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MEMORANDUM

DATE: June 7, 2016
TO: Healthcare Providers
FROM: Mary DiOrio, MD, MPH VYY) AT <

Medical Director
SUBJECT: Zika Precautions for Ohio Residents

Zika outbreaks are currently occurring in many countries and territories. The purpose of this
memorandum is to provide information and resources to you and your patients about Zika virus.
e Zika virus is spread to people primarily through the bite of an infected mosquito.
¢ The primary mosquito (Aedes aegypti) that transmits the virus is not established in Ohio, but the
Asian tiger mosquito (Aedes albopictus) is established in parts of Ohio and could potentially
pick up and transmit the disease.
e The most common symptoms of Zika virus are fever, rash, joint pain, and conjunctivitis (red
eyes).
e The illness is usually mild with symptoms lasting for several days to a week.

Zika virus infection is of greater concern during pregnancy and for women that are trying to get
pregnant because prenatal transmission has been identified with Zika virus. Adverse outcomes that
have been associated with Zika virus infection during pregnancy include:

e Microcephaly including absent or poorly developed brain structures

e Pregnancy loss

o Eye defects

e Growth restriction, both intra-uterine and post-natal

Unfortunately, very little is known about the timing, absolute risk, or continuum of outcomes associated
with Zika virus infection during pregnancy. There is currently no vaccine or medication to prevent Zika
virus infection.

The Centers for Disease Control and Prevention (CDC) has recently released a webinar focused on
updated guidance related to reproductive health and sexual transmission of Zika virus. Please take
some time to review the webinar for Updated Interim Zika Clinical Guidance for Reproductive Age
Women and Men, Sexual Transmission of Zika, and the U.S. Zika Pregnancy Registry by clicking here.
The CDC's most updated guidance to healthcare providers caring for women of reproductive age with
possible Zika virus infections is available at
http://www.cdc.gov/mmwr/volumes/65/wr/mm6512e2.htm?s cid=mm6512e2 w.

The CDC'’s most updated guidance to healthcare providers caring for infants and children with possible
Zika virus infections, including information on collecting specimens at the birth of infants born to women
with Zika virus infections or suspected of having congenital Zika virus infections, is available at
http://www.cdc.gov/mmwr/volumes/65/wr/mm6507el.htm?s cid=mm6507el w.
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The CDC also recommends special precautions for pregnant women. Women who are pregnant should
avoid travel to areas where Zika virus transmission is ongoing
(http://www.cdc.gov/zika/pregnancy/index.html). If you have a patient who is pregnant and has traveled
to an area with active Zika virus transmission, CDC recommends testing for Zika virus infection:

e Asymptomatic pregnant women (women who do not report clinical illness consistent with
Zika virus disease) should be offered serologic testing 2—12 weeks after return from travel.

e For pregnant women with clinical illness consistent with Zika virus disease, testing is
recommended during the first week of illness.

e Please contact the local health department where your patient lives to coordinate submission of
samples to the Ohio Department of Health (ODH) Laboratory for testing at ODH Laboratory
and/or CDC. Healthcare providers should discuss reproductive life plans, including pregnancy
intention and timing, with women of reproductive age in the context of the potential risks
associated with Zika virus infection.

Zika virus can also be spread by a man to his sexual partners. In known cases of sexual transmission,
the men developed symptoms of Zika virus infection. From these cases, we know the virus can be
spread through sexual contact when the man is experiencing symptoms, before symptoms start and
after symptoms resolve. In one case, the virus was spread a few days before symptoms developed.
The virus is believed to be present in semen longer than in blood. For a pregnant woman with a
partner who has traveled to endemic areas, either abstinence or intercourse with condoms for the
duration of the pregnancy is recommended for prevention.

The best way to avoid Zika virus infection and other mosquito-borne diseases is to prevent mosquito
bites (http://www.cdc.gov/vitalsigns/zika/infographic.html#graphic-b) by:

e Removing their breeding sites

o Empty standing water from flower pots, buckets and barrels.

o Change the water in pet dishes, and replace the water in bird baths weekly

o Dirill holes in tire swings so water drains out

o Keep children's wading pools empty and on their sides when they aren't being used
o Keep trash can lids closed to prevent rain from collecting inside.

e When outdoors, wearing Environmental Protection Agency (EPA)-registered insect repellents.
All EPA registered insect repellents have been evaluated for effectiveness. When used as
directed, EPA-registered insect repellents are proven safe and effective, even for pregnant
women. Always follow the product label instructions.

e Making sure to use insect repellent and wearing long sleeves and pants when and where
these maosquitoes are active. Unlike many mosquitoes, the Asian tiger mosquitoes are most
active during the day and are most common in shade conditions.

e Making sure you have good screens on your windows and doors to keep mosquitoes out.

Note: Asian tiger mosquitoes are container-breeding mosquitoes. They do not breed in ponds,
puddles or marshes.

Actions by ODH

The ODH Laboratory conducts Zika virus testing to identify suspected Zika virus infection in
symptomatic individuals with an acute illness of less than 7 days’ duration. The genetic material of the
Zika virus often can be detected in blood specimens collected within seven days of symptom onset.
Blood specimens tested by the ODH Laboratory and collected 4 or more days after illness onset will be
forwarded to the CDC for antibody testing.

ODH coordinates with local health jurisdictions and healthcare providers if a human case of Zika virus
infection is diagnosed during mosquito season in Ohio by local transmission or sexual transmission.
Additional public health response activities will occur. ODH will work with local health departments and
other local partners to carry out mosquito surveillance. Local agencies use this information to issue
alerts and target control efforts to reduce the number of mosquitoes that could potentially transmit Zika
virus. ODH also provides press releases to alert the public at the first sign of mosquito activity and
again if a locally-acquired case were to be reported.

For more information about ODH’s activities please check the ODH website at
http://www.odh.ohio.qgov/zika
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CDC has updated its interim guidance for U.S. health care
providers caring for women of reproductive age with possible
Zika virus exposure (1) to include recommendations on coun-
seling women and men with possible Zika virus exposure who
are interested in conceiving. This guidance is based on limited
available data on persistence of Zika virus RNA in blood and
semen (2-5). Women who have Zika virus disease* should wait
at least 8 weeks after symptom onset to attempt conception,
and men with Zika virus disease should wait at least 6 months
after symptom onset to attempt conception. Women and men
with possible exposure to Zika virus but without clinical illness
consistent with Zika virus disease should wait at least 8 weeks
after exposure to attempt conception. Possible exposure to Zika
virus is defined as travel to or residence in an area of active
Zika virus transmission (http://www.cdc.gov/zika/geo/active-
countries.html), or sex (vaginal intercourse, anal intercourse,
or fellatio) without a condom with a man who traveled to or
resided in an area of active transmission. Women and men who
reside in areas of active Zika virus transmission should talk
with their health care provider about attempting conception.
This guidance also provides updated recommendations on
testing of pregnant women with possible Zika virus exposure.
These recommendations will be updated when additional data
become available.

