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Continuing Education Disclaimer

CDC, our planners, presenters, and their spouses/partners
wish to disclose they have no financial interests or other
relationships with the manufacturers of commercial products,
suppliers of commercial services, or commercial supporters.

Planners have reviewed content to ensure there is no bias.
This presentation will not include any discussion of the
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Objectives

At the conclusion of this session, the participant
will be able to:

¢ Describe the epidemiology, clinical manifestations,
management, and prevention of Zika virus disease

¢ Discussdiagnostic testing for Zika virus infection and
interpretation of test results

¢ Articulate the importance of early recognition and
reporting of cases

¢ State the recommendations for pregnant women and
possible Zika virus exposure

¢ Discussevaluation of infants with microcephaly and the
relationship of Zika and microcephaly
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ZikaVirus
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Single stranded RNA Virus
GenusFlavivirus FamilyFlaviviridae

Closely related to dengue, yellow fever, Japanese encephalitis and West
Nile viruses

Transmitted to humans primarily lyedeqStegomyidspecies
mosquitoes




Zika Virus Vectors
AedesMosquitoes

A Aedesspecies mosquitoes
I Aeaegyptimore efficientvectors for humans
I Aealbopictus
Also transmit dengue and chikungunya viruses |
Lay eggs in domestvweater-holdingcontainers 3
Live in and around households

A
A
A
A Aggressive daytime biters

Aedes albopictus




Aedesaegyptiand AedesalbopictusMosquitoes:
Geographic Distribution ithe United States
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Aedesaegypti Aedesalbopictus




ZikaVirus TransmissionCycles

S

Sylvatic (jungle) cycle Epidemic (urban) cycle




Other Modesof Transmission

A Maternakfetal
I Intrauterine
I Perinatal
A Other
I Sexual
I Bloodtransfusion
I Laboratoryexposure
A Theoretical
I Organor tissue transplantation
I Breastmilk




Zika Virus:
Countries and Territoriesvith Active ZikaVirus Transmission

asof January 23, 2016 - | I Reported active transmission




ZikaVirus Epidemiology

A First isolated from a monkey in Uganda in 1947

A Prior to 2007, only sporadic human disease cases reported from
Africa and southeast Asia

A In 2007, first outbreak reported on Yap Island, Federated States of
Micronesia

A 1n2013%2014, >28,008uspected cases reported from French
Polynesia*

*http :// ecdc.europa.eu/en/publications/Publications/Zikavirus-FrenchPolynesiarapid-risk-assessment.pdf




ZikaVirusin the Americas

A In May 2015, the first locallgcquired cases in the Americas were
reported in Brazil

A Currently, outbreaks are occurring in many countries or territories in the
Americas, including the Commonwealth of Pudrico and the U.S.

Virgin Islands

A Spreado other countriedikely




ZikaVirusin the Continental UnitedStates

Local transmission of Zika virus has not been reported in the continental
United States

Since2011,there have been laboratorgonfirmed Zika virus cases
identified in travelers returninggom areas with local transmission

With current outbreaks in the Americas, cases among U.S. travelers will
most likely increase

Imported cases may result in virus introduction and local spread in
some areas of U.S.




ZikaVirus Incidenceand Attack Rates

A Infection rate: 73% (95%CI@&F)

A Symptomatic attack rate among infected: 18% (95%€27)0
A All age groups affected

A Adults more likely to present for medical care

A Noseveredisease, hospitalizations, deaths

Note: Rates basedn serosurveyon Yap Island2007 (population 7,391)
Duffy M. NEnglJ Med 2009




Reported Clinical Symptoms
Among ConfirmedZika \irus Disease Cases

Symptoms N %
(n=31)
Macular orpapular rash 28 90% Yap Island, 2007
Subjective fever 20 65% Duffy M. NEnglJ Med 2009
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 Clinical Disease Cous®l Outcomes

Clinical illness usualiyild

Symptomdast several days to a week.

Severe disease requiring hospitalization uncommon
Fatalities areare

GuillainrBarrésyndrome reported in patients following suspected Zika
virus infection

I Relationship to Zika virus infection is not known




ZikaVirusand Microcephalyin Brazll

A Reports of ssubstantial increase in number of babies born with
microcephaly irR015 in Braziltrue baseline unknown

T Zika virus infection identified in several infants born with
microcephaly (including deaths) andearlyfetal losses

I Some of the infants with microcephaly have tested negative for
Zika virus

A Incidenceof microcephaly among fetuses with congenifsa
infectionis unknown




Rates of Microcephalypver Time:
the Americasand the Caribbean

Comparison of the rates of microcephaly in the Americas and Caribldean 20102014and 2015

T3 i SN 1 il Updated as of Epidemiological Week 52
: . 7 | (December 27, 201§ January 2, 2016)
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Distinguishing Zika fronbengueand Chikungunya

A Dengue and chikungunya viruses transmitted by same mosquitoes with
similar ecology

A Dengue and chikungunya can circulate in same area and rarely cause co
infections

