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Release on the MMWR website (https://www.cdc.gov/mmuwr).

CDC has updated the interim guidance for U.S. health care
providers caring for pregnant women with possible Zika virus
exposure in response to 1) declining prevalence of Zika virus dis-
ease in the World Health Organization’s Region of the Americas
(Americas) and 2) emerging evidence indicating prolonged detec-
tion of Zika virus immunoglobulin M (IgM) antibodies. Zika
virus cases were first reported in the Americas during 2015-2016;
however, the incidence of Zika virus disease has since declined.
As the prevalence of Zika virus disease declines, the likelihood of
false-positive test results increases. In addition, emerging epide-
miologic and laboratory data indicate that, as is the case with other
flaviviruses, Zika virus IgM antibodies can persist beyond 12 weeks
after infection. Therefore, IgM test results cannot always reliably
distinguish between an infection that occurred during the current
pregnancy and one that occurred before the current pregnancy,
particularly for women with possible Zika virus exposure before
the current pregnancy. These limitations should be considered
when counseling pregnant women about the risks and benefits
of testing for Zika virus infection during pregnancy. This updated
guidance emphasizes a shared decision-making model for testing
and screening pregnant women, one in which patients and provid-
ers work together to make decisions about testing and care plans
based on patient preferences and values, clinical judgment, and a
balanced assessment of risks and expected outcomes.

For these recommendations, the definition of possible Zika
virus exposure has not changed and includes travel to, or
residence in an area with risk for mosquito-borne Zika virus
transmission or sex with a partner who has traveled to or
resides in an area with risk for mosquito-borne Zika virus
transmission. These areas can be found on the CDC “Zika
Travel Information” webpage.*

Key recommendations include the following:

1) All pregnant women in the United States and U.S. ter-
ritories should be asked about possible Zika virus exposure
before and duringthe current pregnancy, at every prenatal care

* https://wwwnc.cdc.gov/travel/page/world-map-areas-with-zika.
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visit. CDC recommends that pregnant women not travel to any
area with risk for Zika virus transmission. It is also reccommended
that pregnant women with a sex partner who has traveled to or
lives in an area with risk for Zika virus transmission use condoms
or abstain from sex for the duration of the pregnancy.

2) Pregnant women with possible Zika virus exposure and
symptoms' of Zika virus disease should be tested to diagnose
the cause of their symptoms. The updated recommendations
include concurrent Zika virus nucleic acid test (NAT) and serologic
testing as soon as possible through 12 weeks after symptom onset.

3) Asymptomatic pregnant women with ongoing possible
Zika virus exposure® should be offered Zika virus NAT testing
three times during pregnancy. IgM antibody testing is no lon-
ger routinely recommended because IgM can persist for months
after infection; therefore, IgM results cannot reliably determine
whether an infection occurred during the current pregnancy. The
optimal timing and frequency of testing of asymptomatic preg-
nant women with NAT alone is unknown. For pregnant women
who have received a diagnosis of laboratory-confirmed Zika
virus infection (by either NAT or serology [positive/equivocal
Zika virus or dengue virus IgM and Zika virus plaque reduc-
tion neutralization test (PRNT) 210 and dengue virus PRNT
<10 results]) any time before or during the current pregnancy,
additional Zika virus testing is not recommended. For pregnant
women without a prior laboratory-confirmed diagnosis of Zika
virus, NAT testing should be offered at the initiation of prenatal
care, and if Zika virus RNA is not detected on clinical specimens,
two additional tests should be offered during the course of the
pregnancy coinciding with prenatal visits.

4) Asymptomatic pregnant women who have recent? possi-
ble Zika virus exposure (i.e., through travel or sexual exposure)

T Symproms of Zika virus disease include acute onset of fever, maculopapular
rash, arthralgia, or conjunctivitis.

SPersons with ongoing possible Zika virus exposure include those who reside
in or frequently travel (e.g., daily or weekly) to an area with risk for Zika
virus transmission.

9For 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 (i.e., 8 weeks before
conception or 6 weeks before the last menstrual period).
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but without ongoing possible exposure are not routinely
recommended to have Zika virus testing. Testing should be
considered using a shared patient-provider decision-making
model, one in which patients and providers work together
to make decisions about testing and care plans based on
patient preferences and values, clinical judgment, a balanced
assessment of risks and expected outcomes, and the jurisdic-
tion’s recommendations. Based on the epidemiology of Zika
virus transmission and other epidemiologic considerations
(e.g., seasonality), jurisdictions might recommend testing
of asymptomatic pregnant women, either for clinical care
or as part of Zika virus surveillance. With the decline in the
prevalence of Zika virus disease, the updated recommenda-
tions for the evaluation and testing of pregnant women with
recent possible Zika virus exposure but without ongoing pos-
sible exposure are now the same for all areas with any risk
for Zika virus transmission.

5) Pregnant women who have recent possible Zika virus
exposure and who have a fetus with prenatal ultrasound
findings consistent with congenital Zika virus syndrome
should receive Zika virus testing to assist in establishing
the etiology of the birth defects. Testing should include both
NAT and IgM tests.

6) The comprehensive approach to testing placental and
fetal tissues has been updated. Testing placental and fetal
tissue specimens can be performed for diagnostic purposes
in certain scenarios (e.g., women without a diagnosis of
laboratory-confirmed Zika virus infection and who have a fetus
or infant with possible Zika virus-associated birth defects**).
However, testing of placental tissues for Zika virus infection
is not routinely recommended for asymptomatic pregnant
women who have recent possible Zika virus exposure but
without ongoing possible exposure and who have a live born
infant without evidence of possible Zika virus—associated
birth defects.

7) Zika virus IgM testing as part of preconception coun-
seling to establish baseline IgM results for nonpregnant
women with ongoing possible Zika virus exposure is not
warranted because Zika virus IgM testing is no longer rou-
tinely recommended for asymptomatic pregnant women with
ongoing possible Zika virus exposure.

CDC continues to evaluate all available evidence and will
update recommendations as new information becomes available.

** Possible Zika virus-associated birth defects that meet the CDC surveillance case
definition include the following: brain abnormalities and/or microcephaly,
intracranial calcifications, ventriculomegaly, neural tube defects and other early
brain malformations, eye abnormalities, or other consequences of central nervous
system dysfunction including arthrogryposis (joint contractures), congenital hip
dysplasia, and congenital deafness) (https://www.cdc.gov/zika/geo/pregnancy-
outcomes.html). In all cases, infants or fetuses with possible Zika virus—associated
birth defects should also be evaluated for other etiologies of congenital anomalies.
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Zika Virus Infection

Zika virus is a mosquito-borne flavivirus that is closely related
to dengue, West Nile, Japanese encephalitis, and yellow fever
viruses (). During 2015-2016, Zika virus spread rapidly and
caused outbreaks across the Americas; 47 countries and territo-
ries in the Americas reported Zika virus outbreaks. However,
since early 2017, the reported incidence of Zika virus disease
in the region has declined (2).

