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El cancer y el sistema inmunitario

Las células tumorales presentan caracteristicas diferentes que son reconocidas por el sistema inmunitario, que de
forma natural tiende a destruirlas. El cancer desarrolla recursos para evitar ser reconocido por el sistema
inmunitario, en algunos casos consigue escapar al control y desarrollarse evitando la respuesta inmunitaria.

dos tipos de mecanismos para evadir al sistema inmunitario:
- evitar ser reconocido o

-producir sustancias inmunosupresoras.

Inmunoterapia: tratamientos que utilizan el sistema inmunitario del propio paciente para tratar diferentes tipos de
enfermedades:

Por lo que respecta a la inmuno-oncologia es la administracion de inmunoterapia destinada a tratar especialmente
el cancer estimulando el sistema inmunitario del paciente para que sea capaz de reconocer a las células
cancerigenas y destruirlas, a diferencia de los demas tratamientos disponibles, que actian directamente sobre las
células del tumor.
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Estrategias generales de inmunoterapia del cancer

Turning the tumor
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Inhibidores de los puntos control inmunitario
(Immune check points)
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Inhibidores de los puntos control inmunitario
(Immune check point inhibitors-ICls)
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Dianas principales de los irAEs

Box ? | Organ-based classification of immune-related adverse events in patients with cancer treated with immune checkpoint inhibitors

Cardiac
= Myocarditis®
- Autoimmune myocarditis
= Myocardial fibrosis
= Pericanditis
= Autoimmune pericarditis
- Pericardial effusion
- Pericardial tamponade
Dermatological
= Alopecia areata/univesalis
= Dermatitis herpetiforme
= Erythema multiforme
= Granuloma annulare
= Lichen planopilaris/planus/liche noid
dermatitis
= Panniculitisferythema nodosum
= Pemphigoid/pemphigus
= Psoriasis
= Pyoderma gangrenasum
= Sweet syndrome
= Vitiligo*
Endocrine
= Adrenitis*
= Adrenal insufficiency
- Cortisol deficiency
- Hypercortisolism
- Hypoadrenalism
- kolated adrenocorticotropic hormone
deficiency
= Autoimmune diabetes mellitus
= Hyperparathyroidism

= Hypogonadism
= Hypophysitis
= Autoimmune hypophysitis
= Hypopituitarism
= Fan-hypopituitarism
= Thyroiditis*
- Autoimmune thyroiditis
- Hyperthyroidism
- Hypothyroidism
- Gravesdisease
- Thyrotoxicosis
Gastrointestinal
= Enterocolitis*
= lleitis
- Neacolitis
- kEchaemic colitis
= Microscopicoolitis
- Ulcerative colitis
= Hepatitis*

= Autoimmune he patitis
= Ecsinophilic hepatitis
= Lym phocytic gastritis
= Pancreatitis
Haematological
= Aplastic anaemiafpure red cell aplasia
= Autoimmune haemolytic anaemia
= Autol mmune neutropenia
= Hzemophagooytic lymphohistiocytosis
= Immune thrombocytopenic purpura
Muscu lar
* Myalgias®
- M"D‘SITE'
- Anti-synthetase syndrome
- Bulbar myopathy
= Dermatomyositis
- Diaphragmatic lymphocytic polynmyositis
= Mecrotizing myopathy
- Orbital myositis
Neurological
= Aseptic meningitis
= Encephalitis
= Cranialnerve invobvement
= Bilateral hearing loss
- Facial palsy
- Oculomaotor paresis
= Motor neuropathy
- Acute generelized motor neuropathy
= Multifocal motor block neuropathy
= Miyasthenia gravis
= Neuromyelitis opticas pectrum disorders
- Optic neuritis
- Transwerse myelitis
= Polyneuropathies*
- Axonal sensorymotor polyneuropathy
= Multiplex mononeuritis
= Peripheral sensory neuropathy
= Polyradiculopathies
- Chronic inflammatory de myelinating
polyneuropathy
= Guillzin-Barré syndrome
Ocular
= Conjunctivitis
= Episcleritis/sderitis
= Orbital inflammation
= Uneitis
- Anterior uveitis

