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Objectives 
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1. Understand the scope of the current Zika Virus outbreak 
 

2. Recognize the clinical presentation of Zika Virus infection in 
       adults, including pregnant women, children and infants 
 
3. Be familiar with suggested evaluation and testing of 

potentially infected individuals, particularly pregnant women 
and infants born to infected women 
 

4. Be aware of the CNHS Congenital Zika Program and available 
resources for referral of patients. 
 

 
 
 



Case Presentation 
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- 33 yo G1P0  Washington, DC resident  
vacationed for one week in Belize, 
Guatemala and Cancun at 11 weeks 
gestation 

- 2 days after return to US, developed  
illness lasting 5 days: 

- Low grade fever 
- Erythematous maculopapular rash  
- Myalgia 
- Mild photophobia 
- No joint symptoms 

-Husband (also on trip) developed 
identical symptoms within same time 
frame 

 
 



Case presentation (continued) 
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- Obstetrical Evaluation: 
- 13 weeks gestation (1 week post-symptoms):  

- Fetal ultrasound normal 
 

- 16 and 17  weeks gestation (4 and 5 weeks post-symptoms) 
- Repeat fetal ultrasounds normal 
- Serum Zika IgM and IgG positive, Zika RT-PCR positive 

 
- 19 weeks gestation (7 weeks post-symptoms): 

-   Repeat fetal ultrasound abnormal 
- Referred to CNHS Fetal Medicine Institute for 

multidisciplinary evaluation 
- Fetal MRI :  Multiple CNS abnormalities detected 
- Amniotic Fluid  Zika RT-PCR positive 

 



Epub ahead of print : Mar 30, 2016 
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Fetal Ultrasound – 19 weeks 
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 No calcifications 
 No  “microcephaly” 
 However, reduction in fetal head   

circumference  from 47th to 24th 
percentile  between 16 to 20weeks 
gestation 

 Thin cerebral cortex  
 Increased extra-axial spaces 
 Dilated third ventricle 
 Enlargement of frontal horns 
 Absent cavum septum pellucidum 



Fetal MRI at 20 weeks gestation:  Severe atrophy of  cortical mantle 
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 Normal lamination pattern absent 
 Subplate zone largely undetectable 



Fetal MRI at 20 weeks:  Small Corpus Callosum 
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 No focal destructive lesions in cortex or white matter 
 Cerebellum normal in size and appearance 



Neuropathologic Analysis  of Fetal Zika Virus Infection 
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Parietal Cortex Occipital Cortex 

 Apoptosis of intermediately differentiated  
post-migratory neurons in neocortex 



Objective 1:  
Understand Scope of Current Zika Outbreak 
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Zika  - What is it ?  -  Virology 
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- Single-stranded RNA virus  
- Flaviviridae family, genus 

Flavivirus.  
- Related to Dengue, 

Yellow Fever and West 
Nile viruses 

- Non-human and human 
primates likely main reservoirs  

- Mosquitos are vectors 
- Anthroponotic (human-to-

vector-to-human) transmission 
occurs during outbreaks 
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Where Local Transmission of Zika Virus has Occurred  
as of May 26, 2016 



Zika – How Concerned Should We Be in the US? 
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 Feb 1 – WHO announces Zika as Global Emergency 
 Feb 8 – CDC activated to Level 1 Response (Highest) 
 Spreading explosively  in the Americas 
 To date, local transmission of Zika virus has not been 

identified in the continental United States.  
 U.S. travelers who visit countries where Zika is found have 

become infected  
 U.S. mainland does have Aedes species mosquitos that can 

become infected with and spread Zika virus 
 Limited local transmission may occur in mainland US but 

widespread transmission unlikely 
 Projections based  on experience with recent chikungunya and 

dengue outbreaks in the US (same mosquito vector) 
 Suggests  Zika outbreaks in  US mainland will  be small/focal 

 
 



Current US and US Territory Case Counts 
(As of June 2-8, 2016) 
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US States 
 Total 691 

