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 First virus since CMV associated 
with birth defects

 First arbovirus associated with 
birth defects

Zika:  The “First” Virus



 First arbovirus with documented 
sexual transmission

Zika:  The “First” Virus



 First vectorborne disease 
response to feature condom 
distribution

Zika:  The “First” Virus



 Flavivirus

 Transmitted to man by 

Aedes (Stegomyia)

most likely 

not by Culex

Zika Virus/Vectors



 Vertical transmission probably 
not significant

Zika Virus/Vectors



Zika Transmission cycle

Aedes (Stegomyia) 

Aedes (Diceromyia)

Aedes (Stegomyia)

Zoonosis Anthroponosis



“Cockroach of the Culicidae”

–Closely associated with man

– exploits cryptic larval habitat

–Peak feeding during daytime

–interrupted feeding 

 multiple feeding in blood meal

 low FIR can still transmit

Zika Vectors







Reported Distribution of Aedes ( Stegomyia ) aegypti and 

Aedes ( Stegomyia ) albopictus in the United States, 1995-

2016 (Diptera: Culicidae) Hahn, et al.

J Med Entomol. 2016;53(5):1169-1175. 

Aedes aegypti Aedes albopictus



Reported Occurrence in Windsor, 2016

Aedes aegypti Aedes albopictus



Aedes surveillance



Aedes surveillance

House Index
Container Index
Breteau Index



Zika Virus/Disease





https://www.cdc.gov/zika/geo/active-countries.html



https://www.cdc.gov/zika/intheus/maps-
zika-us.html#zika-cases-us



Laboratory-confirmed Zika virus disease cases 
reported to ArboNET by states or territories —
United States, 2015–2017 (as of March 08, 2017)

http://www.cdc.gov/zika/geo/united-states.html 

States
(N = 5,109)

Territories
(N = 38,099)

Travel-Associated 4813 (94%) 147 (<1% )

Locally-acquired    
mosquito

221 (4%) 37,952 (99%)

Locally-acquired    
other

75 (1%) 0



State of residence for reported Zika virus 
disease cases — U.S. states, 2015–2017 
(as of March 08, 2017)

http://www.cdc.gov/zika/geo/united-states.html

State Travel Associated
(N = 4,813)

Locally Acquired
(N = 221)

New York 1007 (21%) 0

Florida 880 (18%) 215 (97%)

California 431 (9%) 0

Texas 311 (6%) 6 (3%)

New Jersey 180 (4%) 0

Pennsylvania 175 (4%) 0

Maryland 133 (3%) 0



Zika virus disease cases — Canada 
(as of March 09, 2017)

https://www.canada.ca/en/public-health/services/   
diseases/zika-virus/surveillance-zika-virus.html#s1

Travel-Associated 478 (99%)

Sexual Transmission 3 (<1%)



Zika Disease - Symptoms

Many people infected with 
Zika virus won’t have 
symptoms or will only 
have mild symptoms. 
The most common 
symptoms of Zika are:

•Fever
•Rash
•Joint pain
•Conjunctivitis (red eyes)

https://www.cdc.gov/zika/symptoms/symptoms.html



Zika

1 of 5

Chikungunya
4 of 5

Zika Disease – Silent Epidemic



Zika Disease –
Relationship to Microcephaly

Cuevas et al. MMWR 2016



~ 5/10,000 pre-outbreak   --->    95/10,000 (~ 1%)

The mathematical models with satisfactory fit all 
included ZIKV infection in the first trimester of 
pregnancy as a period of risk for microcephaly. The 
model with the best fit overall included only the first 
trimester. 



Zika Disease

https://www.cdc.gov/zika/healtheffects/birth_defects.html

~1% - 10%



Genotypic analysis of Zika virus

2 distinct genotypes 
(African and 
Asian/American)

•No significant genetic 
changes between 
Asian and American 
outbreaks

Suely de Oliveira Melo et al. JAMA Neurol 2016



 Simply not recognized?

 Still to be identified genetic basis?

 Females in endemic regions immune 
before child-bearing age?

Emergence of Microcephaly



 Higher virus load in semen than in 
serum

 May be higher risk of microcephaly 
from sexual transmission than from 
mosquito bite?

Sexual Transmission and 
Microcephaly?



Evolving Epidemiology in US

 Zika in Central America/Caribbean

 Tourism down

 Ticket prices down

 Immigrants return home for a visit



VFR

 Visiting Family & Relatives

 Relatively low situational awareness

 Preponderance of cases shifts from 
random / middle America 

to migrant communities

 New York PSA

– “We love you, but don’t come for a visit.”



What to do about Zika?



https://www.cdc.gov/zika/public-health-
partners/cdc-zika-interim-response-plan.html



Have a Plan



Preparing for Zika



Work with your local   
Health Department

 Epidemiological investigation

 Emergency Response

 Address HIPPA issues



Resistance testing is key



https://travel.gc.ca/destinations/brazil

What to do about Zika? - Travel 



https://travel.gc.ca/travelling/advisories?_ga=1.581517
22.1890306674.1489515900

What to do about Zika? Travel 





What to do about Zika?
Prevent Infections in Pregnancy

Prevent Transmission to Females

https://www.cdc.gov/zika/prevention/plan-for-travel.html

https://www.cdc.gov/zika/geo/index.html



What to do about Zika?
Preventing Sexual Transmission

https://www.cdc.gov/zika/pregnancy/women-and-their-partners.html



http://healthycanadians.gc.ca/publications/diseases-conditions-
maladies-affections/zika-virus-pregnancy-virus-zika-
grossesse/index-
eng.php?_ga=1.217986582.1890306674.1489515900



Zika virus vaccine

U.S. government interagency working group 
Evaluate promising candidate vaccines for safety, 
immunogenicity, and efficacy
Have one or more candidate vaccines available in 2018 
for emergency use in U.S. populations at high risk of 
exposure or disease
Work with partners to commercialize vaccines for broad 
distribution by 2020

Current status
Many vaccine candidates in preclinical development
Four vaccines in phase 1 clinical trials by end of 2016
Phase 2 studies scheduled to begin in 2017