The World Health Organization uses a country classifica-
tion scheme that describes the epidemiology of Zika virus
transmission to aid in geographic risk assessment. Some areas
(e.g., American Samoa) have been reclassified to indicate that
Zika virus transmission has been interrupted (3,4), which is
reflective of the declining trends in the prevalence of Zika virus
disease. As of July 23, 2017, 95 countries and territories have
been designated by CDC as areas with any possible risk for
Zika virus transmission.

Although the understanding of the consequences of
Zika virus infection is improving, diagnosing Zika virus
infection accurately continues to present challenges. First,
Zika virus is present in body fluids only transiently, which
makes confirming the presence of the virus difficult. Second,
serologic testing, based on the immunologic response,
cannot always reliably determine when infection occurred.
Finally, serologic tests are prone to false-positive results and
cross-reactivity with other flaviviruses (5). With declin-
ing prevalence of Zika virus disease (2), the probability
of false-positive test results increases (6). The changing
epidemiology further limits the diagnostic capability of
currently available Zika virus tests. In this context, CDC
has updated the interim guidance for health care provid-
ers caring for pregnant women with possible Zika virus
exposure to provide new information and highlight current
testing limitations.

Persistence of Zika Virus Nucleic Acid and
Immune Response

Data from outbreaks before 2015 indicated that Zika virus
RNA was detected in serum for up to 7 days after symptom
onset (1,7). However, in some persons, Zika virus RNA can
be detected in body fluids longer than has been documented
previously. The Zika Virus Persistence (ZiPer) Study of
persons with NAT-confirmed Zika virus disease, recently
reported detection of viral RNA in serum 8-15 days after
symptom onset in 36% (10 of 28) of participants, 16-30 days
after symptom onset in 21% (27 of 129), and >60 days after
symptom onset in 4% (three of 79) (8). Prolonged detection
of Zika virus RNA in serum obtained from pregnant women
was also reported; three of the five pregnant women included
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in the ZiPer study had detectable RNA 46 days after symptom
onset, and one had detectable RNA 80 days after symptom
onset. This finding is consistent with other small case series
(<20 pregnant women in total) that have demonstrated detec-
tion of Zika virus RNA for longer than had been previously
reported, up to 107 days after symptom onset and 53 days
after last exposure (9-15).

Zika virus IgM antibodies typically become detectable within
the first 2 weeks after symptom onset (/,8,76). Published data on
the duration of detection of IgM antibodies following Zika virus
infection are limited. In the ongoing ZiPer study, IgM antibodies
were detected in 34% (17 of 50) of participants at 07 days after
symptom onset, 100% (28 of 28) at 8-15 days after symptom
onset, and 87% (52 of 60) >60 days after symptom onset (8). In
addition, consistent with what is known about other flaviviruses
(17), unpublished preliminary data from this study indicate a
median of 4 months (122 days, [range = 8-210 days]) to the
first negative Zika virus IgM result (18). Thus, detection of IgM
antibodies might not indicate an infection that occurred dur-
ing the current pregnancy. Inability to determine the timing of
infection through IgM testing is a major challenge for pregnant
women and their health care providers, making it difficult for
health care providers to counsel pregnant women about the risk
for congenital Zika virus infection.

Neutralizing antibodies develop shortly after IgM antibod-
ies and likely persist for many years (19). Based on experience
with other flaviviruses, previous Zika virus infection is likely to
confer prolonged, possibly lifelong, immunity (20). Testing is
not routinely recommended for pregnant women with a previ-
ous diagnosis of laboratory-confirmed Zika virus infection by
either NAT or serology (positive/equivocal Zika virus or dengue
virus IgM and Zika virus PRNT =10 and dengue virus PRNT
<10 results). However, in light of the limitations of serologic
testing (e.g., cross-reactivity and false-positive test results), for
pregnant women without a previous diagnosis of laboratory-
confirmed Zika virus infection, including those with laboratory
evidence of flavivirus infection or laboratory evidence of pre-
sumptive Zika virus or flavivirus infection (Table 1), decisions
about testing during a subsequent pregnancy should be made
using a shared patient-provider decision-making model. If the
decision is made to test, only NAT testing is recommended,
because IgM antibody testing might not be able to determine
the timing of infection among pregnant women who have had
exposure to Zika virus before the current pregnancy.

Zika Virus Diagnostic Testing

Diagnostic testing for Zika virus infection can be accom-
plished using molecular and serologic methods; several NAT
and serology assays have received Emergency Use Authorization

(EUA) from the Food and Drug Administration (FDA) for use
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on nontissue clinical specimens.™ S Zika virus NAT is used
to identify viral RNA in clinical or pathologic specimens, and
for most persons with suspected Zika virus disease, a positive
NAT result confirms acute Zika virus infection. However,
despite the high specificity of NAT, false-positive results can
occur (1,8,16). In addition, because Zika virus RNA is cleared
from blood and other body fluids and tissues, a negative NAT
result does not exclude acute Zika virus infection.

Several assays can be used to detect Zika virus IgM antibod-
ies in serum or cerebrospinal fluid. Zika virus IgM tests can
be difficult to interpret because of false-positives and cross-
reactivity with other flaviviruses, especially in persons who
were previously infected with or vaccinated against a related
flavivirus (5,21). Additionally, a negative IgM test result does
not rule out Zika virus infection when an IgM test is performed
before the development of IgM antibodies or after the antibod-
ies have waned.

PRNT measures virus-specific neutralizing antibody titers
and should be performed for Zika and dengue viruses in NAT-
negative, IgM—nonnegative (i.e., positive, equivocal, presumptive
positive, or possible??) specimens (27). In primary flavivirus
infections (i.e., a person’s first flavivirus infection), PRNT can
often identify the infecting virus (27). PRNT can also assist in
identifying false-positive IgM. However, PRNT might not dis-
criminate between anti-Zika virus antibodies and cross-reacting
antibodies in persons who have been previously infected with or
vaccinated against a related flavivirus (i.e., secondary flavivirus
infection) (22,23). In addition, if areas with risk for Zika virus
transmission experience increasing levels of dengue virus trans-
mission, the difficulty in differentiating between cross-reactive
Zika virus and dengue virus antibodies will further complicate
interpretation of test results and diagnosis of Zika virus infec-
tion. This is especially concerning at this time, as epidemiologic
trends suggest a reduced likelihood of Zika virus transmission
in the Americas, compared with 2016 (2,24).

