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Under 5 Child Deaths 2000-2017
GBD 2017

2000

• Measles 478,727
• Pertussis 138,048
• Tetanus 105,333
• H. flu 86,104
• Diphtheria 10,413

2017

• Measles 83,438 (-83%)
• Pertussis 86,091 (-38%)
• Tetanus 18,623 (-82%)
• H.flu 36,185 (-58%)
• Diphtheria   2,914 (-72%)

Sebastiao Salgado
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Incidence of Hib in USA
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New Global “Hot Zones” of Vaccine-Preventable & 
Neglected Tropical Diseases NTDs

Where political instability combines with climate change, 
urbanization, deforestation, or antiscience

Arabian 
Peninsula

Africa’s  
Un-Wars

Central 
Latin 

America

Texas &Gulf 
Coast China and 

Philippines
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War, Political Collapse, 
Climate Change, Urbanization

• Arabian Peninsula • Venezuela

“Aleppo Evil”

Syria and Iraq

Cholera 
in 
Yemen

The return of measles 
to South America

The “malaria mines”

The Yanomami
and other 
indigenous 
people
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War, Political Collapse, 
Climate Change, Urbanization

• Africa Un-Wars • Texas + Gulf Coast

Boko Haram

DR Congo
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SHIFTING POVERTY:  
“Blue Marble Health”

• Neglected diseases of 
the poor living amidst 
wealth

• The “poorest of the 
rich”

• A new framework for 
global science policy 
and the poverty-related 
diseases
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COVID19 and the G20 Nations
• Soon 20 million cases

• United States
• Brazil
• Russia
• India
• UK 
• Spain
• Italy
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Houston Texas, Summer 2020
COVID19 as a Health Disparity

https://www.houstonchronicle.com/coronavirus/article/covid-
interactive-map-houston-texas-us-case-virus-15142609.php

https://www.houstonchronicle.com/coronavirus/article/covid-interactive-map-houston-texas-us-case-virus-15142609.php
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Tennessee
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An October 1 Recovery Plan
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SARS CoV and SARS CoV2 Bind to 
ACE2 Receptors
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SARS CoV2-COVID19 Vaccine Approaches
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Global 
Coronavirus 
Vaccine Initiative
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Texas Children’s CVD

• Low Cost 
• Global Health Vaccines

• Recombinant protein vaccines
• Technology transfer to LMICs
• Building vaccine development 

capacity in LMICs

• Our Portfolio
• Schistosomiasis
• Hookworm
• Onchocerciasis
• Leishmaniasis
• Chagas disease
• Coronavirus infections

• SARS and SARS 2
• MERS
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COVID-19 in Latin America, India, Africa



17

Developing Low-Cost COVID19 Vaccines
YEAST: Pichia Pastoris

Yeast Hepatitis B Vaccine:  
Bangladesh, Brazil, Cuba, 
India, Indonesia
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CoV RBD219-N1 triggers a strong IgG and neutralizing 
antibody response

Chen et al., (2014) Hum Vaccin Immunother 10: 648-658

0 21 42

1st

injection
Antibody

titer

52

2nd

injection
3rd

injection

Route: s.c.
Dose:
1st: 0.02:2 µg (protein:Alhydrogel®)
2nd, 3rd: (0.01:2 µg (protein:Alhydrogel®)
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0 21 42

1st

injection

Challenged with SARS-
CoV (MA15 strain)

Antibody 
titers

41

2nd

injection
3rd

injection
40

Monitor morbidity 
and mortality daily 

Route: s.c.
Dose:
1st: 0.02:2 µg (protein:Alhydrogel®)
2nd, 3rd: (0.01:2 µg (protein:Alhydrogel®)

Mice immunized with CoV RBD219-N1/Alhydrogel®
showed 100% survival rate and less than 10% weight loss
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A. Group 1 RBD (20,10,10);  
(RBD: Alhydrogel = 1:25)  

 

B. Group 2 RBD (20,10,10); 
(RBD: Alhydrogel = 1:8)  

 

C. Group 3 RBD (10,10,10);  
(RBD: Alhydrogel = 1:8)  

 
D. Group 4 Alhydrogel alone 

 

