PD1, 6% Ipi + Nivo)

• Clinical presentations: Increase in serum creatinine, decrease in the amount of 
urine, blood in the urine, swelling, loss of appetite

• Severe irAEs: IRA

• Differential diagnoses: IVU infections, progressive disease, dehydratation

• Examinations: neprhology consult, renal biopsy



OTHERS

• Hematological syndromes: hemolytic anemia, thrombocytopenia, neutropenia

• Ocular Toxicity: uveitis, retinopathy, episcleritis, conjunctivitis, choroiditis

• Pancreatic disorders: amylase and lipase changes, diabetes mellitus

• Neurological disease: facial- and abducense nerve paresis, demyelination, polymyalgia
rheumatica, Guillain-Barré syndrome, myasthenia syndrome

• Hypersensitivity/Infusion reactions



FREQUENTLY ASKED QUESTIONS

Safety of immune checkpoint inhibitors in special populations
(autoimmune diseases, chronic infections, elderly)

Does corticosteroid use compromise 
the effectiveness of therapy?

Are irAES predictive of response?



SAFETY IN SPECIAL POPULATIONS

Although this is a small series, the rate of hepatotoxicity appears similar to what
has been seen in the general population treated with ipilimumab, and the ability
to administer ipilimumab did not appear to be affected by concomitant hepatitis B
or C infection. The use of ipilimumab in patients with metastatic melanoma who
have pre-existing hepatitis can be considered among other therapeutic options.



SAFETY IN SPECIAL POPULATIONS

Johnson DB, Sullivan RJ, Ott PA, et al. Ipilimumab therapy in patients with advanced melanoma and preexisting autoimmune 

disorders. JAMA Oncol. 2016;2(2):234-240.



European Journal of Cancer 75 (2017) 24e32

SAFETY IN SPECIAL POPULATIONS



SAFETY IN SPECIAL POPULATIONS



DOES STEROID USE AFFECT THE OUTCOMES?



DOES STEROID USE AFFECT THE OUTCOMES?



DOES STEROID USE AFFECT THE OUTCOMES?



Do steroids impact the efficacy of PD1/PDL1 antibodies?

Pembrolizumab as one example

Antitumor response and corticosteroid use



Do steroids impact the efficacy of PD1/PDL1 antibodies?

Pembrolizumab as one example

Survival and corticosteroid use



irAEs AS MARKERS OF RESPONSE

Grimaldi AM, Simeone E, Festino L, et al. Correlation between immune-related adverse events and response to 

pembrolizumab in advanced melanoma patients. J Immunother Cancer. 2015;3(Suppl 2):186.



irAEs AS MARKERS OF RESPONSE



Experimental Design: Data were pooled from 148 patients treated with
nivolumab plus peptide vaccine or nivolumab alone in two Phase 1 studies
(NCT01176474; NCT01176461)

irAEs AS MARKERS OF RESPONSE



A statistically significant OS difference was noted among patients experiencing
any irAE versus those who did not, with greater OS benefit in patients reporting
3 or more events



KEY PRINCIPLES IN IMMUNONCOLOGY

Patient 
education

Monitoring for and 
Timing in 

Side Effects 
Identification 

Multidisciplinary
management



ONCOLOGIST

MULTIDISCIPLINARY TEAM
Grazie per l’attenzione