Efforts to develop and validate Zika virus serologic assays
with improved specificity for Zika virus infection and the
ability to distinguish a recent infection from a previous
infection are ongoing. CDC is currently working with mul-
tiple manufacturers to validate tests in development and
will update testing recommendations as new information
becomes available.

1 heeps://www.fda.gov/Medical Devices/Safety/EmergencySituations/
ucm161496.htm#zika.

S heeps:/fwww.cde.gov/zika/laboratories/lab-guidance.heml.

99 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.
Information on each assay can be found at https://www.fda.gov/
MedicalDevices/Safety/EmergencySituations/ucm161496.htm#zika under
the “Labeling” tab for the specific assay.
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TABLE 1. Interpretation®T of results of nucleic acid and antibody testing$ for suspected Zika virus infection — United States
(including U.S. territories), July 2017

Zika virus NAT Zika virus NAT Zikavirus  Dengue virus
(serum)** (urine) ** Zika virus IgM"’r PRNT PRNT Interpretation and recommendations
Positive Positive Any result Not indicated Notindicated  Acute Zika virus infection
Negative Positive Positive Not indicated Notindicated  Acute Zika virus infection
Negative Positive Negative Not indicated Notindicated  Suggests acute Zika virus infection
« Repeat testing on original urine specimen
- Ifrepeat NAT result is positive, interpret as evidence of acute
Zika virus infection
- Ifrepeat NAT result is negative, repeat Zika virus IgM testing
on aserum specimen collected =2 weeks after symptom onset
or possible exposure or specimen collection date
— Ifrepeat IgM result is positive,5S interpret as evidence of
acute Zika virus infection
— IfrepeatIgMresultis not positive, interpret as no evidence
of Zika virus infection
Positive Negative or not Positive Not indicated Notindicated  Acute Zika virus infection
performed
Positive Negative or not Negative Notindicated Notindicated  Suggests acute Zika virus infection
performed « Repeat testing on original serum specimen
- Ifrepeat NAT result is positive, interpret as evidence of acute
Zika virus infection
- If repeat NAT result is negative, repeat Zika virus IgM testing
on aserum specimen collected =2 weeks after symptom onset
or possible exposure or specimen collection date
— IfrepeatigMresultis positive, interpret as evidence of acute
Zika virus infection
— Ifrepeat IgM antibody result is not positive, S interpret as
no evidence of Zika virus infection
Negative Negative ornot  Any nonnegative result =10 <10 Zika virus infection; timing of infection cannot be
performed determined
- For persons without prior Zika virus exposure, a positive IgM
result represents recent Zika virus infection
Negative Negative ornot  Any nonnegative result?1 <10 Any result No evidence of Zika virus infection
performed
Negative Negative ornot  Any nonnegative result? =10 =10 Flavivirus infection; specific virus cannot be identified;

performed

For areas where PRNT is not recommended"

Negative

Negative

Negative

Negative

Negative or not
performed

Negative or not
performed

Negative or not
performed

Negative or not
performed

Positive for Zika virus AND
negative for dengue virus

Positive for Zika virus AND
positive for dengue virus

Equivocal
(either or both assays)

Negative on both assays

Not performed because PRNT
is not recommended

Not performed because PRNT
is not recommended

Not performed because PRNT
is not recommended

Not performed because PRNT
is not recommended

timing of infection cannot be determined
- For persons without prior Zika virus exposure, a positive IgM
result represents recent unspecified flavivirus infection.

Presumptive Zika virus infection; timing of infection cannot
be determined***

Presumptive flavivirus infection; specific virus cannot be
identified; timing of infection cannot be determined***

Insufficient information for interpretation
« Consider repeat testing

No laboratory evidence of Zika virus infection

Abbreviations: IgM = immunoglobulin M; NAT = nucleic acid test; PRNT = plaque reduction neutralization test.
* Final interpretations of results of Zika virus tests should be performed after all testing is completed.
 Serology test results that indicate flavivirus infection should be interpreted in the context of circulating flaviviruses.
§ Dengue virus IgM testing is recommended for symptomatic pregnant women as well as for asymptomatic pregnant women residing in areas where PRNT is not recommended.

9 Currently, PRNT confirmation is not routinely recommended for persons living in Puerto Rico.

** Serum must be submitted for all persons tested for Zika virus infection; a urine specimen for Zika virus NAT testing should always be submitted concurrently with
a serum specimen.
t For laboratory interpretation in the presence of dengue virus IgM results refer to https://www.cdc.gov/dengue/clinicallab/laboratory.html.

55 Positive results include “positive

presumptive Zika virus positive, or“possible Zika virus positive! These are examples of assay interpretations that might accompany test

results; positive serology terminology varies by assay. For explanation of a specific interpretation, refer to the instructions for use for the specific assay performed. Information
on each assay can be found at https://www.fda.gov/MedicalDevices/Safety/EmergencySituations/ucm161496.htm#zika under the “Labeling” for the specific assay.

19 Nonnegative results include “positive;“e

i,

quivocal,“presumptive positive, or“possible positive These are examples of assay interpretations that might accompany test results;

nonnegative serology terminology varies by assay. For explanation of a specific interpretation, refer to the instructions for use for the specific assay performed. Information
on each assay can be found at https://www.fda.gov/MedicalDevices/Safety/EmergencySituations/ucm161496.htmizika under “Labeling”for the specific assay.

**% Zika virus IgM positive result is reported as “presumptive positive or flavivirus infection” to denote the need to perform confirmatory PRNT titers against Zika virus,
dengue virus, and other flaviviruses to which the person might have been exposed to resolve potential false-positive results that might have been caused by cross-
reactivity or nonspecific reactivity. In addition, ambiguous test results (e.g., inconclusive, equivocal, and indeterminate) that are not resolved by retesting also should
have PRNT titers performed to rule out a false-positive result. However, PRNT confirmation is currently not routinely recommended for persons living in Puerto Rico.
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Updated Interim Guidance for Laboratory Testing
of Pregnant Women with Exposure to Areas with
Risk for Zika Virus Transmission

As many areas in the Americas move into a subsequent (e.g,.,
a second or third) mosquito season after introduction of Zika
virus, testing becomes more complex. Given the evolving
situation and the many uncertainties, the updated testing algo-
rithms for symptomatic and asymptomatic pregnant women
(Figure 1) (Figure 2) emphasize a shared patient-provider
decision-making model. Counseling is recommended before
and after testing, and Zika virus test results should be inter-
preted in the context of several limitations (Box). To address
new and emerging data, the laboratory interpretations of Zika
virus testing (Table 1) have also been updated.