= Chorioretinopathy

- Panuveitis
- Posterioruveitiz
= Vogt-Koyanagi-Harada syndrome
Pulmonary
= Interstitial lung disease*
= Alvedlitis
= Organizative pneumanitis
= Pneumonitis
= Pulmonary fibrosis
- Pulmonary haemomrhage
Renal
= Acute tubulointerstitial ne phritis/renal
tubular acidosis
= Glomerulonephritis
Skeletal
= Arthralgia/polyarthralgia
= Arthritis®
- Monoarthritis
- Oligoarthritis
= Folyarthritis
= Enthesitis
= Fasciitis/eosinophilic fasciitis
= Jacooud arthropathy
= Polymyalgia rheumatica
= Psoriatic arthritis
= Rheumatoid arthritis
= Spondyloarthropathy
= Tenosynovitis
Systemic
= Antiphospholipid syndrome
= Lupus
= Lupus nephropathy
- Subacute cutaneous lupus erythematosus
- Systemic|upus erythematosus
= Sarcoidosis
- Cutaneous sarcoidosis
= Pulmonary sarcoidosis
- Renal sarcoidosis
= Sicca syndromet/5jBgren syndrome
= Systemic sclersis
=Vasculitis*
- Cemebral vasculitis
- Cryoglobulinaemia
- Cutaneous vasculitis
- Eosinophilic gmnulom atosis with
polyangiitis
- Giant cell arteritis
= Pulmonary vasculitis
- Henoch-Schinlein purpura
“More than 100 cases reported

Immune - Related Adverse Effects Associated
with Immune Checkpoint Inhibitors
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Immune-related adverse events (irAEs)

Incidencia
anti-CTLA-4 > anti-PD1, anti-PDL1
Terapia combinada > monoterapia
Diana
anti-CTLA-4 : colitis, hipofisitis
anti-PD1, anti-PDL1: T1DM, pneumonitis.
Colitis, hepatitis, pancreatitis, TLDM mayor tendencia a alto grado
Tiempo
Melanoma anti-CTLA-4:
dermatologicas: 2-3 semanas
gastrointestinales, hepaticas: 6 semanas “% GUARD
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endocrinologicas: 6-9 semanas



Immune-related adverse events (irAEs)

Resolucidn

Alto grado: 2-6 semanas con tratamiento

Artritis: persistente

Alteraciones endocrinas: TIDM, hipotiroidismo: irreversibles
Mortalidad

Aparicion temprana, terapia de combinacion, 40% miocarditis, 5% colitis
No siempre mismas caracteristicas que sus modelos espontaneos
Clinica, tasa de auto-anticuerpos, respuesta a tratamiento

irAEs cronicos

Endocrinopatia, artritis

CTLA-4, PD-1/PDL-1 : reguladores negativos de la ateroesclerosis

Aceleracion de eventos cardiovasculares
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Immune-related adverse events (irAEs): mecanismos y dianas

Inmunidad celular

Linfocitos T autorreactivos: antigenos compartidos, respuesta clonal

T Cells .. : . . -

‘D (@ Miocarditis, complicaciones dermatoldgicas

- N\ Tcnk’" y . .
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IL-17 Inmunidad de anticuerpos
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IL-13 e TNF-a.: grade 3 colitis
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Mecanismos de los irAEs: linfocitos Ty B
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Immune-related adverse events (irAEs): mecanismos y dianas

= T Cells P
@ (@)
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N= < M diti / ,
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Relacionado con eficacia y riesgo de irAEs
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Lineas generales del tratamiento de los irAEs
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Terapias emergentes