The current Zika virus outbreak was identified in Brazil
in May 2015, and knowledge about Zika virus infection, its

*Zika virus disease is defined as having at least one of the following signs or
symptoms: acute onset of fever, rash, arthralgia, conjunctivitis; and laboratory
confirmation of Zika virus infection. Persons who had possible Zika virus exposure
and display one or more signs or symptoms consistent with Zika virus disease
(acute onset of fever, rash, arthralgia, conjunctivitis) but did not have testing
performed should follow recommendations for persons with Zika virus disease.

potential adverse effects on pregnancy, and transmission is
rapidly evolving. As of March 23, 2016, there were 39 countries
and U.S. territories reporting active Zika virus transmission
(6). Updates on areas with active Zika virus transmission are
available online at http://wwwnc.cdc.gov/travel/notices.

Zikavirus is primarily transmitted through the bite of infected
Aedes species mosquitoes. However, Zika virus can also be sexu-
ally transmitted from a man infected with the virus to his sexual
partners (3,5,7-10). Based on data from a previous outbreak,
most persons infected with Zika virus are asymptomatic (/7).
Signs and symptoms, when present, are typically mild, with the
most common being acute onset of fever, macular or papular
rash, arthralgia, and conjunctivitis (/7).

Increasing epidemiologic, clinical, laboratory, and pathologic
evidence supports a link between Zika virus infection during
pregnancy and adverse pregnancy and birth outcomes, includ-
ing pregnancy loss, microcephaly, and brain and eye abnormali-
ties (/2—16). A critical knowledge gap for health care providers
counseling women is the level of risk for adverse pregnancy
and birth outcomes associated with Zika virus infection. That
risk is currently unknown, but two recent studies might be
informative. A retrospective analysis of the 2013-2014 Zika
virus outbreak in French Polynesia identified eight fetuses and
infants with microcephaly; using mathematical modeling, it
was estimated that microcephaly affected approximately 1%
of fetuses or infants born to women infected with Zika virus
during the first trimester of pregnancy (/7). In a recent study
from Brazil, among 42 women with laboratory-confirmed
Zika virus infection at any time during pregnancy who
underwent prenatal ultrasonographic studies, 12 (29%) had
abnormal findings; these included microcephaly, intracranial
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calcifications, other brain abnormalities, abnormal cerebral
artery flow, intrauterine growth restriction, and fetal death (16).
Further studies are underway to better estimate this risk, but
it is important to recognize that microcephaly caused by viral
destruction of brain tissue is likely to be part of a spectrum
of neurological damage; the percentages in both studies may
substantially underestimate the proportion of infants affected.

The risk for adverse pregnancy outcomes associated with
maternal Zika virus infection around the time of conception
is currently unknown. However, early reports suggest there
might be adverse outcomes associated with Zika virus infec-
tion in early pregnancy: two women with Zika virus disease
at <7 weeks gestation both had pregnancy losses, with Zika
virus RNA detected in products of conception, and another
woman with clinical illness consistent with Zika virus disease
at 7-8 weeks’ gestation delivered a full-term infant with severe
microcephaly (75). Other viral infections (e.g., cytomega-
lovirus, rubella, and parvovirus) that have occurred around
the time of conception have been associated with congenital
infection and associated adverse pregnancy and birth outcomes
(18-22); however, in these cases the exact timing of infection
relative to timing of conception was often unknown.

Because currently available data are limited, providing pre-
conception counseling following possible Zika virus exposure
is challenging. Decisions about pregnancy timing are personal
and complex, and discussions with patients should be indi-
vidualized. CDC and state health departments have received
numerous inquiries from health care providers requesting
information on how best to counsel patients regarding tim-
ing of pregnancy following possible Zika virus exposure and
diagnosis of Zika virus disease. CDC has developed updated
interim guidance to address these concerns. This guidance is
based on expert opinion, the limited available data on Zika
virus, and knowledge about risks for other viral infections in
the periconceptional period. CDC continues to evaluate all
available evidence and to update recommendations as new
information becomes available.

Preconception Counseling Recommendations For
Women With Possible Exposure to Zika Virus Who
Do Not Reside In an Area With Active Zika Virus
Transmission

There is no evidence that Zika virus will cause congenital
infection in pregnancies conceived after the resolution of
maternal Zika viremia. Data on the incubation period for
Zika virus disease and the duration of Zika viremia are lim-
ited. Evidence from case reports and experience from related

flavivirus infections indicate that the incubation period for
Zika virus disease is likely 3—14 days (7,23,24). After symptom
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onset, the duration of Zika viremia may range from a few days
to 1 week (24-26); the longest duration of viremia in the
published literature was 11 days (4).

Health care providers should provide preconception counsel-
ing to women with possible Zika virus exposure. Discussions
should include information about the signs and symptoms of
Zika virus disease and the potential adverse outcomes associ-
ated with Zika virus infection in pregnancy. Women with Zika
virus disease should wait until at least 8 weeks after symptom
onset before attempting conception. No data are available
regarding the risk for congenital infection among pregnant
women with asymptomatic infection. Based on the estimated
upper limit of the incubation period for Zika virus disease
(14 days) and approximate tripling of the longest published
period of viremia after symptom onset (11 days), and given the
limited data on duration of Zika viremia and the potential for
individual immune system variability, asymptomatic women
with possible Zika virus exposure should be advised to wait at
least 8 weeks after the last date of exposure before attempting
conception. Health care providers should provide informa-
tion on available strategies to prevent unintended pregnancy,
including use of the most effective contraceptive methods
that can be used correctly and consistently (27). In addition,
patients should be counseled that correct and consistent use of
condoms reduces the risk for sexually transmitted infections.