Health care providers should continue to ask pregnant
women at each prenatal visit about possible Zika virus exposure
(e.g., travel to, or residence in an area with risk for mosquito-
borne Zika virus transmission or sex with a partner who has
traveled to or resides in an area with risk for mosquito-borne
Zika virus transmission), specifically before and during the
current pregnancy. Health care providers should ask about
presence of symptoms of Zika virus disease (e.g., fever, rash,
arthralgia, and conjunctivitis) and place, duration, and type
of travel to assess a woman’s potential for Zika virus exposure.
Data from other mosquito-borne illnesses indicate that inten-
sity of transmission, duration of travel, and type of travel influ-
ence the likelihood of infection (25,26); these factors might
also affect the likelihood of Zika virus acquisition. Knowledge
of a pregnant woman’s possible exposure to Zika virus before
and during pregnancy is critical contextual information that
should be used to tailor pretest and posttest counseling and
interpretation of test results (Box). Zika virus IgM test results
might be difficult to interpret for pregnant women who have
had exposure to any area with risk for Zika virus transmission
before the current pregnancy, and this difficulty underscores
the importance of shared patient-provider decision-making.

Pregnant women with recent possible Zika virus expo-
sure and symptoms of Zika virus disease. Testing for Zika
virus infection is still recommended for pregnant women
with symptoms of Zika virus disease and possible Zika virus
exposure, with the main goal of establishing a diagnosis that
accounts for their symptoms, or ruling out Zika virus infection
so that an alternative diagnosis can be considered. Negative test
results should prompt evaluation for other causes, which might
include dengue virus or chikungunya virus infection, depend-
ing on the symptoms and epidemiology of circulating viruses.

Concurrent NAT (serum and urine) and serologic testing
(serum) is recommended for pregnant women as soon as
possible, through 12 weeks after symptom onset (Figure 1).
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Reports of prolonged detection of Zika virus RNA in symp-
tomatic pregnant women support longer time frames for the
performance of molecular diagnostic testing (8—11,13-15).
However, the proportion of pregnant women with this find-
ing is unknown. Expanding the time frame for NAT testing
through 12 weeks after symptom onset allows for a longer
period in which to make a NAT-confirmed diagnosis of Zika
virus infection in some pregnant women. However, because of
the potential for false-positive NAT results (6,27),*** updated
recommendations include NAT testing of both serum and
urine and concurrent Zika virus IgM antibody testing to
confirm the diagnosis of acute Zika virus infection with more
than one test (Table 1).

For women who seek care >12 weeks after symptom onset,
Zika virus IgM testing might be considered; however, a nega-
tive result does not rule out an infection during pregnancy
because IgM levels decline over time. A positive result should
be interpreted within the context of the known limitations of
serologic testing.

Asymptomatic pregnant women with ongoing possible
Zika virus exposure. For asymptomatic pregnant women with
ongoing exposure to Zika virus, testing for Zika virus infection
should be offered as part of routine obstetric care because it
might identify acute infection during pregnancy (Figure 2).
Previous guidance recommended IgM testing with reflex NAT
once during the first and second trimester of pregnancy for
women with ongoing possible Zika virus exposure (28). IgM
testing is no longer routinely recommended because of the limi-
tations of IgM tests and the difficulty in interpreting results.

The optimal timing and frequency for testing asymptom-
atic pregnant women with NAT alone is unknown; NAT
for asymptomatic pregnant women should be informed by
jurisdictional trends in Zika virus transmission, the duration
of ongoing possible exposure during pregnancy, and data on
the duration of Zika virus RNA detection in body fluids. For
pregnant women who have received a diagnosis of laboratory-
confirmed Zika virus infection any time before or during the
current pregnancy, additional Zika virus testing is not recom-
mended. For women without a prior laboratory-confirmed
diagnosis of Zika virus, NAT should be offered at the initia-
tion of prenatal care, and if Zika virus RNA is not detected
on clinical specimens, two additional NAT tests should be
offered during the course of the pregnancy coinciding with
prenatal visits. The proportion of fetuses and infants with Zika
virus—associated birth defects is highest among women with
first and early second trimester infections (29); therefore, con-
ducting all NAT during the first and second trimesters might

*** Page 52 at https://www.fda.gov/downloads/MedicalDevices/Safety/
EmergencySituations/UCM491592.pdf.

MMWR / July 28,2017 / Vol.66 / No.29 785


https://www.fda.gov/downloads/MedicalDevices/Safety/EmergencySituations/UCM491592.pdf
https://www.fda.gov/downloads/MedicalDevices/Safety/EmergencySituations/UCM491592.pdf

Morbidity and Mortality Weekly Report

FIGURE 1. Updated interim testing recommendations*1:5:9.##11.55 and interpretation of results" for symptomatic pregnant women with
possible Zika virus exposure***1tt _ United States (including U.S. territories), July 2017

ASK pregnant Travel to or residence in areas with risk for Zika virus transmission before and during current pregnancy
women about https://wwwnc.cdc.gov/travel/page/zika-travel-information
Possible sexual exposure before and during current pregnancy
A diagnosis of laboratory-confirmed Zika virus infection before current pregnancy
Symptoms of Zika virus disease during current pregnancy (e.g., fever, rash, conjunctivitis, and arthralgia)
If no symptoms reported, refer to asymptomatic algorithm

Before testing, discuss testing limitations and potential risks for misinterpretation of test results

WHOM to test? Pregnant women reporting possible exposure during current pregnancy and symptoms of Zika virus disease
WHEN to test? As soon as possible, through 12 weeks after symptom onset
WHICH tests? Zika virus NAT (serum and urine)

AND Zika virus IgM serology (serum)

' v '

RESULTS Positive Zika virus NAT Negative Zika virus NAT AND Negative Zika virus NAT AND
and o . - R . . .
ADDITIONAL tests If Zika virus IgM result nonnegative Zika virus IgM negative Zika virus IgM
negative, further testing may *
be warranted
https://www.cdc.gov/zika/ Plaque reduction
pdfs/lab-table.pdf neutralization test (PRNT)
v v v
Zika virus PRNT=10 AND Zika virus PRNT =10 AND . .
dengue virus PRNT<10 dengue virus PRNT =10 Zika virus PRNT<10
Y ‘ ‘ ‘ Y
INTERPRETATION Acute Zika virus oL . Flavivirus infection; No evidence
infection . Zika virus infection; specific virus and timing of Zika virus infection
iming of infection cannot finfecti
be determined of infection cannot
For pregnant women without be determined .
Zika virus exposure before the For pregnant women without
e Zika virus exposure before the
cu;renr}’t pregnancy, positive current pregnancy, positive
gZikrep resen ;S recent IgM represents recent
avirus infection unspecified flavivirus
infection

Abbreviations: IgM = immunoglobulin M; NAT = nucleic acid test; PRNT = plaque reduction neutralization test.

