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Target therapies: “easy peasy” novelties! 
 
 
Immune-related Adverse Events: still a stumbling block!  



Agenda 

• A few exaples for target therapies 

• IMMUNE-RELATED ADVERSE EVENTS (irAEs) 
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Breast: CDK 4/6 inhibitors 

Thill M. Ther Adv Med Oncol 2018 



Breast: CDK 4/6 inhibitors 

Marra A, npj Breast Cancer 2019; Thill M. Ther Adv Med Oncol 2018 

• The most common side effect for 
palbociclib and ribociclib is neutropenia. 

 
• Gastrointestinal toxicity is associated 

especially with abemaciclib. 
 
• QTc prolongation and hepatobiliary 

toxicity are noteworthy for ribociclib. 
 



G3/G4 AEs profile of 1°/2° EGFR TKi 

Takeda M, et al. Lung Cancer 2015 

• Pooled analysis from 2004 to 2014  
• Gefinitib, Erlotinib, Afatinib  
• 21 trials, including a total of 1468 patients 



Osimertinib Efficacy… Waiting for OS! 

Ramaligam SS, ESMO 2017 



Osimertinib – safety profile 

Ramaligam SS, ESMO 2017 
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Immune-related Adverse Events (IrAEs) 

Champiat S, et al. Ann Oncol 2016 



IrAEs and peripheral T-cell tolerance 

Abbas AK, Autoimmun Rev. 2004; Fife BT,  Immunol Rev. 2008;  Vogel I, Eur J Immunol 2015; Walker LSK Immunol Lett. 2017; Keir ME, Annu Rev Immunol. 2008 

CTLA-4/B7-CD28 PD-1/PD-L1 



Immune-related Adverse Events (IrAEs) 

Sury K, et al. Nat Rev Nephrol. 2018  

4 potential mechanisms for irAEs in off-target organs. 
  

1. (CTLA-4 in particular) ICIs might bind directly to 
checkpoint proteins expressed on non-tumor cells, 
which act as neoantigens, inciting complement 
cascade activation and T cell infiltration.  

2. T-cell cross reactions (antigens expressed either by 
tumor or non-tumor cells) 

3. Increasing in cytokine production due to inhibition of 
immune checkpoint molecules, which promotes 
infiltration of inflammatory molecules into off-target 
tissues. 

4. Increasing in levels of autoantibodies against off-
target organs or promote the production of de novo 
autoantibodies (such as in thyroid irAEs). 



IrAEs: not all immune-checkpoint inhibitors are created equal 

El Osta B, et al. Crit Rev Oncol Hematol 2017 

• Reviewed 11328 patients 
• from 73 trials 



IrAEs: time to onset 

Weber JS, et al. J Clin Oncol 2012; Barlesi F, et al. Ann Oncol 2016 

Anti-CTLA-4 Anti-PD-1 



IrAEs in NSCLC patients: CT-IO combinations 

Paz-Ares L, ASCO 2018; Gadgeel  ASCO 2019 

Keynote 189 (Pembro +/- Platino-PEM) 

Keynote 407 (Pembro +/- Platino-(nab)paclitaxel) 



IrAEs in mRCC: IO-IO combinations 

Escudier B  ASCO GU 2019 



IrAEs in mRCC: IO-IO combinations 

Escudier B  ASCO GU 2019 

• 60% of patients treated with NIVO + IPI required systemic corticosteroids for an adverse event 

• Secondary immunosuppression with infliximab (3%) and mycophenolic acid (1%) was reported 

• 35% of patients received high-dose glucocorticoids (≥40 mg of prednisone per day or equivalent) 



IrAEs in mRCC: IO-IO combinations 

Escudier B  ASCO GU 2019 



IrAEs in mRCC: IO-IO combinations 

Escudier B  ASCO GU 2019 



IrAEs: management 

ASCO Guidelines, J Clin Oncol. 2018 

irAEs grading Intervention 

G1 Asymptomatic/few manifestation 
Continue ICI (with the exception of Lung and Renal irAEs)  

Close monitoring and supportive interventions 

G2  
Should hold ICI temporarily (until patients symptoms recover to G1) 

May add prednisone ≤ 10 mg daily  

G3 

Hold ICI temporarily  

Permanent discontinuation for Lung, Renal, Neurologic and Cardio-

vascular (also when G2) 

High dose corticosteroids 1-2 mg/Kg Prednisone (or equivalent) 

G4 Permanent Discontinuation 



IrAEs: the virtuous circle 

Champiat S, et al. Ann Oncol 2016 



Re-administration after irAES 

Simonaggio A, et al. JAMA Oncol. 2019 

40 patients in the rechallenged group: 
• 18 (45%) did not experience further irAEs.  
• 17 patients (42.5%) experienced a recurrence of the same type of irAE 
• 5 patients (12.5%) experienced a different type of irAE 



Martins F, et al. Lancet  Oncol 2019 

IrAEs-oriented Treatments 



Martins F, et al. Lancet  Oncol 2019 

IrAEs-oriented Treatments 



IrAEs in NSCLC patients: real-life 

Cortellini A, et al. Clin Lung Cancer 2019 

  559 

AGE, (years)   