Preconception Counseling Recommendations For
Men With Possible Exposure to Zika Virus Who Do
Not Reside In an Area With Active Zika Virus
Transmission

Sexual transmission of Zika virus can occur, although data
about the risk are limited. CDC has reported six laboratory-
confirmed cases of sexually transmitted Zika virus disease
(9,28). To date, all reported cases have involved sexual
transmission from a man with symptoms, and have occurred
within 3 weeks of symptom onset (7,9,10). Infectious Zika
virus has been isolated from the semen of two men (one with
hematospermia) at least 2 weeks after symptom onset (5) and
possibly up to 10 weeks after symptom onset (3). A third report
documented Zika virus RNA in semen 62 days after symptom
onset (2). The duration and pattern of Zika virus persistence
in semen is not known; further testing was not performed to
document when replicative Zika virus or Zika virus RNA were
no longer present in the men’s semen.

Based on these data, men and their female partners should
wait to attempt conception until the risk for sexual transmis-
sion is believed to be minimal. Men who have had a diagno-
sis of Zika virus disease should wait at least 6 months after
symptom onset before attempting conception. This interval
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was recommended based on limited information regarding
persistence of Zika virus in semen, and it allows for three times
the longest period that Zika virus RNA has been detected in
semen after symptom onset.

It is not known whether men with asymptomatic Zika virus
infection can transmit the virus sexually. There have been
no reported cases of sexual transmission from asymptomatic
men. Although it has not been documented, it is biologically
plausible that men who have been infected with Zika virus but
display no symptoms of Zika virus disease might shed Zika
virus in the semen. In the absence of data and to be consistent
with other recommendations, men who have possible Zika
virus exposure without clinical illness consistent with Zika
virus disease should wait at least 8 weeks after possible exposure
before attempting conception. If symptoms do not develop,
the couple could consider attempting conception or waiting
longer. Given the limited data, health care providers should
discuss with couples the many factors that might influence a
decision about attempting conception, such as level of risk for
Zika virus exposure and reproductive life plans.

Preconception Counseling Recommendations For
Women and Their Partners Residing In Areas With
Active Zika Virus Transmission

Health care providers caring for women and men residing in
areas with active Zika virus transmission who have Zika virus
disease should recommend they wait until the risk for viremia
or viral shedding in semen is believed to be minimal to avoid
potential adverse outcomes that have been linked with Zika virus
infection in pregnancy. Women with Zika virus disease should
wait at least 8 weeks from symptom onset before attempting
conception; men with Zika virus disease should wait at least
6 months from symptom onset before attempting conception.

Women and men who reside in an area with active Zika virus
transmission, but who do not have clinical illness consistent
with Zika virus disease and who desire pregnancy should talk
with their health care providers. Particularly in the context of
Zika virus transmission, it is important for women and their
partners to plan their pregnancies. As part of that planning
process, women and their partners should discuss the risks for
active Zika virus transmission with their health care providers,
and providers should discuss their patients’ reproductive life
plans in the context of potential Zika virus exposure (Box).
An assessment of the risk for Zika virus exposure includes
evaluating the presence of mosquitoes in and around the home,
protective measures practiced, and levels of active Zika virus
transmission. Taking protective measures to avoid mosquito
bites has been demonstrated to reduce the risk for mosquito-
borne diseases (29,30); however, it might not be possible to

BOX. Recommendations for counseling persons in areas of active
Zika virus transmission interested in attempting conception

Assess risk of Zika virus exposure
Environment

* Air conditioning, window screens in home

¢ Work environment

* Residence in area with high mosquito density

¢ Level of Zika viru transmission in the local area
Personal measures to prevent mosquito bites

* Protective clothing

* Use of EPA-registered insect repellent

* Emptying/removing standing water in containers
Personal measures to prevent sexual transmission

* Willingness to use condoms or abstain from sex

throughout pregnancy

Discuss Zika virus infection in pregnancy
* Signs/symptoms of Zika virus disease
* Possible adverse consequences of Zika virus infection
during pregnancy
* Unknown duration of epidemic

Explore reproductive life plan
* Fertility
* Age
* Reproductive history
* Medical history

* Personal values, preferences

Discuss risks/benefits of pregnancy at this time with
woman and her partner
e If pregnancy not desired now, discuss contraceptive
options

eliminate the risk for Zika virus exposure during pregnancy.
The expected duration of a Zika virus outbreak in any particu-
lar location is unknown. Health care providers should discuss
factors that might influence timing of pregnancy, including
fertility, age, reproductive history, medical history, and personal
values and preferences. The decision about timing of pregnancy
should be made by the woman or couple in consultation with
a health care provider.

As part of counseling with health care providers, some
women and their partners residing in areas of active Zika
virus transmission might decide to delay pregnancy. Health
care providers should discuss strategies to prevent unintended
pregnancy, including use of the most effective contraceptive
methods (27). In addition, patients should be counseled that
correct and consistent use of condoms reduces the risk for
sexually transmitted infections.

MMWR / March 25,2016 / Vol. 65 3



Early Release

Recommendations For Testing of Persons
Attempting Conception

Testing of serum for evidence of Zika virus infection should
be performed in persons with possible exposure to Zika virus
who have one or more of the following signs or symptoms
within 2 weeks of possible exposure: acute onset of fever, rash,
arthralgia, or conjunctivitis (37). Routine testing is not cur-
rently recommended for women or men who are attempting
conception who have possible exposure to Zika virus but no
clinical illness. The performance of the test in asymptomatic
persons is unknown, and results might be difficult to interpret.
It is not known whether a positive serologic test result in an
asymptomatic man would indicate possible presence of Zika
virus in semen, or if a negative serologic test result would
preclude the presence of the virus in semen.

Reverse transcription-polymerase chain reaction (RT-PCR)
testing of semen has not yet been validated. Intermittent shed-
ding of other viruses in semen is recognized (32,33); however,
the pattern of Zika virus shedding in semen is unknown.
Further, the detection of Zika virus RNA in semen does not
necessarily indicate the presence of infectious virus in semen.
Because of these concerns, a positive or negative semen test
result might not provide sufficient data to guide recommenda-
tions regarding attempting conception. Thus, testing of semen
is not currently recommended. Studies are underway to better
understand the performance of these tests, the persistence of
Zika virus in semen, and how best to interpret the results.

