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Objectives

• Explain the ecology and epidemiology of Zika 
virus

• Describe clinical characteristics and risk to 
pregnant women

• Highlight current clinical, diagnostic and 
prevention recommendations as well as 
where more information is needed

• Describe Massachusetts response to Zika 
virus
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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



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



Zika Epidemic Transmission Cycle
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Aedes aegypti
Aedes albopictus



Zika  Spreads  to  More  Pacific Islands

From 2013 through 2014, there was a 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 (at that time)
• Approx. 170,000 people infected >50% of pop.

– 80% of persons infected with Zika asymptomatic, 
~140,000  persons

– estimated 28,000 persons sought medical care (i.e. 
were symptomatic) 



Zika Symptoms 

20% symptomatic - generally mild, self-limiting, 2-7 day duration
– Fever
– Maculopapular rash, may be pruritic
– Arthralgia with swelling, often extremities
– Conjunctivitis

Zika Rashes

Conjunctivitis

Joint 
pain and 
Swelling



Zika Symptoms – French Polynesia

• 70 hospitalized (.25% of symptomatic people)
– 38 with Guillain-Barré syndrome
– 32 other neurologic 

• Encephalitis, paresthesias, facial paralysis





Zika  Arrives  in  the  Americas,  
2013 - 2015?

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

February
– Genetic analysis of virus shows may have arrived 

as early as 2013
• May have arrived during an athletic event?
• Ae. aegypti and Ae. albopictus contributing



www.cdc.gov/zika
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Zika  Identified  as a Cause of Birth Defects and 
Guillain – Barré Syndrome

AP Photo/Felipe Dana



Calls to 24/7 Epidemiology Number
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Likelihood of severe disease

• Pregnant women are NOT more likely to develop 
symptomatic infection or severe disease

• Infants and children are NOT more likely to develop 
symptomatic infection or severe disease (from 
mosquito exposure)

• Individuals with HIV have not been shown to be more 
likely to develop severe disease (active AIDS may be 
different)

• Women infected during pregnancy have a higher risk 
for problems with the developing fetus
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More New Developments

• Sexual transmission male to male and female to 
male, assumed female to female

• RNA (not necessarily live virus) shown in semen up 
to 6 months after infection

• Birth Defects: microcephaly; intracranial 
calcifications; ventriculomegaly; arthrogryposis; 
abnormalities of the corpus callosum, cerebrum or 
cerebellum; fetal loss; and abnormalities in both 
vision and hearing in the neonate. 

• Significant testing limitations
21



Figure 6g: Images in the case of a 24-year-old woman pregnant with twins, with characteristic rash at 9 weeks of pregnancy and confirmed Zika virus 
infection. (For each pair of images, the first image is of twin A, and the second image is of twin B.) At 14 weeks of gestational age, the fetal head size of 
both twins was normal. The head size never went below the 3rd percentile for either fetus in examinations at 19–28 weeks. (a, b) Sagittal and (c, d)
axial fetal MR images were obtained at 36 weeks. (e, f) Axial and (g, h) surface reconstruction postnatal CT images and (i, j) axial T2-weighted and (k, 
l) coronal MR images were obtained 1 week after delivery at 38 weeks of gestational age. There is severe microcephaly with profound frontal lobe 
hypoplasia. Calcifications in the subcortical white matter at the gray matter–white matter junction are visualized. Both twins have a flattened 
appearance of the pons. The spinal cord is atrophic (best seen on a). Redundant skin is seen in the occipital region. There is polymicrogyria involving 
the frontal and parietal regions and atrophic cortex and white matter in the occipital regions. Each twin has hypoplasia of the corpus callosum, with 
prominent fornices. There is abnormal myelination in the occipital region that, in twin A (i), has the appearance of a cyst or septation within the 
ventricle. The cerebellum is somewhat small and nodular. There is lack of rotation of the hippocampi.