A Diseases have similar clinical features

A Important to rule out dengue, as proper clinical management can improve
outcome*

*WHO dengue clinical management guidelines:
http://whqglibdoc.who.int/publications/2009/9789241547871 eng.pdf




ClinicalFeatures:

ZikaVirus Comparedto Dengueand Ghikungunya

Features Zika Dengue Chikungunya
Fever ++ +++ +++
Rash - - -
Conjunctivitis RET - -
Arthralgia ++ + +++
Myalgia - ++ +
Headache + ++ ++
Hemorrhage - ++ -
Shock - + _




DiagnosticTestingfor Zika Virus

A Reverse transcriptasgolymerase chain reaction (FPICR) for viral RNA in

~ o Ve ~ e

aSNHzy O2ffSOUSR Xt RFeéa | FOSNI Af
A{SNRf238 F2NJ L3da YR ySdziN}t AT Ay =
after illness onset
AtftlljdzS NBRdAzOGA 2y VS dzifoldri$eAnlvikuspedfigy
neutralizing antibodies in paired sera

A ImmunohistochemicallHC) staining for viral antigens or-RTR on fixed
tissues




SerologyCrossReactionswith Other Haviviruses

A Zika virus serology (IgM) can be positive due to antibodies against related
flaviviruseqe.g., dengue and yellow fever viruses)

A Neutralizing antibody testing may discriminate between cnessting
antibodies in primarylavivirusinfections

A Difficult to distinguish infecting virus in people previously infected with or
vaccinated against a relatdvivirus

A Healthcare providers should work with state and local health departments
to ensure test results are interpreted correctly




Laboratories for Diagnostic Testing

A No commerciallyavailable diagnostic tests
A Testing performedt CDC and a few state health departments
A CDC is working to expand laboratory diagnostic testing in states

A Healthcareproviders should contact their state health department to
facilitate diagnostic testing




Initial Assessment and Treatment

A No specific antiviraherapy
A Treatment is supportivé.e., rest, fluids, analgesics, antipyretics)

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

A Aspirinand other NSAIDs should be avoided until dengue can be ruled ou
to reduce the risk of hemorrhage




Differential Diagnosidor ZikaVirus Disease

A Dengue A Group A streptococcus
A Chikungunya A Rubella

A Leptospirosis A Measles

A Malaria A Adenovirus

A Rickettsia A Enterovirus

A Parvovirus

* Similar clinical features




ZikaVirus Disease Survelllance

A Consider in travelers with acute onset of fever, maculopapular rash,
arthralgia, or conjunctivitis within 2 weeks after return

A Inform and evaluate women who traveled aneas withZikavirus
transmissiorwhile they were pregnant

A Evaluatdetuses/infants of women infected during pregnancy for
possible congenital infection and microcephaly

A Be aware of possible local transmission in areas whAekkesspecies
mosquitoes are active




Reporting ZikaVirus Disease Cases

A As anarboviraldiseaseZikavirusdisease is aationally notifiabledisease

I Healthcareproviders encouraged to report suspected cases to their
state health department

A State health departments are requested to report laborateonfirmed
cases taCDC

A Timely reporting allows health departments to assess and reduce the risk
of local transmission or mitigate further spread




Zika Virus Preventive Measures
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No vaccine or medication to prevent infection or disease
Primary prevention measure is to reduce mosquito exposure

Pregnant women should consider postponing travel to areas with ongoing
Zika virus outbreaks

Protect infected people from mosquito exposure during first week of
lliness to prevent further transmission



Possible Futuré€Courseof ZikaVirus in the Americas

A Virus will continue to spread in areas with competent vectors
I Transmissiomcreasing in Central America, Mexico, and Caribbean
I Anticipatefurther spread in Puerto Rico and U.S. Virgin Islands
A Travelassociatecdtases will introduce virus to U.S. states
I Importedcases will result in some local transmission and outbreaks
I Airconditioning may limit the size and scope of outbreaks
I Coldentemperatures will interrupt and possibly stop further spread
A Experience from dengue might Ipeedictive
I From2010;2014,1.5million dengue cases reported per year to PAHO
I 558travelrelated and 25 locally transmitted cases in U.S. states
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Zika Virus and Preghancy
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A Limited information is available
A Existing data show:
I Noevidence of increased susceptibility
I Infectioncan occur in any trimester
I Incidenceof Zika virus in this population is not known

T Noevidence of more severe disease

—a
Centers for Disease Control and Preventid®C Health Advisory: recognizing Managing and reporting Zika Virus Infections in Travelers Retur@iegt&idmerica, South America, the
Caribbean and Mexic@016.
Besnard M., et al., Evidence of perinatal transmission of Zika virus, French Polynesia, December 2013 and February 30iveif@@14. 19(14): p.-5.
OliveiraMelo, A., et al., Zika virus intrauterine infection causes fetal brain abnormality and microcephaly: tip of the iceberg? ndlira€hstetrics & Gynecology, 2016. 47(1): {7.. 6