Special Considerations For Women Undergoing
Fertility Treatment

No instances of Zika virus transmission during fertility
treatment have been documented, but transmission through
donated gametes or embryos is theoretically possible, given that
Zika virus can be present in semen, and sexual transmission
has occurred (2,7-9). Zika virus is not likely to be destroyed
in the cryopreservation process. Fertility treatment for sexually
intimate couples using their own gametes and embryos should
follow the timing recommendations for persons attempting
conception, although recommendations might need to be
adjusted depending on individual circumstances. The Food
and Drug Administration (FDA) has developed guidance
for donated tissues in the context of a Zika virus outbreak,
including donated sperm, oocytes, and embryos (34); the
guidance states that living donors will be deemed ineligible
for anonymous donation if they have any of the following risk
factors: medical diagnosis of Zika virus infection in the past
6 months; residence in or travel to an area with active Zika
virus transmission within the past 6 months; or within the
past 6 months had sex with a male partner who, during the
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6 months before this sexual contact, received a diagnosis of
or experienced an illness consistent with Zika virus disease,
or had traveled to an area of active Zika virus transmission.
FDA guidance applies to anonymous donors, but does not
apply to sexually intimate couples. In accordance with previous
FDA guidance, directed (or known) donors must undergo the
same evaluation and eligibility determination as anonymous
donors. However, gametes or embryos from directed donors
who are ineligible may be used, per FDA guidance, if the
tissue is properly labeled to indicate potential increased risk,
all participating parties are aware of and willing to incur the
risk, and physicians are aware of the status of gametes or
embryos. Professional organizations recommend recipients
be informed and counseled about potential risks before use

of the donated tissue (35).

Updated Recommendations For Testing Pregnant
Women With Possible Zika Virus Exposure

Pregnant women who had possible exposure to Zika virus
who do not reside in an area with active transmission should
be evaluated for Zika virus infection and tested in accordance
with CDC Updated Interim Guidance (Figure 1). Similarly,
pregnant women who reside in an area with active Zika virus
transmission should be evaluated and tested in accordance with
CDC interim guidance (Figure 2); a decision to implement
testing of asymptomatic pregnant women should be made by
local health officials based on information about levels of Zika
virus transmission and laboratory capacity. A negative immu-
noglobulin M test result obtained 2—12 weeks after known
exposure would suggest that a recent Zika virus infection did
not occur and could obviate the need for serial ultrasounds.

Health care providers should assess their patients’ travel his-
tories. In certain circumstances, such as patients with frequent
travel (e.g., daily or weekly) to areas of active Zika virus trans-
mission, health care providers should follow CDC'’s interim
guidance for pregnant women residing in areas with active Zika
virus transmission (Figure 2). Health care providers who care
for pregnant women who reside along the U.S.-Mexico border
should assess their patients’ travel histories, including fre-
quency of cross-border travel, and destinations. Areas of active
Zika virus transmission in Mexico not bordering the United
States have been reported. There are currently no reports of
active Zika virus transmission along the U.S.-Mexico border.
However, if active transmission occurs, local health officials
should determine when to implement testing of asymptomatic
pregnant women based on information about levels of Zika
virus transmission and laboratory capacity.

As previously recommended (8), men who travel to or
reside in an area with active Zika virus transmission and
have a pregnant partner should correctly and consistently use
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FIGURE 1. Updated interim guidance: testing algorithm*1:5.1 for a pregnant woman with possible Zika virus exposure** not residing in an area
with active Zika virus transmission

Pregnant woman with possible exposure to Zika virus

/

Test for Zika virus infection

/ /
Positive or inconclusive for Negative for
Zika virus infection Zika virus infection
/
Consider serial fetal ultrasounds Fetal ultrasound to detect abnormalities
consistent with Zika virus disease

\
Fetal abnormalities consistent Fetal abnormalities consistent
with Zika virus disease present with Zika virus disease not present
/
Retest pregnant woman for Routine prenatal care
Zika virus infection

* Testing is recommended for pregnant women with clinical iliness consistent with Zika virus disease, including one or more of the following signs or symptoms:
acute onset of fever, rash, arthralgia, or conjunctivitis during or within 2 weeks of travel or possible sexual exposure. Testing includes Zika virus reverse transcription-
polymerase chain reaction (RT-PCR), and Zika virus immunoglobulin M (IgM) and neutralizing antibodies on serum specimens. More information is available at
http://www.aphl.org/Materials/CDCMemo_Zika_Chik_Deng_Testing_011916.pdf. Because of the overlap of symptoms and areas where other viral ilinesses are
endemic, evaluate for possible dengue or chikungunya virus infection.

T Testing can be offered to pregnant women without clinical illness consistent with Zika virus disease. If performed, testing should include Zika virus IgM, and if IgM
test result is positive or indeterminate, neutralizing antibodies on serum specimens. Testing should be performed 2-12 weeks after travel.

§ Laboratory evidence of maternal Zika virus infection: 1) Zika virus RNA detected by RT-PCR in any clinical specimen; or 2) positive Zika virus IgM with confirmatory
neutralizing antibody titers that are >4-fold higher than dengue virus neutralizing antibody titers in serum. Testing is considered inconclusive if Zika virus neutralizing
antibody titers are <4-fold higher than dengue virus neutralizing antibody titers.

1 Fetal abnormalities consistent with Zika virus disease include microcephaly, intracranial calcifications, and brain and eye abnormalities. Fetal ultrasounds might
not detect abnormalities until late second or early third trimester of pregnancy.

** Possible exposure to Zika virus includes travel to an area with active Zika virus transmission (http://wwwnc.cdc.gov/travel/notices), or sex (vaginal intercourse, anal
intercourse, or fellatio) without a condom with a man who traveled to, or resided in, an area with active Zika virus transmission. Testing is not currently recommended
for pregnant women with possible sexual exposure to Zika virus if both partners are asymptomatic.

condoms or abstain from sex for the duration of pregnancy. possible Zika virus exposure should be tested for evidence of
This course is the best way to avoid even a minimal risk for Zika virus infection if the woman develops at least one sign
sexual transmission of Zika virus, which could result in adverse or symptom of Zika virus disease or if her male partner has
fetal effects if contracted during pregnancy. Pregnant women had diagnosed Zika virus disease or a clinical illness consistent
who have had sex without a condom with a male partner with with Zika virus disease.
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FIGURE 2. Updated interim guidance: testing algorithm*t: 5, 1 for a pregnant women residing in an area with active Zika virus transmission,**
with or without clinical ilinesstt consistent with Zika virus disease

Pregnant woman residing in an area with local Zika virus transmission

|
' !

