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Imunoterapias 

Tizard, Imunologia Veterinária, Saunders-Elsevier, 9ª Edição, 2014. 



• Pacientes com diagnóstico de sarcoma 

que desenvolveram erisipela causada por 

Streptococcus pyogenes 

 

• “Toxina mista de Coley“:  ele injetou 

bactérias nesses tumores e observou que 

esses sarcomas retrocederam, pois isso 

causou uma resposta imune levando a 

remissão completa e durável para 

pacientes com várias doenças malignas, 

incluindo sarcoma, linfoma e câncer 

testicular. 

Imunoterapias Tumorais: Contexto Histórico 



Antígenos Tumorais – Terapias Antígeno-Específicas 

Tipo de Antígeno Exemplos 

Produtos de oncogenes e genes 

supressores de tumor mutados 

Ras mutado (10% dos carcinomas humanos; p53 

mutado (50% dos tumores humanos 

Produtos de oncogenes não mutados, mas 

superexpressos 

HER2/Neu (carcinomas de mama e outros) 

Formas mutadas de genes celulares não 

envolvidos na tumorigênese 

Várias proteínas de melanoma (reconhecidas por 

CTLs) 

Produtos de genes que são silenciosos na 

maioria dos tecidos normais 

Antígenos câncer-testículo expressos em 

melanomas e carcinomas (são normalmente 

expressos em testículos) 

Proteínas não oncogênicas normais 

superexpressas em células tumorais 

Tirosinase, gp100, MART em melanomas 

Produtos de vírus oncogênicos Proteínas E6 e E7 do papilomavírus (carcinoma 

de colo de útero) 

Proteína EBNA-1 do EBV (linfoma associado ao 

EBV, carcinoma nasofaríngeo) 

Antígenos oncofetais Antígeno carcinoembrionário (vários tumores); 

alfa-fetoproteína 

Glicolipídeos e glicoproteínas GM2, GD2 nos melanomas 

Antígenos de diferenciação tecido-

específicos 

Antígeno específico da próstata (carcinomas de 

próstata); CD20 em linfomas de células B 



Anticorpos Monoclonais 

Abbas, Lichtman, Pillai, 9a. Edição, 2019. 



Anticorpos Monoclonais 

Abbas, Lichtman, Pillai, 9a. Edição, 2019. 



Anticorpos Monoclonais 

https://www.nobelprize.org/prizes/medicine/1984/summary/ 



Anticorpos Monoclonais – Nomenclatura 



Anticorpos disponíveis para terapia em 2003: 

Anticorpos Monoclonais – Usos Clínicos 



Anticorpos disponíveis para terapia em 2017: 

Anticorpos Monoclonais – Usos Clínicos 
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Trade name 

International 

Non-

proprietary 

Name (INN) 

Company Target Type 

Year of 

first EU 

EMA 

approval 

Year of 

first FDA 

approval 

Cell line Therapeutic indication(s) 

Amjevita® Adalimumab 
Amgen 

Europe 
TNFα 

Human 

IgG1 
2017 2016 CHO 

Arthritis; juvenile rheumatoid arthritis; 

psoriatic arthritis; rheumatoid colitis; 

ulcerative Crohn’s disease; 