Drug Mechanism of Efficacy in reversing irAE Effect on tumor response Clinical trial
action
Vedolizumab Anti-integrin adf7  Colitis (137, 248). Favorable clinical outcomes NCTO4407 24 7: Comparison of
mAb Prevention of autoimmune flares in patients with IBD (248, 2449). vedolizumsab versus infisdmab for
(249). clinical response of ICI-induced
diamhea/colitis.
NCTO4797325:
Comparnson of vedolizumab versus
prednisolone for clinical response of
ICHNduced colitis.
Alemtuzumab CD52 mAb Myocarditizs (195). Unknown
Abatacept CTLA-4 agonist Myocardiis (250). Unlmown
Rituximab Anti-CD20 mAb Neurological complications (e.g., encephalitis and Progression, partial and NCTO3719131: Bvaluation of rituximab
myasthenia gravis), bullous pemphigoid-lilke skin complete responses reported  on ICHnduced irAEs.
disease, rend vasculitis, hematological complications 251-253).
(12, 175, 204, 251-253).
Tocilizumab Anti-IL-6 receptor  Pneumonitis, colitis, and pancrestitis (254). Clinical improverment with NCTO3899749: Bvaluation of
mAb Inflarmmatory arthiitis (255). trend towards worse sunival  tocilizumab on diarhea andfor colitis
with inoreased doses of and/or arthntis induced by ICIs.
tociizumab (254). NCTO4691 81 7: Evaluation of
1/3 patients maintained anti-  tocilizumab on irAEs in patients with
tumor regponse (255). non-small lung cancer (NSCLC)
treated with atezolzumab.
Secukinumab Anti-IL-17A mAb Psorigtic rash and colitis (256). Tumor progression occumed
Psoniasiform demmatological complication (257). in one patient (256). No
impact on tumor response
257).
Anakinra IL-1 receptor Expenmental intestinal inflammation associated with Unkmown NCTO4576420:
antagonist combined immune checkpaint blockade in mice (96). Evaluation of analinra on irAEs and
Gytokine profile in patients with
diffierent cancers.
Fecal Possibly increased  Colitis {258). Unkmown NCTO4038619: Phase | trial of fecal
microbiota Tregs and micobiota transplant (FMT) for 1C1-
transplant decreased effector induced colitis/diarhea.
T oells (258). NCTO4163288:
Prevention of inAEs using fecal
microbiota transplant.
NCTO3819296: Prevention of
gastraintestinal irdEs by FMT in
patients with melanoma or
Certolizumab anti-TMF-a NCTO3293784:
Companson of infiimab or
certolizumab + nivolumab +
ipilimumab in patients with melanoma.
Intravenous NCTO4438362:
imrmunoglobulin Companson of infiimab versus MG in
(MIG) patients with pneunonitis.

Poto R, Troiani T, Criscuolo G, Marone G, Ciardiello F, Tocchetti CG, Varricchi G.

X @GuardConsortium
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prevencion farmacolégica

Holistic Approach to Immune Checkpoint Inhibitor-Related Adverse Events. Front Immunol. 2022 Mar 30;13:804597



Potenciales biomarcadores prondstico de los irAEs pre

Potential Determinant Results Significance  Accuracy Cancer n Treatment Studydesign References
biomarker type
Cellular
Neutrophil to Ratios calcuated  NLR 23 associated with less ORay =0.37; - Sold tumor 391 Anti-PD-1 Retrospective (17)
ymphocyte from peripheral irAEs 95%Cl 0.17- cohort
ratio (NLR) neutrophil, 081;
eosinophils and p=0012
lymphocyte count;
and alburmin
MNLR; Ratio calculated Low MNLR (<5} and high PNI p < 0.001 | - NSCLC 102 Anti-PD-1 Retrospective (18)
prognostic frorm neutrophil (=45) independently associated p = 0.001 cohort
nutrition index  and ymphocyte with irAEs
(PN counts; LOH and
serum albumin
Platelst to Ratios calculated  PLR <180 associated with irAEs  ORaq = 2.3; - NSCLC 173 Anti-PD-(L)1 Retrospective (19)
ymphocyte from peripheral 95%Cl 1.1- cohort
ratio (PLR) neutrophil, 4.8;
ymphocyte, and p=0.027
platelet counts
Eosinophils Peripheral blood Eosinophil count associated ORay = - Solid wrmor 167 AntiPD-1,  Retrospective (20)
cell counts with grade =2 irAEs 1.003; combination cohort
85%CI
1.000-1.008;
p= 0027
Peripheral blood Ecsinophil count of =>240/ul OR=7.0; Sens = B88%  Advanced 44 Anti-PD-1 Retrospective (21)
cell counts associated with endocrine (but  85%CI| 1.50- Spec =50% melanoma cohort
not any) irAEs 32.72;
p=00134
Lymphocytes Peripheral blood Lymphocyte count =2,000 DR,,q = - Solid tumor 167 Anti-PD-1, Retrospective (20)
cell counts associated with risk of grade =2 1.996; 95% combination cohort
irAEs Cl 1.16-3.49;
p=0.014
Myeloid and T cel  Lower % PD-1 exprassion on p= 0025 | - Metastatic 44  AntHCTLA-  Retrospective (22)
subsets by flow CD4+ and CDB+ T cells p=0.022 melanoma 4 cohort
cytometry associated with grade =3 irAEs
CD4+ Teellsand Lower percentage of Tregs p=0.018 - Metastatic 18 Anti-CTLA-  Prospective (23)
Treg cells counts  associated with colitis melanoma = cohort