* Ask about type and duration of Zika virus exposure before and during current pregnancy. Exposure before the current pregnancy might limit interpretation of Zika virus IgM results;
pretest counseling can help inform testing decisions. Some patients may choose not to receive Zika virus IgM testing.

t Zika virus testing is not routinely recommended for pregnant women with a previous diagnosis of laboratory-confirmed Zika virus infection by either NAT or serology (positive/equivocal
Zika virus or dengue virus IgM and Zika virus PRNT =10 and dengue virus PRNT <10 results).

§ This algorithm also applies to pregnant women with possible Zika virus exposure who have a fetus with prenatal ultrasound findings consistent with congenital Zika virus syndrome.

9 The duration of detectable Zika virus RNA in pregnant women following infection is not known. Preliminary data suggest that NAT might remain positive for several weeks after symptom
onset in some pregnant women. Zika virus IgM antibodies are most likely to be detected within 12 weeks after infection; however, IgM antibodies might be detected for months after
infection, limiting the ability to determine whether infection occurred before or during the current pregnancy.

** Dengue virus IgM antibody testing is recommended for symptomatic pregnant women. For laboratory interpretation in the presence of dengue virus IgM results, refer to https://www.
cdc.gov/dengue/clinicallab/laboratory.html.

* Nonnegative results include “positive, “equivocal,”presumptive positive, or“possible positive These are examples of assay interpretation that might accompany test results; nonnegative
serology terminology varies by assay. For explanation of a specific interpretation, refer to the instructions for use for the specific assay performed. Information on each assay can be
found at https://www.fda.gov/MedicalDevices/Safety/EmergencySituations/ucm161496.htmizika under the “Labeling” tab for the specific assay.

58 Currently, PRNT confirmation is not routinely recommended for persons living in Puerto Rico. For laboratory interpretation in the absence of PRNT testing, refer to https://www.cdc.gov/
zika/pdfs/lab-table.pdf.

99 Despite the high specificity of NAT, false-positive NAT results have been reported. If both serum and urine specimens are NAT-positive, regardless of IgM antibody results, results
should be interpreted as evidence of acute Zika virus infection. If either serum or urine specimen is NAT-positive in conjunction with a positive Zika virus IgM, results should be
interpreted as evidence of acute Zika virus infection. If NAT is only positive on serum or urine and IgM testing is negative, repeat testing on the original NAT-positive specimen. If repeat
NAT is positive, results should be interpreted as evidence of acute Zika virus infection. If repeat NAT testing is negative, results are indeterminate and health care providers should
repeat Zika virus IgM antibody testing on a serum specimen collected >2 weeks after symptom onset. If subsequent IgM antibody test is positive, interpret as evidence of acute Zika
virus infection, but if negative, interpret as no evidence of Zika virus infection.

*** Possible Zika virus exposure includes travel to or residence in an area with risk for Zika virus transmission (https://wwwnc.cdc.gov/travel/page/zika-travel-information) during pregnancy
or the periconceptional period (8 weeks before conception [6 weeks before the last menstrual period]), or sex without a condom during pregnancy or the periconceptional period, with
a partner who traveled to, or resides in an area with risk for Zika virus transmission.

1 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.
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FIGURE 2. Updated interim testing recommendations*:5 and interpretation of results’** for asymptomatic pregnant women with possible
Zika virus exposurett:85:99 — United States (including U.S. territories), July 2017

ASK pregnant Travel to or residence in areas with risk for Zika virus transmission before and during pregnancy
women about (https://wwwnc.cdc.gov/travel/page/zika-travel-information)
Possible sexual exposure before and during current pregnancy
A diagnosis of laboratory-confirmed Zika virus infection before current pregnancy
Symptoms of Zika virus disease during current pregnancy (e.g., fever, rash, conjunctivitis, and arthralgia)
If symptoms are reported, refer to symptomatic algorithm

Before testing, discuss testing limitations and potential risks for misinterpretation of test results

WHOM to test? Asymptomatic pregnant women Asymptomatic pregnant women with recent possible Zika virus

with ongoing possible Zika virus exposure exposure, but without ongoing possible exposure:
Testing not routinely recommended, but should be considered
If considering testing, base decisions on patient preferences and

values, clinical judgment, a balanced assessment of risks and
expected outcomes, and jurisdiction’s recommendations
If testing is conducted, follow algorithm for symptomatic pregnant
women using time frame from last possible exposure

Y

WHEN to test? Three times during pregnancy
First test at initiation of prenatal care
\ A
WHICH tests? Zika virus NAT (serum and urine)
|
RESULTS Positive Zika virus NAT | [Negative Zika virus NAT
\ Y
INTERPRETATION Acute Zika virus No Zika virus
Infection RNA detected
(Zika virus infection
during pregnancy
cannot be ruled out)

Abbreviations: IgM = immunoglobulin M; NAT = nucleic acid test; PRNT = plaque reduction neutralization test.

* Ask about type and duration of Zika virus exposure before and during the current pregnancy. Exposure before the current pregnancy might limit interpretation
of Zika virus IgM results; pretest counseling can help inform testing decisions.

T Zika virus testing is not routinely recommended for pregnant women with a previous diagnosis of laboratory-confirmed Zika virus infection by either NAT or
serology (positive/equivocal Zika virus or dengue virus IgM and Zika virus PRNT =10 and dengue virus PRNT <10 results).

$ The interval for Zika virus NAT testing during pregnancy is unknown. Preliminary data suggest that NAT might remain positive for several weeks after infection in
some pregnant women. For women without a prior laboratory-confirmed diagnosis of Zika virus, NAT testing should be offered at the initiation of prenatal care,
and if Zika virus RNA is not detected on clinical specimens, two additional tests should be offered during the course of the pregnancy coinciding with prenatal
visits. The proportion of fetuses and infants with Zika virus—associated birth defects is highest among women with first and early second trimester infections;
therefore, conducting all NAT testing during the first and second trimesters might be considered to help identify infections early in pregnancy. However, adverse
outcomes have been associated with infection diagnosed in the third trimester; therefore, testing every trimester might be considered.

