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Objectives 

To understand the following: 
 
• Zika virus infection, its history and basic epidemiology of 

the current outbreak  
• How Zika virus is transmitted (and how it’s not)  
• How to prevent Zika virus transmission 
• Current recommendations for specific groups  
• What is currently being done locally about Zika virus 

transmission?  
• Remaining questions about Zika virus  



Origins of the Zika Virus 

• 1947, Zika Forest Uganda 
– Isolated from rhesus monkey 

• 1954, Nigeria Africa 
– First human case 
– Testing demonstrated human exposure in 

Africa and Southeast Asia 
• Spread over time resulted in 2 distinct lineages, 

African and Asian 



Zika Transmission Cycle 

Human – Mosquito –Human 
 



Geographic Range, 1947-2006 

Uganda 

The mosquito species 
implicated  as predominant  
Zika vectors  in both Africa 
and Asia are: 
Aedes aegypti 
Aedes albopictus. 



Spread to the Pacific Islands 

The first large 
documented  Zika 
outbreak  occurred on Yap 
Island in 2007 
 
Yap Island  is  in the 
Micronesian  Island  chain 
of the western Pacific 
Ocean.     
 
Prior to this, only 14 
documented human cases 



Yap Island Zika Outbreak, 2007 

• Yap Island, ~7,000 residents 
– Serosurveys suggest attack rate of 75% 

18% of those, were symptomatic 
– Asian lineage strain 
– Aedes hensilli mosquito species 

• Only species common enough 
• Later proven as competent vector 



Duffy MR et al. N Engl J Med 2009;360:2536-2543. 

Confirmed and Probable Cases of Zika Virus Disease on Yap among 
Persons Seeking Health Care, According to Week of Onset of Illness 

during the Period from April through July 2007. 



Duffy MR et al. N Engl J Med 2009;360:2536-2543. 

Attack Rates for Confirmed and Probable Zika Virus 
Disease on Yap According to Age Group during the 

Period from April through July 2007. 



Duffy MR et al. N Engl J Med 2009;360:2536-2543. 

Clinical Characteristics of 31 Patients with Confirmed 
Zika Virus Disease on Yap Island during the Period from 

April through July 2007. 



Zika  Spreads  to  More  Pacific Islands 

From  2013  through  2014   there  was  large  outbreak  of  Zika  on the 
Islands of French Polynesia;  this outbreak then spread to other Island groups 
including:  New Caledonia, the Cook Islands, Vanuatu, Fiji,  the Solomon 
Islands, and Easter Island.      

Ae. Aegypti 
Ae. Albopictus 
Ae polynesiensis 



The  French  Polynesian  Zika  Outbreak 

• Largest  Zika outbreak ever recorded   
– estimated  28,000  persons  sought medical care  

(i.e. were symptomatic)   
• 80% of persons  infected with Zika asymptomatic 

– ~140,000  persons  (possibly  51%  of the  French 
Polynesian population)  were  infected Asian lineage,  
related  to the virus seen on Yap Island 

• Aedes aegypti and Aedes polynesiensis likely vectors 
–  Ae. aegypti most important  

 



French  Polynesian Outbreak, Zika 
Symptoms  

• Fever 
• Maculopapular rash, may be pruritic 
• Arthralgia with swelling, often extremities 
• Conjunctivitis 

Zika Rashes 

Conjunctivitis 

Joint 
pain and 
Swelling 



Zika Symptoms 

• Generally mild, self-limiting 
– Few hospitalizations 

• 2-7 day duration 
• 70 hospitalized 

– 38 with Guillain-Barre syndrome 
– 32 other neurologic  

• Encephalitis, paresthesias, facial paralysis 





Zika  Arrives  in  the  Americas,  
2014 -2015 

• May, 2015 
– Outbreak in northeastern states of Brazil 
– Spread to 18 states by December, 2015 
– Serosurvey confirms infections as early as 

February 
• Asian lineage 
• May have arrived during World Cup or Polynesian 

team attending international canoe competition 
• Ae. aegypti and Ae. albopictus contributing 







Zika  Identified  as a Cause of Birth Defects and 
Guillain – Barré Syndrome 

AP Photo/Felipe Dana 



• Brazil – 4,783 cases microcephaly during 2015 
– 404 confirmed 
– 709 revoked 
– 1113 suspect 

• 96% of confirmed cases compatible with congenital 
infection 

• 76 deaths due to congenital deformities 
– 5 with Zika virus infection  

• Review of 2013-14 French Polynesia data, shows 
increase in congenital CNS abnormalities 

• Imported congenital infection in Hawaii and Slovenia 



Microcephaly in northeastern Brazil: a review 
of 16,208 births between 2012 and 2015 

Soares de Araújo JS, Regis CT, Gomes RGS, Tavares TR, Rocha 
dos Santos C, Assunção PM, et al. 
Bull World Health Organ, E-pub: 4 Feb 2016. doi: 

 
ABSTRACT: To support the microcephaly research, from December 1st to 
31st, 2015, the Network ran a task force and rescued the head 
circumference from 16,208 neonates. A much higher than expected 
incidence of microcephaly was observed, varying from 2% to 8% according 
to the utilized classification criteria. These findings raise questions about the 
condition’s diagnosis and its notification. An observed presentation’s 
seasonality might reflect that of infections carried on by the Aedes aegypti 
vector. However, the temporal fluctuation was documented since late 2012, 
before the allegedly entry of the ZIKV in Brazil, in mid-2014. 
 



