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Texas Children’s CVD
NATIONAL SCHOOL OF TROPICAL MEDICINE, 

BAYLOR COLLEGE OF MEDICINE

• Portfolio of Global Health 

& Neglected Disease 

Vaccines

• Schistosomiasis

• Hookworm

• Chagas Disease

• Leishmaniasis

• Coronavirus Infections

• SARS CoV

• SARS CoV2

• MERS
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Developing Country Vaccine Manufacturers Network 

• Bangladesh

• China

• India

• Indonesia

• Thailand 

• Vietnam

• Argentina

• Brazil 

• Cuba

https://www.sciencedirect.com/science/article/pii/S2590136220300139
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COVID-19 Deaths

USA
1 million deaths

USA: Up to 40% of Deaths after COVID-19 Vaccines 
Widely Available After May 1, 2021

Globally 5-20 million Deaths
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COVID-19 Vaccinations
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• Vaccine
• Receptor binding domain 

• RBD- SARS CoV2

• Aluminum hydroxide

• CpG ODN TLR9-Agonist

• Advantages
• Highly effective NHPs

• High levels neutralizing antibodies in 

Phase 1-3

• Low cost, ease of production, tech transfer

• EUL in India

• Plans for Indonesia, Bangladesh, African 

Continent

• Designed for LMICs

Texas Children’s CVD

Recombinant Protein COVID-19 Vaccine
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Engineering and Cloning Strategy
Selection of SARS CoV-2 RBD 219-N1C1 Construct (residues 331–549)

8

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7955913/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7955913/
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Process Development and Scale-up Strategy
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8102132
/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8102132/
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The RBD219-N1C1/alum + CpG1826 elicits robust neutralizing antibodies effective against 
variants 
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9080055/
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Efficacy and Safety in a NHP Model 

-4       0   d1 d2  1   2   4  d4   5   6   9   10  13  d1 d2 d4 d7  

VACCINATE

Weeks

Blood

Bone Marrow

Rectal Swabs

Challenge 

Nasal Swabs

Terminate

Blood Bone Marrow Mucosal assays

• Plasma cell analysis by ELISPOT • IgG and IgA binding antibody
• BAL collections for immune 

phenotyping

• Innate responses by Flow, transcriptomics
• CD4+ and CD8+ T cell responses
• Serology (binding, neutralization, ADCC)
• Plasmablast analysis by ELISPOT and FACS

POST CHALLENGE
Frequency of collections TBD

• Nasal swabs (PCR)
• Throat swabs (PCR)
• Serum/plasma (SEROLOGY)
• PBMCs 
• BAL  (Immune cell phenotyping)
• H&E (Immunepathology at 

necropsy)

Throat Swabs

BAL

D7,

Collection 

at 

necropsy 

Dr. Sudhir Kasturi
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http://immunology.sciencemag.org/lookup/doi/10.1126/sciimmunol.abj1031

http://immunology.sciencemag.org/lookup/doi/10.1126/sciimmunol.abj1031
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http://immunology.sciencemag.org/lookup/doi/10.1126/sciimmunol.abj1031

http://immunology.sciencemag.org/lookup/doi/10.1126/sciimmunol.abj1031
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Hematoxylin and eosin-stained sections of lung lobes from
representative animals in the study at (20x) magnifications. Scale
bars = 50µM.

Total and average pathology scores quantified
as explained in methods.
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http://immunology.sciencemag.org/lookup/doi/10.1126/sciimmunol.abj1031

RBD formulated with 3M-052+alum promotes 
significant reduced lung pathology after 
respiratory challenge with SARS CoV-2  

Safety in a NHP Model 

http://immunology.sciencemag.org/lookup/doi/10.1126/sciimmunol.abj1031
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Technology Transer:
India (Corbevax), Indonesia, Bangladesh, S Africa
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CORBEVAXTM

• Recombinant protein sub-unit vaccine, 

developed from the (RBD) of the spike 

protein combined with Dynavax’s CpG

1018 adjuvant with alum

• Developed by Biological E. Ltd in 

collaboration with Texas Children’s 

Hospital Center for Vaccine 

Development (Texas Children’s CVD) 

and Baylor College of Medicine in 

Houston, Texas.