psoriasis; spondylitis; ankylosing 

Zinplava™ Bezlotoxumab 

Merck Sharp 

& Dohme 

Limited 

C. difficile 
Human 

monoclonal 

antitoxin 

antibody 

2017 2016 CHO Enterocolitis; pseudomembranous 
toxin B 

Bavencio® Avelumab 

Merck Sharp 

& Dohme 

Limited 

PD-L1 
Human 

IgG1/κ 

Not 

approved 
2017 CHO 

Metastatic Merkel cell 

carcinoma 

Dupixent® Dupilumab 

Regeneron 

Pharmaceuti

cals Inc 

IL-4Rα 
Human 

IgG4 

Not 

approved 
2017 CHO Asthma; dermatitis 

Imfinzi® Durvalumab 
Astrazeneca 

UK 
PD-L1 

Human 

IgG1/κ 

Not 

approved 
2017 CHO Metastatic urothelial carcinoma 

Ocrevus™ Ocrelizumab 
Genentech 

(Roche) 
CD20 

Humanized 

IgG1κ 

Not 

approved 
2017 CHO Multiple sclerosis 

Siliq Brodalumab 

Valeant 

Pharmaceuti

cals 

international 

IL-17RA 
Human 

IgG2/κ 

Not 

approved 
2017 CHO Psoriasis 

Cinqair™ Reslizumab 

Teva 

Pharmaceuti

cals Limited 

IL-5 
Human 

IgG4/κ 
2016 2016 NSO Asthma 

Lartruvo Olaratumab Eli Lilly PDGFR-α 
Human 

IgG1 
2016 2016 CHO Sarcoma 

Darzalex® Daratumumab 
Janssen-

Cilag 
CD38 

Human 

IgG1/κ 
2016 2015 CHO Multiple myeloma 

Empliciti Elotuzumab 

Bristol-

Myers 

Squibb 

SLAMF7 
Human 

IgG1 
2016 2015 NS0 Multiple myeloma 

Portrazza Necitumumab Eli Lilly EGFR 
Human 

IgG1 
2016 2015 NS0 Carcinoma, non-small-cell lung 

Inflectra Infliximab 
Hospira UK 

Limited 
TNFα 

Chimeric 

human-

murine 

IgG1 

2013 2016 
Sp2/0-

Ag14 

Spondylitis; ankylosing; arthritis; 

rheumatoid colitis; ulcerative arthritis; 

psoriatic Crohn’s Disease; psoriasis 

Anthim® Obiltoxaximab 

Elusys 

Therapeutic

s INC 

PA 

component 

of B. 

anthracis 

toxin 

Chimeric 

(mouse/hu

man) 

IgG1/κ 

Not 

approved 
2016 NS0 Anthrax infection 

Tecentriq® Atezolizumab 
Genentech 

(Roche) 
PD-L1 

 Human 

IgG1 

Not 

approved 
2016 CHO Metastatic non-small cell lung cancer 

Cosentyx™ Secukinumab 
Novartis 

Europharm 

interleukin-

17A 

Human 

IgG1/κ 
2015 2015 CHO 

Arthritis; psoriatic psoriasis; 

spondylitis; ankylosing 

Nucala Mepolizumab 
GlaxoSmith

Kline 
IL-5 

Human 

IgG1/κ 
2015 2015 CHO Asthma 

Opdivo Nivolumab 

Bristol-

Myers 

Squibb 

Pharma 

PD-1 
Human 

IgG4 
2015 2015 CHO 

Carcinoma; non-small-cell lung 

carcinoma; renal cell Hodgkin 

disease melanoma 

Praluent Alirocumab 

sanofi-

aventis 

groupe 

PCSK9 
Human 

IgG1 
2015 2015 CHO Dyslipidemias 

Praxbind® Idarucizumab 

Boehringer 

Ingelheim 

International 

GmbH 

dabigatran 

etexilate 

Human 

FaB 
2015 2015 CHO Hemorrhage 

Repatha® Evolocumab Amgen 
LDL-C / 

PCSK9 

Human 

IgG2 
2015 2015 CHO Dyslipidemias; hypercholesterolemia 

Unituxin Dinutuximab 

United 

Therapeutic

s Europe 

GD2 
Human 

IgG1/κ 
2015 (1) 2015 Sp2/0 Neuroblastoma 

Blincyto® Bevacizumab 
Amgen 

Europe 
CD19 BiTEs 2015 2014 CHO 

Precursor cell lymphoblastic 

leukemia-lymphoma 

Keytruda® Pembrolizumab 

Merck Sharp 

& Dohme 

Limited 

PD-1 
Human 

IgG4 
2015 2014 CHO Melanoma 

Cyramza Ramucirumab Eli Lilly VEGF 
Human 

IgG1 
2014 2014 NS0 Stomach neoplasms 

Entyvio® Vedolizumab 
Takeda 

Pharma 

Integrin-

α4β7 

Humanized

IgG1 
2014 2014 CHO Colitis; ulcerative Crohn’s disease 

Sylvant® Siltuximab 

Janssen-

Cilag 

International 

cCLB8 
Chimeric 

IgG1κ 
2014 2014 CHO Giant lymph node hyperplasia 

Lemtrada® Alemtuzumab Sanofi CD52 
Humanized 

IgG1 
2013 2014 CHO Multiple sclerosis 

Kadcyla® 
Trastuzumab 

emtansine 
Roche HER2 

Humanized 

IgG1 as 

ADC 

2013 2013 CHO Breast cancer 

Perjeta® Pertuzumab Roche HER2 
Humanized 

IgG1 
2013 2012 CHO Breast cancer 

Remsima® Infliximab 
Celltrion 

Healthcare 
TNF-alpha 

Chimeric 

IgG1 Ab 
2013 

Not 

approved 

CSC-

Ps0006 

Spondylitis; ankylosing arthritis; 

rheumatoid colitis; ulcerative Crohn’s 

disease; arthritis; psoriatic psoriasis 

Gazyvaro® Obinutuzumab Roche CD20 
Humanized 

IgG1 

Not 

approved 
2013 CHO CLL 

Adcetris® Brentuximab 
Seattle 

Genetics 

CD30 

(conjugateof 

Mab and 

MMAE) 

