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Chikungunya, West Nile Virus, Semliki Forest Virus, 
O’nyong’nyong virus, Burkitt’s Lymphoma 





Zika:  The First Case

Dick and Kitchen
Trans Roy Trop Med Hyg
46: 1952
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Additional Findings
• Wild caught A. africanus mosquito 

homogenates caused lethargy and death in 
intracranially inoculated mice

• There was no serologic cross reactivity with 
yellow fever, Chikungunya, Lymphocytic 
choriomeningitis virus, dengue virus, Saint 
Louis Encephalitis, Venezuelan Equine 
Encephalitis or multiple other viruses

• 6.1% of healthy adults living in the Entebbe 
area had antibodies to the virus



First Human Cases



Nigeria

Afikpo





Human Challenge 



Zika in Malaysia



Distribution of Aedes africanus



Distribution of Aedes aegypti
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Zika Virus:  Structure



Life Cycle of a Flavivirus

http://www.pnas.org/content/99/
ng



Flaviviridae: Taxonomy



Antoine Enfissi,  John Codrington,  Jimmy Roosblad,  Mirdad Kazanji,  Dominique Rousset

Zika virus genome from the Americas, Lancet 2016; 387: 227-8http://dx.doi.org/10.1016/S0140-6736(16)00003-9

Zika In the Americas
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Zika on Yap:  2007

Duffy, et. al. New Engl J Med, 2009



Clinical Symptoms:  Yap 2007

Duffy, et. al. New Engl J Med, 2009



Courtesy of drealfmgrenada.com

Acute Zika Virus Infection Rash



Acute Zika Virus Infection Rash

Medpage, Downloaded March 8, 2016



Dominica Online, 2016



Conjunctivitis in a 30-year old woman with Zika from Rio Grand do North



Spread of Zika Virus across the Pacific 
Ocean

Washington Post, 2016



Guillain Barre Syndrome and Zika

Oehler, European Surveillance, 2014 



Guillain-Barré Syndrome outbreak associated with Zika
virus infection in French Polynesia: a case-control study

Van-Mai Cao-Lormeau, Lancet 2016



Spread of Zika Virus across the Pacific 
Ocean

Washington Post, 2016



Zika Moves to the Americas

Campos, et. al., Emerg Infect Dis. 2015;21:1885-6

24 patients from St. Helena Hospital, Camaciri



Camaciri, Brazil



Salvador, Bahia, Brazil



Brazil 2015: Zika and Microcephaly



Zika virus intrauterine infection causes fetal brain 
abnormality and microcephaly: tip of the iceberg?

Ultrasound in Obstetrics & Gynecology
Volume 47, Issue 1, pages 6-7, 5 JAN 2016 DOI: 10.1002/uog.15831
http://onlinelibrary.wiley.com/doi/10.1002/uog.15831/full#uog15831-fig-0001

Presenter
Presentation Notes
Case 1: (a) Transabdominal axial ultrasound image shows cerebral calcifications with failure of visualization of a normal vermis (large arrow). Calcifications are also present in the brain parenchyma  (small arrow). (b) Transvaginal  sagittal image shows dysgenesis of the corpus callosum (small arrow) and vermis (large arrow). (c) Coronal plane shows a wide interhemispheric fissure (large arrow) due to brain atrophy and bilateral parenchymatic coarse calcifications (small arrows). (d) Calcifications are visible in this more posterior coronal view and can be seen to involve the caudate (arrows).© IF THIS IMAGE HAS BEEN PROVIDED BY OR IS OWNED BY A THIRD PARTY, AS INDICATED IN THE CAPTION LINE, THEN FURTHER PERMISSION MAY BE NEEDED BEFORE ANY FURTHER USE. PLEASE CONTACT WILEY'S PERMISSIONS DEPARTMENT ON PERMISSIONS@WILEY.COM OR USE THE RIGHTSLINK SERVICE BY CLICKING ON THE 'REQUEST PERMISSION' LINK ACCOMPANYING THIS ARTICLE. WILEY OR AUTHOR OWNED IMAGES MAY BE USED FOR NON-COMMERCIAL PURPOSES, SUBJECT TO PROPER CITATION OF THE ARTICLE, AUTHOR, AND PUBLISHER.

http://onlinelibrary.wiley.com/doi/10.1002/uog.2016.47.issue-1/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/uog.15831/full#uog15831-fig-0001


