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Under 5 Child Deaths 2000-2017

2000

Measles 478,727
Pertussis 138,048
Tetanus 105,333

H. flu 86,104
Diphtheria 10,413
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2017

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

Diphtheria 2,914 (-72%) j




Incidence of Hib in USA

First polysaccharide Hib vaccine li
for use in children aged =18 months

First conjugate Hib vaccine licensed for
use in children aged =18 months

First Hib vaccines licensed for use in
infants aged =2 months
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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

Texas &Gulf oy Arabian _ _
Coast Peninsula . " China and

Philippines
Central
Latin

America

E U
Baylor \,

\ (.(IllC}LL:{Tf Texas Children’s
Medicine Hospital



War, Political Collapse,
Climate Change, Urbanization

Arabian Peninsula Venezuela

The return of measles

“Aleppo Evil” 2 to South America

Syria and Iraq ST The “malaria mines”

The Yanomami
Cholera
) and other
n indigenous
Yemen &
people
. Baylor Q?/

COlngt‘ of Texas Children’s
Medicine Hospital’



War, Political Collapse,
Climate Change, Urbanization

Africa Un-Wars Texas + Gulf Coast

Boko Haram . M
WNV

Chagas disease
Dengue, Zika
Chikungunya

Murine Typhus

Baylor @

College of Texas Children’s
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SHIFT'NG POVERTY G20 members
“Blue Marble Health”

Canada

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

Peter J. Hotez, MO, PhD

Baylor @

, College of Texas Children’s
Medicine Hospital



COVID19 and the G20 Nations

Ik e S
Soon 20 million cases g

United States

Brazill
Russia
India
- POVERTY and the IMPAC]
OF COVID-18:
Italy The Blue-Marble Health Approach
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Houston COVID-19 Death Race/Ethnicity g@uousmu HEALTH

I

Mexico

Oklahoma

Y DEPARTMENT
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Hispanic/Latino
26%

B deaths

1. Female | Age 5070 | Black, Non-Hinankc | Undertying Health Canditions | Death: 03/23/20
2. Female | Age 70-80 | Black, Non-Hipani | Underlying Health Conditions | Death: 03/27/20
3. Famale | Ape 70-80 | White, Non-Hispani | Underlying Heaich Conditicns | Death: D3/29/20
4. Male | Age 70-80 | White, Non-Hispars | Underliying Health Conditions | Death: 03/27/20
. Female | Age 60-70 | Black, Non-Hipanic | Underlying Health Conditioen | Death: 03/24/20
. Mala | Age 7080 | Black, Non-Hsganic | Undirlying Health Canditiors | Dwath: 03/31/20
. Malo | Age 40-50 | Black, Unknown | Underlying Heaith Conditions | Death: 03/27/20
Female | Age 60-70 | White, Hapanic | Underbying Health Conditions. | Death: 04/01/20
Male | Age 60-70 | White, Haspanic | Underying Health Conditions | Death: D4/01/20
10. Male | Age B0-70 | Black, Non-Hepanic | Underkying Health Conditices | Death: 03/30/20
11. Male | Age 30-80 | Back, Non-Hspaenic | Undertying Health Conditions | Death: 04/00/20
12, Female | Age 6070 | Back, Non-H. | Undurtying Heshth Cond ID )/
13. Male | Age BO-90 | White, Non-Hisparic | Underlying Health Conditions | Death: 03/27/20
14, Female | Age 70-B0 | White, Hispanic | Underlying Health Conditions | Death: 04/02/20
15. Female | Age 3099 | Black, Non-Hipanic | Underhying Health Conditices | Death: 04/05/20
16. Male | Age 50-60 | White, Hupani: | Underying Health Comditions | Death: 04/04/20
7. Female | Age 30-99 | White, Hapanic | Underbying Health Conditions | Death: 04/11f20
18. Malo | Age 7080 | Black, Non-Hisparke | Conditions |
9. Female | Age 50-99 | White, Hagank | Urdertying Health Conditions | Death: 4/6/2020
Female | Age 90-99 | White, Non-Hispanic | Underlying Mealth Conditions | Death 4/5/2000
1. Male | Age 70-80 | Black, Non-Hespanic | Underlying Health Canditioes | Died: 4/3%/2020
2. Malo | Age 8090 | White, Non-Hispamic | Unelerlying Health Conditions | Died: 3/28/2020
25, Male | Age 50-60 | Black, Non-Hapank | Underlying Health Conditiors | Died: 4/6/2020