Chemeric 

IgG1 as 

ADC 

(antibody 

drug 

conjugate) 

2012 2011 CHO 

Hodgkin lymphoma (HL), systemic 

anaplastic large cell lymphoma 

(ALCL) 

ABthrax® Raxibacumab 

HGS 

(Human 

Genome 

Sciences 

Inc.) 

Bacillus 

anthracis 

protective 

antigen 

Human 

IgG1 

Not 

approved 
2012 NS0 

Prevention and treatment of 

inhalation anthrax 

Benlysta® 
Belimumab HSG, GSK BLyS 

Human 

IgG1 
2011 2011 NS0 Systemic lupus erythematosus (SLE) 

Vervoy® Ipilimumab BMS CTLA-4 
Human 

IgG1 
2011 2011 CHO Melanoma 

Xgeva® Denosumab Amgen RANKL 
Human 

IgG2 
2011 2011 CHO 

Prevention of SREs in patients with 

bone metastases from solid tumours 

Prolia® Denosumab Amgen RANKL 
Human 

IgG2 
2010 2010 CHO Osteoporosis 

Arzerra® Ofatumumab 
Genmab 

and GSK 
CD20 

Human 

IgG1 
2010 2009 NS0 Chronic lymphocytic leukemia 

Scintimun® 

(Diagnostic) 
Besilesomab CIS Bio NCA-95 

Murine 

IgG1 
2010 

Not 

approved 
Hybridoma 

In vivo diagnosis of inflammation / 

infection sites via scintigraphic 

imaging —> non-therapeutic 

RoActemra® Tocilizumab 
Chugai 

(Roche) 
IL-6 receptor 

Humanized 

IgG1 
2009 2010 CHO Rheumatoid arthritis 

Ilaris® Canakinumab Novartis IL-1ß 
Human 

IgG1 
2009 2009 Sp2/0 

Cryopyrin-associated periodic 

syndromes including familial cold 

autoinflammatory syndrome and 

Muckle-Wells syndrome; tumor 

necrosis factor receptor associated 

periodic syndrome (TRAPS); 

hyperimmunoglobulin D Syndrome 

(HIDS)/mevalonate kinase deficiency 

(MKD) and familial mediterranean 

fever (FMF) 

Simponi® Golimumab 

Centocor 

Ortho 

Biotech 

(Johnson & 

Johnson) 

TNFa 
Human 

IgG1 
2009 2009 Sp2/0 

Rheumatoid arthritis; psoriatic 

arthritis; ankylosing spondylitis 

Stelara® Ustekinumab 

Centocor 

Ortho 

Biotech 

(Johnson & 

Johnson) 

IL-12 / IL-23 
Human 

IgG1 
2009 2009 Sp2/0 Plaque psoriasis 

Cimzia® 
Certolizumab 

pegol 
UCB TNFa 

Humanized 

IgG Fab 

fragment 

2009 2008 E. coli Chron’s disease; rheumatoid arthritis 

Removab® Catumaxomab Fresenius 
EpCAM and 

CD3 

Trifunction

al MAb 

IgG2a / 

IgG2b 

2009 
Not 

approved 

Rat-Mouse 

hybrid 

hybridoma 

Malignant ascites in patients with 

EpCAM-positive carcinomas 

Soliris® Eculizumab 

Alexion 

Pharmaceuti

cala 

Complement 

C5 

Humanized 

IgG2/4 
2007 2007 NS0 

Paroxysmal nocturnal 

hemoglobinuria 

Lucentis® Ranibizumab 
Genentech 

(Roche) 
VEGF-A 

Humanized 

IgG1 Fab 

fragment 

2007 2006 E. coli 

Neovascular (wet) age-related 

macular degeneration; macular 

edema following retinalvein occlusion 

Vectibix® Panitumumab Amgen EGFR 
Human 

IgG2 
2007 2006 CHO Metastatic colorectal carcinoma 

Tysabri® Natalizumab 
Biogen Idec 

and Elan 
VLA-4 

Humanized 

IgG4 
2006 2004 

Murine 

myeloma 

Multiple sclerosis (relapsing); 