E. Group 5 Spike 

 

 
Figure 7 Photomicrographs of lung tissue from Ba  
mice after challenge with SARS-CoV. (A) In group  
a formulation of 0.2 mg/mL RBD in 5 mg/  
Alhydrogel® with the dose of 20 µg/10 µg/10 µg  
RBD for prime/1st boost/2nd boost was used  
immunization, respectively. (B) In group 2,  
formulation 0.2 mg/mL RBD in 1.6mg/  
Alhydrogel® was tested with a dosing regimen of  
µg/10 µg/10 µg RBD for prime/1st boost/2nd boost  
In group 3, 10 µg RBD were for all th  
immunizations. (D Alhydrogel® alone in group 4  
used as a negative control while (E) alu
preformulated SARS-S protein (3 µg) in group 5  
used as a positive control 

 

CoV RBD219-N1/Alhydrogel® does not induce Eosinophilic Immune 
Enhancement 
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Developing Low-Cost COVID19 Vaccines
• Receptor Binding Domain of Spike Protein
• Induce high titer neutralizing antibodies
• Removal of “immune enhancing” Spike (S) protein epitopes
• Yeast expression system used for recombinant hepatitis B 

vaccine produced in Brazil, India
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Cloning and expression strategy for CoV-2 RBD219 
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C480/C488

C379/C432

C525/C391 

C361/C336

NITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFS

TFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIAD

YNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFE

RDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRV

VVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGT

C361/C336     C525/C391      C379/C432    C480/C488 
C538/C590

RBD219-WT; RBD219-WT-C1
RBD219-N1; RBD219-N1-C1 
RBD196-WT; RBD196-N1
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• Antibody to 
SARs CoV2 
RBD219N1C1N 
expressed in 
yeast 
neutralizes 
pseudovirus

Jeroen Pollet
Leroy Versteeg
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India COVID-19



25

COVID19 “Operation Warp Speed”
Meets the Antivaccine Movement

https://www.reuters.com/article/us-health-coronavirus-vaccine-poll-exclu/exclusive-a-quarter-
of-americans-are-hesitant-about-a-coronavirus-vaccine-reuters-ipsos-poll-idUSKBN22X19G

https://apnews.com/dacdc8bc428dd4df6511b
fa259cfec44

https://www.reuters.com/article/us-health-coronavirus-vaccine-poll-exclu/exclusive-a-quarter-of-americans-are-hesitant-about-a-coronavirus-vaccine-reuters-ipsos-poll-idUSKBN22X19G
https://apnews.com/dacdc8bc428dd4df6511bfa259cfec44
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COVID-19 Meets the American Antivaccine
Movement

• Antivaccine Tenets
• Vaccines are rushed
• Vaccines not tested for 

safety
• Pharma and US Govt

conflicts
• “Health Freedom”
• Vaccines cause 

autism, other chronic 
illnesses

https://www.sciencedirect.com/science/article
/pii/S1286457920300885?via%3Dihub
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Texas “Health Freedom” Antiscience
• Health Freedom 

Protests
• Vaccines
• Social Distancing
• Contact Tracing
• Masks https://www.freedomfortexas.com/

https://www.nytimes.com/2020/04/18/us/texas-protests-stay-at-
home.html

https://www.nbcnews.com/news/us-news/europe-s-coronavirus-
death-toll-nears-100-000-lockdown-protests-n1187301
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TEXAS NON-MEDICAL VACCINE 
EXEMPTIONS (2003-2019)
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Texas “Health Freedom” Antiscience

https://www.independent.co.uk/news/world/
americas/alex-jones-coronavirus-lockdown-
protest-texas-anthony-fauci-fire-
a9472611.html

http://digital.olivesoftware.com/olive/ODN/HoustonChronicle/shared/
ShowArticle.aspx?doc=HHC%2F2019%2F05%2F12&entity=Pc03006&m
ode=image&sk=1ABAC59B

http://digital.olivesoftware.com/olive/ODN/HoustonChronicle/shared/ShowArticle.aspx?doc=HHC/2019/05/12&entity=Pc03006&mode=image&sk=1ABAC59B
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The Autumn of 2020
A Time of Instability in America

