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Topics to be covered 

• Emerging data and Current state of epidemic 
• Updated interim guidance for pregnant women  

• Emerging data and current state of epidemic 

• Updated recommendations for testing and interpretation of results  

• Updated interim guidance for infants 
• Pregnancy outcomes after maternal Zika virus exposure  

• Zika Pregnancy and Infant Registries 

• Findings from the Zika Pregnancy and Infant Registries and implications 

• Summary and Post-response 



Emerging Data and Current State of Epidemic 



What Have We Learned About Zika Virus Infection? 

Zika virus can cause  
serious brain abnormalities, 

microcephaly, and potentially 
other birth defects 

Pattern of birth defects 
associated with Zika virus 

infection called congenital 
Zika syndrome 

Estimated risk of congenital 
Zika syndrome from 
congenital Zika virus 
infection 5-10%1,2 
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Szeinfeld P, Levine D, Suely de Oliveira Melo A, et al. Congenital brain abnormalities 
and zika virus: What the radiologist can expect to see prenatally and postnatally. 
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• Declining trend in reported cases of Zika infection leads to lower pretest probability 
and a higher proportion of positive test results being false 

• Zika virus IgM antibodies can persist for months in some people, which could make it 
difficult for healthcare providers to use Zika IgM test results to determine whether 
an infection occurred during the current pregnancy versus prior to conception 

Big Picture: Emerging Data and Implications for Zika Testing 



Declining Trends in Reported Zika Cases in the Americas 
Confirmed and suspected Zika virus in the Americas, 2015–2017 (as of May 25, 2017) 

Epidemiological week 

South America 

Caribbean 

Central America 

 

PAHO Regional Zika Epidemiological Update (May 25, 2017): 
http://www.paho.org/hq/index.php?option=com_content&view=article&id=11599&Itemid=41691&lang=en  

http://www.paho.org/hq/index.php?option=com_content&view=article&id=11599&Itemid=41691&lang=en


Declining Trends in Reported Zika Virus Disease Cases in the US 
Laboratory-confirmed Zika virus disease cases in US states and Washington, DC, 2016–2017 
(as of July 5, 2017) 

2016 2017 

Total Cases Reported 



Prolonged Zika Virus IgM 

• Zika virus IgM can persist beyond 12 weeks in a subset of 
infected people 
 

• Unpublished preliminary data from Zika Virus Persistence (ZiPer) 
Study of persons with NAT-confirmed Zika virus disease  
• Zika virus IgM detected in 100% of participants at 8-15 days 

after symptom onset 
• Detectable IgM levels decreased over time, however some 

participants remained IgM positive for more than 7 months 
after symptom onset 

CDC HAN-00402: https://emergency.cdc.gov/han/han00402.asp  

https://emergency.cdc.gov/han/han00402.asp


Updated Guidance – Pregnant women 



Updated Guidance: Emphasis on Shared Decision-Making Model 

• Updated guidance emphasizes a shared decision-making model for testing and screening 
pregnant women 

 
• Clinical judgment is imperative 

• Decisions about testing should be informed by factors such as  
• Length of possible exposure 
• Type or location of travel  
• Intensity of Zika transmission  
• Presence of symptoms 
• Prevention measures 
• Preferences or concerns 
• Jurisdictional recommendations 



Symptomatic Pregnant Women with Possible Zika virus Exposure 



Updated Guidance: Ask Pregnant Women  

ASK PREGNANT WOMEN about  
• Before and during current pregnancy:  

• Travel or residence in areas with 
risk for Zika virus transmission 

• Possible sexual exposure 
• Diagnosis of laboratory-confirmed 

Zika virus infection before the current 
pregnancy 

• Symptoms of Zika virus infection 
during the current pregnancy 

If no symptoms reported, refer to asymptomatic algorithm. 