Crohn’s disease 

Proxinium® Catumaxomab 

Viventia 

(Eleven 

Biotherapeut

ics) 

EpCAM 
Humanized 

MAb 
2005 2005 CHO Head and neck cancer 

Avastin® Bevacizumab 
Genentech 

(Roche) 
VEGF 

Humanized 

IgG1 
2005 2004 CHO 

Metastatic colorectal cancer; non-

small cell lung cancer; metastatic 

breast cancer; hlioblastoma 

multiforme; metastatic renal cell 

carcinoma 

Xolair® Omalizumab 

Genentech 

(Roche) and 

Novartis 

IgE 
Humanized 

IgG1 
2005 2003 CHO Asthma 

Erbitux® Cetuximab 

ImClone (Eli 

Lilly), Merck 

Serono and 

BMS 

EGFR 
Chimeric 

IgG1 
2004 2004 Sp2/0 

Head and neck cancer; colorectal 

cancer 

Raptiva® Efalizumab 

Merck 

Serono, 

Genentech 

(Roche) 

CD11a 
Humanized 

IgG1 
2004 (2) 2003 (2) CHO Psoriasis 

Zevalin® 
Ibritumomab 

tiuxetan 
Biogen Idec CD20 

Murine 

IgG1 
2004 2002 CHO Non-Hodgkin’s lymphoma 

NeutroSpec® 

(Diagnostic) 
Fanolesomab Palatin CD15 

Murine 

MAb 

Not 

approved 
2004 Hybridoma 

Imaging of equivocal appendicitis –> 

non-therapeutic 

Humira® Adalimumab Abbott TNFα 
Human 

IgG1 
2003 2002 CHO 

Rheumatoid arthritis; juvenile 

idiopathic arthritis; psoriatic arthritis; 

ankylosing spondylitis; Crohn’s 

disease, plaque psoriasis 

Bexxar® 

Tositumomab 

and iodine 131 

tositumomab 

Corixa and 

GSK 
CD20 

Murine 

IgG2a 

Not 

approved 
2003 Hybridoma Non-Hodgkin’s lymphoma 

Campath® Alemtuzumab 

Millennium 

Pharmaceuti

cals and 

Genzyme 

CD52 
Humanized 

IgG1 
2001 2001 CHO B-cell chronic lymphocytic leukemia 

Herceptin® Trastuzumab 
Genentech(

Roche) 
HER-2 

Humanized 

IgG1 
2000 1998 CHO 

Breast cancer; metastatic gastric or 

gastroesophageal junction 

adenocarcinoma 

Mylotarg® 
Gemtuzumab 

ozogamicin 
Wyeth CD33 

Humanized 

IgG4 / toxin 

conjugate 

Not 

approved 
2000 (3) NS0 Acute myeloic leucemia (AML) 

Remicade® Infliximab 

Centocor 

Ortho 

Biotech 

(Johnson & 

Johnson) 

TNFα 
Chimeric 

IgG1 
1999 1998 Sp2/0 

Crohn’s disease; ulcerative colitis; 

rheumatoid arthritis; ankylosing 

spondylitis; psoriatic arthrits; plaque 

psoriasis 

Synagis® Palivizumab 
MedImmune

, Abbott 

F-protein of 

RS virus 

Humanized 

IgG1 
1999 1998 NS0 Respiratory syncytial virus (RSV) 

Daclizumab Necitumumab Roche 

CD25 (a 

chain of IL2 

receptor) 

Humanized 

IgG1 
1999 (4) 1997 (4) Sp2/0 Reversal of transplantation rejection 

Simulect® Basiliximab Novartis 

CD25 (a 

chain of IL2 

receptor) 

Chimeric 

IgG1 
1998 1998 NS0 Reversal of transplantation rejection 

Rituxan® 

MabThera® 
Rituximab 

Biogen Idec, 

Genentech 

(Roche) 

CD20 
Chimeric 

IgG1 
1998 1997 CHO 

Non-Hodgkin’s lymphoma; chronic 

lymphocytic leukemia; rheumatoid 

arthritis 

Humaspect® 

(Diagnostic) 
Votumumab 

Organon 

Teknica 

Cytokeratint

umor-

associated 

antigen 

  1998 (5) 
Not 

approved 

Human 

lympho-

blastoid 

cell line 

transforme

d with EBV 

Detection of carcinoma of thecolon 

or rectum –> non-therapeutic 

LeukoScan® 

(Diagnostic) 
Sulesomab 

Immunomed

ics 
NCA90 

Murine Fab 

fragment 
1997 

Not 

approved 
NS0 

Diagnostic imaging forosteomyelitis 

–> non-therapeutic 

CEA-scan® 

(Diagnostic) 
Arcitumomab 

Immunomed

ics 

Human CEA 

(carcinoemb

ryonic 

antigen) 

