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M Virus first isolated from a monkey in the Zika forest
of Uganda in 1947
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Zika Virus: A Report
on Three Cases of
Human Infection
During an Epidemic
of Jaundice in
Nigeria
FN MacNamara

March, 1954 OXFORD
Vol. 48 No. 2 e

B First human cases reported in Nigeria in 1952
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Zika Virus Outbreaks Beyond Africa,
2007-2014
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Zika Virus
Outbreak on Yap
Island, Federated

States of

Micronesia

MR Duffy, TH Chen, EB Hayes, et al.

Zika Virus, French
Polynesia, South
Pacific, 2013

VM Cao-Lormeau, C Roche,
D Musso, et al.
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Zika Virus Spread, 1947-2016
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Symptoms of Zika Virus Infection

B 4in 5 individuals asymptomatic

Incubation
3-12 days

Mild symptoms
2-7 days

— Headache/Malaise

B Non-purulent conjunctivitis/
Conjunctival hyperemia

" Elevated body temperature
Y (Above 99°F)
|| .d’ Arthralgia/Myalgia

b Peripheral edema/gastrointestinal
disturbance have also been observed

: BMJ.com, 2201
AS FauckNIAID Source: BMJ.com, 22016

Zika Virus: Modes of Transmission

B Mosquito bites

B Intrauterine and perinatal transmission
B Sexual transmission

B Blood transfusion

B Other
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World’s Deadliest Animals

Number of people killed by
animals per year
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Vectors of Zika Virus Infection

Aedes albopictus
“Asian tiger mosquito”

Aedes aegypti

“Yellow fever mosquito”

AS Faucl/NIAID

quuito
Control

B Larvicides, insecticides

B Remove standing water

B Screens & air conditioning
B Proper clothing

B Mosquito repellant (30%
DEET for all 22 mos old)
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Baby Born With Microcephaly
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1 Early Release February 26, 2016 |

A

Transmission of Zika Virus Through
Sexual Contact with Travelers to
Areas of Ongoing Transmission —
Continental United States, 2016

B 13 confirmed sexually transmitted cases in the
U.S. (CDC, 6/29/16)

H 10 countries have reported probable sexually
transmitted cases (WHO, 6/30/16)

\tval ol Prevension

Centers fov Disease Contral and Preventio

Vol. 65 No, 27 Early Release / July 15, 2016

Suspected Female-to-Male
Sexual Transmission of Zika
Virus — New York City, 2016
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* Eurosurveillance

l Volume 19, Issue 14 10 April 2014 i

Potential for Zika Virus Transmission
through Blood Transfusion
Demonstrated During an Outbreak in
French Polynesia, November 2013 to
February 2014
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D Musso, J Broult et al.

B 3% of blood donors, asymptomatic at the time
of blood donation, were found positive for
Zika virus by PCR
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&he New Pork Times

Lab Worker in Pittsburgh Is
Accidentally Infected With Zika
Virus

THEWALL STREET LRV

Son of Utah Man With
Zika-Related Death Contracted

the Virus
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Countries and Territories with Active
Zika Virus Transmission - July 2016

51 countries/territories
(42 in the
Americas/Caribbean)

\‘C‘O ol

Source: WHO, COC; Reports as of July 26, 2016
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~300 Million People in the Americas
Live in Areas Environmentally Suitable
for Zika Virus Transmission
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B >5.4 million births/year _
occur in these areas p

Source: JP Mossing eof al. eLife, 41972016,

Marked Increase in Microcephaly
Cases in Brazil

Microcephaly cases in Brazil 2010-14;
suspected/confirmed cases 2015-2016

Associated Press p—
November 30, 2015 5500
5000 - 4811
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Brazil Links g 4000
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016
Reporting year

“doss not include 3,692 cases
Investigated and discarded

Source: Brazillan MOH; data as of July 23, 2016
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Microcephaly Attributed to Zika

444

Microcephaly,
Colombia 2015

mages: LatinAmericanGeience org

Normal infant brain
and head size
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T, The
2’ New England
Journal of Medicine

Published cnline May 25, 2016

Zika and the Risk of Micro'ce'phaly'

MA Johansson, SL Hills, et al.

