
Morbidity and Mortality Weekly Report 

636 MMWR / June 23, 2017 / Vol. 66 / No. 24 US Department of Health and Human Services/Centers for Disease Control and Prevention

Evaluation of Placental and Fetal Tissue Specimens for Zika Virus Infection — 
50 States and District of Columbia, January–December, 2016

Sarah Reagan-Steiner, MD1; Regina Simeone, MPH2; Elizabeth Simon, MPH2; Julu Bhatnagar, PhD1; Titilope Oduyebo, MD3; Rebecca Free, MD4;  
Amy M. Denison, PhD1; Demi B. Rabeneck, MS1; Sascha Ellington, MSPH2; Emily Petersen, MD2; Joy Gary, DVM1; Gillian Hale, MD1; 

M. Kelly Keating, DVM1; Roosecelis B. Martines, MD1; Atis Muehlenbachs, MD1; Jana Ritter, DVM1; Ellen Lee, MD5; Alexander Davidson, MPH5;  
Erin Conners, PhD5; Sarah Scotland, MPH6; Kayleigh Sandhu, MPH6; Andrea Bingham, PhD7; Elizabeth Kassens7; Lou Smith, MD8; 

Kirsten St. George, MD8; Nina Ahmad, MD8; Mary Tanner, MD9,10; Suzanne Beavers, MD11; Brooke Miers, MS1,12; Kelley VanMaldeghem, MPH2;  
Sumaiya Khan, MPH2; Ingrid Rabe, MBChB13; Carolyn Gould, MD13; Dana Meaney-Delman, MD14; Margaret A. Honein, PhD2; Wun-Ju Shieh, 

MD1; Denise J. Jamieson, MD3; Marc Fischer, MD13; Sherif R. Zaki, MD1; U.S. Zika Pregnancy Registry Collaboration; Zika Virus Response 
Epidemiology and Surveillance Task Force Pathology Team

Zika virus infection during pregnancy can cause congenital 
microcephaly and brain abnormalities (1), and detection of Zika 
virus RNA in clinical and tissue specimens can provide defini-
tive laboratory evidence of recent Zika virus infection. Whereas 
duration of viremia is typically short, prolonged detection of 
Zika virus RNA in placental, fetal, and neonatal brain tissue 
has been reported and can provide key diagnostic information 
by confirming recent Zika virus infection (2). In accordance 
with recent guidance (3,4), CDC provides Zika virus testing 
of placental and fetal tissues in clinical situations where this 
information could add diagnostic value. This report describes 
the evaluation of formalin-fixed paraffin-embedded (FFPE) 
tissue specimens tested for Zika virus infection in 2016 and the 
contribution of this testing to the public health response. Among 
546 live births with possible maternal Zika virus exposure, for 
which placental tissues were submitted by the 50 states and 
District of Columbia (DC), 60 (11%) were positive by Zika 
virus reverse transcription–polymerase chain reaction (RT-PCR). 
Among 81 pregnancy losses for which placental and/or fetal 
tissues were submitted, 18 (22%) were positive by Zika virus 
RT-PCR. Zika virus RT-PCR was positive on placental tissues 
from 38/363 (10%) live births with maternal serologic evidence 
of recent unspecified flavivirus infection and from 9/86 (10%) 
with negative maternal Zika virus immunoglobulin M (IgM) 
where possible maternal exposure occurred >12 weeks before 
serum collection. These results demonstrate that Zika virus 
RT-PCR testing of tissue specimens can provide a confirmed 
diagnosis of recent maternal Zika virus infection.

Zika virus RT-PCR and, in selected cases, immunohistochemi-
cal (IHC) testing, were performed at CDC’s Infectious Diseases 
Pathology Branch (IDPB) on FFPE tissue specimens submitted 
from completed pregnancies (i.e., live births and pregnancy losses 
of any gestational age) with possible maternal Zika virus exposure.* 
Completed pregnancies in this report include those with evidence 

* Possible exposure to Zika virus includes: 1) travel to or residence in an area at 
risk for Zika virus transmission and with a CDC travel notice, or 2) condomless 
sexual exposure to a partner who traveled to or lived in an area with risk of Zika 
virus transmission and a CDC travel notice during pregnancy or the 
periconceptional period (https://www.cdc.gov/zika/geo/index.html).

of possible recent Zika virus infection (from maternal, fetal, or 
infant specimens) and those that ultimately demonstrated no 
laboratory evidence of possible Zika virus infection. To determine 
the added diagnostic value of Zika virus tissue RT-PCR testing, 
results from nontissue clinical samples (i.e., serum and/or urine) 
reported by the submitting health department or CDC’s Arboviral 
Diseases Branch, were categorized by maternal test results (Table 1) 
(5) and infant test results.† Tissue RT-PCR results are also sum-
marized by maternal symptom status and trimester of infection 
or possible exposure.§ A subset of pregnancies that were also 
reported to the U.S. Zika Pregnancy Registry (USZPR)¶ were 
systematically reviewed to determine the presence of possible 
Zika virus–associated birth defects. Thus, the analysis of tissue 
RT-PCR results by the presence of possible birth defects was 
limited to these pregnancies. Infants and pregnancy losses with 
possible Zika virus–associated birth defects included pregnan-
cies completed by December 25, 2016 that were reported to 
the USZPR and met the CDC surveillance case definition 

† Infant laboratory evidence categories apply to results of testing on infant or 
fetal clinical specimens (e.g., serum, cord blood, urine, cerebrospinal fluid, 
amniotic fluid), however if infant PRNT titers were not available, maternal 
serum PRNT titers were used. Categories include the following: confirmed 
congenital Zika virus infection = positive by Zika virus RT-PCR, Zika virus 
IgM positive and Zika virus PRNT titer ≥10; probable congenital Zika virus 
infection = Zika virus IgM-positive, no PRNT titers reported, or Zika and 
dengue virus PRNT titers ≥10; negative infant Zika virus test results = neither 
Zika virus RT-PCR nor Zika virus IgM positive results; no infant specimen test 
results reported = testing could be not performed, not reported, or pending. 
Only includes results of Zika virus clinical laboratory testing conducted in the 
United States and U.S. territories (https://wwwn.cdc.gov/nndss/conditions/
zika/case-definition/2016/06/).