Houston Texas, Summer 2020
COVID19 as a Health Disparity

Current cases through July 06

Projected cases assuming
current social distancing practices*

Curre
(7 day average):
37 %

Poak socal distancing
(7 day average):
G5%

Absolute change
Tast waale:

6%

Apr 26 May 10 Jun 21 Jul 19

ABOUT TMC  THC FOUNDATION THC' THCHEWS CALEMDAR PARKING COMTACT

TOTAL TMC COVID-19 POSITIVE PATIENTS (ICU & MED SURG)
IN HOSPITAL

B Dsity CONND-19 puathens 0 WL B e Surg Current status;
S S —
over 7 days) in COVID
in med surg and ICU ¢

Notes:

While new daily cases
fluctuate for a variety'
(e.g., testing), the nur
COVID-18 positive pat
treated in med surg a
shows an objective vis
COVID-19 impacts ho:
systemns

Lpppaerariiik

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

Tennessee
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Daily Change in Cases
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An October 1 Recovery Plan
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Infection
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SARS CoV and SARS CoV2 Bind to

ACE?2 Receptors

Local or systemic
infection or sepsis

SARS-CoV-2
spike protein : &
binding to ACE2 ( Angiotensin 1 )

/

ACE
inhibitors
. —— -’ -
e —

Fri Bk
Angiotensin-(1-7) ) e —
{-.‘_‘ giote: ( } /_} "1‘*\.‘- .
]

~ 7
e s

—————

- %
1: Angiotensin Il )
\ /

rd

Angiotensin I
type 1 receptor

Acute lung injury
Adverse myocardial
remodeling

Viral entry, replication, Vasoconstriction
and ACE2 down-regulation Vascular permeability
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SARS CoV2-COVID19 Vaccine Approaches

Vaccine Platform Technologies in
Development for COVID-19

. Genetic immunization
% (DNA and RNA vaccines)

" NIAID/Moderna, CureVac/NIAID,
Inovio/Beljing Advaccine

Viral vector
(ex: adenovirus)

™ Johnson & Johnson,
Jenner/NIAID

*

. Live attenuated
%' Codagenix

Recombinant protein
Baylor and collaborators

Nanoparticle _
(viral protein on particle)

Novavax

Selected development programs

Terxas, UhiMen's
Temspitul’

Spike (5) protein

3t
SARS-CoV- 2\

s [ %
Cell meml:lran\
b
ne

Transmembrane
ACE-2

-
-
-

S1 subunit
<«— RBD —>»

S2 subunit
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Texas Children’s CVD

Schistosomiasis

Hookworm

Onchocerciasis

Leishmaniasis

Chagas disease

Coronavirus infections
SARS and SARS 2
MERS

Recombinant protein vaccines
Technology transfer to LMICs

Building vaccine development
capacity in LMICs

0
Baylor %
15 College of Texas Children’s
Medicine Hospital
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COVID-19 in Latin America, India, Africa

Baylor \,
College of i ron
Medicine Crons



Developing Low-Cost COVID19 Vaccines
YEAST: Pichia Pastoris

Yeast Hepatitis B Vaccine: 7" ™
Bangladesh, Brazil, Cuba, ¢/ & .
India, Indonesia cCe_ e

