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Come é cambiato il ruolo dell'immunoterapia nel trattamento del cancro?



Evolution of cancer treatment

Targeted Therapy

Tyrosine Kinase Inhibitors
and Monoclonal Antibodies
directed to specific tumors
and molecular alteration 201 0

started to treat t
by using X-Rays

3000 B.C. - 1890

Checkpoint Inhibitors
Use of Monoclonal
Antibodies able to
stimulate the immune
system against cancers

Surgical Treatments 1900

Surgical treatment  or
cauterization of tumors as

the only therapeutic option hematological and [solid

tumors
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Evolving Therapeutic Options for
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T-cell Checkpoint and Co-stimulatory Pathways
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Activation

Activation

Activation

Activation

Inhibition

Inhibition

Inhibition

Inhibition

These pathways can be
activated via I-O agents to
counteract tumor-mediated
inhibition

These pathways can be
blocked via I-O agents to
counteract tumor-
mediated inhibition

APC=antigen-presenting cell; CTLA-4=cytotoxic T-lymphocyte antigen-4; LAG-3=lymphocyte activation gene-3; MHC=major

histocompatibility complex;

PD-1=programmed death-1; PD-L1=PD ligand-1; PD-L2=PD ligand-2; TCR=T-cell receptor.

Pardoll DM. Nat Rev Cancer. 2012;12:252-264.
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The Nobel Prize in Physiology or
Medicine 2018

|ll. Niklas Elmehed. © Nobel Media Ill. Niklas ElImehed. © Nobel Media

James P. Allison Tasuku Honjo



Hallmarks of cancer
2011: immune mechanisms recognized

EGFR Cyclin-dependent
inhibitors kinase inhibitors

4

Sustaining Evading —
Aerobic glycolysis proliferative growth Immune activating
inhibitors signaling sSuppressors anti-CTLA4 mAb

Avoiding
immune

Deregulating

Proapoptotic Rezi;t'ing rp"ca'ﬁve Telomerase )

BH3 mimetics death kel Inhibitors
Genome o

instability & _ promoting
mutation inflammation
PARP Inducing Activating Selective anti-
inhibitors angiogenesis invasion & inflammatory drugs
metastasis

A

Inhibitors of Inhibitors of
VEGF signaling HGF/c-Met

l Hanahan D, Weinberg RA, Cell 2011; 144: 646-674




Cosa differenzia 'immunoterapia dai trattamenti di chemioterapia o dai farmaci
a bersaglio molecolare?



Cancer-Cell Directed vs Immune-System Directed
Cancer Treatment: a Matter of Time

Chemotherapy/ Tumor Cell
Target Therapy Destruction

Immunotherapy Immune System Tumor Cell
Activation Destruction
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“Unconventional” clinical responses with I-O agents
(i.e., PD followed by OR)
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Immune-related Advers Events C‘r',

- Unique spectrum of side effects (timing and
profile is different then chemotherapy)
- Quite broad spectrum of toxicity in terms of
e ahwan e organ system involvement and severity

ossiro iesTRAL -Highly unpredictable and often difficult to
distinguish  between normal oncologic
complications, progression of disease,
infection (may require biopsy).

- Require careful surveillance and early
intervention to mitigate adverse outcomes
and often a multidisciplinary management

~
‘ MUSCULO SKELETAL

Champiat S, et al, Annal Oncol 2016



Kinetics of appearance
of Immune-related adverse event

Toxicity Grade

A

== Rash, pruritis
Liver toxicity

== Diarrhea, colitis

== Hypophysitis

0 2 “+ 6 8 10 12 14

Time (weeks)
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Weber J S et al. JCO 2012;30:2691-2697
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In quali patologie I'immunoterapia e oggi un trattamento standard di provata
efficacia clinica?



f A historical view of immunotherapy

= o 2015-2017
Anti-PD-1/-PD-L1
for metastatic
melanoma, NSCLC, Italy 2020
RCC, Bladder,
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Melanoma-specific survival (post hoc analysis)?2