Maternal-Fetal Transmission of Zik&irus

A Evidence of materndetal transmission

I Zikavirus infectionconfirmedin infants with microcephaly in Brazil and
In infants whose mothers have traveled to Brazil but delivereétienUS

I Zika virus RNAlentified in specimens of fetal losses

I Zika virudetectedprenatally in amniotic fluid

A Two women at 30 weekgyestation with a history of symptoms consistent
with Zika infection

A Fetal microcephaly and intracranial calcifications detected on ultrasound

A Amniotic fluid testingpositivefor Zika virus RNA by TR

OliveiraMelo, A., et al., Zika virus intrauterine infection causes fetal brain abnormality and microcephaly: tip of the iceberg? ndliraS€thstetrics & Gynecology, 2016. 47(1):{7- 6



Maternal-Fetal Transmission of Zik&irus

A Evidence of perinatal transmission (during time of delivery)

I Zikaoutbreak in French Polynesia 202614

A Two pregnant women with signs and symptoms consistent with Zika
infection around the time of delivery

A Both mothers tested positive for Zika virus RNA byPRR
A Zika virus infection was confirmed in the neonate$, days after delivery
A Unlikely that neonates were exposedrimsquitoes

A Outcomes regarding microcephaly were not reported

Besnard M., et al., Evidence of perinatal transmission of Zika virus, French Polynesia, December 2013 and February Blideif @2@14. 19(14): p.-b.




CDC Recommendations:
PregnantWomen Considering Travel

A Pregnant women in any trimester should consider postponing travel
areas where Zika is present

A Pregnanwomen who do travel to one of these areas should talk to their
healthcare provider and strictly follow steps to avoid mosquito bites
during the trip



Zika Virus Diseasikrevention:
PregnantWwomen

A Avoid mosquito bites :
I UseEPAregistered insect repellent

A EPAregistered repellents including DEET are considered safe to
use in pregnant and lactating women

I Wearlongsleevedshirts and long pants to cover exposed skin
I Wear Permethrirareated clothes
I Stayand sleep in screeneith or airconditioned rooms
A Aedesnosquitoesthat transmitZikavirus bitemostly during the daytime
I Practicemosquito prevention strategies throughout the entire day




Evaluation of PregnantVomen

A Healthcare providers:
I Obtainrecent travel history from pregnant women

I If history of travel to an area with ongoing Zika transmission during
pregnancy is present:

A Evaluate for symptoms of Zika virus and other related viruses (dengue
and chikungunypduring or within 2 weeks of travel
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http://www.cdc.gov/immwr/volumes/65/wr/mm6502eler.htm?s_cid=mm6502eler_e



http://www.cdc.gov/mmwr/volumes/65/wr/mm6502e1er.htm?s_cid=mm6502e1er_e

Interim guidance:
Testing Algorithnfor a Pregnant Womarwith History of Travel

to an Areawith ZikaVirus Transmission

Pregnant woman with history of travel to an area Zika virus
transmission http://wwwnc.cdc.gov/travel/notices

|
A L 4
Pregnant woman reports clinical iliness consistent with Pregnant woman does NOT report clinical illness consistent
Zika virus disease during or within 2 weeks of travel with Zika virus disease during or within 2 weeks of travel

Test for Zika virus infection Fetal ultrasound to detect microcephaly
or intracranial calcifications
I ]
] L 4 § ¥
Positive or inconclusive Negative test(s) for . . -
test for Zika virus infection Zika virus infection Either finding is present No findings present
T ! | |
Fetal ultrasound to detect Fetal ultrasound to detect microcephaly Test pregnant woman Consider serial ultrasounds
microcephaly or or intracranial calcifications for Zika virus infection to detect development of
intracranial calcifications | Consider amniocentesis microcephaly or
Offer amniocentesis for y y for Zika virus testing intracranial calcifications
Zika virus testing Either finding is present No findings present A
* .
Either finding develops

Consider amniocentesis
for Zika virus testing
Petersen EE, Staples JE, Meaney-Delman, D, et al. Interim Guidelines for Pregnant Women During a Zika Virus Outbreak — United States, 2016. MMWR Morb Mortal Wkly Rep 2016;65(Early Release):1-4. DOI




Recommendations for Testing

A Pregnant women should be tested:

I Historyof travel to an area with Zika virus transmission during
pregnancy AND :

A Presence of two or more of the following symptoms (acute onset of fever,
maculopapular rash, arthralgia, or conjunctivitis) during travel or within 2
weeks oftravel

OR

A Presence of fetal microcephaly or intracranial calcification by ultrasound



Interim guidance:
Testing Algorithm for a Pregnant Woman with History of Travel
to an Area with Zika Virus Transmission

*Two or more of the
following symptoms:

A Acute onset of fever
A Maculopapular rash
A Athralgia

A Conjunctivitis

*RT-PCR test should be
performed during the first
week after onset of
symptoms