SARS CV RBD . ecGMP Manufactured in 2016

*"Shovel ready" start of phase 1 clinical trial Q3 2020

: o : *Investigational vaccine recommended for outbreak
RBD219-N1 | usein 2021

¢cGMP manufacture targeted for Q3 2020

SARS CQVZ RBD * Start of phase 1 clinical trial 2021

e|nvestigational vaccine recommended for outbreak
| usein 2022, possibly earlier




antibody response

Route: s.c.
15t 2nd 3rd Antibody Dose:
injection injection injection titer 1st: 0.02:2 ug (protein:Alhydrogel®)
0 — 21 42 52 2nd 3rd: (0.01:2 pg (protein:Alhydrogel®)
| Foom | B P = 0.041
| 1
" P=0.016 P=0.001
_ 10000000 | 1 = 6000 - P=0.001 |
S 3 P=0.022
e P=0.03 200 S :
. E— | =
> 1000000 |1 gq . .g 5000 [ P =0.008 I
2 L T T _
5 1000001 | | 1 | £33 4000
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E \ - I (1} 3 2000 -
g- 1000 - P=0.016 &) =
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i 100 o
: i
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& & S & & ¢

Vaccination groups

- m Health Department of Microbiology and Immunology ~ £ New York Blood Center

Temspitul’




Mice immunized with CoV RBD219-N1/Alhydrogel®
showed 100% survival rate and less than 10% weight loss

Challenged with SARS- Route: s.c.
1st 2nd CoV (MA1S5 strain) 3rd Dose:
injection Injection l injection 15t: 0.02:2 pg (protein:Alhydrogel®)
, 0 21 40 — 41 — 42 — 2nd, 3rd: (0.01:2 pg (protein:Alhydrogel®)
Antibody L Monitor mc?rbldl.ty
. and mortality daily
titers
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-] [=]
o o
i
wn o

\ —4—RBD193N1 ;@ —+—-RBD193N1
% 60 \ T o ~B-wtRBD219 § 10 ==-wtRBD219
TU —
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2 40 2015
a \ —<=PBS g —<PBS

-20 <
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Tlomspitul’

s i m Health Department of Microbiology and Immunology &5 New York Blood Center




Enhancement

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)

2} SRR

"ﬁ*‘ “_,é"!t’x RS Voo rs o)
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e
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Figure 7 Photomicrographs of lung tissue from Ba
mice after challenge with SARS-CoV. (A) In grou
a formulation of 0.2 mg/mL RBD in 5 mg
Alhydrogel® with the dose of 20 ug/10 pg/10 pg
RBD for prime/lst 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
1g/10 pg/10 pg RBD for prime/1st boost/2nd boost
In group 3, 10 pg RBD were for all ti
immunizations. (D Alhydrogel® alone in group 4

used as a negative control while (E) al
preformulated SARS-S protein (3 pg) in group 5

used as a positive control

Terxas, UhiMen's
Temspitul’




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




Cloning and expression strategy for CoV-2 RBD219

Terxas, UhiMen's
Temspitul’

RBD219-WT; RBD219-WT-C1

NITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFS
TFKCYGVSPTKLNDLEFTNVYADSFVIRGDEVRQIAPGQTGKIAD
YNYKLPDDFTGEV IAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFE
RDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRV

VVLSFELLHAPATVEGPKKSTNLVKNKEBVNFNFNGLTGT

C361/C336 (€525/C391

C538/C590

Purity:

L]
182

HH

14

RBD219-N1; RBD219-N1-C1

RBD196-WT; RBD196-N1

9B% 97%

F NR

. N

g I-E

C379/C432 (C480/C488

96% 96%

-
L]

i

e

o

R NR

"

(™) -

SARS-CoVW-2-RBDO219-WT-His SARS-CoV-2-RBD219-N1-His
FODO32520;

[PODO41420]

5 g
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Antibody to
SARs CoV2
RBD219N1CI1N S

48,9

expressed in

SARS-Lol-2 Sados =
"
53 dmacheie | SESE 63 Fusios e
e fre W l..m.

Provided by V. Mener, RAD
-
I eutral IzeS Target cell for these assays:
2937 cells transiently transfected
dovi

With human ACEZ construct

Pseudovirus assay: Individual mouse samplesfromgroups 1, 2and 3

{Alum=Alhydrogel)

Neutralizing Pseudovirus Assay

*’*«1_ |

B F ..-h.