Median 

Elderly (≥ 70) 

69 

259 (46.3) 

SEX   

Male 379 (67.8) 

ECOG PS   

≥ 2 74 (13.3) 

Histology   

Squamous 235 (42.1) 

No. of metastatic sites   

> 2 317 (56.8) 

Type of anti-PD-1   

Pembrolizumab 

Nivolumab 

123 (22) 

436 (78) 

Line of Immunotherapy   

First 116 (20.8) 

irAEs 231 (41.3) 

Single Site 

Multiple Site 

191 (82.6) 

40 (17.4) 

PD-L1 expression (TPS)   

Not-available 

Negative 

1 – 49% 

≥ 50% 

354 (63.3) 

45 (8.1) 

60 (10.7) 

100 (17.9) 

  irAEs of any grade G3/G4 irAEs 

Patients 231 50 

Endocrine 78 (33.8) 4 (8)  

Gastrointestinal 51 (22.1) 15 (30) 

Skin 59 (24.2) 7 (14) 

Pneumological 23 (9.9) 12 (24) 

Haepatic 10 (4.3) 6 (12) 

Others 46 (19.9) 6 (12) 



IrAEs in NSCLC patients: real-life 

Cortellini A, et al. Clin Lung Cancer 2019 

irAEs of any grade - UNIVARIATE ANALYSIS 

Variable (comparator) Events Ratio Incidence (95% CI) p - value 

Overall 231/559 41.3 (36.1 – 47.0) - 

Sex 

Female 

Male 

  

90/180 

141/379 

  

50 (40.2 – 61.4) 

37.2 (31.3 – 43.8) 

  

0.0041 

Age 

Elderly 

Non-elderly 

  

94/259 

137/300 

  

36.3 (29.3 – 44.4) 

45.7 (38.3 – 53.9) 

  

0.0249 

ECOG-PS 

0-1 

≥ 2 

  

231/485 

18/74 

  

43.9 (38.2 – 50.2) 

24.3 (14.4 – 38.4) 

  

0.0014 

Treatment line 

First 

Further lines 

  

42/116 

189/443 

  

36.2 (26.1 – 48.9) 

42.7 (36.8 – 49.2) 

  

0.2091 

Burden of disease 

≤ 2 site 

> 2 site 

  

110/240 

121/317 

  

45.8 (37.6 – 55.2) 

38.2 (31.6 – 45.6) 

  

0.0693 

irAEs of any grade – MULTIVARIATE ANALYSIS 

Variable (comparator) Coefficient Std. Error p – value 

Sex -0.4209 0.1882 0.0254 

Age -0.2878 0.1778 0.1056 

ECOG-PS -0.8175 0.2886 0.0046 

Coefficient of Determination R2: 0.0482 



IrAEs: correlation with clinical outcomes 

Cortellini A, et al. Clin Lung Cancer 2019 
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irAEs of any grade

No

Yes

Variable (comparator) Response/ Ratio ORR (95% CI) p - value 

Overall 175/507 34.5 (29.5–40.0) - 

irAEs of any grade  

Yes 

No 

  

100/215 

75/292 

  

46.5 (37.8–56.6) 

25.7 (20.2–32.2) 

  

< 0.0001 

HR 0.53 (0.41–0.69) p<0.0001 
HR 0.57 (0.45–0.72) p<0.0001 



Discontinuation due to irAEs: efficacy (Checkmate 214) 

Tannir NM,  ASCO GU 2019 
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A. All patients who discontinued due to treatment-related AEs 

NIVO+IPI 135 129 121 119 115 114 109 101 98 91 85 76 50 14 2 0 

SUN 64 58 55 50 48 43 37 35 35 35 32 25 18 10 1 0 

No. at risk 

Median OS (95% CI), months 

NIVO+IPI NR (NE) 

SUN NR (18.2–NE) 

HR (95% CI), 0.70 (0.42–1.15) 

12-month OS probability (95% CI), % 

          NIVO+IPI 87 (80–91) 

          SUN 79 (67–87) 

24-month OS probability (95% CI), % 

          NIVO+IPI 74 (66–81) 

          SUN 61 (47–72) 

30-month OS probability (95% CI), % 

          NIVO+IPI 69 (60–76) 

          SUN 59 (46–70) 
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B. ITT patients 

NIVO+IPI 550 523 492 464 443 425 410 389 371 351 327 271 161 58 4 0 

SUN 546 507 472 435 404 367 345 325 310 295 275 232 145 55 5 0 

No. at risk 

Median OS (95% CI), months 

NIVO+IPI NR (NE) 

SUN 37.9 (32.2–NE) 

HR (95% CI), 0.71 (0.59–0.86) 

12-month OS probability (95% CI), % 

          NIVO+IPI 83 (80–86) 

          SUN 78 (74–81) 

24-month OS probability (95% CI), % 

          NIVO+IPI 71 (67–74) 

          SUN 61 (56–65) 

30-month OS probability (95% CI), % 

          NIVO+IPI 64 (60–68) 

          SUN 56 (52–60) 
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IrAEs and clinical outcomes 

ADAPTED - Cortellini A, et al. Submitted 2019 



Patients with Autoimmune Diseases 

Cortellini A, et al. Oncologist 2019 



Patients with Autoimmune Diseases 

Cortellini A, et al. Oncologist 2019 

All Flares! 

irAEs of any grade 

G3/G4 irAEs 



Overweight/Obese patients: another at-risk population? 