 Travel associated: 691 
 Locally acquired vector-borne cases: 0 

Pregnancy (with lab evidence): 206 
Sexually Transmitted: 11 
Guillan-Barre syndrome: 2 
 

US Territories 
 Total 1305 

 Travel associated : 4 
 Locally acquired : 1301 

Pregnancy (with lab evidence) : 106 
Guillan-Barre syndrome: 7 
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VA:  20 
MD: 21 
DC: 6 
WV: 7 
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Future spread in US? 
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Objective 2:  
Recognize the clinical presentation of Zika Virus infection 
in adults, children, and infants born to infected women 
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Zika – Clinical Features 

21 

- Relatively mild problem for adults 
- 80% completely asymptomatic  
- 20% symptomatic:  

- 2 to 7 days after being bitten: 
- Fever, rash, arthralgia, and/or conjunctivitis 
- Also common:  Myalagia, headaches 

- Symptoms last 5-7 days 
- Severe disease requiring hospitalization uncommon; 

case fatality is low 
- Major risk for the developing fetus  

- Microcephaly and other birth defects 
- Guillain-Barré syndrome reported following Zika 



Rash 
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Joint Involvement 
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Guillain-Barre Syndrome (GBS)Association 
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- Acute, inflammatory polyradiculoneuropathy with resultant 
weakness, decreased reflexes, and sometimes paralysis 

- Rare disorder where a person’s own immune system damages 
the nerve cells 

- Symptoms can last a few weeks or several months.  
- Most people fully recover from GBS, some people have 

permanent damage and in rare cases, people have died. 
 

- Although there is an association, we do not yet know if 
Zika virus infection causes GBS 

- 4-8 fold increases in baseline incidence in countries with 
circulating Zika 

- Studies in progress 
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Congenital Microcephaly 
due to Zika 
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Brazil Ministry of Health reported marked increase in the number of babies 
born with microcephaly.  

 Identification of >4000 cases of microcephaly, some severe and fatal, 
between October 2015 and January 2016. 

 Prior baseline was about 150 cases per year 
 

< 10%  (around 400) of  suspected cases have been confirmed microcephaly 
 <10% of the confirmed microcephaly are lab-confirmed as Zika 
 

Large Case Control Study in progress (CDC)  
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 Enrolled 88 pregnant women in whom a rash had developed within the previous 5 
days and tested blood and urine specimens for ZIKV by PCR 
- 72% positive; timing of acute ZIKV infection 5 to 38 weeks of gestation. 
 Fetal ultrasonography in 42 ZIKV-positive women (58%) and in all ZIKV-negative  

  Fetal abnormalities  detected by ultrasound in in 12 of the 42  (29%)  PCR 
+ women 

 Adverse findings included: 
- Fetal deaths at 36 and 38 weeks of gestation (2 fetuses) 
- In utero growth restriction with or without microcephaly (5 fetuses) 
- Ventricular calcifications or other central nervous system (CNS) lesions 

(7 fetuses) 
- Abnormal amniotic fluid volume or cerebral or umbilical artery flow (7 

fetuses). 

NEJM March 4, 2016 
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Zika - Potential Modes of Transmission 
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 Bite from Vector – Vast Majority 
 Mother to Fetus/Infant: 

 In Utero 
 Perinatal 

 Sexual Transmission 
 Transfusion Related 
 Other body fluids:  Saliva/Urine/Breastmilk  

  Virus detectable, but transmission not documented 
 



Sexual Transmission 
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 Feb 2, 2016:    First Zika virus transmission within US: Dallas,Texas 
  Sexual contact with partner who traveled to Venezuela 

 Duration of shedding in sperm may be  up to 2 months   
 No female to male transmission documented.   
 New Recs: 

 Pregnant Partner:  Abstain for duration of pregnancy 
 Nonpregnant Partner:  
 Symptomatic Male  
 Abstain/Condoms for > 6 months after symptoms 