IC50 Dautiam of
Individual mice

",

N

FE 4/
Serum dilution

Jeroen Pollet * St i A oA IC50: The half maximal inhibit trati
: The half maximal inhibitory concentration

- i2: 500ug Alum25ug SZRBO215-wt S0 1:125

e va h IC50: 1:1253 + A measure of the effectiveness of a substance in

- groupd: S00ug Alumi250g S2RBOZ18-N1C1 IC50: 1:2220 S P . .
Le roy Ve rste eg 222 inhibiting a specific biological function.

% Virus Inhibition

500 Alhydrogeln | # P%p
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SZREDTINI-CY +
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India COVID-19

New COVID-19 Cases in India

15,968 new COVID-19 cases
in India in the last 24 hrs, as on
24th June, 8 AM

States with Most Active Cases

Maharashtra RN 52,848
Tamil Nadu [N 28,431
Delhi [N 24,988
up M 6,189

Telangan
W. Bengal M 4,930
Haryana M 4.844
Karnataka Jl 3,567
Rajasthal 049
Jek | 2,507
mp 2,401
Assam | 2,060
Bihar | 1,993
Kerala | 1,620
Odisha | 1,465
Punjab | 1,245
Uttarakhand |903
Chhattisgarh |797
Ladakh | 783
Goa | 703
Manipur | 663
Jharkhand | 654

#IndiaFightsCorona . @COVIDNewsByMIB




COVID19 “Operation Warp Speed”
Meets the Antivaccine Movement

About half of Americans say they would : _ _
get a coronavirus vaccine D I O I .10 vacie o

How interested would you be in getting your children a coronavirus/COVID-19 vaccine, if at all? (asked of parents)

fin ' 1al

If a vaccine against the coronavirus becomes available, do you plan
to get vaccinated?

Overall YES NOT SURE
Il ad 31%

Interested in getting coranavirus vaccine for themself Interested in getting coronavirus vaccine for their child

Racelethnicity
NEW POLL

o

P

Ln

S
&

Ay B

49% PLAN TO GET VACCINATED

20% WILL NOT GET VACCINATED

31% NOT SURE

U

\/,

25 Texas Children's
Hospital


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
MESES

https://www.sciencedirect.com/science/article Y
/pii/S1286457920300885?via%3Dihub e



Texas “Health Freedom” Antiscience

Health Freedom

Protests *

Vaccines TEXA§ EDOM
Social Distancing
Contact Tracing

Masks

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

https://www.nbcnews.com/news/us-news/europe-s-coronavirus-
home.html

death-toll-nears-100-000-lockdown-protests-n1187301

Baylor Y,
27 College of 4
Medicine Hospital



TEXAS NON-MEDICAL VACCINE
EXEMPTIONS (2003-20109)

Figure 1. Percent of Students in Kindergarten through 12th Grade
with a Conscientious Exemption on file for at least one vaccine

Reported Con E ons by County,
2 r

19,050

12,633
9,606 10,404
2,314 2,722 @

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
to to to to to to to to to to to to

to to to to
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Baylor
28 College of
Medicine

Texas Children’s
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Texas “Health Freedom” Antiscience

ﬁ , Jonathan Stickland
RepStickland

terHotez @TexasDSHS

ought and paid for by the biggest

to @P

You are b

special interest in politics. Do our state a
favor and mind your own business. Parental
rights mean more to us than your self
enriching “science.” #txlege

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/2019/05/12&entity=Pc03006&mode=image&sk=1ABAC59B

The Autumn of 2020
A Time of Instability in America

Declines in MMR
Vaccine in US 2020

https://news.sky.com/story/coronavirus- E o
armed-michigan-residents-protest-against-stay- ;Ic.li;:.111:.
at-home-order-calling-it-tyranny-11973905


https://www.cdc.gov/mmwr/volumes/69/wr/mm6919e2.htm

COVID-19 Meets the American Antivaccine
Movement

Antivaccine Tenets ¢ &
Vaccines are rushed - Explaining Operation Warp Speed

Vaccines not tested for
safety

Pharma and US Govt
conflicts

“Health Freedom”