Updated Guidance: When to Test Symptomatic Pregnant Women  

WHEN to test? 
Test as soon as 

possible; through 12 
weeks after symptom 

onset 



Updated Guidance: Which Tests for Symptomatic Pregnant Women  

WHICH tests? 
Zika virus NAT* (serum and urine) 

AND  
Zika virus IgM serology (serum) 

NAT = nucleic acid testing  



Updated Guidance: Test Results for Symptomatic Pregnant Women  

RESULTS & INTERPRETATION 
Positive Zika virus NAT on serum 

and urine specimens  
 

ACUTE ZIKA VIRUS INFECTION 
 



RESULTS & INTERPRETATION 
Negative Zika virus NAT 

 AND  
Negative Zika virus IgM 

 
NO EVIDENCE OF ZIKA VIRUS 

INFECTION 

Updated Guidance: Test Results for Symptomatic Pregnant Women   
 



Updated Guidance: Symptomatic Pregnant Women -- PRNT 

RESULTS & ADDITIONAL TESTS 
Negative Zika virus NAT 

 AND  
Non-negative* Zika IgM  

  
Plaque reduction neutralization 

test (PRNT) 
 

*Non-negative terms include positive, equivocal, presumptive positive, or possible. Terms listed here are only examples of assay interpretation 
terminology because nonnegative serology terminology varies by assay. For explanation of a specific interpretation, refer to the instructions for use 
for the specific assay performed. https://www.fda.gov/MedicalDevices/Safety/EmergencySituations/ucm161496.htm#zika  

https://www.fda.gov/MedicalDevices/Safety/EmergencySituations/ucm161496.htm%23zika


Updated Guidance: Symptomatic Pregnant Women  

RESULTS & INTERPRETATION 
Zika virus PRNT >10  

AND  
dengue virus PRNT<10 

 
ZIKA VIRUS INFECTION,  

TIMING OF INFECTION CANNOT BE 
DETERMINED 

For pregnant women without Zika virus exposure 
before the current pregnancy, a positive IgM result 

represents recent Zika virus infection.* 

*For the purposes of this guidance, recent possible Zika virus exposure or Zika virus/flavivirus infection is defined as a possible exposure or infection 
during the current pregnancy or periconceptional period.  



Updated Guidance: Symptomatic Pregnant Women  

RESULTS & INTERPRETATION 
Zika virus PRNT >10 AND dengue virus 

PRNT >10 
 

FLAVIVIRUS INFECTION,  
SPECIFIC VIRUS AND TIMING OF 

INFECTON CANNOT BE DETERMINED 
 

For pregnant women without Zika virus exposure 
before the current pregnancy, a positive IgM result 

represents recent unspecified flavivirus infection. 

*For the purposes of this guidance, recent possible Zika virus exposure or Zika virus/flavivirus infection is defined as a possible exposure or infection 
during the current pregnancy or periconceptional period.  



Updated Guidance: Symptomatic Pregnant Women  

RESULTS & INTERPRETATION 
Zika virus PRNT <10 

 
NO EVIDENCE OF ZIKA VIRUS 

INFECTION 



Asymptomatic Pregnant Women with Possible Zika Virus Exposure 



Updated Guidance: Asymptomatic Pregnant Women with Ongoing Possible 
Exposure 

ASK PREGNANT WOMEN about  
• Possible Zika exposure before and 

during current pregnancy 
• Diagnosis of laboratory-confirmed 

Zika virus infection before pregnancy 
• Presence of symptoms during 

current pregnancy 
 
COUNSEL PATIENTS on Zika testing 

If symptoms are reported, refer to symptomatic algorithm. 



Updated Guidance: Asymptomatic Pregnant Women with Ongoing 
Possible Exposure  

WHEN to test? WHICH tests? 
Test with Zika virus NAT on 

serum and urine three times 
during pregnancy 

 



Updated Guidance: Asymptomatic Pregnant Women with Ongoing 
Possible Exposure 

REFER TO TABLE 1 FOR 
INTERPRETATION  



Updated Guidance: Asymptomatic Pregnant Women with Recent Possible 
Exposure, but without Ongoing Possible Exposure  

WHOM to test 
Testing is no longer routinely recommended. 

Testing should be considered using: 

• A shared decision-making model based 
on patient preferences and values 

• Clinical judgment 

• A balanced assessment of risks and 
expected outcomes 

• Jurisdiction’s recommendations 

If testing is conducted, follow algorithm for symptomatic pregnant women using timeframe from last possible exposure.  