Pregnant woman reports clinical illness Pregnant woman does not report clinical illness
consistent with Zika virus disease consistent with Zika virus disease
Test for Zika virus infection Test for Zika virus infection upon intiation of prenatal care
Positive or inconclusive Negative for Positive or inconclusive Negative for Zika virus infection
for Zika virus infection Zika virus infection for Zika virus infection
/ / Fetal ultrasound at 18-20 weeks’ gestation
Consider serial Fetal ultrasound Consider serial Test for Zika virus infection
fetal ultrasounds fetal ultrasounds mid-second trimester
\ / /
Fetal abnormalities Fetal abnormalities Fetal abnormalities consistent No fetal abnormalities consistent with
consistent with Zika consistent with Zika virus with Zika virus disease, or Zika virus disease and negative
virus disease present disease not present positive or inconclusive test test result for Zika virus infection
result for Zika virus infection
/

Retest pregnant Routine prenatal care
Routine prenatal care
woman for S i Consider serial P
Zika virus infection Test for Zika virus infection fetal ultrasounds Consider an additional
mid-second trimester, and fetal ultrasound

Consider an additional
fetal ultrasound

Fetal abnormalities consistent
with Zika virus disease,
consider retest for Zika virus infection

* Tests for pregnant women with clinical illness consistent with Zika virus disease include Zika virus reverse transcription-polymerase chain reaction (RT-PCR), and
Zika virus immunoglobulin M (IgM) and neutralizing antibodies on serum specimens. More information is available at http://www.aphl.org/Materials/CDCMemo_
Zika_Chik_Deng_Testing_011916.pdf. Because of the overlap of symptoms and areas where other viral illnesses are endemic, evaluate for possible dengue or
chikungunya virus infection. If chikungunya or dengue virus RNA is detected, treat in accordance with existing guidelines. Timely recognition and supportive
treatment for dengue virus infections can substantially lower the risk of medical complications and death. Repeat Zika virus testing during pregnancy is warranted
if clinical iliness consistent with Zika virus disease develops later in pregnancy.

T Testing can be offered to pregnant women without clinical iliness consistent with Zika virus disease. If performed, testing should include Zika virus IgM, and if IgM
test result is positive or indeterminate, neutralizing antibodies on serum specimens. Results from serologic testing are challenging to interpret in areas where
residents have had previous exposure to other flaviviruses (e.g., dengue, yellow fever) because of cross-reactivity with other flaviviruses.

§ Laboratory evidence of maternal Zika virus infection: 1) Zika virus RNA detected by RT-PCR in any clinical specimen; or 2) positive Zika virus IgM with confirmatory
neutralizing antibody titers that are >4-fold higher than dengue virus neutralizing antibody titers in serum. Testing would be considered inconclusive if Zika virus
neutralizing antibody titers are <4-fold higher than dengue virus neutralizing antibody titer.

1 Fetal abnormalities consistent with Zika virus disease include microcephaly, intracranial calcifications, and brain and eye abnormalities. Fetal ultrasounds might
not detect abnormalities until late second or early third trimester of pregnancy.

** http://wwwnc.cdc.gov/travel/notices/. Local health officials should determine when to implement testing of asymptomatic pregnant women based on information
about levels of Zika virus transmission and laboratory capacity.
1 Clinical illness is consistent with Zika virus disease if one or more signs or symptoms (acute onset of fever, rash, arthralgia, or conjunctivitis) are present.
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Pregnant women who do not reside in areas with active Zika
virus transmission who have had possible Zika virus exposure
during the 8 weeks before conception (6 weeks before the last
menstrual period) can be offered serologic testing within 2—12
weeks of this exposure. As previously recommended, all persons
with possible exposure and clinical illness consistent with Zika
virus disease should be tested for Zika virus infection.

An additional update to previously published guidance
relates to amniocentesis. Consideration of amniocentesis
should be individualized for each clinical circumstance; thus,
amniocentesis has been removed from the updated testing
algorithms (Figure 1) (Figure 2). Similar to evaluation of other
congenital infections, amniocentesis may be considered in the
evaluation of potential Zika virus infection. It is unknown
how sensitive or specific RT-PCR testing of amniotic fluid is
for congenital Zika virus infection, whether a positive result
is predictive of a subsequent fetal abnormality, and if it is
predictive, what proportion of infants born following infec-
tion will have abnormalities. The optimal time to perform
amniocentesis to diagnose congenital Zika virus infection is
not known; Zika virus RNA has been detected in amniotic
fluid as early as 4 weeks after maternal symptom onset, and as
carly as 17 weeks’ gestation (unpublished data). Health care
providers should discuss the risks and benefits of amniocentesis
with their patients.

The algorithms have also been updated to reflect accu-
mulated data on ultrasonographic findings that might be
consistent with Zika virus disease, including microcephaly,
intracranial calcifications, and brain and eye abnormalities.
This guidance will be updated as additional information
becomes available (http://www.cdc.gov/zika/).
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CDC has updated its interim guidelines for U.S. health care
providers caring for infants born to mothers who traveled to or
resided in areas with Zika virus transmission during pregnancy
and expanded guidelines to include infants and children with
possible acute Zika virus disease (/). This update contains
a new recommendation for routine care for infants born to
mothers who traveled to or resided in areas with Zika virus
transmission during pregnancy but did not receive Zika virus
testing, when the infant has a normal head circumference,
normal prenatal and postnatal ultrasounds (if performed), and
normal physical examination. Acute Zika virus disease should
be suspected in an infant or child aged <18 years who 1) trav-
eled to or resided in an affected area within the past 2 weeks
and 2) has >2 of the following manifestations: fever, rash, con-
junctivitis, or arthralgia. Because maternal-infant transmission
of Zika virus during delivery is possible, acute Zika virus disease
should also be suspected in an infant during the first 2 weeks
of life 1) whose mother traveled to or resided in an affected
area within 2 weeks of delivery and 2) who has >2 of the fol-
lowing manifestations: fever, rash, conjunctivitis, or arthralgia.
Evidence suggests that Zika virus illness in children is usually
mild (2). As an arboviral disease, Zika virus disease is nation-
ally notifiable. Health care providers should report suspected
cases of Zika virus disease to their local, state, or territorial
health departments to arrange testing and so that action can
be taken to reduce the risk for local Zika virus transmission.
As new information becomes available, these guidelines will
be updated: http://www.cdc.gov/zika/.

Zika virus is primarily transmitted to humans through the
bite of Aedes species mosquitoes, most commonly Aedes aegypti
and possibly Aedes albopictus (3). Zika virus was first detected in
the Region of the Americas (Americas) in Brazil in the spring of
2015 (4) and had spread to 26 countries and territories in the

Americas as of February 17, 2016 (http://www.cdc.gov/zika/geo/
active-countries.html). In October 2015, a marked increase in
the number of infants with microcephaly was reported in Brazil
(5). Because of the temporal and geographic occurrence of Zika
virus infection in pregnant women before the reported increase
in microcephaly, a possible association with prenatal Zika virus
infection was postulated (5). Laboratory evidence from a limited
number of cases with microcephaly has supported this poten-
tial association (6,7). Other documented modes of Zika virus
transmission include intrapartum transmission from a mother
with viremia to her infant, sexual transmission, and laboratory
exposures (8—11). Additionally, blood transfusion (70) and organ
or tissue transplantation pose theoretical risks for transmission.
There is no reported evidence of transmission through breastfeed-
ing, although Zika virus RNA has been found in breast milk (9).

