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Zika Virus- The Basics

• Arthropod-borne virus (arbovirus) 

• Single stranded RNA Virus of the Genus 

Flavivirus

• Closely related to dengue, yellow fever, 

Japanese encephalitis and West Nile 

viruses

• Primarily transmitted by the Aedes species 

mosquitoes

• Aedes aegypti (Yellow fever 

mosquito): efficient vectors for Zika

• Aedes albopictus (Asian tiger 

mosquito): possible vector for Zika
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Zika Virus Timeline

1947
Zika first 

discovered in 

Uganda

1970-1980
14 documented cases 

of Zika globally 

Nigeria, Asia, Indonesia

2007
Outbreak in Yap, Pacific 

Island 49 confirmed cases

Outbreak in Gabon, Africa

Ae. albopictus a vector

2013
Outbreak in French 

Polynesia 333 confirmed 

cases

Guillian-Barre Association

2015 
Outbreak in Brazil 

400 confirmed 

cases 

2016-2017
Zika identified in many, 

many countries, with 

some newly identified 

manifestations
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Zika in January 2016: we knew very little

Zika in April 2017: we know a lot, but still not 

everything
• Zika can cause microcephaly

• Zika can cause GBS

• Zika can impact pregnancies at 

any point in the pregnancy

• Problems can show themselves 

after birth

• Zika can be sexually transmitted

• How long is someone infectious?

• Does Zika behave differently with 

coinfections? Cross reactivity?

• What mosquito species are 

involved?

• What made Zika so nasty?
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Note: Rates based on serosurvey on Yap Island, 2007 (population 7,391)

Duffy M. N Engl J Med 2009

Clinical Presentation – Zika Virus Disease

• Infection rate: 73% 

• Symptomatic attack rate among infected: 18% 

• All age groups affected

• Adults more likely to present for medical care

• No severe disease, hospitalizations, or deaths 
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Yap Island, 2007

Duffy M. N Engl J Med 2009

Reported Clinical Symptoms Among 31 

Confirmed Zika Virus Disease Cases

Symptoms N %

Macular or papular rash 28 90%

Subjective fever 20 65%

Arthralgia 20 65%

Conjunctivitis 17 55%

Myalgia 15 48%

Headache 14 45%

Retro-orbital pain 12 39%

Edema 6 19%

Vomiting 3 10%
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Zika Virus Disease Outcomes

• Clinical illness usually mild, lasting for 
several days to a week

• Severe disease requiring 
hospitalization uncommon, fatalities 
rare

• Neurologic complications are a 
concern, specifically Guillain-Barré
syndrome

• Congenital infection is a concern
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No specific antiviral therapy

Treatment is supportive (i.e., rest, fluids, analgesics, antipyretics)

Suspected Zika virus infections should be evaluated and managed for
possible dengue or chikungunya virus infections

Aspirin and other NSAIDs should be avoided until dengue can be ruled out 
to reduce the risk of hemorrhage



Initial Assessment and Treatment 
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2,382 confirmed and probable cases reported 

• 65 (3%) of patients were hospitalized
• Median duration 3 days (range 1-7 days)

• 11 patients diagnosed viral illness, 2 possible respiratory 

infection, 6 further clinical evaluation, 1 exacerbation of 

underlying condition, and 1 septic shock

• 6 patients neurologic manifestations

• 5 patients with Guillain-Barre Syndrome

• 1 patient with paresthesia

• One patient died 
• Septic shock, multiple organ failure
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Pediatric (Non-Congenital) Zika Infection

• Through July 2016, there were 158 pediatric Zika cases
• Median age was 14 years, 56% female, five (3%) pregnant
• Most had rash and more than half had fever and rash
• Two (1%) were hospitalized
• None with GBS
• No deaths
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Modes of Transmission
• Mosquito bite

• From infected to uninfected humans and 

primates by bite of a mosquito

• Maternal-fetal

• Intrauterine

• Perinatal

• Other

• Sexual transmission 

• Blood transfusion

• Theoretical 

• Organ or tissue transplantation

• Breast milk

• Other?

http://www.cdc.gov/zika/pregnancy/index.html
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CDC-published Distribution Maps
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Aedes

albopictus

collections 

in NY, 2016
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Aedes

albopictus

collections 

in NY, 2016
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Mosquitoes: Take-Home Messages