Updated Guidance: Asymptomatic Pregnant Women with Possible Zika 
Virus Exposure 

Jurisdictions may recommend testing of 
asymptomatic pregnant women for clinical 
decision-making or as part of Zika virus 
infection surveillance. 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjv_8iF6JXVAhWR3oMKHTRwBlkQjRwIBw&url=https://www.beaconhillstaffing.com/&psig=AFQjCNE8K_GyH4lKO7LzJbnMNVB86wCYQg&ust=1500569729773201


Updated Guidance: Testing of Placental and Fetal Tissues 

Updated Guidance 
Testing of placental tissues 
not routinely recommended 
for asymptomatic women 
without ongoing possible 
exposure when infant or 
fetus does not have Zika-
associated birth defects 



Recommendations to Prevent Zika Virus Infection Have not Changed  

• Pregnant women should not travel to areas with risk for Zika virus 
transmission Do Not Travel 

• If a pregnant woman lives in or travels to an area with risk for Zika 
virus transmission, she should take steps to prevent mosquito bites Prevent Mosquito Bites 

• Take steps to prevent sexual transmission of Zika from a partner who  
lives in or traveled to an area with risk for Zika virus transmission Prevent Sexual Transmission 



Updated Guidance – Infants 



Emerging Data on Congenital Zika Virus Infection 

• Eye problems in infants without 
microcephaly or other brain anomalies  

• Postnatal-onset microcephaly in infants 

• Postnatal-onset hydrocephalus 

• Abnormalities on sleep 
electroencephalogram (EEG) without 
recognized seizures 

• Diaphragmatic paralysis 

 
Postnatal-onset microcephaly 

Van Der Linden et al., MMWR Morb Mortal Wkly Rep 
2016;65(47):1343-1348. 



Updated Interim Guidance for Infants with Possible Congenital Zika Virus 
Infection 



Forum on the Diagnosis, Evaluation, and Management of 
Zika Virus Infection among Infants 

Updated interim guidance based on:  
• Current, limited data about the clinical aspects of Zika virus infection 

• Individual expert opinions collected during the Forum 
• Knowledge about other congenital infections 

 



Diagnosis of Congenital Zika Virus Infection  

Serum 
Zika virus NAT 
Zika virus IgM 

Urine 
Zika virus NAT 
Zika virus IgM 

CSF (if obtained for 
other purposes) 

Zika virus NAT 
Zika virus IgM 

Perform as early as possible, preferably within the first few days after birth 
Testing specimens within the first few weeks to months after birth might still be useful  



Standard Evaluation for Infants with Possible Congenital 
Zika Virus Exposure  
• Comprehensive physical examination (includes 

growth parameters) 

• Age-appropriate vision screening and 
developmental monitoring and screening using 
validated tools 

• Standard newborn hearing screen at birth, 
preferably using auditory brainstem response 
(ABR) methodology 

 

 

 



Updated Interim Guidance 

Infants with clinical 
findings consistent 

with congenital Zika 
syndrome 

For infants born to women with possible Zika virus exposure during pregnancy 



Infants with Clinical Findings Consistent with Congenital 
Zika Syndrome: Initial Evaluation 
 
• Standard evaluation 
• Zika virus NAT and IgM testing  
• Testing for Zika virus NAT and IgM on CSF should be 

considered  
• Head ultrasound by 1 month of age 
• Comprehensive ophthalmologic exam by 1 month of 

age 
• Automated ABR [If newborn hearing screen passed 

using otoacoustic emissions [OAE] methodology] 
• Evaluate for other causes of congenital anomalies 
 

• Refer to developmental specialist and early 
intervention services 

• Family support services 
 
Consider additional consultations with 
• Infectious disease specialist  
• Clinical geneticist 
• Neurologist 
• Other clinical specialists based on clinical 

findings of infant  

Consider fewer consultations for the 
evaluation of severely affected infants 

who are receiving palliative care 



Infants with Clinical Findings Consistent with Congenital 
Zika Syndrome: Follow-up Care 
 

• Standard evaluation with routine preventive care and immunizations at every well-
child visit 
 