at baseline

X @GuardConsortium

Hommes JW, Verheijden RJ, Suijkerbuijk KPM, Hamann D. Biomarkers of Checkpoint Inhibitor Induced Immune-Related Adverse Events-A Comprehensive Review. Front Oncol. 2021 Feb 11;10:585311



Potenciales biomarcadores prondstico de los irAEs pre

Potential Determinant Results Significance  Accuracy Cancer n Treatment Studydesign References
biomarker type
Cytokines/Chemokines
IL-& 5 cytokines and Lower IL-6 levels associated OR =2.84; Sens =70%  Metastatic 140 Anti-CTLA-  Prospective (24}
rphocyte with grade =3 irAEs 95%C1 1.34— Spec =66% melanoma 4 cohort
sUbsets 6.03;
p = 0.007
IL-&, IL-8, and  Baseline IL-G, IL-8 Lower levels of IL-6, IL-8, and p = 0.008 | - Melanoma 18  Anti-CTLA-  Prospective (23)
sC0O25 and sC025 in sC025 associated with colitis p = 0.0031 | 4 cohort
SErUm p = 0.0087
IL-17 Multiplex serum Higher IL-17 levels associated p=002| - Advanced 35  Anti-CTLA-  Clinical trial (25)
testing for 36 with grade =3 coliis and grade p =003 melanoma 4
different cytokines =3 irAEs
and chemokines
\arious 65 cytokines/ CYTOX score (G-CSF, GM- p = 0.0366 AUC =088 Melanoma 49 Anti-PD-1 Prospective (26)
cytokines/ chemokines CSF, fractalking, FGF-2, IFMa2, or cohort
chemokines profiles; validated  IL1a, IL1B, IL1RA, IL2, IL12p70 combination
in separate cohort  and IL13) associated with irAEs
that required I1C| discontinuation
of immunosuppression
IL-1p, IL-2, 13 gytokines in Increased levels of IL-10, 1IL-2, p< 005 - Advanced 26  Anti-FD-1,  Prospective (27)
GM-CSF SEFUM and GM-CSF correlated with malignancies anti-CTLA-  cohort
thyroid irAEs 4, or
combination
CXCL9, 40 cytokines in Lower levels of CXCLS, p= 005 - Sold tumor 42 Anti-PD-(L)1 Prospective (28)
CHCL10, Serum CXCL10, CXCL11, and CCL19 cohort
CXCL11, associated with irAEs
CCL1g

X @GuardConsortium

Hommes JW, Verheijden RJ, Suijkerbuijk KPM, Hamann D. Biomarkers of Checkpoint Inhibitor Induced Immune-Related Adverse Events-A Comprehensive Review. Front Oncol. 2021 Feb 11;10:585311
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Potenciales biomarcadores prondstico de los irAEs pre