• Aedes aegypti is best vector for Zika

• Not present in NY

• Aedes albopictus may be able to transmit Zika

• Unclear if involved in transmission 

• Present in certain parts of NY

• Temperature-limited

• Different behavioral characteristics make it less like to produce outbreaks

• Approximately 75 different mosquito species in NY 

• Only Ae. albopictus potentially implicated in Zika transmission 
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Countries and Territories with Active Zika    

Virus Transmission
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Countries and Territories with Active Zika    

Virus Transmission
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Zika Virus: New Classification System
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Zika Virus: New Classification System
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Zika Virus: New Classification System

20



May 17, 2017 21

Zika Virus: New Classification System
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Locally-acquired Zika Virus Cases in the United States

South Florida
• Miami-Dade county, Florida

• Mid-June to current

• Red to yellow 

• Zika cautionary area (yellow area)

• Pregnant women should consider postponing travel

• A geographic area where local transmission has 

been identified, but evidence is lacking that the 

intensity of transmission is comparable to that in a 

red area

• Although the specific level of risk in yellow areas is 

unknown, there is still a risk to pregnant women 

• Pregnant women who lived in, traveled to, or had sex 

without a condom with someone who lived in or traveled 

to Miami-Dade County should be tested for Zika virus

• Increased surveillance efforts and vector control
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Locally-acquired Zika Virus Cases in the United States

South Florida

• Areas of concern in Miami-Dade 

County, Florida 

• Wynwood neighborhood

• Miami Beach

• Little River (north of Little 

Haiti)

• For specifics, call the Florida 

Health Department Zika Hotline: 

855-622-6735
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Locally-acquired Zika Virus Cases in the United States

Texas 

• Nov. 28th 2016 Texas DOH reported the first case of 

local mosquito-borne transmission of Zika virus in a 

resident of Brownsville, Texas

• Additional cases identified, suggesting a risk of 

continued spread of Zika virus

• Zika cautionary area (yellow area)

• Pregnant women should consider postponing travel

• Increased surveillance efforts and vector control
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Modes of Transmission
• Mosquito bite

• From infected to uninfected humans and 

primates by bite of a mosquito

• Maternal-fetal

• Intrauterine

• Perinatal

• Other

• Sexual transmission 

• Blood transfusion

• Theoretical 

• Organ or tissue transplantation

• Breast milk

• Other?

http://www.cdc.gov/zika/pregnancy/index.html
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Sexual Transmission - Recommendations

• Male to female, male to male, oral sexual contact, symptomatic or asymptomatic

• Length of infectivity in the semen under study, reports up to 6 months

• If partner is pregnant 

– Abstain or condom use throughout the duration of the pregnancy

– Consider same for non-pregnant partners

• If not pregnant and not trying to get pregnant  use contraception/condoms

• Suggested timeframe to wait before trying to conceive 

– Women should wait at least 8 weeks after possible exposure

– Men should wait at least 6 months after possible exposure 

26
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Future Pregnancies

No evidence Zika virus will cause congenital infection in 
pregnancies conceived after resolution of maternal Zika 

viremia

• Incubation: approximately 3-14 days
• Viremia: after symptom onset, approximately few days to 1-

2 weeks (limited data)
• Must still be concerned about male partner travel
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Modes of Transmission
• Mosquito bite

• From infected to uninfected humans and 

primates by bite of a mosquito

• Maternal-fetal

• Intrauterine

• Perinatal

• Other

• Sexual transmission 

• Blood transfusion

• Theoretical 

• Organ or tissue transplantation

• Breast milk

• Other?

http://www.cdc.gov/zika/pregnancy/index.html
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• Clinical history (Patient A)
– Fever, rash, conjunctivitis

– Positive PCR and antibody testing for Zika virus

– No travel, sexual exposure, blood transfusions, mosquito bites

– He had cared for an elderly family member (index patient) who had 
contracted Zika virus abroad 

• The index patient developed septic shock and multiple organ 
failure

• 2 days before his death, the index patient’s blood viremia level 
was 100,000 times higher than the average level reported in 
persons with Zika virus infection

• CDC and Utah DOH epidemiologic investigation
– Tested multiple other family members with contact (all negative to date) 

– Serosurvey of healthcare providers (all negative to date) 

