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Immunotherapy
• Uses invulnerable framework to 

battle illnesses

• Utilizes resistant framework to battle 
growth 
• help invulnerable framework to perceive 

and assault malignancy cells 
• focused on medications or organic 

treatments or biotherapy 
• This can be done:

• Stimulating the immune system 
• Giving man-made immune system 

proteins







Pathogen Biology and Epidemiology

• Structure, biology, associated disease epidemiology and 
clinical characteristics

• Challenges 
• Distinguish of a microorganism
• Generate cross-reactive or individual type-specific immunity

• Serotypes geographic or temporal distribution

• Route of entry and replication locations 
• (respiratory: influenza; pneumococcus; gastrointestinal: 

salmonella)

• Demographics (poverty), specific risk groups, and age-
specific infection rates 



What are Vaccines?

• 1891 - Dr. William Coley 

• Help the body fight disease

• Train the body’s immune system to 
fight disease 

• Prevent common illnesses

• Prevent cancer 
• Targets the viruses that can cause 

cancer before the exposure

• Treat cancer
• Help stop the cancer from coming 

back or from spreading





• Exposure immune cells to antigens
• free-floating or present on the surface of whole cells
• artificial active immunity - differentiation and proliferation
• immunological memory

• Exposure to the same antigen 2nd time
• immune response fast and stronger 
• pathogens and cancer cells - destroyed more efficiently

• Adjuvants
• modify the effects of vaccines 

• booster immune responses 
• longer-lasting immunity 
• stronger secondary response

Vaccines, how they work?



Vaccine goals

Prime the 
immune 

response

Immune memory 
facilitate a rapid 

response

Control the 
pathogen on 

natural infection

Prevent 
disease 

manifestation



Vaccines to prevent cancer

• Immune cells - part of the body’s defense 
• Immune receptors – proteins on the surface of 

immune cell
• Antigens - proteins on the surface of viruses 

• Receptors and antigens are unique (lock and key)
• immune cell finds the antigen 
• “fits” in its lock
• binds to it 
• destroys the virus

• Vaccines to prevent cancer train the immune cells to 
recognize the virus



Vaccines to prevent cancer



Cancer Vaccines

Advantages

• Low toxicity

• Less side effects

Limitations

• Low approval rate

• Increase in tumor burden since 
more cancer cells are initially 
introduced into the body

• effects - not immediate

• tumors can evade and suppress 
the immune system





Types of cancer vaccines
• Peptide- and Protein-Based Vaccines

• combination with potent immune adjuvants needed

• Cellular Vaccines
• DCs (antigen cell - APCs) loaded with tumor 

(neo)antigens, modified autologous cancer cells, 
and allogeneic tumor cell lines

• Genetic Vaccines (antigen or fragments in vivo)
• nucleic acid–based vaccine designs
• DNA or RNA- based vaccines

• electroporation, sonoporation, nanoparticles, 
gene guns, microneedle arrays, needle-free 
injection and liposomal encapsulation

• Other Types of Cancer Vaccines
• intravesical immunotherapy (i.e., vaccination)
• intratumoral administration of oncolytic viruses



Vaccines to 
treat cancer



Vaccines to 
treat cancer



Vaccines and clinical trials



• Phase I trial 

• Determine the maximum tolerated dose of the vaccine in patients with 

early-stage triple-negative breast cancer 

• Characterize and optimize the body’s immune response





• Guanylyl cyclase C (GUCY2C) 
• antigen 
• membrane receptor - intestinal 

cells 
• overexpressed in CRC

• 10 patients - early-stage CRC

• Surgical resection - no 
chemotherapy or radiation

• 40% - T-cell responses

• 10% developed antibodies

• AE’s
• chills/rigor (20%) 
• injection site reaction/arm 

swelling (20%).
• 10% (dizziness, diaphoresis, 

aches, and fever)



Vaccines and clinical trials in Puerto Rico
• Study to Evaluate Adverse Events and Change in Disease Activity 

When Intravenous (IV) Infusion of ABBV-927 is Administered in 
Combination With IV Modified FOLFIRINOX (mFFX) With or 
Without IV Budigalimab Compared to mFFX in Adult Participants 
With Untreated Pancreatic Cancer Metastasis

• Antibodies Production After Covid-19 Vaccination Among Patients 
With Medical History of Cancer and Anti-CD-20 Treatment

• Cancer Preventive Vaccine Nous-209 for Lynch Syndrome 
Patients

• VGX-3100 and Electroporation in Treating Patients With HIV-
Positive High-Grade Anal Lesions

• Nine-valent HPV Vaccine to Prevent Persistent Oral HPV Infection 
in Men Living With HIV

• Vaccine Therapy in Treating Patients With Newly Diagnosed 
Advanced Colon Polyps

• IMPAACT P1085: Human Papilloma Virus (HPV) Type-Specific 
Antibody (HPV)

• PSMA and TARP Peptide Vaccine With Poly IC-LC Adjuvant in 
HLA-A2 (+) Patients With Elevated PSA After Initial Definitive 
Treatment

• A Study of VGX-3100 DNA Vaccine With Electroporation in 
Patients With Cervical Intraepithelial Neoplasia Grade 2/3 or 3 
(HPV-003)

• Vaccine Therapy in Preventing Human Papillomavirus Infection in 
Young HIV-Positive Male Patients Who Have Sex With Males

• Phase 3 Study of ProstAtak® Immunotherapy With Standard 
Radiation Therapy for Localized Prostate Cancer (PrTK03)

• Phase I of Human Papillomavirus (HPV) DNA Plasmid (VGX-3100) 
+ Electroporation for CIN 2 or 3

• Study of Imprime PGG® in Combination With Cetuximab in 
Subjects With Recurrent or Progressive KRAS Wild Type 
Colorectal Cancer(PRIMUS)

• Fourth Dose of Human Papillomavirus (HPV) DNA Plasmid (VGX-
3100) + EP in Adult Females Previously Vaccinated With Three 
Doses of VGX-3100

• A Randomized, Double-blind, Phase 3 Efficacy Trial of 
PROSTVAC-V/F +/- GM-CSF in Men With Asymptomatic or 
Minimally Symptomatic Metastatic Castrate-Resistant 
Prostate Cancer (Prospect)

• DNA Vaccine Therapy in Treating Patients With Chronic Hepatitis 
C Virus Infection



Why continue with therapeutic cancer vaccination efforts
• Patient ability to prime tumor with checkpoint 

inhibitors and tumor-antigen-specific T cells or 
spontaneous response

• Effective of combination therapies incorporating 
vaccines and checkpoint inhibitors

• Negative studies lessons 
• need for antigens and vaccine designs for greater 

immunogenicity 
• combination treatment strategies

• Better vaccine design and selection of appropriate 
antigens 

• Ability to induce type 1 anti-tumor immunity

• Spuleucel-T approval provided clinical validation for 
therapeutic vaccination concept 
• although limited efficacy has been observed with the 

therapeutic cancer vaccine
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