• Follow-up visits with ophthalmology should occur based on ophthalmology 
recommendations 

  
• Continue subspecialty care 



Updated Interim Guidance 

Infants with clinical 
findings consistent 

with congenital Zika 
syndrome 

Infants without clinical 
findings consistent 

with congenital Zika 
syndrome born to 

mothers with 
laboratory evidence of 

possible Zika virus 
infection during 

pregnancy 

For infants born to women with possible Zika virus exposure during pregnancy 



Infants without Clinical Findings Consistent with Congenital Zika 
Syndrome Born to Mothers with Laboratory Evidence of Possible Zika 
Virus Infection during Pregnancy: Initial Evaluation 
  

• Standard evaluation 
 
• Zika virus NAT and IgM testing  
 
• Head ultrasound by 1 month of age 
 
• Comprehensive ophthalmologic exam by 1 month of age 
 
• Automated ABR (If newborn hearing screen passed using OAE methodology) 

 



Infants without Clinical Findings Consistent with Congenital Zika 
Syndrome Born to Mothers with Laboratory Evidence of Possible Zika 
Virus Infection during Pregnancy: Follow-up Care 
 

• Standard evaluation with routine preventive care and immunizations at every well-
child visit 

• Follow-up visits with ophthalmology should occur based on ophthalmology 
recommendations 

• If findings consistent with congenital Zika syndrome are identified, further 
evaluation should follow recommendations for infants with clinical findings 
consistent with congenital Zika syndrome 



Infants without Clinical Findings Consistent with Congenital Zika 
Syndrome Born to Mothers with Laboratory Evidence of Possible Zika 
Virus Infection during Pregnancy: Follow-up Care 
 • Standard evaluation with routine 

preventive care and immunizations at 
every well-child visit 

• Follow-up visits with ophthalmology 
should occur based on ophthalmology 
recommendations 

• If findings consistent with congenital Zika 
syndrome are identified, further 
evaluation should follow 
recommendations for infants with clinical 
findings consistent with congenital Zika 
syndrome 

Laboratory evidence of possible  
congenital Zika infection 

• Follow recommendations for infants with clinical 
findings even in the absence of clinically apparent 
abnormalities 



Infants without Clinical Findings Consistent with Congenital Zika 
Syndrome Born to Mothers with Laboratory Evidence of Possible Zika 
Virus Infection during Pregnancy: Follow-up Care 
 • Standard evaluation with routine 

preventive care and immunizations at 
every well-child visit 

• Follow-up visits with ophthalmology 
should occur based on ophthalmology 
recommendations 

• If findings consistent with congenital Zika 
syndrome are identified, further 
evaluation should follow 
recommendations for infants with clinical 
findings consistent with congenital Zika 
syndrome 

No laboratory evidence of possible 
congenital Zika infection 

•Congenital Zika virus infection is unlikely 
•Infant should continue to receive routine care, 

and healthcare providers should remain alert 
for any new findings of congenital Zika virus 
infection 



Updated Interim Guidance 

Infants with clinical 
findings consistent 

with congenital Zika 
syndrome 

Infants without clinical 
findings consistent 

with congenital Zika 
syndrome born to 

mothers with 
laboratory evidence of 

possible Zika virus 
infection during 

pregnancy 

Infants without clinical 
findings consistent 

with congenital Zika 
syndrome born to 
mothers without 

laboratory evidence of 
Zika virus infection 
during pregnancy 

For infants born to women with possible Zika virus exposure during pregnancy 



Infants without Clinical Findings Consistent with Congenital Zika 
Syndrome Born to Mothers without Laboratory Evidence of Zika 
Virus Infection during Pregnancy 

• Laboratory testing and clinical evaluation beyond a standard 
evaluation are not routinely recommended. 