NIVO + IPI (n = NIVO (n =
( ( IPI (n = 315)
314) 316)
Median (95% ClI 58.7 (35.9- 21.9 (18.1-
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mo NR) 27.4)
100 &g 0.59 (0.48-
— HR (95% Cl) vs IPI  0.48 (0.39-0.60) (
90_ & 0.73)
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No. at risk Months
NIVO + IPI 314 292 265 248 227 222 210 201 199 193 187 181 179 172 169 164 163 159 158 157 156 154 153 150 147 145138 66 10 O
NIVO 316 292 266 245 231 214201 191 181175171 164 158 150 145 142 141 139137 137 134132130128 126 124117 59 3 O
IPI 315285253227 203 181 163 148 135128 113107 100 95 94 91 87 84 81 77 75 70 68 64 64 63 61 32 7 O

2ln this descriptive analysis, an event was defined as death due to melanoma and deaths for any other reason were censored.

®
r."
)Q, H @ Oncology

JCO 2021



FONDAZIONE

Nivolumab plus
ipilimumab in
melanoma brain
metastases

In their Article in The Lancet Oncology,
Hussein Tawbi and colleagues’
report a remarkable 71.9% 3-year
overall survival rate for patients with
melanoma and asymptomatic brain
metastases treated with nivolumab
plus ipilimumab in the CheckMate 204
trial. These findings strongly support
the activity of the nivolumab plus
ipilimumab combination, recently
reported in the same clinical setting
by the anti-PD-1 brain collaboration
(ABC) study,” in which the 5-year
survival rate was 51%, and by the
Italian Network for Tumor Biotherapy-
Melanoma 2 (NIBIT-M2) study,” in
which the 5-year survival rate was 41%.
Notably, this exciting new clinical
scenario for patients with melanoma
and asymptomatic brain metastases
has been achieved thanks to these
unique multicentre clinical trials, all
conceived by non-profit organisations.
Indeed, the Cytokine Working Group in
the USA, the Melanoma Institute in
Australia, and the NIBIT Foundation
in Europe asked the question about
the activity of the nivolumab plus
ipilimumab combination in a
population of patients with melanoma
who, to date, have been hard to treat,
with very poor therapeutic chances.
Notably, until now, patients with
melanoma and brain metastases were
systematically excluded from industry-
sponsored clinical trials with immune
checkpoint inhibitors because of their
poor prognosis and the prevailing
dogma that the blood-brain barrier
would prevent effector immune cells
from trafficking to the brain.*

This substantial change in the
therapeutic landscape for patients
with melanoma and asymptomatic
brain metastases highlights the
crucial role of independent clinical
research in specific oncology settings
in which, although the clinical need is

www.thelancet.com/oncology Vol 23 February 2022

unquestionable, industry-sponsored
trials are not prioritised. Consequently,
avirtuous collaboration and exchange
of goals between non-profit
organisations and pharmaceutical
industry could eventually benefit small
groups of patients in specific clinical
settings. However, to fully achieve
this task, independent clinical research
has to ask highly relevant medical
questions, thus fulfilling the mission
to help patients who are excluded
from industry-sponsored trials, as has
happened since the advent of immune
checkpoint inhibitor-based clinical
trials for patients with melanoma
and brain metastases.* Along this
line, the striking long-term survival
observed in these three independent
studies identify the nivolumab plus
ipilimumab combination as the
standard of care for patients with
melanoma and asymptomatic brain
metastases. Once the dogma that the
brain is an immune-privileged organ
is definitively broken, the next step
forwards for investigator-sponsored
clinical trials could be to broaden
knowledge on the efficacy of immune
checkpoint inhibitor therapy on brain
metastases from other tumour types,
and in even more challenging clinical
settings, such as symptematic brain
metastases or leptomeningeal tumour
spreading.
AMDG has served as a consultant or advisor to Incyte,
Pierre Fabre, GlaxoSmithKling Bristol-Myers Squibb,
Merck Sharp Dohme, and Sanofi and has received
compensated educational activities from Bristal-
Myers Squib, Merck Sharp Dohme, Pierre Fabre,
and Sanofi. MM has served asa consultant or advisor
to Roche, Bristol- Myers Squibb, Merck Sharp Dohme,
Incyte, AstraZeneca, Amgen, Pierre Fabre, El Lill,
GlaxSmithKline, Sciclone, Sanofi, Alfasigma, and