1 Despite the high specificity of NAT, false-positive NAT results have been reported. If both serum and urine specimens are NAT-positive, interpretation should be
acute Zika virus infection. If NAT is only positive on serum or urine, testing should be repeated on the original NAT-positive specimen. If repeat NAT is positive,
results should be interpreted as evidence of acute Zika virus infection. If repeat NAT testing is negative, results are indeterminate and health care providers
should perform IgM testing on a specimen collected >2 weeks after initial specimen collection. For laboratory interpretation, refer to https://www.cdc.gov/zika/
pdfs/lab-table.pdf.

** A negative Zika virus NAT result does not exclude infection during pregnancy because it represents a single point in time. Zika virus RNA levels decline over time,
and the duration of the presence of Zika virus RNA in serum and urine following infection varies among pregnant women. Despite Zika virus IgM antibody test
limitations (e.g., cross-reactivity with other flaviviruses and prolonged detection for months, presenting challenges in determining the timing of infection), which
should be discussed as part of pretest counseling, patients may still choose to receive Zika virus IgM testing.

1 Possible Zika virus exposure includes travel to or residence in an area with risk for Zika virus transmission (https://wwwnc.cdc.gov/travel/page/zika-travel-information)
during pregnancy or the periconceptional period (8 weeks before conception [6 weeks before the last menstrual period]), or sex without a condom, during pregnancy
or the periconceptional period, with a partner who traveled to, or resides in an area with risk for Zika virus transmission.

88 Persons with ongoing possible Zika virus exposure include those who reside in or frequently travel (e.g., daily or weekly) to an area with risk for Zika virus transmission.

19 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.
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BOX. Key information needed for deciding whether to test and how to
interpret serology results

* Pregnant women with possible Zika virus exposure
should be asked about their risk for exposure both before
and during the current pregnancy. Health care providers
should ask about the presence of symptoms of Zika virus
disease (e.g., fever, rash, arthralgia, and conjunctivitis),
and place, duration, and type of travel to assess a woman’s
potential for exposure to Zika virus and other flaviviruses
(e.g., dengue or West Nile viruses).

e It is important to ascertain whether a woman had
exposure to Zika virus before the current pregnancy
because Zika virus immunoglobulin M (IgM) antibodies
can be detected for months after an infection. A positive
Zika virus IgM result could indicate antibodies from
infection before the current pregnancy, thus limiting the
ability to distinguish between an infection that occurred
before the current pregnancy and one that occurred
during the current pregnancy.

e It is important to ascertain whether a woman had
exposure to flaviviruses other than Zika virus before the
current pregnancy because a positive IgM result might
have been caused by cross-reactivity from a previous
flavivirus exposure.

* Health care providers and counselors should provide
appropriate pretest counseling to inform decisions on
whether to test; Zika virus test results should be
interpreted within the context of known limitations.

* Anegative Zika virus IgM test result, if performed during
the recommended time frame, in the setting of a negative
Zika virus nucleic acid test (NAT) result, provides some
reassurance of absence of Zika virus infection during the
current pregnancy. However, a negative Zika virus IgM
test result should be interpreted within the context of
the limitations of the assay.

* When plaque reduction neutralization testing (PRNT)
is indicated and performed during the recommended
time frame, a negative PRNT result in the setting of a
negative NAT result indicates that there is no laboratory
evidence of Zika virus infection.

be considered to help identify infections early in pregnancy.
However, adverse outcomes have been associated with infection
diagnosed in the third trimester (28); therefore testing every
trimester might also be considered.

Serologic testing is not routinely recommended for asymptomatic
pregnant women with ongoing possible Zika virus exposure because
of the potential for prolonged detection of Zika virus IgM, which
poses challenges in determining whether the infection and therefore
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the risk of congenital Zika virus infection, occurred during the
current pregnancy. In addition, in areas with ongoing dengue virus
transmission, a positive Zika virus IgM result might occur because
of serologic cross-reactivity. Despite these limitations, which should
be discussed as part of pretest counseling, patients may still choose
to receive Zika virus IgM testing (Table 1).

Although a recommendation to consider Zika virus IgM
testing as part of preconception counseling to establish
baseline IgM results for nonpregnant women with ongoing
possible Zika virus exposure was previously issued, Zika virus
IgM is no longer routinely recommended for asymptomatic
pregnant women with ongoing possible Zika virus exposure,
and therefore baseline preconception testing is not warranted.
Zika virus testing is not recommended to determine timing
of conception or pregnancy for couples in which one or both
partners has had possible Zika virus exposure. Zika virus testing
for this purpose is of uncertain value because: 1) IgM testing
has diagnostic limitations; 2) Zika virus NAT testing of serum
does not reflect persistence in other body fluids (e.g., semen).
The current understanding of Zika virus shedding in genital
secretions is limited (30); testing semen and vaginal fluids for
Zika virus is not currently available outside research settings.

Asymptomatic pregnant women with recent possible
Zika virus exposure (i.e., through travel or sex) but with-
out ongoing possible exposure. For asymptomatic pregnant
women with recent possible Zika virus exposure (i.e., through
travel or sex), but without ongoing possible exposure, testing for
Zika virus infection is not routinely recommended. However,
testing should be considered using a shared decision-making
model, one in which patients and providers work together to
make decisions about testing and care plans based on patient
preferences and values, clinical judgment, a balanced assess-
ment of risks and expected outcomes, and the jurisdiction’s
recommendations. Health care providers should consider
potential exposure risk factors when deciding whether to advise
testing. These include symptoms, type and length of possible
exposure, Zika virus transmission trends at location of possible
exposure and the use of prevention measures (e.g., insect repel-
lent, appropriate clothing, and condom use). Jurisdictional
recommendations may take into account the epidemiology of
Zika virus transmission and other epidemiologic considerations
(e.g., seasonality and mosquito surveillance and control factors)
in areas with risk for Zika virus transmission and, therefore,
might include a routine recommendation to test asymptomatic
pregnant women either for clinical care or as part of Zika virus
infection surveillance.

Although preliminary data indicate that the risk for Zika virus—
associated birth defects does not differ by maternal symptom
status, testing is not routinely recommended for asymptomatic
pregnant women with recent possible Zika virus exposure but
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without ongoing possible exposure to address the increased prob-
ability of false positive results in the setting of the declining preva-
lence of Zika virus disease (28,29). The limitations of currently
available tests and the lack of a vaccine or an effective therapy to
prevent congenital infection or mitigate sequelae of Zika virus
infection during pregnancy, or in the neonate, underscore the
importance of shared patient-provider decision-making. The
decision about Zika virus testing should take into account the
patient’s unique circumstances and should allow pregnant women
to make an informed decision about the utility of testing. If test-
ing is conducted for asymptomatic pregnant women with recent
possible Zika virus exposure, but without ongoing possible exposure,
the testing algorithm for symptomatic pregnant women with
possible Zika virus exposure (Figure 1) should be used, applying
time frames from last possible Zika virus exposure.