Increasing Evidence 



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

Prenatal Ultrasonographic Images and Photographs of 
Coronal Slices of Brain. 





• Increase in Guillain-Barre Syndrome 
– Reported by Brazil, Colombia, El Salvador, 

Suriname and Venezuela 
– Few confirmed with Zika virus infection 
– 2013-14 French Polynesia outbreak, all 42 

GBS cases were positive for both Zika and 
dengue 

– Relationship between Zika virus infection 
and GBS remains unknown 





Zika Transmission Cycle 

Sexual 
partner 

Developing 
fetus 

Human – Mosquito –Human 
 





Current Recommendations for 
Pregnant Women 

• Women that are pregnant or trying to become 
pregnant should avoid travel to areas with known 
Zika virus transmission OR be vigilant about 
avoiding mosquito bites 
 

• Test pregnant women with travel to an area with 
known Zika virus transmission whether or not they 
reported symptoms 





Guidance on Timing of Pregnancy and 
Prevention of Sexual Transmission 

Updated interim guidance for women of reproductive age 

Symptomatic women diagnosed with Zika 
virus or experiencing symptoms of possible 
exposure 

8 weeks after symptom onset before trying 
to get pregnant  

Symptomatic men diagnosed with Zika virus 
or experiencing symptoms of possible 
exposure 

6 months after symptom onset before 
having unprotected sex 

Asymptomatic men and women with possible 
exposure to Zika virus from recent travel or 
sexual contact 

8 weeks after possible exposure before 
trying to get pregnant, men should wear a 
condom during all sexual contact 

Asymptomatic men and women who live in an 
area with active Zika transmission  

CDC recommends healthcare providers talk 
with their patients about pregnancy plans  



Remaining Questions 

• Why has microcephaly been reported more 
from some places than other? 

• When is maternal infection most risky? 
• How often does vertical transmission occur? 
• Are there co-factors that precipitate the birth 

defects/fetal losses? 
• How often is Zika virus found in semen? 

– How long can it be found there? 
– How common is sexual transmission? 

 



• Working with Providers and Hospitals 
– to identify pregnant women with possible 

Zika virus exposure and test them in order 
to either rule out infection or to provide the 
information about the evidence of infection 
to the healthcare provider so they can 
make monitoring and management 
decisions with their patient 

– to test samples any time a woman with 
potential exposure to Zika virus has an 
unexpected or poor birth outcomes 

 

DPH Coordination with Providers 



Calls to 24/7 Epidemiology Number 



Testing Capacity in Massachusetts 

• Currently some testing being done at MA 
State Public Health Laboratory 

• Zika virus testing issues 
– Significant cross-reactivity with other 

flaviviruses (dengue, WNV, yellow fever) 
– Antibody testing is complex and difficult to 

interpret 
– Limiting it to protect the most vulnerable 

population 



Samples Submitted to MSPHL 

Includes testing 
provided for the NH 
State Public Health 
Laboratory 



Birth Defects Surveillance 

• Coordinating with Birth Defects surveillance 
– Microcephaly occurring in ~1.5 births per every 

10,000. (Expectation of 10-15 babies born per 
year).  

– Causes of microcephaly include genetic 
abnormalities, infection with certain viruses such 
as cytomegalovirus, rubella, toxoplasmosis and 
varicella, severe malnutrition, and exposure to 
alcohol or drugs. 

– Assisting with medical chart review for mothers 
and infants with evidence of Zika virus exposure 



Ae. aegypti map 

https://github.com/SEEG-Oxford/seegSDM 

Temp. suitability 58%; Urban accessibility 18%; NDVI 12% 



 



Ae. albopictus map 

• Major contributing factors: 
• Temp. suitability: 40% 
• Urban accessibility: 31% 
• NDVI:  20% 

https://github.com/SEEG-Oxford/seegSDM 







Additional Mosquito Surveillance 

• Coordinating with MCPs to identify areas at 
risk for Aedes albopictus introduction 
– Surveillance 

• Incorporating phases of establishment of Ae. 
albopictus and associated recommended 
public health actions 

• Communication with Local Health 
Departments 



Aedes albopictus Surveillance 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjK4Yvv2rzMAhVIWCYKHTX5D-QQjRwIBw&url=http://america.pink/lethal-ovitrap_2593215.html&psig=AFQjCNH5ZAmZQHjtNRBZon4CEasQ1ZPcKw&ust=1462323809110367
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjPqtG627zMAhUBNiYKHW0JAi8QjRwIBw&url=http://www.intellectualventureslab.com/invent/insectary-under-construction&psig=AFQjCNH568OOXOPFMmcrRVgP5zHInx1amQ&ust=1462323968206333




Personal Prevention for Travelers 

Take steps to prevent mosquito bites. 
• Be aware that these mosquito vectors are active 

during the day 
• Wear long-sleeved shirts and long pants. 
• Stay in places with air conditioning and window and 

door screens to keep mosquitoes outside. 
• Use Environmental Protection Agency (EPA)-

registered insect repellents. When used as directed, 
these insect repellents are proven safe and effective 
even for pregnant and breastfeeding women. 

• Remove or stay away from mosquito breeding sites, 
like containers with standing water. 
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