Zika Virus Introduction and Overview

e S
H 5
% oF 1 4




Transactions of the Royal Society of

Ry | Tropical Medicine & Hygiene

Zika Virus.

l. Isolations and
Serological
Specificity

GW Dick, SF Kitchen, AJ Haddow

September, 1952 OXFORD
VOI. 46 NO. 5 VUNIVERSITY PRESS

M Virus first isolated from a monkey in the Zika forest
of Uganda in 1947
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Uganda’s Zika Forest

Rhesus monkey Aedes africanus
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ZIKAVIRUS qul

Zika Virus Background

Tick-borne

— Belongs to Genus Flavivirus[  encephalitis

virus

— family Flaviviridae West Nile Virus

— EnvelOped icosahedral Murray Valley Encephalitis Virus

Japanese Encephalitis Virus

— Single stranded RNA virus i

St. Louis Encephalitis Virus

— Two lineages:

e African and Asian

DENV 1
DENV 3
| DENV 2
DENV 4

Yellow Fever Virus
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Zika Virus Spread, 1947-2016
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Clinical Presentation of rash syndrome in

Northeast Brazil, May 2015

Rash swollen joints, and conjunctival hyperemia

Microcephaly Attributed to Zika

Normal infant brain Microcephaly,
and head size Colombia 2015
Images: LatinAmericanSeience.org
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Guillain-Barré Syndrome Outbreak
Associated with Zika Virus Infection in
French Polynesia: A Case-Control Study

VM Cao-Lormeau, F Ghawché et al.

B 98% of 42 pts with GBS had anti-Zika virus IgM or IgG, and all
(100%) had neutralizing antibodies against Zika virus compared
with 56% of 98 pts in control group w/nAbs (p<0.0001)

B 88% of 42 patients with GBS reported symptoms of Zika virus
infection ~6 days before onset of neurological symptoms

B Based on attack rate for Zika virus of 66% in French Polynesia,

risk of GBS in the general population during the outbreak was
24 /100,000 infections



Potential for Imported Cases of Zika
in the Umted States
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"l ~216 million
passenger journeys
to U.S. annually
from areas with
local Zika virus
transmission
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Sourdes: B Nelson et al. PLoS Currents Outbreaks, 5/31/2016; NY Times.
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Chikungunya Cases in the United
States, 2014-2015

B Travel-associated cases: 3,478 (4,440) (384)
B Locally-transmitted cases: 12 pR@® ' -
Source: CDC. Cases reported to ArboNET as of 1/12/2016.

Dengue Cases in the United States,
2010-2015

oA National Institute of

. 50 states ' | 1702 175 Allergy and
DC HHS [ Travel-associated cases: 3,572 ' (27,070)(163) gy
B Locally-transmitted cases: 292 PR@® | W Infectious Diseases
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Modalities of Transmission of Zika
Virus

B Mosquito bites

B Sexual transmission

B Blood transfusion
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Zika At-A-Glance

Pregnant Women with Any Lab Zika Virus Disease Cases Reported
Evidence of Zika Virus Infection*® to ArboNET*

US States and DC: 1,246 . US States and DC: 4,809
US Territories: 2,701 . US Territories: 34,973

*Source: Pregnancy Registries as of  *Source: ArboNET as of December 28,
December 13, 2016 2016




Zika Cases in Texas
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Zika Vaccine Development Timeline
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A healthy volunteer receives the NIAID Zika virus investigational DNA
vaccine as part of an early-stage trial to test the vaccine’s safety and
immunogenicity. This encounter pictured above was the first
administration of this vaccine in a human.
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DNA Vaccine Approach

Body’s cells

Inject DNA produce virus-like
Gene encoding containing particles, the basis
surface protein Zika gene of the vaccine

from Zika virus

Plasmid
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DNA Vaccine Development
Timeline

2016 2017 2018
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Vaccination for Congenital Infections:
Lessons from Rubella

B 1964-65 U.S. rubella epidemic

— 11,000 miscarriages, 2,100 newborn deaths, 20,000 babies born with
congenital rubella syndrome (CRS)

B CRS causes deafness, cataracts, heart defects, often
microcephaly

B With MMR vaccine, CRS eliminated in U.S. in 2004

Someday. . .
You might have a Baby!

Don’'t risk Birth Defects from RUBELLA!

(German Measles)
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Prevent mosquitos breeding in
and near your home and neighborhood

Laundry tamnis

Uncovered tanks
DrrumsBarme=ls

Discarded buckets and other containems
Pt dishes

Construction blocks

Botiles

Mhacarded tin cans

10, Tree holes & bambaoos

1. Bottle pieces on top of walls
12 Oid shoes

13, Fower pots & sascers

14, Dvscarded tovs

15 Rool guttering

16, Bromeliad plants

17, Garden containers R toals
18. Brick Holes
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