– Community serosurvey around locations of index patient (all negative to 
date) 

– Active vector surveillance near residencies (no Aedes aegypti or Aedes
albopictus identified) 

Conclusions: 



30

Zika Virus Cases

Total Cases as of April 10, 2017

Travel-associated cases reported: 1,342

Locally acquired cases reported: 0

Laboratory-acquired cases reported: 0

Pregnant women: 463

Birth Defects: 8

NYS

US

Total Cases as of April 5, 2017

Total Zika virus cases reported: 5,197

Locally acquired cases reported: 222

Florida: 216 

Texas: 6

Travel-associated cases reported: 4,946

Sexually transmitted: 45

Laboratory-acquired cases reported: 1 

Pregnant women: 1,716

Birth Defects: 56

The “NY Experience” to 

date; NY has 20% of US 

Zika cases.



31

Clinical Care: Evaluation of Pregnant Women

• Obtain recent travel history from all pregnant women about their 

travel and their sexual partner’s travel

• NYSDOH recommends providers offer testing for all pregnant 

women who may have been exposed to Zika virus 

– Whether pregnant woman is symptomatic OR asymptomatic

– Any time after travel* (NYS specific)

– Ideally as soon as possible after symptoms

– Whether or not the partner had symptoms

31
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• 4,534 Zika tests done

• 1,541 symptomatic
– 182 (11.8%) had confirmed Zika virus infection

• 2,557 asymptomatic
– 2,425 (95%) were pregnant women

• Seven (0.3%) had confirmed Zika virus infection

– Five resided in areas of active Zika virus transmission during pregnancy 

– Most asymptomatic pregnant who receive testing do not have Zika virus infection

• Low proportion in asymptomatic pregnant women is reassuring

• However, given severe consequences still recommend testing 
asymptomatic pregnant women

Zika Testing in the United States 
January 3 – March 5, 2016
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1. PCR assay: 

• To detect viral RNA in serum and urine

2. Antibody testing: 

• Screening antibody tests (Zika IgM ELISA and Flavivirus Total Antibody 

(WNV MIA))

• If negative (and correct timing)  done

• If either screen is positive  a more specific  antibody test - PRNT

• Plaque reduction neutralization test (PRNT) to determine if 

neutralizing antibodies to Zika or Dengue

Diagnostic Testing for Zika Virus



34

• More specific diagnostic assay 

• It is a biological assay based on the interaction of virus and 

antibody resulting in inactivation of virus so it is no longer able to 

infect and replicate in cell culture 

• This assay measures the titer of the antibodies in the serum of 

the infected individual 

– Ideally comparing an acute and a convalescent specimen 

– Total antibody test (mostly IgG)

– Cross reacting antibodies 

Arbovirus 

Plaque Reduction Neutralization Test (PRNT)

http://www.cdc.gov/dengue/clinicalLab/laboratory.html
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Zika Virus:  Diagnostic Testing at Wadsworth

Test Purpose Results Next steps

POLYMERASE CHAIN REACTION:

(serum or urine)

--PCR Detect Zika virus genetic

material

Detected or not detected

(indeterminate, equivocal)

If Zika virus detected, infection is 

confirmed. No further testing needed

SEROLOGY: (serum)

--Zika IgM ELISA antibody Screening test for IgM

antibodies to flaviviruses

Presumptive positive, negative 

(inconclusive, equivocal)

Results interpreted in conjunction with 

MIA and exposure history to determine if 

convalescent titers and PRNT needed

--Arbovirus Total Antibody         

Microsphere Immunofluorescence 

Assay (MIA)

Screening test for total 

antibodies to flaviviruses

Reactive, nonreactive Results interpreted in conjunction with 

IgM and exposure history to determine if 

convalescent titers and PRNT needed

--Plaque Reduction Neutralization                                                                                            

Testing (PRNT)

Quantifies amount of 

neutralizing antibody to 

viruses of interest

Positive, negative, titers (for

each flavivirus tested)

Usually conducted on paired sera in 

follow-up of possible IgM presence 

and/or reactive MIA. May be done on 

single specimen to provide preliminary 

information in pregnant women
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Commercial Laboratories and Zika Virus Testing

• Commercially available testing varies by laboratory
• Serum PCR, urine PCR, and/or Zika IgM 