Potential Determinant Results Significance  Accuracy Cancer n Treatment Study design References
biomarker type
Autoantibodies
Anti-thyroid Thyroid Anti-Tg and anti-TPO p < 0001 | - NSCLC 64  Anti-PD-1 Retrospective 29)
antibodies peroxidase and associated with thyroid p = 0002 cohort
thyroglobulin dysfunction
antibodies in
sarum
Anti-thyroid Anti-Tg antibody, but not anti-  ORgyq = 26.5; - Sold fumor 168  Anti-PD-1 Retrospective (30)
antibodies in TPO asscciated with thyroid 95% Cl cohort
sarum dysfunction 8.18-85.8;
p < 0.001 |
p = 005
Anti-BP180 IgG  Serum IgG Anti-BP180 IgG levels p =004 - NSCLC 40  Anti-PD-(L)1 Prospective (31)
directed against associated with dermal irAE cohort
BF180, BFZ30,
and type VI
collagen
measured by
ELISA
Anti-GNAL and  identification of Anti-GMNAL presence associated OR =2.66; AUC=1for Solid tumor 20 AntiCTLA-  MNested (32)
anti-CO74 autoantibodies with hypophysitis | anti-CD74 95%C| 1.14- both 32 4, anti-PD- prospective
using recombinant presence associated with 7.28; 1, cohort
cDMA expression  pneumonitis p=002 combination
libraries OR =1.25;
95%0C1 1.03—
1.52;
p =003
Various Autoantibodies Errichment of autcantibodies p < 005 - Melanoma 75  Ant-CTLA-  Prospective (33)
autoantivodies  tested with directed against targets in (auto) Classification 4, anti-PD-  cohort
HuProt array immunity pathways associated models: 1,
covering =19,000  with grade =3 irAEs Sensz0.89 combination q G U A R D
proteins Classification model based on Specz0.85 ‘ CONSORTIUM
baseline antibody levels predicts for each
risk of developing severs irAEs therapy

Hommes JW, Verheijden RJ, Suijkerbuijk KPM, Hamann D. Biomarkers of Checkpoint Inhibitor Induced Immune-Related Adverse Events-A Comprehensive Review. Front Oncol. 2021 Feb 11;10:585311



Potenciales biomarcadores prondstico de los irAEs pre

TABLE 1 | Continued

Potential Determi it Results Significance  Accuracy Cancer n Treatment Study design References
biomarker type
Immunogensatics
Single- 7 SNPs in the PDCD1 B04C>T associated p=0/039 | - NSCLC 161| Anti-PD-1 Prospective 24)
nuclectide POCDT, PTPNTT, with increased irAE rigk in p = 0.828 161 cohort
polymorphisms  ZAP70 and IFNG  exploration cohort, but not in
(SNPs) genes analyzed validation cohort
using whole blood
DNA sequencing
166 SNPs in 86 SNPs in UNG, IFNWT, IFNL4, p < 005 AUC =0.89 Sold tumor 94  Anti-PD-(L)1 Retrospective (35)
immune or cancer FPD-L1, and CTLA4 associated Sens =0.8 cohort
related genes with grade =3 irAEs Spec =085
analyzed using
sequenom
MassArray IPLEX
assay
Polygenic risk Psoriasis-associated polygenic p < 005 - Bladder 220 Anti-PD-L1  Retrospective (36)
scores for skin risk score associated with skin cancer analysis of
autoimmunity irAEs clinical trial
computed with data
whole-genome
germling
seqLUencing
miR-146a rs2810164 CC genotype OR = 6.78; - Solid tumor 167  Anti-PD-(L)1 Prospective (37)
rs2910164 CC associated with grade 3-4 irAEs  95%CI 1.87- cohort
genotype 24.6;
p = 0004
Hurnan HLA-AD2:01 Mo association between HLA- Mot reported - Melanoma 450 Anti-CTLA- Retrospective (38)
leukocyte subtype A0201 status and irAEs 4 analysis of
antigen (HLA) pooled clinical
trial data
HLA loci with Mo association of HLA and risk  Not reported - Melanoma, 102 Anti-CTLA-  Prospective (39)
commen variants  of any irAE OR =4.53; NSCLC 4, anti-PD-  cohort
associated with HLA-DRBE1*11:01 associated p=0002 | 1,
autoimmune with pruritis and HLA- OR =3.94; combination
disease DQB1*03:01 with colitis p=0017
HLA subtypes in Higher HLA-DR4 frequency p < 0.0001 | - Solid tumaor 23 Anti-CTLA-  Case series (40)
patients with ICl-  compared to general population p = 0.002 4, anti-PD-
induced diabetes  and spontaneous type | 1,
diabetes is associated with I1CI- combination
induced diabetes
HLA haplotypes in - HLA-DR15 associated with p= 00014 - Advanced 11 Anti-PD-1 Case-control (41)
patients with ICI-  pituitary irAEs cancer or anti- study
induced adrenal CTLA4
insufficiency