Vaccines cause
autism, other chronic
MESES

https://www.sciencedirect.com/science/article Y
/pii/S1286457920300885?via%3Dihub e
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Vaccine Scientist, Pediatrician, Autism

Dad

Baylor
College of
Medicine
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Autism Genes: Early Fetal Brain Development

Fhe NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Patches of Disorganization
in the Neocortex of Children with Autism

Rich Stoner, Ph.D., Maggie L. Chow, Ph.D., Maureen P. Boyle, Ph.D.,
Susan M. Sunkin, Ph.D., Peter R. Mouton, Ph.D., Subhojit Roy, M.D., Ph.D.,
Anthony Wynshaw-Boris, M.D., Ph.D., Sophia A. Colamarino, Ph.D.,

Ed S. Lein, Ph.D., and Eric Courchesne, Ph.D.

ABSTRACT

BACKGROUND
Autism involves early brain overgrowth and dysfunction, which is most strongly
evident in the prefrontal cortex. As assessed on pathological analysis, an excess of

neurons in the prefrontal cortex among children with autism signals a disturbance
. . . . 1 1
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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

Large-Scale Exome Sequencing Study Implicates
Both Developmental and Functional Changes
in the Neurobiology of Autism

https://www.cell.com/cell/pdf/S0092-

8674(19)31398-4.pdf

STANLEY CENTER

FOR PSYCHIATRIC RESEARCH

U
\7}
Texas Children’s
Hospital
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ra =3 Frontal =g b

" Prafrontal
(Cortex

Genetic,

epigenetic, 6-12 months: 12-24 months:

environmental Dysregulation Brain cortex Brain volume
events pre- in prefrontal + changes seen overgrowth &
and post- temporal cortex on MRI clinical autism
conception

The Neurobiology of Autism

w JOHNS HOPKINS

UNIVERSITY PRESS

\7}
Texas Children’s
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SPARK Consortium

SPARK .|/

Simons Powering Autism Research

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.

U
\7}
Texas Children’s
Hospital
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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 Eric Fombonne, M.D.

language as adults. About 4 in 10 Director, Autism Research Center,
had sleep issues, and 3 in 10 had OHSU Brain Institute

eating problems.

Professor, Department of Psychiatry

Y,
https://pubmed.ncbi.nlm.nih.gov/32096123/ Tem}\h/ﬂ’dm,s

Hospital
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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 yeatr,
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

Texas Children’s
Hospital


https://pubmed.ncbi.nlm.nih.gov/31924427/
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Girls vs Boys

Does autism
present differently
in boys and girls?

female male

DIFFERENCES AVTISTIC

r\Bors AND GlRLS
- .‘

.;m_ ﬁ‘
.’/

U
\72
Texas Children’s
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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.




The Face of the Antivaccine Movement in America

“every shitty thing -
we do is tragic' wery
keystroke

*censer inm a bottle’, you take"

: § 4 My Apology
I‘.ﬁu‘! . to Peter Hotez
.
© " /MERCKBACK

# MOUNTAIN
e |
4#ad| A TOXIC LOVE STORY

Photo )
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Global Autism (IHME GBD 2016)

Autistic spectrum disorders
Both sexes, Under 5 years, 2016, Prevalent cases per 100,000

660 700 720

https://www.thelancet.com/journals/langlo/ar Y

42 ildren’s
ticle/P11S2214-109X(18)30309-7/fulltext e



You Are Unvaccinated and Got Sick. These Are Your Odds

Effects per 10,000 people - A Effects per 10,000 people - -
who get measles \ n" 3 who get the M.M.R. vaccine
\ : \

Ehe New York Times

You Are Unvaccinated and Got Sick.

0 R These Are Your Odds.

. 10to 30
‘with potential child deaths 0.2510 0.4 cates of
MM:l il abnarmal biasd clatting* C omparing the (|::|1g{-?r0115 effects of three diseases with the

or neurclogicel 0,035 a1 action minimal side effects of their corresponding vaccines.
complications

By Peter ). Hotez Graphics by Bill Marsh
c nd pediatrician ot the Baylor Ci
More than 3 coses of a w iof ise: Rachel's Autiam
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