• If findings suggestive of congenital Zika syndrome are identified at 
any time, refer to appropriate specialists and evaluate for congenital 
Zika virus infection 



Key Changes from the Previous Guidance 

• Initial evaluation can occur before or after hospital discharge 
 
• Infants with laboratory evidence of congenital Zika virus infection 

» Repeat ABR is no longer recommended at age 4-6 months if the newborn hearing screen 
was passed using ABR methodology or if automated ABR at 1 month is passed 
 

• Infants with clinical findings consistent with congenital Zika syndrome 
» Maintain vigilance for emerging findings associated with congenital Zika virus infection 
» Transfer to a hospital with subspecialty care is not necessary unless there is an urgent 

clinical need  
» No set recommendation to perform thyroid screening 
 

 

 



Key Changes from the Previous Guidance – cont. 

• Infants without clinical findings born to mothers with laboratory evidence of 
possible Zika virus infection 

» Comprehensive eye examination by an ophthalmologist in all infants  
 

• Infants without clinical findings born to mothers without laboratory evidence of 
possible Zika virus infection 

» Testing and clinical evaluation for Zika virus infection beyond a standard evaluation and 
routine pediatric care are not routinely recommended 
 

 
 



Clinical Tools for Implementing Guidance 



CDC’S Response to Zika 

Pregnancy Outcomes After Maternal Zika 
Virus Infection During Pregnancy — US 
Territories, January 1, 2016–April 25, 2017 
 
US Zika Pregnancy Registry and Puerto Rico Zika Active 
Pregnancy Surveillance System 
 

 
 



Zika Pregnancy and Infant Registries: US Zika Pregnancy 
Registry and Zika Active Pregnancy Surveillance System (ZAPSS) 

Purpose of registries 
• To monitor pregnancy and infant outcomes in pregnancies 

with laboratory evidence of possible Zika virus infection   
• Estimate number of infants with birth defects 
• Provide data to inform phenotype of congenital Zika syndrome 
• Help ensure infants are linked to care  

 



Zika Pregnancy and Infant Registries: Who is Included 

Pregnant women in the 50 US states and US territories.  

Pregnant women with laboratory evidence of possible Zika virus infection (regardless of whether they have 
symptoms) and their exposed infants. 

Infants with laboratory evidence of congenital Zika virus infection (regardless of whether they have 
symptoms) and their mothers. 



Zika Pregnancy and Infant Registries: A Comparison 

Registry Feature US Zika Pregnancy 
Registry 

Zika Active Pregnancy 
Surveillance System  

Location 50 States and District of 
Columbia, US territories and 
Freely Associated States 
excluding Puerto Rico 

Puerto Rico 

Maternal Eligibility Pregnant women with 
laboratory evidence of Zika  

Pregnant women with 
laboratory evidence of Zika 

Infant Follow-Up Through 1st year of life Through 3rd year of life 



Pregnancy Outcomes Following Zika Virus Infection during 
Pregnancy in US Territories 

• Provides data from women and infants living in American Samoa, the 
Commonwealth of Puerto Rico, the Federated States of Micronesia, the Republic of 
the Marshall Islands, and the US Virgin Islands 

 
• Data reported to the US Zika Pregnancy Registry and the Puerto Rico Zika Active 

Pregnancy Surveillance System from January 1, 2016- April 25, 2017 



Zika-Related Pregnancy Outcomes in US Territories 

3,930 pregnancies with 
possible Zika infection 

2,549 completed 
pregnancies 

122 fetuses or infants with birth defects 

122 fetuses 
or infants 
with birth 

defects  



Results from Zika Pregnancy and Infant Registries  

Findings  
US States and DC 

USZPR1 

% (95% CI) 

US Territories  
USZPR/ZAPPS2 

% (95% CI) 

Symptomatic vs. Asymptomatic 

% Symptomatic with birth defects 8 (4-13)  5 (4-6) 

% Asymptomatic with birth defects  12 (7-19) 7 (4-11) 

Birth Defects by Trimester of Infection at DX 

First trimester  15 (8-26)  8 (5-12) 

Second trimester -- 5 (4-7) 

Third trimester --  4 (3-6) 
1. Reynolds MR, Jones AM, Petersen EE, et al. Vital Signs: Update on Zika Virus–Associated Birth Defects and Evaluation of All U.S. Infants with Congenital Zika Virus Exposure — U.S. Zika Pregnancy Registry, 2016. 