Pregnant women with possible Zika virus exposure who
have a fetus with prenatal ultrasound findings consistent
with congenital Zika virus syndrome. Maternal Zika virus
NAT and IgM testing should be performed. Consideration
of amniocentesis should be individualized because data about
its usefulness in diagnosing congenital Zika virus infection are
limited. If amniocentesis is performed as part of clinical care,
NAT testing should be performed on amniocentesis specimens.
A recent study reported that detection of Zika virus RNA in
amniocentesis specimens from pregnancies with a fetus with Zika
virus—associated birth defects indicate fetal infection. However,
data also suggested that detection of Zika virus RNA in amniotic
fluid could be transient and that Zika virus RNA might not
always be detectable in amniotic fluid after fetal infection (13).

Updated Interim Guidance for Prenatal
Management of Pregnant Women with Laboratory
Evidence of Possible Zika Virus Infectiontt

For pregnant women with laboratory evidence of possible
Zika virus infection, serial fetal ultrasounds (every 3—4 weeks)
should be considered to assess fetal anatomy, particularly fetal
neuroanatomy, and to monitor growth. A study of 17 pregnan-
cies in symptomatic women with laboratory-confirmed Zika

11 Laboratory evidence of possible Zika virus infection during pregnancy is
defined as 1) Zika virus infection detected by a Zika virus RNA nucleic acid
test (NAT) on any maternal, placental, or fetal specimen (referred to as
NAT-confirmed) or 2) diagnosis of Zika virus infection, timing of infection
cannot be determined or unspecified flavivirus infection, timing of infection
cannot be determined by serologic tests on a maternal specimen (i.e., positive/
equivocal Zika virus immunoglobulin M [IgM] and Zika virus plaque
reduction neutralization test [PRNT] titer 210, regardless of dengue virus
PRNT value; or negative Zika virus IgM, and positive or equivocal dengue
virus IgM, and Zika virus PRNT titer 210, regardless of dengue virus PRNT
titer). The use of PRNT for confirmation of Zika virus infection, including
in pregnant women and infants, is not routinely recommended in Puerto
Rico (https://www.cdc.gov/zika/laboratories/lab-guidance.html).

US Department of Health and Human Services/Centers for Disease Control and Prevention

virus infection and adverse fetal outcomes in Colombia and a
summary of eight published studies of 37 pregnancies reported a
median of 18 weeks from symptom onset to prenatal diagnosis of
microcephaly (37). This finding is consistent with other reports
about prenatal diagnosis of microcephaly. Among 37 pregnancies
with confirmed or suspected Zika virus infection, a median of
21 weeks (range = 3—29 weeks) from maternal symptom onset
to prenatal diagnosis of microcephaly was observed (31). Given
the length of time for the detection of prenatal microcephaly,
prenatal ultrasounds should carefully evaluate the fetal anatomy,
particularly the neuroanatomy, to identify brain or structural
abnormalities that might occur before microcephaly.

Decisions about performing amniocentesis should be indi-
vidualized because there is a paucity of data regarding the
usefulness of amniocentesis in diagnosing congenital Zika virus
infection. The presence of Zika virus RNA in the amniotic fluid
might indicate fetal infection; however, a negative result does
not exclude congenital Zika virus infection. The optimal time
to perform amniocentesis to diagnose congenital Zika virus
infection is not known; health care providers should discuss
the risks and benefits of amniocentesis with their patients.

This guidance also applies to pregnant women with labora-
tory evidence of presumptive Zika virus or flavivirus infection;
timing of infection cannot be determined (Table 1).

Updated Interim Guidance for the Evaluation of
Placental and Fetal Tissue Specimens for Zika
Virus Infection

Detection of Zika virus RNA has been reported in placen-
tal tissues and in fetal and infant brain tissue 15-210 days
(mean = 81 days) and 119-238 days (mean = 163 days),
respectively, from maternal symptom onset (32). Among 546
live births with travel-associated possible maternal Zika virus
exposure in the 50 U.S. states and the District of Columbia
in 2016 for which placental specimens were submitted to
CDC, 60 (11%) were positive for Zika virus RNA (33).
When restricted to live births without a laboratory-confirmed
Zika virus infection based on maternal or infant Zika virus
testing of serum or urine, 47 of 482 (10%) were positive for
Zika virus RNA (33). Although, the proportion of live births
with positive placental reverse-transcription polymerase chain
reaction (RT-PCR) results was relatively low, these results
provided definitive evidence of maternal Zika virus infection
during that pregnancy. As with serologic and NAT testing of
serum and urine, the proportion of pregnancies with a posi-
tive Zika virus RT-PCR on tissue specimens is expected to
decrease in the setting of declining prevalence of Zika virus
disease in the Americas.
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Testing placental tissue specimens from pregnancies with
possible Zika virus exposure that result in live births can be
considered for diagnostic purposes in certain scenarios. It may
be considered for symptomatic pregnant women and women
with infants with possible Zika virus—associated birth defects,
without a definitive diagnosis of laboratory-confirmed Zika
virus infection during pregnancy (Table 2). Similar to the
updated testing recommendations for asymptomatic pregnant
women who have recent possible Zika virus exposure but
without ongoing possible exposure, testing of placental tissues
is not routinely recommended; however, it should be consid-
ered for women who have a fetus or infant with possible Zika
virus—associated birth defects.

Finally, testing of placental and fetal tissues may be con-
sidered in selected scenarios for pregnancies resulting in a
miscarriage or fetal loss/stillbirth (and testing of autopsy
tissues in the event of an infant death) to provide insight
into the potential etiology of the fetal loss or infant death
(Table 2), which could inform a woman’s future pregnancy
planning. Additional information is available at https://
www.cdc.gov/zika/laboratories/test-specimens-tissues.html.

Implications of Updated Interim Guidance for
Laboratory Testing of Pregnant Women with
Possible Zika Virus Exposure for the Evaluation
and Care of Infants with Possible Congenital Zika
Virus Exposure

Interim guidance for the evaluation of infants with con-
genital Zika virus exposure has been previously published;
infants who meet one or more of the published criteria for
testing for congenital Zika virus infection should be tested
and evaluated in accordance with the updated CDC interim
guidance for the evaluation and management of infants with
possible Zika virus infection (34). However, in light of the
updated recommendations that will likely reduce routine
Zika virus testing of asymptomatic pregnant women with
recent possible Zika virus exposure but without ongoing pos-
sible exposure, it is critical that pediatric health care providers
inquire about possible maternal and congenital Zika virus
exposure for every newborn. Infants born to mothers with
possible Zika virus exposure during pregnancy but who did
not receive testing, including asymptomatic pregnant women
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with recent possible Zika virus exposure but without ongoing
possible exposure, should receive a comprehensive physical
examination, including standardized measurement of head
circumference and newborn hearing screen, as part of routine
pediatric care. In addition, based on the level of possible Zika
virus exposure (e.g., duration and type of exposure, use of
prevention measures, intensity of Zika virus transmission at
the location of travel), the provider should consider whether
further evaluation of the newborn for possible congenital Zika
virus infection is warranted, in which case, a head ultrasound,
and ophthalmologic assessment should be considered. Based
on results of the evaluation, testing of the infant for Zika virus
infection could be considered.