Hommes JW, Verheijden RJ, Suijkerbuijk KPM, Hamann D. Biomarkers of Checkpoint Inhibitor Induced Immune-Related Adverse Events-A Comprehensive Review. Front Oncol. 2021 Feb 11;10:585311



Potenciales biomarcadores pronostico de los irAEs post

Potential Daterminant Results Significance Accuracy Cancer n Treatment Stdy design References
biomarker type
Callular
Leukocytes  Perpheral blood cell Increase in leukocyte countand  ORay =1.13; - Melanoma 101 AntiPD-1 Ratrospective {45
counts after irAE decraasa in relative nphocyte 5% 0 0.99- cohort
onsat™ count assocated with grade =3 1.29;
irAEs in univariabla, but not p=0074|
ruitivariable anabysis ORay =1.18;
95%0C1 0.94-
1.48;
p =015
Eoshophils  Leukocyte subsetsat  Absolute ecsinophil count aftar 1 ORy = - Solid 167 AntiPD-1, Retrospective {20y
1, 3and 6 months* manth assodated with grade =2 1.002; tumnGr combination  cohort
IrAEs 959Gl
1.000-1.004;
p =0.027
Absohite and relative Raiative eosinaphil count at 1 OR =511, Sans = Melanoma 44 AntiPD-1 Retrospactive {21)
aosinophll counts after  month >3.2% assodated with a95%Cl 123- 67T% cohort
1, 3 and & months® andocrine irAEs 21.3; Spec =
p =0.025 T72%
Redative ecsinophil Relative eosincphil count p = 0.006 vs. - Melanoma 17  Ant-CTLA-4  Mested case (48
count after onset of increasad during treatment in p=019 control
darmal tAEs compared  patlents with demnal kAEs, but
with baseling™ not in those without
Lymphocytes  Leukocyte subsets at Lymphocyte count >2 000 at 1 ORiyy =1.81; - Solid 167 AntiPD-1, Ratrospective {20y
1, 3and 6 months” maonth assodatad with risk of a5%0C1 1.03- turmor combination  cohort
grade =2 irAEs, any irAEs and 3.25;
irAEs requirng treatmant p =0.039 |
p =005
p < 0.01
T-cell mceptor B-chain - Clonal expansion of 255 CDBT-  p < 0.0001 Sans = Prostate 27 AntCTLA-4  Retrospective {47
sequencing inpurified T cell dones associated with grade 100% CANCEr + androgen  analysis of
cells from blood at =2 iAEs Spec = deprivation clinical trial
basdline and before 42% data
IrAE cccumence AIC =
imedian 13 days; IOR 0.87
224"
T-cell mceptor B-chain  Clonal expansion of mone T-cell p =0.028 | - Prostate 21 AntCTLA-4  Retrospective {45
sequencing inpurified T dlones and higher number of o =0.042; cancer + GM-CSF analysis of
cells from blood at newly emanging T-cdll clonas ae p =0.023 clinical trial
baseline and week 2*  associated with irAEs; decline in data
T-call conality in patients with
irAEs at week 2 varsus baseline
Circulating B-call 230% dadine in B cells and p =000 - Melanoma 23 Combination Prospective {49
changes after the: first doubling of CD21lo calls or of anti- cohort
cycle of treatrment plasmablasts assocated with CTLA-4 and
companad to basaing® grade =3 irAEs anti-PD-1
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Medicina de precision en inmunoncologia: big data