 Asymptomatic Male with Travel Exposure:  
 Abstain/Condoms for > 8 weeks after return 



Objective 3 
Be familiar with suggested evaluation and testing of 
potentially infected individuals 
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Laboratory Diagnosis 

37 

 RT-PCR  
 Blood:  Indicated up to 7  days after symptom onset 
 Urine:  Indicated up to 14-21 days after symptom onset 

 Serology 
 Serum specimens collected >4 days after the symptom onset  

should be tested for Zika  IgM and neutralizing antibody  
 Distinguishing Zika IgM  from other flavivirus (e.g. Yellow Fever, 

Dengue) infections may be difficult (cross-reactive)  - requires 
plaque reduction neutralization  assay 

CDC/DOH perform all testing (submitted via State Health Dept) 
 CDC Specimen Submission Forms 
Commercial Testing: 

 FDA Emergency Authorization for Quest/Focus Labs PCR  
  No commercial  IgM available yet 



IgM testing  2-12 weeks after  
return if asymptomatic 



39 



40 
 Updated May 2, 2016 
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 Which Infants Need Testing?  
 Infants with microcephaly, calcifications or other CNS 

abnormality born to woman who traveled  to or resided in 
affected area during pregnancy 

 Asymptomatic  infants born to mom with positive or 
inconclusive Zika testing 

 What Should Be Tested? 
 Infant serum  (cord blood or blood within 2 days of life): 
 Zika PCR; Zika and Dengue IgM and neutralizing Abs 

 If CSF obtained for other studies   
 Zika PCR; Zika and Dengue IgM and neutralizing  Abs 

 Placenta and umbilical cord  
 Histopathologic examination 
 Immunohistochemical staining on fixed tissue 
 Zika PCR on frozen tissue 

 

Laboratory Diagnosis for Infants When Indicated 
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 Comprehensive Physical Examination:   
- Head circumference, growth parameters, gest age 
- Attention to  neurologic abnormalities, dysmorphic 

features, HSM, Rash, Skin Lesions 
 Cranial Ultrasound 
 Hearing evaluation 
 Evoked OAE or BAER before discharge or within one 

month 
 Ophthalmologic  evaluation 

 
 

 
 



Additional Evaluation For  Infant with CNS Abnormalities 
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- Consult with geneticist or dysmorphologist 
- Consideration of  other  teratogenic or genetic causes based on 

other detected congenital abnormalities on physical exam or 
imaging 
 

- Consult with pediatric neurologist 
- Determine imaging with  U/S, MRI, CT, EEG 

 
-Consult with Pediatric Infectious Diseases 

- Testing for other Congenital Infectoins 
- CMV, HSV, Toxoplasma, Lymphocytic Choriomeningitis Virus, 

Syphilis, Rubella 
 

-Lab testing:  
- CBC, Liver enzymes and Liver function testing 

 
 

 



Potential Long Term -Associated issues with Microcephaly 
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 Seizures 
 Developmental delay 

 Speech 
 Motor milestones (sitting, standing, walking) 

Intellectual disability  
 Problems with movement and balance 
 Feeding problems, such as difficulty swallowing 
 Hearing loss 
 Vision problems 

 



Pregnant Women Q and A 
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If a woman  has traveled to an area with Zika virus transmission, 
should she wait to get pregnant?   

  Zika virus usually remains in the blood of an infected person for 
only a few days to a week.  

 However, prolonged viremia possible in pregnant women  

  The virus will not cause infection in an infant that is conceived after 
the virus is cleared from the blood.  

 There is currently no evidence that Zika virus infection poses a risk 
of birth defects in future pregnancies.  

 A women considering or already pregnant, who has recently 
travelled (or whose partner has travelled) to an area with local Zika 
transmission, should consult her healthcare provider after 
returning. 

