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New revolution in cancer treatment
2013 2015



Comprehensive analysis of the IO landscape

Tang – Ann Oncol 2018 * Schmidt – Nature 2017



The tail effect with immunotherapy 
5y OS with Nivolumab in phase I trial

PD-L1 > 50% (N=13)
5-yOS: 43%

Nivolumab up to 96 weeks

Gettinger – JCO 2018 * Vokes – Ann Oncol 2018 * Eberhardt – J Thorac Oncol 2015

5y OS IN 8TH TNM for M1c: 0%



New treatment perspective

Courtesy of Pr Besse
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How does cancer induce immunosurveillance? 

Chen Immunity 2013
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RecognitionActivation

Ribas - NEJM 2012

How does cancer induce immunosurveillance? 



Immune checkpoint inhibitors
Anti-CTLA-4 Anti-PD1

Nivolumab
(BMS-936558)

Pembrolizumab
(MK3475)

Atezolizumab
(MPDL3280A)

Durvalumab 
(MEDI4736)

Avelumab
(PF-06834635, 
MSB0010718C)

Ipilimumab
(BMS-7340)

Tremelimumab
(CP-675,206)

Anti-PDL1
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Past, present, future treatment approaches

Chemotherapy

FIRST-LINE TREATMENT SECOND-LINE TREATMENT

Chemotherapy

PA
ST

Courtesy Prof. Soria
(modified)

vs

Immunotherapy



2nd line treatment with ICI in NSCLC patients

Brahmer –NEJM 2015 * Borghaei – NEJM 2015 * Vokes – Ann Oncol 2018 * Herbst – Lancet Oncol 2016 * Rittmeyer – Lancet 2017

Atezolizumab – OAK (P III)
2nd Line, PD-L1 All-comer



Brahmer –NEJM 2015 * Borghaei – NEJM 2015 * Vokes – Ann Oncol 2018 * Herbst – Lancet Oncol 2016 * Herbst – ESMO 2016 * Herbst – ASCO 2017 * Rittmeyer – Lancet 2017

TC3/IC3: 20.5 vs. 8.9
PDL1 ≥ 50%: 

14.9 vs. 17.3 vs. 8.2
HR 0.54, HR 0.50 

2nd line treatment with ICI in NSCLC patients: OS



Horn – JCO 2017

2nd line treatment with ICI in NSCLC patients
Updated CheckMate017 & 057 (2-years follow-up)

Any grade 68% vs. 88%. 
Grade 3-4: 10% vs. 55%



Brahmer –NEJM 2015 * Borghaei – NEJM 2015 * Vokes – Ann Oncol 2018 * Herbst – Lancet Oncol 2016 * Herbst – ESMO 2016 * Herbst – ASCO 2017 * Rittmeyer – Lancet 2017

TC3/IC3: 20.5 vs. 8.9
PDL1 ≥ 50%: 

14.9 vs. 17.3 vs. 8.2
HR 0.54, HR 0.50 

2nd line treatment with ICI in NSCLC patients: OS



Past, present, future treatment approaches

Chemotherapy

PD(L)-1 Antibody
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Immunotherapy in 1st Line treatment 3



Immunotherapy + 
• Chemotherapy, 
• Targeted Therapy, and/or
• Other Immunotherapies

Control

Targeted therapies or 
Chemotherapies
Immunotherapy

Courtesy of Prof. Soria (modified)

Benefit of monotherapy with ICI is limited

Important to improve number of patients who may get benefit and duration of benefit

Delayed separation of curves
• Early progressors?
• Later time to response? 
• Poorly immunogenic tumor?



Different strategies to improve outcome
ICI+ICI ICI+CT

ICI in PD-L1≥50% ICI+VEGF

Attili – Critical Rev in Oncol Hematol 2017 (modified)



ICI+VEGF IMPOWER 150ICI in PD-L1 ≥50%

KEYNOTE 024

Hellman – NEJM 2015 * Ghandi – NEJM 2018 * Reck - NEJM 2016 * Reck – ESMO IO 2016

ICI+CT KEYNOTE 189

NR vs. 11.3 mo.

1st Line treatment with ICI in NSCLC: OS
ICI+ICI

CHECKMATE 227 in TMB > 10 Mb



Past, present, future treatment approaches

Chemotherapy

PD(L)-1 Antibody
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PDL1 ≥50% Courtesy Prof. Soria
(modified)



New treatment paradigm in NSCLC

PDL1 / TMB
Molecular

PD-L1≥ 50%PD-L1< 50%
EGFR ALK ROS1

BRAF
V600E HER2 NTRK MET

1ST LINE
Pembrolizumab*,#

CBDCA+Taxol +/- BVZ*#

+/- Atezo@,; CDDP-Pem
And maintenance;

Platin/Pem/Pembr*

Platinum based-CT
+/- necitumumab*,#

CT+Atezolizumab@

Crizotinib*,#

Ceritinib@

Entrectinib@

2ND LINE • Nivolumab*#

• Atezolizumab*#

• Pembrolizumab*#

If PD-L1 +
• Docetaxel  +
Ramucirumab*,#

Platinum
based-CT

• Nivolumab*#

• Atezolizumab*#

• Pembrolizumab*#

If PD-L1 +
• Docetaxel +
Nintedanib# / Ramu*,#

T790M +  Osimertinib*#

(if not received as 1st Line)