• Negative predictive value of a given test is highly dependent on timing 
since exposure

• Zika IgM titers can be affected by cross-reactivity with other flaviviruses
(ex. Dengue virus) 

• Comprehensive serologic evaluation (ie, evaluation of total  antibodies 
against specific flaviviruses by microsphere immunofluorescence assay 
and plaque reduction neutralization testing) is not available through 
commercial laboratories
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• Viremia typically lasts approximately 
one week after symptom onset

• Pregnant women with serum PCR 
positivity at up to 10 weeks after 
symptom onset (Driggers) and 16, 17, 
25, 33 and 53 days post-travel or 
symptom onset (St. George)

• Prognostic significance? 

• No restriction by NYSDOH 
Wadsworth Center on PCR testing in 
pregnant women based on timing 
after exposure 

5/17/2017 39

Driggers et al. N Engl J Med 2016;374:2142-51. DOI: 

10.1056/NEJMoa1601824

Persistent Viremia in Pregnant Women
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• Wadsworth is transitioning to a new MIA based on antibodies to 
Zika virus NS-1 (nonstructural protein) 

– Greater specificity for Zika virus

– Procedurally a simpler test than PRNT

5/17/2017 40
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Zika - Current Testing Challenges

• Determining the timing of Zika virus infection
– 80% asymptomatic infections

– Cross-reactivity in current IgM assays 

– Persons with previous Dengue virus infection may have a muted IgM response to Zika virus

– Wadsworth is exploring the role of avidity assays in determining recency of infection

• Absence of commercially available Zika IgG assay

• Testing protocols for pregnant women and their sexual partners with 
recurrent travel to or residence in areas with active Zika spread

• Transition from routine public health testing to testing through 
commercial laboratories

• Optimal testing for infants exposed prenatally or perinatally

• Role of testing in pre-conception planning; testing of semen

41
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• In the U.S. in 2016, nearly 1,000 pregnant women with evidence of Zika virus 

infection completed their pregnancies

• Most women were diagnosed with ‘possible Zika infection’ due to some 

laboratory evidence of recent Zika infection 

– 5% of women in this group had reported fetal/infant birth defects

• A subgroup of those women were defined as ‘confirmed Zika infection’ due to 

laboratory evidence of the presence of Zika virus on molecular testing or 

antibodies specific to Zika virus

– 10% of women in this group had reported fetal/infant birth defects 

– Out of these women, 15% of mothers with confirmed Zika virus infection in 

the first trimester had reported fetal/infant birth defects 

What is the Risk?
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Study: Zika Virus (ZKV) Infection in 

Pregnant Women in Rio de Janeiro

• 345 women enrolled from September 2015 through 

May 2016; of these, 182 (53%) women tested 

positive for ZIKV in blood, urine, or both. 

• Timing of acute ZIKV infection ranged from 6 to 39 

weeks of gestation.

• Among 117 live infants born to 116 ZIKV- positive 

women, 42% with grossly abnormal clinical or brain 

imaging findings or both, including 4 infants with 

microcephaly.
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Study: Characterizing the Pattern of Anomalies in Congenital Zika 

Syndrome (CZVS) for Pediatric Clinicians

Features differentiating CZVS from other congenital infections:

• Severe microcephaly with partially collapsed skull

• Thin cerebral cortices with subcortical calcifications

• Macular scarring and focal pigmentary retinal mottling

• Congenital contractures

• Marked early hypertonia with symptoms of 

extrapyramidal involvement

Moore CA et al. JAMAPediatr.2016Nov.doi:10.1001/jamapediatrics.2016.3982
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Congenital Zika Virus Syndrome

Courtesy of CDC: https://www.youtube.com/watch?v=6P6008JbfIE

https://www.youtube.com/watch?v=6P6008JbfIE
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Cranial Morphology
Prominent occiputSkin rugae

Biparietal depression

Courtesy of CDC: https://www.youtube.com/watch?v=6P6008JbfIE

 Partial collapse of the skull with 

overlapping sutures

 Consistent with fetal brain disruption 

sequence (FBDS)

 Not all severe microcephaly will look 

like this

https://www.youtube.com/watch?v=6P6008JbfIE
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Microcephaly Diagnosis
• Prenatally: 