Murine Fab 

fragment 
1996 (6) 1996 Hybridoma 

Detection of colorectal cancer –> 

non-therapeutic 

MyoScint® 

(Diagnostic) 
Imiciromab Centocor 

Human 

cardiac 

myosin 

Murine Fab 

fragment 

Not 

approved 
1996 (7) 

Murine 

ascites 

Myocardial infarction imaging agent 

–> non-therapeutic 

ProstaScint® 

(Diagnostic) 
Capromab Cytogen 

Tumor 

surface 

antigen 

PSMA 

Murine 

MAb 

Not 

approved 
1996 Hybridoma 

Detection of prostate 

adenocarcinoma –> non-therapeutic 

Verluma® 

(Diagnostic) 
Nofetumomab 

Boehringer 

Ingelheim, 

NeoRx 

Carcinoma-

associated 

antigen 

Murine Fab 

fragment 

Not 

approved 
1996 Hybridoma 

Diagnostic imaging of small-celllung 

cancer –> non-therapeutic 

ReoPro® Abciximab 

Centocor 

Ortho 

Biotech 

(Johnson & 

Johnson), 

Elli Lily 

GPIIb/IIIa 
Chimeric 

IgG1 Fab 
1995 (8) 1994 Sp2/0 

High risk angioplasty (prevention of 

blood clots) 

OncoScint® Satumomab Cytogen TAG-72 
Murine 

MAb 

Not 

approved 
1992 Hybridoma 

Detection of colorectal and ovarian 

cancers –> non-therapeutic 

Orthoclone 

OKT3® 

Muromonab-

CD3 

Centocor 

Ortho 

Biotech 

(Johnson & 

Johnson) 

CD3 
Murine 

IgG2a 
1986 (8) 1986 Hybridoma Transplantation rejection 



https://www.antibodysociety.org/resources/approved-antibodies/ 

Número de Terapias com Anticorpos Aprovadas nas 
Estados Unidos e União Européia (1997-2021) 



Salles et al., Advances in Therapy, 34(10):2232-2273, 2017. 

Anticorpos Monoclonais:  
Exemplos de Mecanismos de Ação 

Ex.: Rituximab 
(anti-CD20) 



Bloqueio de Pontos de Controle 

Abbas, Lichtman, Pillai, 9a. Edição, 2019. 



Margolin et al., The Lancet Oncology, 13(5):459-465, 2012. 

Ex.: Impilimumab (anti-CTLA-4) 

Anticorpos Monoclonais: Efeitos Clínicos 



https://www.hospitalsiriolibanes.org.br/imprensa/noticias/Paginas/Anvisa-

aprova-imunoterapia-da-MSD-para-melanoma.aspx 

http://www.vilhenasilva.com.br/noticia/anvisa-aprova-nova-imunoterapia-para-o-

tratamento-de-c-ncer-de-pulm-o- 

Bloqueio de Pontos de Controle 

https://www.nobelprize.org/prizes/medicine/2018/summary/ 

Nobel Prize in Physiology or 

Medicine 2018 



Imunobiológicos: a nova fronteira 



Terapia Baseada em Imunotoxina 



Terapias com Células Dendríticas 

Abbas, Lichtman, Pillai, 9a. Edição, 2019. 



Ralph M. Steinman 

1943-2011 
http://www.scientificamerican.com/article.cfm?id=steinman-nobel-laureate-

explains-discovery-dendritic-cells 

Terapias com Células Dendríticas 



Terapia de Célula T com Receptor Antigênico Quimérico 
(chimeric antigen receptors  - CARs) 

Abbas, Lichtman, Pillai, 9a. Edição, 2019. 

• Terapia adotiva usando células T do 

próprio paciente transfectadas para 

expressar receptores antigênicos 

quiméricos (CARs, do inglês 

“chimeric antigen receptors”) 

 

• Os CARs - receptores produzidos por 

engenharia genética, com sítios de 

ligação antígeno tumoral  específicos 

codificados por genes variáveis de 

imunoglobulina (Ig) recombinante e 

caudas citoplasmáticas contendo 

domínios de sinalização tanto do TCR 

como dos receptores de 

coestimulação. 

 