Cortellini A, et al. Journal for Immunotherapy of Cancer 2019 
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  Univariate Analysis Multivariate Analysis 

VARIABLE  (Comparator) HR (95% CI); p – value HR (95% CI); p - value 

BMI 
   ≥ 25 vs < 25 

0.33 (0.28–0.41); p<0.0001 0.49 (0.38–0.64); p<0.0001 

Weight* 0.97 (0.96–0.97); p<0.0001 0.99 (0.99–1.01); p=0.1884 

irAEs of any grade  
   Yes vs No 

0.45 (0.37–0.54); p<0.0001 0.82 (0.65–1.04); p=0.1085 

Primary Tumour (NSCLC) 
   Melanoma 
   Kidney 
   Others 

  
 0.49 (0.38-0.64); p<0.0001 
0.56 (0.42-0.74); p=0.0001 
1.11 (0.62-1.96); p=0.7337 

  
 0.67 (0.51-0.87); p=0.0036 
0.61 (0.45-0.80); p=0.0005 
0.71 (0.40-1.28); p=0.2632 

Sex  
   Male vs Female 

1.50 (1.23–1.83); p<0.0001 1.33 (1.09–1.63); p=0.0044 

Age  
   Elderly vs Non-elderly 

1.11 (0.93–1.32); p=0.2401 - 

Treatment line  
   Non-first vs First 

1.58 (1.26–1.97); p=0.0001 1.42 (1.15–1.77); p=0.0012 

N° of metastatic sites  
   >2 vs ≤ 2 

1.52 (1.29–1.78); p<0.0001 1.41 (1.17–1.69); p=0.0002 

ECOG PS  
   ≥2 vs 0-1 

2.07 (1.87–2.29); p<0.0001 2.59 (2.09–3.21); p<0.0001 



Overweight/Obese patients: another at-risk population? 

Cortellini A, et al. Submitted 2019 

  
irAEs of any grade 

χ2 for 

trend 
G3/G4 irAEs 

χ2 for 

trend 
LTD irAEs 

χ2 for 

trend 

BMI (kg/m2) Yes No   Yes No   Yes No   

Underweight (≤ 18.5) 

Normal weight (18.5 - 25) 

Overweight (25 -30) 

Obese (≥ 30) 

6 (13.6) 

64 (13.3) 

256 (61.5) 

93 (71.5) 

38 (86.4) 

416 (86.7) 

160 (38.5) 

37 (28.5) 

P < 0.0001 

1 (2.3) 

16 (3.3) 

12 (2.9) 

38 (29.2) 

43 (97.7) 

464 (96.7) 

404 (97.1) 

92 (70.8) 

P < 0.0001 

0 

12 (2.5) 

13 (3.1) 

24 (18.5) 

44 (100) 

468 (97.5) 

403 (96.9) 

106 (81.5) 

P < 0.0001 

1070 patients; LDT: leading to discontinuation 



Immune-related Fatigue? 

Wang Y, et al. JAMA Oncol 2019 

Systematic review and meta-analysis of 125 trials:  
 
• 12277 patients (66%) out of 18610 experienced at least 1 irAE of any grade 
• 2627 patients (14%) out of 18715 experienced at least 1 G3 (or higher) irAE 

Any grade irAEs: 
• Fatigue (18.26%)  
• Pruritus (10.61%) 
• Diarrhea (9.47%)  
• Hypothyroidism (6.07%) 
• Hyperthyroidism (2.82%) 
 
Grade 3 (or higher) irAEs:  
• Fatigue (0.89%) 
• Anemia (0.78%) 
• Aspartate aminotransferase increase (0.75%)  



Cortellini A, et al. Submitted 2019 
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Immune-related Fatigue? 

HR = 2.25 (95%CI: 1.63 – 3.1)  
p < 0.0001 

HR = 2.63 (95%CI: 1.83 – 3.77)  
p < 0.0001 

• 517 evaluated patients  
 

• After the 12-weeks landmark selection, 386 
(74.7%) patients were eligible for the clinical 
outcomes analysis 
 

• Among patients who experienced early ir-fatigue 
21 (27.6%) had an ECOG-PS ≥ 2, while 27 (8.7%) 
among patients who did not (p < 0.0001).  



Conclusions 

Target therapies side effects:  Dose-dependent/Interruption 
      Supportive intervention (Almost the same that we were  

     used with chemo, but not G-CSF!) 

      Easy Re-introduction 
 
Immune-related Adverse Events: Fatalistic (?) 
     Curative Intervention (irAEs –oriented agents?) 

     Dose IN-dependent (PD-1/PD-L1) 
     Difficult Re-introduction/Biomarkers of efficacy? 
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