Although the exact incubation period of Zika virus disease has
yet to be determined, evidence from case reports and experience
from related flavivirus infections indicate that the incubation
period likely is 3 days to 2 weeks (7.2). Symptomatic disease is
generally mild and characterized by two or more of the following:
acute onset of fever, rash, arthralgia, or nonpurulent conjuncti-
vitis (2,13). The rash associated with Zika virus disease has been
described as pruritic (13) and maculopapular (74).

The spectrum of Zika virus disease in neonates infected in
the perinatal period is unknown. Perinatal transmission of Zika
virus infection to infants from mothers infected near the time
of delivery has been reported in two cases; one of these infants
was asymptomatic, and the other had thrombocytopenia and a
diffuse rash (9). Mother-to-infant transmission of dengue virus,
a related flavivirus, during the perinatal period has resulted in
findings in the newborn ranging from no symptoms to severe
illness (including fever, thrombocytopenia, and hemorrhage),
most often with fever onset during the first week of life (75).
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Similarly West Nile virus, another mosquito-borne flavivirus,
has been transmitted during the perinatal period from three
mothers to their infants, with each infant having one of the
following manifestations: rash, viral encephalitis, and viral
meningitis (16). The clinical features that might be observed
in infants who acquire Zika virus during the perinatal period
are currently unknown.

Available evidence regarding the spectrum of Zika virus disease
in infants and children who are infected through mosquito bites
indicates that most children are asymptomatic or have mild
illness, similar to the findings seen in adults infected with Zika
virus disease. In the outbreak in Yap Island, Micronesia, in 2007,
among persons with clinical illness (age range = 1-76 years),
fever, macular or papular rash, arthralgia, and conjunctivitis were
the most common signs and symptoms (2). In that outbreak,
children aged 0-19 years had lower attack rates of confirmed
and probable Zika virus disease than did adults aged 20-59 years
(2). Additional published data are available for 10 children,
aged 3—16 years (17-22) with Zika virus disease in Africa, Asia,
South America, and the Pacific. All 10 children had fever, but
none had rash, two had conjunctivitis, and three had arthralgia.
Vomiting was reported in two children (17,22), and diarrhea was
reported in two children (22). Among eight recent travel-related
cases among children in the United States, all had rash and at
least one other sign or symptom (fever, arthralgia, nonpurulent
conjunctivitis) (CDC, unpublished data, 2016).

Deaths from Zika virus infection appear to be rare in persons
of all ages. One death was reported in a female aged 15 years
with sickle cell disease (hemoglobin SC), who experienced 4 days
of fever, myalgia, abdominal pain and jaundice (/8). A blood
sample collected 5 days after illness onset was positive by reverse
transcription—polymerase chain reaction (RT-PCR) for Zika virus
RNA and negative for dengue, chikungunya, and yellow fever
viruses (/8). This patient died from complications of sickle cell
disease after developing severe acute respiratory distress syndrome,
hemothorax, and splenic sequestration (/8). An additional death
was reported in a female aged 16 years whose symptoms included
headache, nausea, and petechiae; blood samples obtained 7 days
after illness onset were positive by RI-PCR for Zika virus RNA
(23). No further information was reported (23).

Guillain-Barré syndrome has been reported following Zika
virus infection, although a causal link has not been established.
Overall Guillain-Barré syndrome incidence appears to increase
with increasing age (24). However, it is unclear how often
Guillian-Barré syndrome after Zika virus infection has occurred
in children (10). In French Polynesia, among 38 reported cases
of Guillian-Barré syndrome after Zika virus infection, none
occurred among children (25). One report from Brazil refers
to six patients, aged 2—57 years, with neurologic syndromes
(four with Guillain-Barré and two with acute disseminated
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encephalomyelitis) after laboratory-confirmed Zika virus infec-
tion; however, no further data were reported (13).

Updated Recommendations for the Evaluation
and Testing of Infants with Possible Congenital
Zika Virus Infection

Congenital infections result from intrauterine transmission
from mother to fetus during pregnancy. Testing of infants
with possible congenital Zika virus infection who were born
to mothers who traveled to or resided in areas affected by Zika
virus during pregnancy should be guided by 1) whether the
infant had microcephaly or intracranial calcifications detected
prenatally or at birth and 2) the mother’s Zika virus testing
results. The results of previous prenatal ultrasounds and
maternal Zika virus testing should be reviewed, and a thor-
ough newborn physical examination, with assessment of head
(occipitofrontal) circumference, length, and weight, should
be performed (26,27). The evaluation of infants with micro-
cephaly or intracranial calcifications or infants whose mothers
have positive or inconclusive test results for Zika virus infec-
tion remains the same as described in the recommendations
released on January 26 (Figure) (Box 1,2,3) (/). Infants without
microcephaly or intracranial calcifications whose mothers
have negative Zika virus test results or who were not tested
for Zika virus should receive routine care (Figure). Because
information on the effects of congenital Zika virus infection is
limited, health care providers should exercise clinical judgment
in the assessment of newborns with abnormalities other than
microcephaly or intracranial calcifications who were born to
mothers who traveled to or resided in an area with active Zika
virus transmission during pregnancy. For these infants, health
care providers should consider testing the mother before test-
ing the infant. These guidelines will be updated as additional
information becomes available.