in Epigen

*Anna Maria Di Giacomo, Michele Maio
annamaria.digiacomo@unisi.it

Center for Immunc-Oncology, Medical Oncology and
Immunotherapy, Department of Oncelogy, University
Hospital of Siena, 53100 Siena, Italy; University of
Siena, Siena, Italy; NIBIT Foundation Onlus, ltaly.

1 TawbiHA, Forsyth PA, HodiFS, etal.
Long-term outcomes of patients with active
melanoma brain metastases treated with
combination nivolumab plus ipilimumab
(CheckMate 204): final results of an
open-label, multicentre, phase 2 study.
Lancet Oncol 2021; 22: 1692-704.

Long GV, AtkinsonV, Lo S, etal. Five-year
overall survival from anti-PD-1 brain
collaboration (ABC study): randomized

phase 2 study of nivolumab (nivo) or
nivo+ipilimumab (ipi) in patients (pts) with
melanoma brain metastases (mets)

Proc Am Soc Clin Oncol 2021;

39 (suppl 15): 9508 (abstr).

Di Giacomo AM, Chiarion-SileniV,

Del Vecchio M, et al. Primary analysis and
4-year follow-up of the phase Ill NIBIT-M2 trial
in melanoma patients with brain metastases.
Ciin Cancer Res 2021; 27: 4737-45.

Di Giacomo AM, Valente M, Cerase A, etal.
Immunotherapy of brain metastases: breaking
a"dogma’. ] Exp Clin Cancer Res 2019; 38: 419,
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Combined Nivolumab and Ipilimumab
in Melanoma Metastatic to the Brain

Hussein A. Tawbi, M.D., Ph.D., Peter A. Forsyth, M.D., Alain Algazi, M.D.,
Omid Hamid, M.D., F. Stephen Hodi, M.D., Stergios J. Moschos, M.D.,
Nikhil I. Khushalani, M.D., Karl Lewis, M.D., Christopher D. Lao, M.D., M.P.H.,
Michael A. Postow, M.D., Michael B. Atkins, M.D., Marc S. Ernstoff, M.D.,
David A. Reardon, M.D., Igor Puzanov, M.D., Ragini R. Kudchadkar, M.D.,
Reena P. Thoemas, M.D., Ph.D., Ahmad Tarhini, M.D., Ph.D.,

Anna C. Pavlick, D.O., Joel Jiang, Ph.D., Alexandre Avila, M.D., Ph.D.,
Sheena Demelo, M.D., and Kim Margolin, M.D.

> R M Combination nivolumab and ipilimumab or nivolumab

CrassMark

alone in melanoma brain metastases: a multicentre
randomised phase 2 study

Georgina V' Long, Victoria Atkinson, Serigne Lo, Shahneen Sandhu, Alexander D Guminski, Michael P Brown, James 5Wilmott, Jarem Edwards,
Maria Gonzalez, Richard A Scolyer, Alexander M Menzies™, Grant A McArthur™

CLINICAL CANCER RESEARCH | CLINICAL TRIALS: IMMUNOTHERAPY

Primary Analysis and Four-Year Follow-Up of the ™
Phase IIl NIBIT-M2 Trial in Melanoma Patients With | S
Brain Metastases

Anna Maria Di Giacomo', Vanna Chiarion-Sileni?, Michele Del Vecchio?, Pier Francesco Ferrucci®,
Michele Guida®, Pietro Quaglino®, Massimo Guidoboni’, Paolo Marchetti®, Ornella Cutaia’,