Zika Virus in Brazil

• 88 women with presumed Zika virus infection 
enrolled between Sept 2015 and Feb 2016

• Acute Zika virus between 5 and 38 weeks of 
gestation
– Maculopapular rash:  44% vs 12% (p=0.02)
– Conjunctival injection: 58 vs. 13% (p=0.002)
– Lymphadenopathy: 40 vs 7% (p=0.02)

New Engl J Med Brazil P, et.al. 2016



Zika Virus In Pregnant Women: Brazil

Brasil P et al. N Engl J Med 2016. 
DOI 10.1056 NEJMoa1602412



Virologic Findings

• 60 women had positive PCR results in serum 
specimens
– 34 of these were PCR + in Urine

• 46 had positive PCR results in urine samples
– 12 women had positive results in urine specimens 

only

Brasil P et al. N Engl J Med 2016. 
DOI 10.1056 NEJMoa1602412



Zika Virus In Pregnant Women: Brazil

Brasil P et al. N Engl J Med 2016. 
DOI 10.1056 NEJMoa1602412

12/42=29%



Zika Virus in Brazil

• Fetal ultrasound performed in 42 Zika virus 
infected women
– Fetal anomalies by Doppler in 12/42 (29%)
– Fetal deaths:  2 (weeks 36 and 38)
– In utero growth retardation + microcephaly: 5
– Ventricular calcifications or other CNS 

malformations:  7
– Abnormal umbilical fluid or umbilical artery flow: 7

Brasil P et al. N Engl J Med 2016. 
DOI 10.1056 NEJMoa1602412



Zika Virus In Pregnant Women: Brazil

Brasil P et al. N Engl J Med 2016. 
DOI 10.1056 NEJMoa1602412



Zika Virus In Pregnant Women: Brazil

Brasil P et al. N Engl J Med 2016. 
DOI 10.1056 NEJMoa1602412



Courtesy of Miguel del Ca
UCSD Division of Teratolo



Zika Virus in Amnionic Fluid

• Two women with Zika virus infection during 10 
and 18 weeks of gestation with acute Zika
– Case 1: Zika @ 18 weeks-> microcephaly at week 21
– Case 2: Zika @ 10 weeks-> fetal head circumference 

week 22 < 10th percentile
• Both underwent amniocentesis during week 28 of 

pregnancy
– Amnionic fluid: PCR Positive for Zika in both women
– Blood and Urine:  both negative

• Both children born with severe microcephaly

Lancet Infect Dis. 2016 Feb 17.doi: 
10.1016/S1473-3099(16)00095-5



• Febrile illness with rash at the end of the first 
trimester of pregnancy in a woman who had 
been living in Brazil

• Ultrasonography performed at 29 weeks of 
gestation revealed microcephaly with 
calcifications in the fetal brain and placenta.

Zika in Neural Tissue of a Stillborn Infant

Mlakar J et al. N Engl J Med 2016. DOI: 
10.1056/NEJMoa1600651



Ultrasonographic findings at 32 
Weeks

• Intrauterine growth retardation (estimated 3rd 
percentile of fetal weight) with normal amniotic 
fluid

• Normal thickness placenta with numerous 
calcifications

• Head circumference below the second percentile 
for gestation 

• Moderate ventriculomegaly
• Brain structures blurred with numerous 

calcifications in various parts of the brain. 



Zika Virus in Brain of a Stillborn Baby

Mlakar J et al. N Engl J Med 2016. DOI: 10.1056/NEJMoa1600651



Microscopic Analysis of Brain Tissue.

Mlakar J et al. N Engl J Med 2016. DOI: 10.1056/NEJMoa1600651



Flavivirus Particles by EM in Brain of 
Stillborn Baby

Mlakar J et al. N Engl J Med 2016. DOI: 10.1056/NEJMoa1600651



Camila V Ventura,  Mauricio Maia,  Vasco Bravo-Filho,  Adriana L Góis,  Rubens Belfort Jr

Lancet 2016, 387; 228
http://dx.doi.org/10.1016/S0140-6736(16)00006-4

Severe macular neuroretinal atrophy 
in an infant with microcephaly



W
HO

 In
te

rim
 G

ui
da

nc
e 

Re
ga

rd
in

g 
Zi

ka
Vi

ru
s i

nf
ec

tio
n

in
 P

re
gn

an
cy

, M
ar

ch
 2

, 2
01

6



WHO Interim Guidance Regarding Zika Virus infection in Pregnancy, March 2, 2016
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Zika:  Modes of Spread