 



CDC Recommendations for Women With Possible Zika Exposure: 
Suggested Timeframes to wait before trying to get pregnant  
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Considerations for Travelers 
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 January 15 : CDC issues Level 2 travel alert for pregnant 
women in any trimester who may be traveling to  
South/Central American or Carribbean countries /territories 
where Zika is spreading   

 
 No current recommendations/restrictions made for other 

populations including immunocompromised or children 



Objective 4 
Be aware of the CNHS Congenital Zika Program and 
available resources for referral 
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The Congenital Zika Virus Program at Children’s National 
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LOCATED IN THE FETAL MEDICINE INSTITUTE 
• Multidisciplinary Program 
• Adre du Plessis, MBChB (Fetal/Neonatal Neurology) 
• Roberta DeBiasi, MD, MS (Pediatric Infectious Diseases) 
• Dorothy Bulas, MD (Fetal Imaging) 
• Gilbert Vezina MD (Neuroradiology) 
• Taeun Chang MD (Fetal/Neonatal Neurology) 
• Sarah Mulkey MD, PhD (Fetal/Neonatal Neurology) 
• Lindsay Pesacreta MS, FNP-BC (Nurse Practitioner) 
 
CONTACT INFORMATION 
• Phone number:  202 476-7409 
• Email :  fetalmedicine@childrensnational.org 
• www.childrensnational.org/zika 
 

 

mailto:fetalmedicine@childrensnational.org
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CNHS Congenital Zika Program 
• Single visit coordinated multidisciplinary care 
• Counseling and  up to date guidance regarding Zika exposure and infection 
• Streamlined Coordination  of  Testing with all State Health Departments 
• Advanced Fetal Imaging 

– Fetal US  (Standard screening technique) 
• Not sensitive for early detection of  fetal microcephaly and calcifications in 

pregnant women with ZIKV infection 
– Fetal MRI (Standard neurodiagnostic technique) 

• Superior brain parenchymal definition 
• Capable of detecting more subtle and earlier changes of impaired fetal 

brain growth and development 
• Large normative database for fetal brain development between 18 and 38 

weeks gestation  
• Coordination with Obstetricians, MFM, Pediatrician for subsequent monitoring 

and  multidisciplinary care (ID, neurology, genetics, neurodevelopmental) 
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Ultrasound Obstet Gynec 2016 47:6-7 54 



Heron Werner, Clinic for Diagnostic Imaging, Rio de Janeiro 

Fetal ZIKV Encephalopathy 



Heron Werner, Clinic for Diagnostic Imaging, Rio de Janeiro 

Cerebral calcifications in ZIKV Encephalopathy 



Questions Without Clear Answers Yet:  
Active Areas of Research 
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 What is the risk to a fetus/infant if a woman is infected 
with Zika virus while she is pregnant? 
 Is the fetus at higher risk  of infection and /or neurologic 

injury during certain windows of pregnancy? 
 

 What is the mechanism of damage to fetus:   
 Developmental arrest, direct brain injury or both? 
 What cell types are targeted? 
 What are the factors determining  breach of the 

placental barrier and the blood/brain barrier that allows  
virus to reach the fetal brain? 

 



Active Areas of Research - 2 

• Risk Factors and Biomarkers for Fetal Infection: 
• Is duration or amount of viremia  predictive of likelihood of 

injury to the fetus? 
• Early fetal MRI findings 
• Are specific demographic groups at higher risk for infection or 

severe sequelae? 
• Does co-infection or prior infection with other flaviviruses or 

other factors  play a role in the severity of Zika infection? 
 

• What is the natural history and long-term neurodevelopmental 
and neuropsychological  outcome of survivors (both 
symptomatic and asymptomatic)? 
• Are there more subtle, prevalent effects of ZIKV on the 

developing brain? 
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• Apply  insect repellent after sunscreen  
• Reapply  every couple of hours 
• Permethrin-treated clothing and gear 
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The Congenital Zika Virus Center at  
Children’s National 
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CONTACT INFORMATION 
• Phone number:  202 476-7409 
• Email :  

fetalmedicine@childrensnational.org 
• www.childrensnational.org/zika 
 

 

mailto:fetalmedicine@childrensnational.org
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