T790M – or 1st Line Osimertinib
 Pem / Platinum

Ceritinib*#

Alectinib#*

Brigatinib*

Lorlatinib*

Afatinib*,#

Erlotinib*,#

+/- BVZ#

Gefitinib*,#

Dacomitinib@

Osimertinib@

Crizotinib*,#

Ceritinib *#

Alectinib#,*

Dabrafenib
+

Trametinib*#

Entrectinib*,#

LOXO101*

TDM1@…

Crizotinib@

Platinum based-CT

Squamous Non-Squamous

*FDA approved
#EMA approved

@Not yet approved

PD-L1Oncogene addiction

50%

Algorithm by Jordi Remon

Ipi + Nivo TMB ≥ 10@



New treatment paradigm in NSCLC

PDL1 status
Molecular PD-L1≥ 50%PD-L1< 50%EGFR, ALK, ROS1, BRAF

PD-L1Oncogene addiction

50%

Algorithm by Jordi Remon & Prof Besse

TARGETED THERAPIES 
EGFR, ALK, ROS1, BRAF

CHIMIO

IO+ IO IO + IO? ? ?

TMB High

~85%~15%

1ST LINE
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Who (not) to give immunotherapy?4



X

SELECT THE RIGHT PATIENT
FOR EFFICACY

AVOID TOXICITIES IN 
NON-RESPONDERS

Courtesy of Prof Besse Ferrara R, et al. WCLC 2017. Saâda-Bouzid E, et al. Ann Oncol. 2017; Champiat S, et al. Clin Cancer Res. 2017;

X

AVOID A DETREMENTAL 
EFFECT

Who (not) to give? 



SELECT THE RIGHT PATIENT
FOR EFFICACY

Who (not) to give? 

PD-L1 expression

Tumor Mutational Burden (TMB)
measurement of the overall number of 

genomic alterations seen in a cancer



Who to give?: PD-L1 expression 

Khunger – JCO Precision Oncology 2017 * Horn – J Clin Oncol 2017

In NSCLC, PD-L1 expression correlates with RR and OS



Who to give?: PD-L1 expression 
Blueprint PD-L1 IHC Diagnostic Assays

Pembrolizumab Nivolumab AtezolizumabDurvalumab

PD-L1 expression is heterogeneous

McLaughlin – JAMA Oncology 2016 * Ilie – Ann Oncol 2016 * Hirsch – JTO 2017 * Adam – Ann Oncol  2018 



PD-L1 is a reality in daily clinical practice

Primary endpoint: PFS
(Squamous ~18%)

Reck – NEJM 2016 * Brahmer – WCLC 2017

KEYNOTE 024 in PD-L1 ≥ 50% by 22C3



Who to give?: High TMB

Zheir – Nature Medicine 2017 * Yarchoan – NEJM 2017 * Rizvi – Science 2015 * Rizvi – J Clin Oncol 2018

Correlation between TMB and RR (p<0.001)

RR= 10.8 x log (X)-0.7
X= number of mutations/Mb

NSCLC are cancers with highest TMB

Moderador
Notas de la presentación
Tumors with higher TMB have been hypothesized to have more neoantigens that can be recognized by immune system in response to checkpoiont inhibition 



Who to give?: High TMB

Hellmann - NEJM 2018

Check Mate 227

TMB ≥ 10 Mb



X

AVOID TOXICITIES IN 
NON-RESPONDERS

Courtesy of Prof Besse Ferrara R, et al. WCLC 2017. Saâda-Bouzid E, et al. Ann Oncol. 2017; Champiat S, et al. Clin Cancer Res. 2017;

X

AVOID A DETREMENTAL 
EFFECT

Who (not) to give? 



@3 wks - 09/11/2016Baseline 06/10/2016

Urothelial carcinoma 49 yo male
COMBO anti-PDL1 + other immunotherapy 

C1J1 18/10/2016

Hyperprogressive disease under IO



@3 wks - 09/11/2016Baseline 06/10/2016

Urothelial carcinoma 49 yo male
COMBO anti-PDL1 + other immunotherapy 

C1J1 18/10/2016

Hyperprogressive disease under IO



Hyperprogressive disease

Ferrara – WCLC 2017

N = 242

14% HPD with IO vs. 5% with CT



Early deaths (<3 mo.): characteristics
Single Baseline Characteristics by OS With Nivolumab  

CheckMate 057: Nivolumab vs Docetaxel in Previously Treated NSQ NSCLC
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Baseline autoimmune disorders in NSCLC
In a SEER database, from 14% to 25% of NSCLC patients have ≥ 1 autoimmune diseases  

Patients’ Characteristics
with autoimmune disease

Most common 
Autoimmune diseases

Khan – JAMA Oncol 2016  * Khan – Lung Cancer 2018

%

In lung cancer patients, AD
not associated higher mortality


Chart1

		< 75 / ≥ 75		< 75 / ≥ 75

		Female / Male		Female / Male

		I-II / III-IV		I-II / III-IV



Serie 1

Serie 2

12.3

28.5

16.8

10.7

32.7

25



Hoja1

				Serie 1		Serie 2

		< 75 / ≥ 75		12.3		28.5

		Female / Male		16.8		10.7

		I-II / III-IV		32.7		25

				Para actualizar el gráfico, introduzca los datos en esta tabla. Los datos se guardarán automáticamente en el gráfico.