MMWR Morb Mortal Wkly Rep 2017;66:366-373. DOI: http://dx.doi.org/10.15585/mmwr.mm6613e1.  
2. Shapiro-Mendoza CK, Rice ME, Galang RR, et al. Pregnancy Outcomes After Maternal Zika Virus Infection During Pregnancy — U.S. Territories, January 1, 2016–April 25, 2017. MMWR Morb Mortal Wkly Rep 

2017;66:615-621. DOI: http://dx.doi.org/10.15585/mmwr.mm6623e1 

http://dx.doi.org/10.15585/mmwr.mm6613e1
http://dx.doi.org/10.15585/mmwr.mm6623e1


Public Health Implications 
• Highest proportion of Zika-associated birth defects among those with Zika 

virus infection during first and early second trimester of pregnancy 
» More data are needed to explore whether women infected in the third 

trimester are at risk for: 
• having a baby with birth defects  
• other adverse pregnancy outcomes 

 
• Identification and follow-up care of infants can facilitate timely and 

appropriate clinical intervention services and assessment of future needs 
 

• Monitoring of affected pregnancies and continued follow-up care for infants 
is critical to elucidating the impact of congenital Zika virus infection 



What You Can Do to Help 

Educate families on Zika virus prevention 

Ask about possible Zika virus exposure 

Provide all needed tests and follow-up care 

Support infants and families 

Report to the Zika virus pregnancy and infant registries 



Summary  

• Zika virus infection diagnosed during any 
trimester of pregnancy poses a risk to the fetus  
 

• The absence or presence of symptoms in 
patients with confirmed Zika virus infection does 
not appear to affect the risk of birth defects  
 

• Healthcare providers can educate patients, 
follow CDC recommendations for screening and 
testing, support infants and families, and report 
to the Zika pregnancy and infant registries  
 
 
 



Summary and Key Messages 



Summary 

• Declining transmission and new data on Zika virus persistence increase 
complexity of testing 

• Updated guidance places emphasis on shared decision-making based on 
patient preferences, clinical judgment, and in line with jurisdictional 
recommendations 

• Zika virus infection poses a risk to all pregnancies, regardless of timing of 
possible exposure and symptoms 

• Congenital Zika virus infection can lead to poor ophthalmologic outcomes in 
the presence and absence of other birth defects   



Key Message Post “Deactivation of the response” 

• Deactivation does not mean that the threat of Zika has lessened in importance or 
that people are no longer at risk of infection.  
• Zika is still a risk for pregnant women.  

• Protecting pregnant women, fetuses, and babies in the United States from Zika 
requires CDC to maintain constant vigilance on all fronts.  

• CDC remains committed to protecting the health of Americans, and in particular 
pregnant women, fetuses, and infants most at risk of adverse health outcomes 
associated with Zika, and will continue working 24/7 to protect the nation from the 
threat of Zika.   

• We know that babies will continue to be born with congenital Zika syndrome in 2018 
and beyond, underscoring the need to stay committed to following these infants and 
ensuring care.   

• The number of Zika cases in 2017 was lower than at this time during 2016, but Zika 
cases continue to be reported by many countries around the world.  



Sharing Up-to-Date Information 

• Providing updated clinical guidance 
• Responding to your inquiries: 

» Email: ZikaMCH@cdc.gov 
» Zika Pregnancy Hotline: 770-488-7100 
» CDC-INFO: (800-232-4636)  

http://www.cdc.gov/zika 

mailto:ZikaMCH@cdc.gov
https://wwwn.cdc.gov/dcs/ContactUs/Form
http://www.cdc.gov/zika


Special thanks 

• Jamie Ritchey, TEC, ITCA 

• Mike Fila, Cocopah Tribe  

• Carolyn Hornbuckle, NIHB 

• Kate Grismala and Tori Reaves, USET 

• Audience 



For more information, contact CDC 
1-800-CDC-INFO (232-4636) 
TTY:  1-888-232-6348    www.cdc.gov 
 
 
The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention. 

For more information, contact CDC 
1-800-CDC-INFO (232-4636) 
TTY:  1-888-232-6348    www.cdc.gov 
 
 
The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention. 

Thank you! 

More information on Zika: www.cdc.gov/zika 



END 
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