Guidelines for Evaluation and Management of
Infants and Children Aged <18 Years with Possible
Acute Zika Virus Disease

Acute Zika virus disease should be suspected in an infant
or child aged <18 years who 1) traveled to or resided in an
affected area within the past 2 weeks and 2) has two or more
of the following manifestations: fever, rash, conjunctivitis, or
arthralgia. Acute Zika virus disease should also be suspected in
an infant in the first 2 weeks of life 1) whose mother traveled
to or resided in an affected area within 2 weeks of delivery and
2) who has two or more of the following manifestations: fever,
rash, conjunctivitis, or arthralgia. Arthralgia can be difficult
to detect in infants and young children and can manifest as
irritability, walking with a limp (for ambulatory children),
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FIGURE. Interim guidelines for the evaluation and testing of infants whose mothers traveled to or resided in an area with ongoing Zika virus
transmission* during pregnancyt:5:f
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'

Conduct thorough physical
examination and perform Zika virus
testing in infant (Box 1)

|

v

Positive or
inconclusive test
for Zika virus
infection in infant

Negative tests
for Zika virus
infection in infant

Positive or
inconclusive
test for Zika virus
infection in infant

Negative tests
for Zika virus
infection in infant

/

/

Perform additional
clinical evaluation
(Box 2), report
case, and assess for
possible long-term

Evaluate and
treat for
other possible
etiologies

Perform additional
clinical evaluation
(Box 2), report
case, and assess for
possible long-term
sequelae (Box 3)

Routine care of
infant, including
appropriate
follow-up on any
clinical findings

'

Negative or no Zika virus
testing performed on mother

'

Routine care of infant, including
appropriate follow-up
on any clinical findings

sequelae (Box 3)

Adapted from: Staples, JE, Dziuban EJ, Fischer M, et al. Interim guidelines for the evaluation and testing of infants with possible congenital Zika virus infection—

United States, 2016. MMWR Morb Mortal Wkly Rep 2016;65:63-7.

* Areas with Zika virus transmission are listed on the CDC website at http://wwwnc.cdc.gov/travel/page/zika-travel-information.

t Microcephaly defined as occipitofrontal circumference less than the third percentile for gestational age and sex based on standard growth curves (26,27), not
explained by other etiologies.

§ Laboratory evidence of Zika virus infection includes 1) detectable Zika virus, Zika virus RNA, or Zika virus antigen in any clinical specimen; or 2) positive Zika virus
IgM with confirmatory neutralizing antibody titers that are >4-fold higher than dengue virus neutralizing antibody titers in serum or cerebrospinal fluid. Testing is
considered inconclusive if Zika virus neutralizing antibody titers are <4-fold higher than dengue virus neutralizing antibody titers.

9 For infants, perform reverse transcription-polymerase chain reaction (RT-PCR) testing for Zika virus RNA and Zika virus and dengue virus IgM and neutralizing
antibodies on serum collected from the umbilical cord or directly from infant within 2 days of birth, if possible. If cerebrospinal fluid is obtained for other reasons,
test for Zika virus RNA, Zika virus IgM and neutralizing antibodies, and dengue virus IgM and neutralizing antibodies. Consider histopathologic evaluation of the
placenta and umbilical cord with Zika virus immunohistochemical staining on fixed tissue and Zika virus RT-PCR on fixed and frozen tissue. More information on
laboratory testing for Zika virus infection is available at http://www.cdc.gov/zika/state-labs/index.html.

Zika virus during travel to or residence in an area with Zika
virus transmission within 2 weeks of delivery. Infants whose
mothers reported illness consistent with Zika virus disease
near the time of delivery should be monitored for signs and
symptoms of Zika virus disease. If an infant shows signs and

difficulty moving or refusing to move an extremity, pain on
palpation, or pain with active or passive movement of the
affected joint. Infants and older children can acquire Zika
virus through mosquito-borne transmission. Infants can also
be infected perinatally if the mother became infected with
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symptoms of acute Zika virus disease within the first 2 weeks
of life, both the mother and infant should be tested for Zika
virus infection. Persons might be exposed to Zika virus infec-
tion through sexual contact with a person who has traveled to
or resided in an area affected by Zika virus (17).

BOX 1. Recommended Zika virus laboratory testing for infants and
children when indicated*t:$

BOX 2. Recommended clinical evaluation and laboratory testing for
infants with possible congenital Zika virus infection

For possible congenital Zika virus infection

e Test infant serum for Zika virus RNA, Zika virus
immunoglobulin M (IgM) and neutralizing antibodies,
and dengue virus IgM and neutralizing antibodies. The
initial sample should be collected either from the
umbilical cord or directly from the infant within 2 days
of birth, if possible.

e If cerebrospinal fluid is obtained for other studies, test for
Zikavirus RNA, Zika virus IgM and neutralizing antibodies,
and dengue virus IgM and neutralizing antibodies.

* Consider histopathologic evaluation of the placenta
and umbilical cord with Zika virusimmunohistochemical
staining on fixed tissue and Zika virus reverse
transcription-polymerase chain reaction (RT-PCR) on
fixed and frozen tissue.

* Ifnotalready performed during pregnancy, test mother’s
serum for Zika virus IgM and neutralizing antibodies,
and dengue virus IgM and neutralizing antibodies.

For possible acute Zika virus disease

* If symptoms have been present for <7 days, test serum
(and, if obtained for other reasons, cerebrospinal fluid)
for Zika virus RNA by RT-PCR

e IfZika virus RNA is not detected and symptoms have
been present for >4 days, test serum (and, if obtained
for other reasons, cerebrospinal fluid) for Zika virus
IgM and neutralizing antibodies, and dengue virus
IgM and neutralizing antibodies

Adapted from: Staples, JE, Dziuban EJ, Fischer M, et al. Interim guidelines for

the evaluation and testing of infants with possible congenital Zika virus infection—

United States, 2016. MMWR Morb Mortal Wkly Rep 2016;65:63—7.

*Indications for testing for congenital infection include 1) an infant with
microcephaly or intracranial calcifications born to a woman who traveled
to or resided in an area with Zika virus transmission while she was
pregnant, or 2) an infant born to a mother with a positive or inconclusive
test result for Zika virus infection.

TIndications for testing during acute disease include: Infants and children aged
<18 years who 1) traveled to or resided in an affected area within the past 2
weeks and 2) have >2 of the following manifestations: fever, rash, conjunctivitis,
orarthralgia. Infants in the first 2 weeks of life 1) whose mothers have traveled
to or resided in an affected area within 2 weeks of delivery and 2) have >2 of
the following manifestations: fever, rash, conjunctivitis, or arthralgia.

$ More information on laboratory testing for Zika virus infection is available
at heep://www.cdc.gov/zika/state-labs/index.html.

For all infants with possible congenital Zika virus
infection, perform the following:

* Comprehensive physical examination, including
careful measurement of occipitofrontal circumference,
length, weight, and assessment of gestational age.

* Evaluation for neurologic abnormalities, dysmorphic
features, splenomegaly, hepatomegaly, and rash or other
skin lesions. Full body photographs and photographic
documentation of any rash, skin lesions, or dysmorphic
features should be performed. If an abnormality is noted,
consultation with an appropriate specialist is recommended.

* Cranial ultrasound, unless prenatal ultrasound results from
third trimester demonstrated no abnormalities of the brain.