Completed
trials (n)
TETH TN Information (PB)
400 40.000 B0
Big data sources
A ClinicalTrials.gov
00- 30000  60- FAERS i :
B SRA Type of Advantages Disadvantages
data source
700- 20,000 Aggregate Obtained incontrolled clinical  Some key patient-level information (such as sex,
clinicaldata  settings™" treatment history and time of onset of irAEs) and
dataon rare events might not be published*®
Realworld  Encompassinformation froma The guality and completeness of real-world data
100+ 10,000 data tremendously large number of canbe suboptimal®™*
patienls“’“
Multi-omics  Could provide insights on Oftenlackcomprehensive clinical annotation
o 0 data the molecular mechanisms

| ! | : | | | | | | | underlying irAEs™*
2010 1011 M1z 13 014 1015 16 17 1018 019 F0X0 T ) co
Year

Jing Y, Yang J, Johnson DB, Moslehi JJ, Han L. Harnessing big data to characterize immune-related adverse events. Nat Rev Clin Oncol. 2022 Apr;19(4):269-280.
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Medicina de precision en inmunoncologia: big data

-
I 5 w
: £8% 833EL£8¢E _
20290265 |38 Il I B Analysis type
28939128 | |43 Bl . T M Individual clinical studies
30035847 4 |47 N . . [ | I Aggregated clinical trials
29296533 - ISS Bl [ ] EHEEEE Multi-source
31638948 | |65 Il HE ]
26501224 - |67 Il ETE B i<l
29934411 |70 Il 1 | | B Anti-PD-1/PD-L1
32977184 1 |89 Il . [ M Anci-CTLA4
28975219 4 |134 Il . H El Multiple ICIs
33747922 4 191 Il [ ] 1 | Cancer type
326060511 [212 Il N [ | NSCLC
26282644 4 298 Il Melanoma
o 30666357 [|346 [ | [ | ] M rRCC
= 30044023 - 389 I e [ | B cc
323343374 [J410 [ | [ | [ ] | uc
31895407 1 [l 1011 Il Bl g Hnsce
26446948 -| |148 i . .. [l Multiple cancer types
28068177 4 576 - . [
31116675 1 [Jl1.747 il [ | [ irAE type
33210002 - [ 1783 N E. | Any irAE
32306958 - N 4971 . N AREN B Organ-specific irAEs
25605840 4 [N 5.7 37 [ ] [ | |
33732650 1 (I :.115 [ I B (] 1] Significance
32495269 - [N 5 132 [ N 1 [ | 1 | B Significant
33912454 - [N o 155 [ | N E 1IiEk Not significant
33009409 - | 1 8.7 06 ] [ NA
5 sm ;oo shwo ;boo “® GUARD
Number of patients B CONSORTIUM

Jing Y, Yang J, Johnson DB, Moslehi JJ, Han L. Harnessing big data to characterize immune-related adverse events. Nat Rev Clin Oncol. 2022 Apr;19(4):269-280.



Medicina de precision en inmunoncologia: biomarcadores
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Medicina de precision en inmunoncologia: biomarcadores
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Potenciales biomarcadores pronostico de los irAEs post