• Can be difficult to diagnose

• May be detected by routine ultrasound at 

18-20 weeks 

• However, best identified on ultrasound later 

in pregnancy (late second trimester, early 

third trimester)

• Infant: 

• CDC defines as head circumference  < 3rd

percentile 

• CDC recommends INTERGROWTH-21st

standards 

http://intergrowth21.ndog.ox.ac.uk/

• Standard growth charts by gestation, 

sex, and age

http://intergrowth21.ndog.ox.ac.uk/
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Management of Infants with 

Abnormalities Consistent with 

Congenital Zika Syndrome

• Zika virus testing

– Maternal testing, if not previously 
completed

– Infant urine for PCR

– Infant serum for PCR and serology 

– Placenta/umbilical cord

• Fixed tissue for PCR and IHC

• Fresh frozen tissue for PCR

• Evaluation for other causes of microcephaly 

• Consultation and evaluation as indicated, with 
attention to neurologic, ophthalmologic and 
auditory status

49MMWR Aug 19, 2016
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Breast Feeding

• Zika virus has been identified in breast milk

• No reports of Zika virus infection associated with breastfeeding 

• Current evidence suggests that the benefits of breastfeeding outweigh the 

theoretical risks of Zika virus transmission. 

• Current recommendations from both the CDC and the WHO are that 

women should be encouraged and supported to breastfeed their infants, 

regardless of maternal or infant Zika virus testing results.

50
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CDC Zika Pregnancy Registry
• Goals

• To collect information about pregnancy and infant outcomes following Zika virus infection 

during pregnancy

• To update recommendations for clinical care, plan for services for pregnant women and 

families, and improve prevention of Zika virus infection during pregnancy

• Inclusion criteria: Any pregnant women with laboratory evidence of possible Zika virus infection and 

their infants

• Infants of women who meet inclusion criteria will be 

followed at regular intervals for the first year of life

• Women followed through ZPR in New York State (4/14/2017) 

• NYC – 385

• NYS outside of NYC – 92

• Congenital Zika virus syndrome (4/14/2017)

• NYC – 7

• NYS - 1
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Congenital Malformations Registry (CMR)

http://www.cdc.gov/

• The NYS CMR will be reviewing medical records on infants with defects potentially related 

to Zika virus

• Purpose:
• To assist in the identification of all infants potentially infected with Zika virus in utero

• To provide background information on the prevalence of these conditions
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Surveillance Challenges
• Timely testing of pregnant women at risk of Zika virus

• Appropriate public health approach to pregnant women with initial potential 

exposure to Zika >12 weeks before testing who have no evidence of recent 

infection but who have antibodies to Zika virus

• Timely infant testing

• Definition and appropriate identification of microcephaly

– Consistent measurements 

– Appropriate standards

– Disproportionate, proportionate, “relative” microcephaly

– Congenital vs acquired microcephaly

• Range of congenital anomalies associated with Zika virus

– Example: recent description of severe spinal cord malformations

5/17/2017 53
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Prevention - Repellent/Advice For Patients
• If travel to areas with active local Zika transmission, individuals (particularly 

pregnant women) should take precautions to avoid mosquito bites
• EPA-registered repellents: 

• DEET (typically 20-35%)
• Picaridin
• IR-3535
• Oil of Lemon Eucalpytus (OLE) or (PMD) 

• PMD=para-menthane-3,8-diol the synthesized version of OLE) 
• Not for < 3 yo

• Wear long-sleeved shirts and pants
• Consider permethrin-impregnated clothing
• Check screens, consider bed netting
• Don’t forget condoms and contraception!
https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-
mosquitoes-ticks-other-arthropods

https://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/protection-against-mosquitoes-ticks-other-arthropods
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Zika Resources

CDC Zika Virus Information Page

www.cdc.gov/zika

NYSDOH Zika Virus Information Page

www.health.ny.gov/diseases/zika_virus/

NYC DOHMH Zika virus Information Page

www.nyc.gov/zika/provider

http://www.cdc.gov/zika
http://www.health.ny.gov/diseases/zika_virus/
http://www.nyc.gov/zika/provider
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Questions?? 

Contact the NYSDOH Zika Information Line at:

1-888-364-4723 

9AM-5PM weekdays

Elizabeth.Dufort@health.ny.gov

mailto:Elizabeth.Dufort@health.ny.gov