* Evaluation of hearing by evoked otoacoustic emissions
testing or auditory brainstem response testing, either
before discharge from the hospital or within 1 month
after birth. Infants with abnormal initial hearing screens
should be referred to an audiologist for further evaluation.

* Ophthalmologic evaluation, including examination
of the retina, either before discharge from the hospital
or within 1 month after birth. Infants with abnormal
initial eye evaluation should be referred to a pediatric
ophthalmologist for further evaluation.

* Other evaluations specific to the infants clinical presentation.

For infants with microcephaly or intracranial
calcifications, additional evaluation includes the following:

* Consultation with a clinical geneticist or dysmorphologist.

* Consultation with a pediatric neurologist to determine
appropriate brain imaging and additional evaluation
(e.g., ultrasound, computerized tomography scan,
magnetic resonance imaging, and electroencephalogram).

* Testing for other congenital infections such as syphilis,
toxoplasmosis, rubella, cytomegalovirus infection,
lymphocytic choriomeningitis virus infection, and
herpes simplex virus infections. Consider consulting
a pediatric infectious disease specialist.

* Complete blood count with platelet countand liver function
and enzyme tests, including alanine aminotransferase,
aspartate aminotransferase, and bilirubin.

* Consideration of genetic and other teratogenic causes
based on additional congenital anomalies thatare identified
through dlinical examination and imaging studies.

Adapted from: Staples, JE, Dziuban EJ, Fischer M, et al. Interim guidelines for

the evaluation and testing of infants with possible congenital Zika virus infection—
United States, 2016. MMWR Morb Mortal Wkly Rep 2016;65:63—7.
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BOX 3. Recommended long-term follow-up for infants with possible
congenital Zika virus infection

For all infants with possible congenital Zika virus
infection, recommended long-term follow-up:

* Report case to state, territorial, or local health
department and monitor for additional guidance as
it is released.

* Consider conducting additional hearing screen at age
6 months. Refer any child with developmental delay
for an audiologic evaluation. Ensure that appropriate
follow-up of abnormal newborn hearing screening
has occurred.

* Carefully evaluate occipitofrontal circumference and
developmental characteristics and milestones
throughout the first year of life, in consultation with
appropriate medical specialists (e.g., pediatric
neurology, developmental and behavioral pediatrics,

physical and speech therapy).

Adapted from: Staples, JE, Dziuban EJ, Fischer M, et al. Interim guidelines for
the evaluation and testing of infants with possible congenital Zika virus infection—
United States, 2016. MMWR Morb Mortal Wkly Rep 2016;65:63—7.

Evaluation of infants and children for acute (symptom onset
within the past 7 days) Zika virus infection should include test-
ing of serum and, if obtained for other reasons, cerebrospinal
fluid (CSF) specimens for evidence of Zika virus RNA using
RT-PCR. If Zika virus RNA is not detected and symptoms have
been present for >4 days, serum may be tested for Zika virus
immunoglobulin M (IgM) and neutralizing antibodies, and den-
gue virus IgM and neutralizing antibodies (Box 1). Laboratory
evidence of Zika virus infection in an infant or child would
include, in any clinical specimen, detectable Zika virus in culture,
Zika virus RNA or antigen, or a clinical specimen positive for
Zika virus IgM with confirmatory neutralizing antibody titers
>4-fold higher than dengue virus neutralizing antibody titers
(). If Zika virus antibody titers are <4-fold higher than dengue
virus neutralizing antibody titers, test results for Zika virus are
considered inconclusive (7). More information on laboratory
testing can be found at http://www.cdc.gov/zika/state-labs/
index.html. Health care providers should notify their local,
state or territorial health department of suspected Zika cases to
arrange testing and so that action can be taken to decrease the
risk for local transmission in areas with Aedes species mosquitoes.

Illness associated with Zika virus is usually mild in children,
and treatment of Zika virus infection involves supportive care.
Nonsteroidal anti-inflammatory drugs (NSAIDs) should be
avoided until dengue virus is ruled out as the cause of illness,
because of the potential for hemorrhagic complications of den-
gue fever, and should be avoided in all children aged <6 months

(28,29). Aspirin should not be used in children with acute viral
illnesses because of its association with Reye’s syndrome (30).
The decision to obtain additional laboratory tests, diagnostic
studies, and infectious disease consultation should be based on
clinical judgment as guided by findings from a complete history
and physical examination. Information on long-term outcomes
among infants and children with acute Zika virus disease is limited
(10); until more evidence is available to inform recommendations,
routine pediatric care is advised for these infants and children.

Guidelines for Breastfeeding for Mothers with
Zika Virus Infection

Zika virus RNA has been identified in breast milk, but
attempts to culture the virus have been unsuccessful (9). No
cases of Zika virus infection associated with breastfeeding have
been reported. CDC encourages mothers with Zika virus infec-
tion and living in areas with ongoing Zika virus transmission
to breastfeed their infants. Current evidence suggests that the
benefits of breastfeeding outweigh the theoretical risks of Zika
virus transmission through breast milk.

Prevention of Zika Virus Infection in Infants
and Children

Prevention of mosquito bites is the primary means of prevent-
ing Zika virus infection in persosns of all ages traveling to or
residing in areas with local Zika virus transmission. Mosquito
bite prevention includes using air conditioning or window and
door screens when indoors, wearing long-sleeved shirts and
long pants, using permethrin-treated clothing and gear, and
using insect repellents. When used as directed on the product
label, most Environmental Protection Agency—registered insect
repellents can be used to protect children aged 22 months
against mosquito bites. Oil of lemon eucalyptus should not be
used in children aged <3 years (http://wwwnc.cdc.gov/travel/
yellowbook/2016/the-pre-travel-consultation/protection-
against-mosquitoes-ticks-other-arthropods). Mosquito netting
can be used to cover infants in carriers, strollers, or cribs to pro-
tect them from mosquito bites. Information on the safe use of
insect repellents in children is available at http://www.epa.gov/
insect-repellents/using-insect-repellents-safely-and-effectively.

Persons with Zika virus infection should take steps to prevent
mosquito bites for at least the first week of illness to decrease
the risk for human-to-mosquito-to-human transmission.
Health care providers should educate parents and caregivers
about mosquito bite prevention in infants and children if they
are traveling to or residing in areas affected by Zika virus;
mosquitoes also carry other viruses in addition to Zika. More
information about prevention of Zika virus infection can be
found at http://www.cdc.gov/zika/prevention/index.html.
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with microcephaly and Guillain-Barre syndrome. Stockholm, Sweden:
European Centre for Disease Prevention and Control; 2015.
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