Giovanni Amato', Alessia Covre', Roberto Camerini®, Luana Calabro', Monica Valente', Diana Giannarelli',
Mario Mandala", and Michele Maio"%'?
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ORIGINAL ARTICLE

Neoadjuvant Nivolumab plus Chemotherapy
in Resectable Lung Cancer

P.M. Forde, J. Spicer, S. Lu, M. Provencio, T. Mitsudomi, M.M. Awad, E. Felip,
S.R. Broderick, J.R. Brahmer, S.J. Swanson, K. Kerr, C. Wang, T.-E. Ciuleanu,
G.B. Saylors, F. Tanaka, H. Ito, K.-N. Chen, M. Liberman, E.E. Vokes, J.M. Taube,
C. Dorange, J. Cai, J. Fiore, A. Jarkowski, D. Balli, M. Sausen, D. Pandya,
C.Y. Calvet, and N. Girard, for the CheckMate 816 Investigators*

100-
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e Median
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2 60 63.41 ' chemotherapy )
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Forde PM et al NEJM 2022



Neoadjuvant Nivolumab plus Chemotherapy in NSCLC

Pathological Complete
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Forde PM et al NEJM 2022
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Event-free Survival with Pembrolizumab
in Early Triple-Negative Breast Cancer

P. Schmid, J. Cortes, R. Dent, L. Pusztai, H. McArthur, S. Kimmel, J. Bergh,
C. Denkert, Y.H. Park, R. Hui, N. Harbeck, M. Takahashi, M. Untch,

P.A. Fasching, F. Cardoso, J. Andersen, D. Patt, M. Danso, M. Ferreira,
M.-A. Mouret-Reynier, S.-A. Im, J.-H. Ahn, M. Gion, S. Baron-Hay, J.-F. Boileau,
Y. Ding, K. Tryfonidis, G. Aktan, V. Karantza, and J. O’Shaughnessy,
for the KEYNOTE-522 Investigators*

90 Pembrolizumab—chemotherapy
80
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Placebo—chemotherapy

60

504
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Percent of Patients Free from Event

20

Hazard ratio for event or death, 0.63 (95% Cl, 0.48-0.82)
P<0.001
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0
0

Schmid P et al NEJM 2022 dlﬂm



51801 primary endpoint: Event-free survival in melanoma
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Prevalence of microsatellite instability (MSI) across 39 human cancer types
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Pembrolizumab in Microsatellite-Instability-High Advanced
Colorectal Cancer

Hazard ratio for progression or death,
0.60 (95% CI, 0.45-0.30)
P=0.0002

Pembrolizumab

Chemotherapy

Patients with Progression-free
Survival [56)
LN
T

0 | T | T I T | T T | T |
0 4 &8 12 16 20 24 28 312 36 40 44 43

Months

MNo. at Risk
Pembrolizumab 153 96 77 72 64 60 55 37 20 7 ] 0 0
Chemotherapy 154 100 68 43 33 22 18 11 4 3 0 0 O

Andre T et al, NEJM 2020
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Nivolumab 3mg/kg
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First cycle

Nivolumab 3 mg/kg +
ipilimumab 1mg/kg
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PD-1 Blockade in Mismatch Repair-Deficient,
Locally Advanced Rectal Cancer

Cercek A et al. DOI: 10.1056/NEJM0a2201445

CLINICAL PROBLEM Patients with Iocnllyadunadrmlanac
Standard treatment for locally advanced rectal cancer in-

cludes neoadjuvant chemotherapy and radiation, followed

by surgical resection of the rectum. This approach, how-

ever, is associated with substantial complications and

toxic effects. Research suggests that immune checkpoint

blockade alone is highly effective in patients with mis- W
match repair-deficient metastatic colorectal cancer;

whether this strategy is effective in mismatch repair-

deficient, locally advanced rectal cancer is unknown.