B Microcephaly risk associated
with Zika infection is 1-13% in
first trimester

h
Bahia
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Neonatal Manifestations of
Congenital Zika Virus Infection

B Microcephaly

M Intracerebral calcifications (mostly
periventricular)

Hearing loss

Vision abnormalities
Lissencephaly
Pachygyria

Ventricular enlargement
Arthrogryposis
Muscular atrophy

‘Source: AW Steole: Ciin, Pediatr, ¥2172016,

AS FauclNIAID

Infant with Microcephaly and
Arthrogryposis in Legs and Arms, Brazil

I @; 3; = l't_’.

Source: D Miranda-Filho, of al. AJPH 106:598. 2016,
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,f. Guillain-Barré Syndrome Outbreak
: Associated with Zika Virus Infection in
| French Polynesia: A Case-Control Study

| VM Cao-Lormeau, F Ghawché et al.

W 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)

M 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
AS FauclMIAID
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Ehe New York Times

March 19, 2016

Puerto Rico Braces for its
Own Zika Epidemic

A quarter of the island’s 3.5
million people will
probably get the Zika virus
within a year, and
eventually 80 percent or
more may be infected.
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Geographic Distribution of
Laboratory-Positive Chikungunya Cases
— Puerto Rico, May 5-August 12, 2014
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Source: MMWRE3: 1121, 2014,
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Potential for Imported Cases of Zika
in the United States

&

H ~216 million
passenger journeys
to U.S. annually
from areas with
local Zika virus
transmission

_ P — 34 M by air
i - 173 M by land
L -9 M by sea

Sources: B Nelson et al. PLoS Currents Outbroaks, S31/2018; NY Times.
AS FauclNIAID

Estimated Range of Aedes aegypti and
Aedes albopictus Mosquitoes in the
United States, 2016

Aedes aegypti Aedes albopictus

Ly
]
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Reported Cases of Zika Virus Disease
in the United States, 2015-2016

M U.S. States / District of Columbia

- 1,658 cases|(1,657 travel-associated,
1 laboratory acquired)

- 15 sexually transmitted

- 5 Guillain-Barré syndrome

B U.S. Territories
— 4,750 cases|(4,729 locally acquired,

1 travel-associated)

- 17 Guillain-Barré syndrome

AS FauckNIAID Source: COC, data as of July 27, 2016

Zika-Affected Pregnancies and
Outcomes in the United States,
2015-2016

B U.S. States/ District of Columbia
|- 433 pregnancies |
- 13 liveborn with birth defects
- 6 pregnancy losses with birth defects

B U.S. Territories
|- 422 pregnancies |
- 0 liveborn infants with birth defects
- 1 pregnancy loss with birth defect

AS FauchNIAID Source: COC, data as of July 21, 2016

Che Wiami Hecald
July 19, 2016
Miami May Have Florida’s First
Locally Acquired Case of Zika
Virus

(@)

July 28, 2016
Florida Officials Now
Investigating 4 Possible
Non-Travel-Related Zika Cases
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Zika in Infants and Pregnancy (ZIP)
Study

]

B Sponsored by NIH and Oswaldo Tt
Cruz Foundation (Fiocruz) of s
Bra‘z“ T - "y Puerto Rico

B Prospective cohort study of 10, 000
pregnant women

B Following women for incidence of
Zika infection

N Following infants through at least

one year of age j
B Key endpoints: pregnancy ;f F
outcomes, congenital anomalies, i
other developmental abnormalities @
AS FauclNIAID *additional areas 1o be added

Zika Vaccine Development Timeline
2016 o4 9120012703 Q4 0\20912803
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DNA vaccine candidate §-FSITFIRET
(NIAID VRC) Discovery

Zika purified inactivated

vaccine candidate gl i A
(WRAIR/NIAID/BARDA and  [8[ELUT LY
Sanofi Pasteur)

Live-attenuated
Zika/dengue chimeric virus
(NIAID intramural/Butantan) )

Vesicular Stomatitis Virus
vectored vaccine
(NIAID extramural)

mRNA vaccine candidate Preclinical 7
{NIAID VRC, GSK) Discovery 7

(=] NIAID and -, NIAID and

Pnecllnlcai Discovery/
lech Transfer
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Emerging Infections:
A Perpetual
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