• EUL India Dec 2021
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Phase 1-2

25 ug Antigen + 750 ug CpG

16
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Vaccine Arm 

& Number of 

subjects 

Day-0 Testing Day-42 testing 

Ratio of 

Corbevax to 

Covishield 

% SCR 

 
GMC ; 

EU/mL 
95% CI 

GMC, 

EU/mL       
95% CI   

Corbevax 

N=304 
1439  1268 -1633 24478  21075 -28431 

1.51 

91% 

Covishield 

N=307 
1503  1316 – 1716 16203  14428 – 18196 88% 

 

Anti-RBD IgG concentration nAb titers against Wuhan and Delta strains 

Immunogenic superiority and safety of Biological E’s CORBEVAX™ vaccine compared to 
COVISHIELD™ (ChAdOx1 nCoV-19) vaccine studied in a phase III, single blind, 
multicenter, randomized clinical trial

https://www.medrxiv.org/content/10.1101/2022.03.20.22271891v1?rss=1
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Cellular responses in terms of ELISPOT data observed in a randomly selected 
sub-set of subjects in Corbevax and Covishield cohorts

Phase 3
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Corbevax (Bio E) Immunogenicity

Biological E - Confidential 19
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Times of India

March 15, 2022

https://timesofindia.indiatimes.com/city/mumbai/in-photos-covid-vaccination-for-
12-14-years-of-age-group-begins-in-mumbai-and-thane/photostory/90263346.cms
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https://www.medrxiv.org/content/10.1101/2022.04.20.22274076v1

The safety profile of CORBEVAX™ vaccine was comparable to the placebo control group with mild AEs. No 
medically attended AEs (MAAEs) or AEs of special interest (AESI) reported

Subjects showed significant improvement in anti-RBD-IgG concentrations, anti-RBD-IgG1 titers, neutralizing 
antibody (nAb)-titers against Ancestral Wuhan and Delta strains. Significantly high interferon gamma immune 
response (cellular) elicited with minimal effect on IL-4 cytokine secretion.

https://www.medrxiv.org/content/10.1101/2022.04.20.22274076v1
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Botswana Innovation Hub

Pula-Corbevax
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New 21st Century Drivers

• Poverty

• War

• Political Instability

• Urbanization

• Deforestation

• Climate Change

• Anti-Science
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Antivaccine-Antiscience

Ecosystems and Empires

V.1.0 
Vaccines and 

Autism

V.2.0 
Politicization 

Health 
Freedom

V.3.0

Globalization

“The Empire”
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V.1.0: Vaccines and Autism

“Moving Goalposts”

Autism
MMR

Thimerosal

Autism

Spacing

Alum

HPV
Infertility

Autoimmunity

Chronic

Illness
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Vaccine Scientist,  Pediatrician, Parent of Adult 

Daughter with Autism, and the “OG Villain”
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V.2.0: Origins of the Health Freedom 

Movement in Orange CA

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLOi4eWz9MYCFQRbkgodaesNcQ&url=http://benjaminstudebaker.com/2015/01/29/its-time-for-the-state-to-put-an-end-to-the-anti-vaccination-movement/&ei=64SyVfOANoS2yQTp1reIBw&bvm=bv.98717601,bs.1,d.cGU&psig=AFQjCNExtIqPu6Gs1JbfyXVN8_jukVKoWQ&ust=1437849095259852
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Expansion of “Health Freedom” to Texas
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Texas COVID-19 Vaccinations

Or “Not Vaccinations”

https://tabexternal.dshs.texas.gov/t/THD/views/COVID-
19VaccineinTexasDashboard/Summary
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Red COVID Deaths
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V.3.0: Globalization of American Anti-Science

Western Europe, Canada

Hotez PJ (2021) PLOS Biology 

• Globalization of US Health 

Freedom

• 2020-2 Antimask

Antivaccine rallies in 

Western Europe and 

Canada

• QAnon and Political 

Extremism Far Right
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