This guidance also applies to infants born to mothers
with negative maternal testing in the setting of ongoing pos-
sible Zika virus exposure or a possible Zika virus exposure
that occurred more than 12 weeks before maternal testing
(hteps://www.cdc.gov/zika/hc-providers/infants-children/
evaluation-testing.html). Recommendations for outpatient
management during the first 12 months of life include
monitoring of head circumference and development and
are provided in the updated CDC interim guidance for the
evaluation and management of infants with possible Zika
virus infection (34).

Prevention of Zika Virus Infection

CDC recommends that pregnant women avoid travel to
any area with risk for Zika virus transmission. To prevent
Zika virus infection during pregnancy, all pregnant women
and their partners should receive counseling on prevention
measures including strategies to prevent mosquito bites and
sexual transmission of Zika virus (35). If pregnant women
must travel, CDC recommends strict adherence to strategies
to prevent mosquito bites and sexual transmission. Pregnant
women living in areas with risk for Zika virus transmission
should also follow these strategies. Couples wishing to conceive
should receive preconception counseling about how to minimize
risks for Zika virus infection (30). Other persons at risk for Zika
virus exposure should receive information on travel and strategies
to prevent mosquito bites and sexual transmission. 5

S heeps://www.cdc.gov/zika/prevention/index.heml.
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TABLE 2. Interim guidance for Zika virus testing* of formalin-fixed, paraffin-embedded placental, fetal, or infant autopsy tissues’ for completed
pregnancies with possible Zika virus exposure$ during pregnancy’ — United States (including U.S. territories), July 2017

Maternal Zika virus test results on nontissue clinical specimens (e.g., serum, urine)

Zika virus infection; >12 weeks after symptom onset or
timing of infection Flavivirus infection; exposure,SS with either negative No evidence of
Acute Zika virus cannot be timing of infection maternal Zika virus IgM, or no Zika virus
Pregnancy outcome infection** determinedtt cannot be determined maternal testing conducted infectionf1
Testing of placental tissues
Live birth, possible Zika Not indicatedtt Should be considered to aid in maternal diagnosis Not indicatedttt
virus—associated birth
defects***
Live birth, no obvious Zika Not indicated May be considered to aid in maternal diagnosis on a case-by-case and Not indicated
virus-associated birth jurisdictional basis. Not routinely recommended for asymptomatic women
defects at birth with possible Zika virus exposure but without ongoing possible exposure
Testing of placental and fetal tissues
Pregnancy loss, possible Zika May be considered to May be considered to aid in fetal and maternal diagnosis Not indicatedtt
virus-associated birth aid in fetal diagnosis
defects
Pregnancy loss, no obvious ~ May be considered to May be considered to aid in fetal and maternal diagnosis Not indicatedttt
Zika virus-associated birth  aid in fetal diagnosis
defects
Testing of placental and infant autopsy tissues
Infant death following live Should be considered Should be considered to aid in infant and maternal diagnosis Not indicatedttt
birth to aid in infant
diagnosis

Abbreviations: IHC = immunohistochemistry; NAT = nucleic acid test; RT-PCR = reverse-transcription polymerase chain reaction.

* Zika virus testing on formalin-fixed, paraffin embedded tissue specimens is conducted at CDC’s Infectious Diseases Pathology Branch (IDPB) and includes Zika
virus RT-PCR on placental and fetal/infant tissues. Zika virus IHC may be performed on placental tissues into the second trimester, fetal tissues from any gestational
age, and infant autopsy tissues.

* Placental tissues include placental disc, umbilical cord, and fetal membranes. Zika virus RNA can be focal within placental tissues, and testing of three sections
of placenta, one section of umbilical cord, and one section of fetal membrane is recommended (https://www.cdc.gov/zika/laboratories/test-specimens-tissues.
html). For pregnancy losses and infant deaths, submission of placental tissues in addition to fetal or infant autopsy tissues, if available, is preferred, but if not
available will not preclude placental testing.

$ Possible Zika virus exposure includes travel to or residence in an area with risk for Zika virus transmission (https://www.cdc.gov/zika/geo/index.html) during
pregnancy or the periconceptional period (8 weeks before conception [6 weeks before the last menstrual period]), or sex without a condom, during pregnancy
or the periconceptional period, with a partner who traveled to, or resides in an area with risk for Zika virus transmission.

1 Zika virus testing is not routinely recommended for asymptomatic pregnant women with recent possible Zika virus exposure but without ongoing exposure and
who have a fetus or infant without Zika virus-associated birth defects.

**In the event of a confirmed maternal acute Zika virus infection or confirmed congenital Zika virus infection in the infant (e.g., a positive NAT), placental testing
from live births is not indicated. Currently, placental testing does not routinely provide additional diagnostic information in the setting of a maternal or infant
diagnosis of acute or congenital Zika virus infection, respectively.

t For women with no possible Zika virus exposure before the current pregnancy, a positive IgM result likely represents acute Zika virus infection, and placental
testing is not indicated.

88 All or part of possible maternal Zika virus exposure, or symptom onset occurred >12 weeks before maternal serum specimen was collected.

19Includes pregnant women with negative Zika virus NAT and negative Zika virus IgM <12 weeks after symptom onset or exposure.

*** Possible Zika virus—associated birth defects that meet the CDC surveillance case definition include the following: brain abnormalities and/or microcephaly, intracranial
calcifications, ventriculomegaly, neural tube defects and other early brain malformations, eye abnormalities, or other consequences of central nervous system
dysfunction including arthrogryposis (joint contractures), congenital hip dysplasia, and congenital deafness (https://www.cdc.gov/zika/geo/pregnancy-outcomes.
html). In all cases, infants or fetuses with possible Zika virus-associated birth defects should also be evaluated for other etiologies of congenital anomalies.

11 Testing may be considered on a case-by-case basis, consult CDC for case-specific questions at https://www.cdc.gov/zika/laboratories/test-specimens-tissues.html.
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