Declines in MMR 
Vaccine in US 2020
https://www.cdc.gov/mmwr/volume
s/69/wr/mm6919e2.htm

https://news.sky.com/story/coronavirus-
armed-michigan-residents-protest-against-stay-
at-home-order-calling-it-tyranny-11973905

https://www.cdc.gov/mmwr/volumes/69/wr/mm6919e2.htm
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COVID-19 Meets the American Antivaccine
Movement

• Antivaccine Tenets
• Vaccines are rushed
• Vaccines not tested for 

safety
• Pharma and US Govt

conflicts
• “Health Freedom”
• Vaccines cause 

autism, other chronic 
illnesses

https://www.sciencedirect.com/science/article
/pii/S1286457920300885?via%3Dihub
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Vaccine Scientist,  Pediatrician, Autism Dad
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Autism Genes: Early Fetal Brain Development
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Early Fetal Brain Development: 
Large Scale Exome Sequencing and Autism

• 102 genes implicated in risk for 
autism spectrum disorder

• All but one expressed in the cortex
• Expressed early in brain 

development
• Regulation of gene expression or 

neuronal communication
• Most are expressed and enriched 

early in excitatory and inhibitory 
neuronal lineages

• Most affect synapses or regulate 
other genes

• Neuronal cytoskeleton (Biorxiv)
• Some ASD genes alter early 

development broadly, others appear 
more specific to ASD

https://www.cell.com/cell/pdf/S0092-
8674(19)31398-4.pdf
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The Neurobiology of Autism
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SPARK Consortium

• SPARK will enable advances in 
two major ways. 

• Having genetic samples from 
50,000 families for scientists to 
analyze will enable far deeper 
insight into the genetic changes 
that contribute to autism. 

• SPARK families will be available 
to receive invitations from 
researchers to participate in 
other studies, enabling research 
of all types to get off the ground 
more quickly.
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SPARK Consortium
Autism in Dependent Adults

• SPARK Study Finds that More than 
Two-thirds of Dependent Autistic 
Adults Have Psychiatric Disorders

• 3,000 autistic adults found that more 
than two-thirds have psychiatric 
issues. The most common were 
anxiety and ADHD, which were both 
reported in about 4 in 10 
participants. 

• Almost half of participants in the 
study had intellectual disability. 
Almost a third had very limited 
language as adults. About 4 in 10 
had sleep issues, and 3 in 10 had 
eating problems.

https://pubmed.ncbi.nlm.nih.gov/32096123/

Eric Fombonne, M.D.
Director, Autism Research Center, 
OHSU Brain Institute
Professor, Department of Psychiatry
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SPARK Consortium
• One in six caregivers who 

participate in a national research 
cohort believe that child 
immunizations could be a cause 
of autism in their child.

• Parent social background and 
child developmental features 
(regression in second year, 
poorer language skills, and worse 
adaptive outcomes) index 
caregivers who are more likely to 
harbor these beliefs and could 
benefit from targeted educational 
activities.

• Beliefs in Vaccine as 
Causes of Autism 
Among SPARK 
Cohort Caregivers

• Eric Fombonne, 
Robin P Goin-Kochel, 
Brian J O'Roak, 
SPARK Consortium

• https://pubmed.ncbi.nl
m.nih.gov/31924427/

https://pubmed.ncbi.nlm.nih.gov/31924427/
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Girls vs Boys
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Autism Science Foundation
Autism Sisters Project

• Almost 4x as many boys are 
diagnosed with autism 
compared to girls

• Leading theory behind the 
male sex bias is that females 
in a family are protected 
against a diagnosis in some 
way.

• Female protective effect—and 
one of the best ways to study 
this is to look at undiagnosed 
sisters.
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The Face of the Antivaccine Movement in America 
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Global Autism (IHME GBD 2016)

https://www.thelancet.com/journals/langlo/ar
ticle/PIIS2214-109X(18)30309-7/fulltext
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You Are Unvaccinated and Got Sick. These Are Your Odds
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“Vaccinationalism” vs Vaccine Diplomacy
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The Epic Struggle

Vaccines
21st Century Forces

Poverty, Climate Change, 
War, Political Collapse, 

Urbanization, Antiscience
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