CLINICAL TRIAL

Design: A prospective, phase 2, single-group study exam- Overall Response to Dostarlimab in 12 Patients
ined the efficacy and safety of neoadjuvant therapy with Rate of clinical complete response: 100% (95% CI, 74 to 100)
the programmed death 1 (PD-1) inhibitor dostarlimab in
patients with mismatch repair-deficient stage II or III
rectal adenocarcinoma.

No chemoradiotherapy or surgery
No disease progression or recurrence

Intervention: Adult patients received intravenous dostar-
limab every 3 weeks for 6 months, to be followed by
chemoradiotherapy and total mesorectal excision. Pa-
tients with a clinical complete response to dostarlimab
could forgo chemoradiotherapy and surgery. A key prima-
ry end point was overall response to dostarlimab alone or
to dostarlimab plus chemoradiotherapy, determined on the
basis of rectal magnetic resonance imaging, endoscopic vi-
sualization, and digital rectal examination.

Clinical Complete Response (%)

RESULTS Adverse Events of Grade 1 or 2
100
Efficacy: 12 of 16 enrolled patients have already complet-
ed 6 months of df)starhma.b. All 1% had a clinical com- _— e eie
plete. response, leth no e\fldence of tumor on any diag- £ or higher occurred
nostic test. During a median follow-up of 12 months, no =
patient received chemoradiotherapy or underwent surgery, & 60
and none had disease progression or recurrence. ;:..
8 40+
Safety: No adverse events of grade 3 or higher have oc- E 31%
curred. The most common adverse events of grade 1or2 & Lk D% 19%
included rash or dermatitis, pruritus, fatigue, and nausea. & . l -
° o I | ] ;
LIMITATIONS AND REMAINING QUESTIONS Rash or Dermatitis  Pruritus Fatigue Nausea
= The study was small and limited to a single institu-
tion, and most of the patients were White. CONCLUSIONS
= Longer-term follow-up is needed to evaluate the dura- All patients with mismatch repair-deficient, locally advanced
tion of response. rectal cancer who were treated with the PD-1 inhibitor

dostarlimab alone for 6 months had a clinical complete
response, although longer follow-up is warranted.

Links: Full Article | NEJM Quick Take | Editorial




KEYNOTE-158 (NCT02628067)
Cohort K — MSI-H Solid Tumors

Pembrolizumab 200 mg IV
Q3W

Key Eligibility Criteria Up to 35 cyclese
*Any advanced solid tumor that is MSI-H?2,
excluding colorectal cancer

*Progression on or intolerance to 21 line of Primary Endpoint

standard therapy for unresectable and/or *ORR per RECIST v1.1 by BICR
metastatic disease Secondary Endpoint
*Measurable disease per RECIST v1.1 :8gR and PFS per RECIST v1.1 by BICR

*ECOGPSOor1 *Safety

Statistical Analysis Details

eEfficacy assessed in all patients who received =1
dose of treatment with =6 mo follow-up

eSafety assessed in all treated patients

*Provision of a tumor sample for biomarker
assessments

Median (range) time from first dose to database cutoff: 37.5 (0.2-55.6) mo

BICR, blinded independent central review; |V, intravenous; PCR, polymerase chain reaction.

aMSI-H/dMMR status was assessed locally from a tumor tissue sample and defined as 21 of 4 MMR proteins absent by immunohistochemistry or 22 allelic loci size shifts of 5
microsatellite markers by PCR. YTumor types occurring in 25% of patients were endometrial (22.5%), gastric (14.5%), small intestine (7.4%), ovarian (7.1%), cholangiocarcinoma (6.3%),
pancreatic (6.3%), and brain (6.0%). Treatment continued until PD, unacceptable toxicity, investigator decision, or withdrawal of consent. Data cutoff: October 5, 2020.