Radiology, 
http://pubs.rsna.org/doi/abs/10.1148/radiol.2016161584

Published in: Patricia Soares de Oliveira-Szejnfeld; Deborah Levine; Adriana Suely de Oliveira Melo; Melania Maria Ramos Amorim; Alba Gean M. Batista; Leila 
Chimelli; Amilcar Tanuri; Renato Santana Aguiar; Gustavo Malinger; Renato Ximenes; Richard Robertson; Jacob Szejnfeld; Fernanda Tovar-Moll; Radiology Ahead of 
Print
DOI: 10.1148/radiol.2016161584
2016 by the Radiological Society of North America, Inc.



Current Recommendations for 
Pregnant Women

• Women that are pregnant should avoid travel to 
areas with known Zika virus transmission

• Women that are pregnant that DO travel to an area 
with known Zika virus transmission should be tested 
whether or not they reported symptoms
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25http://www.cdc.gov/zika/pdfs/testing_algorithm.pdf
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Current Recommendations for 
Pregnant Women and Couples

• Because of the risk of sexual transmission, if a 
pregnant woman’s sex partner traveled to an area 
with known Zika virus transmission, there are 
recommendations to prevent transmission between 
sex partners

• Couples that are planning on attempting conception 
should talk to their healthcare provider about their 
plans prior to travel
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Guidance on Timing of Pregnancy and 
Prevention of Sexual Transmission
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Updated interim guidance for women of reproductive age and sexually active men
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 

Adapted from cdc.gov/zika



Some of the Questions Still Being 
Investigated

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

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

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

vaginal fluids?
– How long can it be found there?
– How common is sexual transmission?
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Response to Zika virus in 
Massachusetts
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• 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 31

DPH Coordination with Providers



Calls to 24/7 Epidemiology Number
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Testing Capacity at MDPH

• MA State Public Health Laboratory rapidly 
implemented Zika virus testing

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

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

interpret, confirmation required at CDC
– Utilizing testing to protect the most 

vulnerable population
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Samples Submitted to MSPHL
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MDPH Birth Defects Surveillance

• Coordinating with Birth Defects surveillance
– Microcephaly from all causes occurs in ~1.5 births 

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

– Other causes of microcephaly include genetic 
abnormalities, infection with certain pathogens 
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
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U.S. Zika Pregnancy Registry

• Working with other states and CDC to get 
data to more accurately assess risk
– Follow-up of all pregnant women with 

inconclusive or positive tests for Zika virus
• Through pregnancy

– Neonatal assessment
– Infant assessment

• 2, 6, and 12 months
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Educational Materials
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Translations available:
• Spanish
• Portuguese
• Haitian-Creole
• French
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www.cdc.gov/zika



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.



Mosquito Surveillance

• In Massachusetts, surveillance for invasive 
mosquito species such as Aedes aegypti and
Aedes albopictus has been performed since 
2008

• Ae. aegypti does not survive this far north
• Limited Ae. albopictus is found but it does not 

exist in the large or widespread populations 
that would be necessary for Zika virus spread 
in Massachusetts
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Continuing Mosquito Surveillance

• Coordinating with local Mosquito Control 
Projects to identify areas that may be at risk 
for Aedes albopictus introduction
– Surveillance in those areas

• Incorporating public health recommendations 
for response to identifications of Aedes 
albopictus into DPH’s Arbovirus Surveillance 
and Response Plan

• Communicating with LHDs
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Aedes albopictus Surveillance
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Local Transmission and Imported 
Cases in US and Territories
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Messina et al. 2014

DENV 1-4



Data accurate as of February 14, 2016 and is subject to change



Dengue Locally Acquired 2013
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Sources: PAHO; M. Aubry et al/Emerg. Infect. Dis. 2015; A. Powers and C. Logue/J. 
Gen. Virol. 2007; S. Weaver and M. Lecuit/NEJM 2015; S. Weaver/PLoS Negl. Trop. 
Dis. 2014
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Massachusetts, 2010-2015

Chikungunya Cases

Data accurate as of February 14, 2016 and is subject to change
Chikungunya first made reportable in 2014



Chikungunya locally acquired 2014

50In 2014, 12 cases of locally acquired CHIKV infections were reported in Florida



www.mass.gov/dph/zika