• Mosquito
– Within affected locations: vector control
– Outside affected locations: prevention of 

mosquito transport and prevention of “seeding” 
local populations

• Travel
• Sexual transmission
• Transfusion



Source: CDC.  Downloaded 1.28.16 from http://www.bt.cdc.gov/coca/ppt/2016/01_26_16_zika.pdf  



Zika:  Active Transmission 2016

Source:  CDC



Source: Scientific American.  Downloaded 2.29.16 from
http://www.scientificamerican.com/article/zika-virus-threatens-u-s-from-abroad1/

Updated with cases reported through 2/23/16

How has Zika been getting to the U.S.?



Source: NWU  Downloaded 2/29/16 from http://www.storybench.org/spread-zika-virus-
roundup-visualizations/ data from CDC, planestats.com

http://www.storybench.org/spread-zika-virus-roundup-visualizations/


Travel Destinations from Brazil

• Destinations from Brazilian airports within 50 
km of areas conducive to year-round Zika virus 
transmission September, 2014, to August, 
2015
– Americas:  65%
– Europe:  27%
– Asia: 5%
– Africa 1% (Angola #1 in Africa)



Final destinations of travellers departing Brazil by potential for autochthonous Zika transmission

Isaac I Bogoch,  et. al., Lancet; 2016. 387; 335-6

Anticipating the international 
spread of Zika virus from Brazil



Distribution of Aedes aegypti



Zika in the US: February 2016
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Zika:  Modes of Spread

• Mosquito
– Within affected locations: vector control
– Outside affected locations: prevention of 

mosquito transport and prevention of “seeding” 
local populations

• Travel
• Sexual transmission
• Transfusion



Non–Vector-borne Transmission of 
Zika Virus, Colorado, USA

• Two male scientists returned to the Colorado 
from Bandafassi, Senegal on August 21

• Patient 1
– August 30: maculopapular rash, swollen feet, extreme 

fatigue but no fever
– August 31: Dysuria and peroneal pain
– September 3:  hematospermia

• Patient 2 
– August 29 –September 1: maculuopapular rash, 

fatigue, headache and arthralgias

Foy et.al., Emerg Infect Dis. 2011; 17): 880–2.



Non–Vector-borne Transmission of 
Zika Virus, Colorado, USA

• Patient 3
– September 3 – 6: malaise, chills, extreme 

headache, photophobia, and muscle pain that 
continued

– September 7: maculopapular rash developed on 
her torso

– September 8:  expanded to neck and thighs

Foy et.al., Emerg Infect Dis. 2011; 17): 880–2.



Rash in Patient 3

Foy et.al., Emerg Infect Dis. 2011; 17): 880–2.



Zika in Semen

• 32 year old man who developed a clinical 
sydrome c/w arbovirus 2 days after returning  to 
Toulouse from Brazil and French Guyana

• Peripheral blood PCR positive for Zika virus RNA
• Further samples collected 2 weeks after diagnosis 

revealed Zika in
– Plasma 2.8 log10 copies per mL
– Urine 3.1 log10 copies per mL
– Semen 8·6 log10 copies per mL

Mansuay, et. al., Lancet Infectious Diseases 2016
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Zika: Research Questions

• Are the neurotropic complications (GBS, 
microcephaly) new or just not previously 
noted? 
– If new, what has changed

• How can we best control vectors and prevent 
transmission in affected areas?

• Is a vaccine feasible?
• What about drugs?

– If so, how would you use them?



Zika Introduction: Summary
• First isolated from mildly symptomatic Rhesus macaque

monkey in Uganda in 1947
• For many years thought to be a mild to asymptomatic 

infection of primates and, accidentally, humans.
• Detected in Aedes aegypti mosquitos in Malaysia in 1969 

on its march out of Africa
• Associated with Guillain Barre syndrome in 2013 in French 

Polynesia
• Spreads to Brazil in 2015 where it is first associated with 

microcephaly
• We will see more of it and other, as yet unidentified 

pathogens in the human population as the world becomes 
a more global community.



Ngiyabonga!
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