Maio M et al, Ann Oncol, 2022



Antitumor Activity

Efficacy Analysis
Population

N =321

ORR, % (95% CI)

30.8 (25.8-36.2)

CR
PR
SD
PD

Nonevaluable

No assessmenta

27 (8.4)
72 (22.4)
61 (19.0)
131 (40.8)

3 (0.9)

27 (8.4)

Cl, confidence interval. “+” indicates no PD by the time of last disease assessment.
apatients who had no postbaseline imaging assessment.

Data cutoff: October 5, 2020

Duration of Response

Duration of Response, %
[$2)
o
1

£ 70.1%

I I I I
0 3 6 9 12
No. at risk

9 97 9 76 70

15 18 21 24 27 30 33 36 39 42 45 48 51
Time, mo

61 55 49 46 42 40 32 28 25 13 5 2 1

Maio M et al, Ann Oncol, 2022
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Dostarlimab in Advanced/Recurrent Mismatch
Repair Deficient/Microsatellite Instability-High or
Proficient/Stable Endometrial Cancer: the

GARNET study

Ana Oaknin,! Bhavana Pothuri,? Lucy Gilbert,3 Renaud Sabatier,* Sharad Ghamande,®> Adriano Gravina,® Emiliano Calvo,” Susana
Banerjee,® Rowan E. Miller,® Joanna Pikiel,1° Mansoor R. Mirza,'! Tao Duan,? Sybil Zildjian,'3 Eleftherios Zografos,'* Jennifer
Veneris,'3 Anna V. Tinker®®

1Gynaecologic Cancer Programme, Vall d'Hebron Institute of Oncology (VHIO), Hospital Universitari Vall d” Hebron, Vall d’ Hebron Barcelona Hospital Campus, Barcelona, Spain; 2Gynecologic Oncology Group (GOG) and Department of Obstetrics/Gynecology,
Laura & Isaac Perimutter Cancer Center, NYU Langone Health, New York, NY, USA; 3Division of Gynecologic Oncology, McGill University Health Centre, Montreal, Quebec, Canada; “Department of Medical Oncology, Institut Paoli Calmettes, Aix-Marseille
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Probability of Overall Survival: dMMR/MSI-H
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dMMR, mismatch repair deficient; EC, endometrial cancer; MSI-H, microsatellite instability—high; NR, not reached; OS, overall survival.
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Quanto l'utilizzo dell'immunoterapia impatta sulla qualita di vita del paziente oncologico?
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Patient-reported outcomes and quality of life in melanoma patients with “NIBIT
asymptomatic brain metastases: results from the phase Il NIBIT-M2 trial
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* HRQoL was comprehensively preserved in all

= ; treatment arms of the NIBIT-M2 study.

¢ Treatment with ipilimumab plus nivolumab in
melanoma pts with asymptomatic BM led to a lower
decrease in the mean QLQ-C30 scores as compared
TS~ to pts treated with ipilimumab and fotemustine and
fotemustine alone.

Di Giacomo AM et al, SMR 2022
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Health-related quality of life in patients treated with L))
pembrolizumab for microsatellite instability—high/
mismatch repair—deficient advanced solid tumours:
Results from the KEYNOTE-158 study
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Cosa dobbiamo fare per migliorare l'efficacia di questa strategia?



Anti-PD-(L)1 Therapies Have Improved OS in Various
Tumor Types But Not All Patient Shown Responses

Survival
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Some tumors have primary
resistance mechanisms and
escape the immune response?

Several tumor types with Ilow
frequency of response (e.g. breast,
prostate, colon, or pancreatic):2

Tumors may develop novel escape
mechanisms leading to secondary
resistance?

Secondary resistance has been
documented across a variety of
tumor types?



The future of Immunotherapy
Targeting and modulating multiple compartments
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Clinical Trials: Immunotherapy

Guadecitabine Plus Ipilimumab in Unresectable
Melanoma: The NIBIT-M4 Clinical Trial =
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Untangling the threads of Immunotherapy research:

. Targeting and modulating multiple Identify biomarkers predictive of

compartments to identify novel response and toxicity to improve
therapeutic strategies efficacy of 10 strategies
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