Potential Determinant Results Significance Accuracy GCancer n Treatment Study design Referances
biomarker type
CyfokihesChemokinas
IL-& Pre- and post- Increased IL-6 levels in FAE p=0018 - Melanoma 20 AntiPD-1 Case senas 50
treatment serum patients post-treatmeant
samples tested for IL-6, compared to pre-treatment, not in
TMF-t, IFN-y, IL-8 and  patients without isAEs
IL-17A anabysis’
Various 85 cytokines/ CYTOMX score (G-CSF, GM-CSF, p=00188 AUC= Melanoma 49 AntiPD-1 o Prospective 2q
cytokines/ chemokines profile at factakine, FGF-2, IFMa2, IL1a, Q.70 combination  cohort
chemokines  week 1-6 validated in IL1B, IL1RA, IL2, IL12p70, and
saparate oohort” IL13) associted with irAEs that
required |C discontinuation ar
immunosup pression
CXCLY, 40 cytokines in serum A greater incresseof CXCL9and  p < 0.05 - Solid 42 AntiPD-L1  Prospective 28
CXCL10 tested at baselne and  CMCL10 at week 6 in irAE tumor cohort
after 2-3 and & weeks”™  patients compared to non-irAE
patients
CCLs 75 serum proteins CCLS bves at 4 weeks in iAE p <005 - NSCLC 32 Anti-PD-1 Prospective (51
measured by Millplax patlents increased compared to cohort
MAP assay at baseline  non-irAE patients
and after 4 weaks”
sCO163 Serum lavels of Change from baseline of sCD163 p =0.0018 Sens= Melanoma 46 Anti-PD-1 Ratrospective {53
=CD163 and CXCLS level at day 42 was higher in irAE 73% cohort
maaswred at day 0 and  patients comparad to non-irAE Spec =
day 4% patients T5%
Autoantibodies
Anti-thyrod ~ Anti-Tg and anti- Anti-Tg present in 80% of p < 0.0001 - NSCLC 48 Anti-PD-1 Prospective (53
antbodies microsomal antibodies  patbents with thyrold dysfunction cohort
maasired at baseline comparad to 8% of patients
and every cycl during  without
treatment™'=
Autcantbodies tested  Increased levals of anti-Tg and p=0012| - Adwanced 26 Anti-PD-1, Prospactive {27
at baseline and after 4  anti-TPO at 4 weeks comparmdto p =0.048 cancer anti-CTLA-4, cohort
wionks® baseline associated with thyroid ar
irAEs combination
Anti-GNAL Pre-treatmeant and Stronger increase of anti-GNAL p <0001 MIC=1| Soid 20 Ant-CTLA-4, Nested []
and anti- post-treatment before and antHTMEZE in patients with p < 0.001 AIC=1  tumar anti-PD-1, prospective
ITMZE IrAE analysis with hypop hysitis combination  cohaort
antbodies recombinant cOMNA
libraries
Other
CRP CRP levels measured CRP levels rose from mean 8.4 p < 0.0001 - Melanoma 37 Ant-CTLA4, Casesedes {13
at baseline and just mgL at baseline to 52.7 mg/Lat anti-PC-1,
bafora or at irAE IrAE onset combination
onset*™
CAP levels at basdliine, CRP levals increased from p < 0.00001 - Adwanced 34 Anti-PD Case sedes {54
at irAE onset and affer  median 23 mg/L at basedine to cancer
tocizumab 108 mg/L at onsat of IrAEs and
administration™ decreased to 19 mg/L after irAE
treatrment
coT? Gane expression Increased CD177 gene p = 0.0078 - Melanoma 162 Ant-CTLA-4 Retrospective 55
profiling of 9697 non- expression at 3 weeks in patients analysis of
control probe sets on with Gl irAEs compared to non- clinical trial
whole blood samples at  IrAE patients and compared to data
baseline, week 3 and baseling

11"
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Dilemas actuales ICls
Bases inmunopatogénicas de los distintos irAEs

Bases genéticas de predisposicion en distintos pacientes: desarrollo
Bases genéticas y epigenéticas en distintos pacientes: dianas

Podemos considerar los irAEs versiones de las enfermedades autoinmunes o
nuevas entidades

Aparicion temprana vs. tardia

éSe podrian acelerar los efectos cardiovasculares a largo plazo?
Seguridad a largo plazo en pacientes con autoinmunidad preexistente
¢ Podremos hacer medicina predictiva asociada al manejo de los ICls?

éHay composiciones del microbioma asociado a complicaciones irAEs
particulares?

¢Puede el estudio del microbioma ayudar a predecir las complicaciones, e -~ arD
podemos modificarlo? s CONSORTIUM

¢Podemos interceptar los irAEs?
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