Chart1

		Reumathoid artritis

		Psoriasis

		Polymyalgia

		ddison disease

		Lupus

		Ulcerative colitis

		Giant cell arteritis
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Hoja1

				Serie 1

		Reumathoid artritis		5.9

		Psoriasis		2.9

		Polymyalgia		1.8

		ddison disease		1

		Lupus		0.9

		Ulcerative colitis		0.8

		Giant cell arteritis		0.8

				Para actualizar el gráfico, introduzca los datos en esta tabla. Los datos se guardarán automáticamente en el gráfico.







ICI in patients with baseline autoimmune diseases

Abdel-Wahab – Ann Intern Med 2018 * Johanson – JAMA Oncol 2016 * Shadendorf – JCO 2015 * Danlos – Eur J Cancer 2018 

41% had disease exacerbation during ICIs therapy, 
No difference in onset of AE’s in patients with active vs. inactive baseline AD. 

• In phase II&III, mOS: 11.4 mo

• 30 melanoma with baseline AD:
• 43% receiving IS therapy
• 27% had exacerbations 
• 33% of grade 3-5 ir-AE’s
• Response Rate 20%

Median OS: 12.5 mo.
Melanoma and Ipilimumab



Baseline steroids and ICI

OS
10 mo. vs. 3 mo

PFS

3 mo. vs. 1 mo.

Martinez – ESMO 2017

66 out of 244 patients (27%) received steroids at baseline



Outline

Toxicity5



Ir-AE’s are NOT so rare when used in combination

Larkin et al, N Engl J Med 2015.Courtesy of Dr. Champiat


Graph1

		nivolumab

		ipilimumab

		nivo+ipi



Grade 3-4

Grade 3-4 immune related Adverse Events
with anti-CTLA4 + anti-PD-1

0.077

0.186

0.396



Feuil1

				Grade 3-4

		nivolumab		7.7%

		ipilimumab		18.6%

		nivo+ipi		39.6%







Aetiology 

Postow - NEJM 2018

Increasing T-cell activity 
against antigens that are 

present in tumors and healthy 
tissue

Increasing levels of 
preexisting autoantibodies

Increase in the level of 
inflammatory cytokines

Enhanced complement-
mediated 

inflammation due to 
direct binding of a CTLA-
4 with CTLA-4 expressed 
on normal tissue, such as 

the pituitary gland



It’s not about the frequency…it’s about diversity !

Courtesy of Dr. Champiat



Retinitis

Myocarditis

Nephritis

Guillain 
Barré

Myasthenia
MyositisHemolytic 

anemia

DRESS

Gastritis

Pancreatitis

Adrenal 
insufficiency

Pneumonitis Encephalitis

Thrombopenia

It’s not about the frequency…it’s about diversity !



Champiat – Ann Oncol 2015

- New

- Diverse

- Uncommon



Friedman - Ann Oncol 2017

Atypical autoinmune side effects

@iTOXreport

Moderador
Notas de la presentación
Myocarditis: 75% without cardiovascular comorbidiites. Median onset time 27 days and 76% the first 6 weeks with 46% of moratlity. 



Prevent

Anticipate

DetectTreat

Monitor

Immunotherapy toxicity management

Champiat et al. , Annals of Oncology, 2015



Onset of irAE’s in NSCLC patients

Horn – J Clin Oncol 2017



General management strategies for irAEs

Symptomatic therapy

Hold IO agent*

Start IV steroids

Ambulatory Hospitalised

Consider organ specialist referal
& other immunosuppressive therapy

1 2 43

Consider
oral steroids

irAE CTCAE grade

irAE
Management
Principles 

• outside skin or endocrine disorders where
immunotherapy  can be maintained





Onset of ir-AE’s and survival in NSCLC
OAK trial: OS was in favor of atezo arm pts with irAEs vs those without irAEs (10.6 vs.
29.7 months, HR 0.56 in atezolizuamb arm without vs. with-irAE’s (Von-Pawel. ESMO 2017).



Conclusions

Introduction1

1st Line2

Toxicity

Biomarkers4

2nd Line

5

3

ICI are treatment options in almost all cancers

PD-L1 remains gold-standard. TMB next one?

Almost all patients will receive ICI alone +/ combos

We need new treatment options in PD to 1st Line IO

Why not a multidisciplinary board about ICI toxicity?



PAST TIME IN NSCLC TREATMET PRESENT TIME IN NSCLC TREATMET. WHAT ELSE?
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