§ Trimester of infection or possible exposure is based on symptom onset date 
for symptomatic pregnant women or trimester(s) of suspected vectorborne 
or sexual exposure for asymptomatic pregnant women. Periconceptional 
exposure only is defined as infection or possible exposure during the 8 weeks 
before conception (6 weeks before and 2 weeks after the first day of the last 
menstrual period).

¶ U.S. Zika Pregnancy Registry inclusion criteria = pregnant women with 
laboratory evidence of Zika virus infection (positive or equivocal test results, 
regardless of whether they have had symptoms) and periconceptionally, 
prenatally, or perinatally exposed infants born to these women, and infants with 
laboratory evidence of congenital Zika virus infection (positive or equivocal 
test results, regardless of whether they have symptoms) and their mothers 
(https://www.cdc.gov/zika/reporting/registry.html).

https://www.cdc.gov/zika/geo/index.html
https://wwwn.cdc.gov/nndss/conditions/zika/case-definition/2016/06/
https://wwwn.cdc.gov/nndss/conditions/zika/case-definition/2016/06/
https://www.cdc.gov/zika/reporting/registry.html
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TABLE 1. Categories for laboratory evidence of maternal Zika virus 
infection from testing of nontissue clinical samples (e.g., serum, urine)

Category Definition

Confirmed recent Zika virus infection Positive Zika virus RT-PCR, or Zika 
or dengue virus IgM positive or 
equivocal* with Zika virus PRNT 
titer ≥10 and dengue virus PRNT 
titer <10

Recent unspecified flavivirus infection Zika virus RT-PCR negative or not 
performed, with Zika or dengue 
virus IgM positive, or equivocal 
with Zika virus and dengue virus 
PRNT titers ≥10

Maternal samples negative by Zika virus 
IgM, all or part of possible exposure 
occurred >12 weeks before serum 
collection

Zika virus RT-PCR negative or not 
performed, with Zika virus IgM 
negative, where all or part of 
possible maternal exposure 
occurred >12 weeks before serum 
collection date

Pending/Unknown Test results unknown or pending

No evidence of Zika virus infection Zika or dengue IgM positive or 
equivocal with Zika virus PRNT titer 
<10 regardless of dengue PRNT 
titer, or Zika virus IgM negative 
where all possible exposure 
occurred within 2–12 weeks of 
serum collection date

No maternal clinical samples tested No maternal serum, urine, or other 
clinical specimens tested

Abbreviations: IgM  =  immunoglobulin M; PRNT  =  plaque-reduction 
neutralization test; RT-PCR = reverse transcription–polymerase chain reaction.
* Serology terminology varies by assay and nonnegative results can include 

positive, equivocal, presumptive positive, or possible positive results.

for possible Zika virus–associated birth defects as of May 18, 
2017.** Completed pregnancies were classified as “tissue Zika 
virus RT-PCR–positive” if at least one placental (e.g., placental 
disc, umbilical cord, or fetal membranes) specimen or fetal/
infant tissue specimen was positive by conventional Zika virus 
RT-PCR and confirmed by sequencing of PCR products (2). 
A positive Zika virus RT-PCR test result on placental tissues is 
evidence of maternal Zika virus infection. This report includes 
cases reported previously (2,6–8).

During 2016, tissue specimens from 627 completed preg-
nancies with possible maternal Zika virus exposure from the 
50 states and DC were submitted to CDC and were tested by 
Zika virus tissue RT-PCR. These specimens included placental 
tissues from 546 live births and placental and/or fetal tissues 
from 81 pregnancy losses; IHC testing for Zika virus was also 
performed on specimens from 91 live births and pregnancy 

** Birth defects include those that met the USZPR surveillance case definition 
for birth defects potentially associated with Zika virus infection during 
pregnancy as of May 18, 2017. These birth defects include 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), clubfoot, congenital hip dysplasia, and congenital deafness 
(https://www.cdc.gov/zika/geo/pregnancy-outcomes.html).

losses (15%), criteria for which are specified below. Overall, 
78/627 (12%) had one or more placental or fetal tissue speci-
men that was positive for Zika virus by RT-PCR. Among the 
91 completed pregnancies with tissue specimens tested by IHC, 
seven (8%) demonstrated IHC evidence of Zika virus infec-
tion (six from first trimester pregnancy losses and one from 
a second trimester pregnancy loss). All seven IHC-positive 
pregnancy losses were also tissue RT-PCR–positive. Because 
none of the placental specimens tested by IHC from third 
trimester pregnancy losses (n = 4) or live births (n = 47) was 
IHC-positive, beginning in March 2016, IHC testing of these 
specimen types was no longer routinely performed.

Among 546 live births, placental tissues from 60 (11%) 
were RT-PCR positive for Zika virus, including 38/363 (10%) 
from pregnancies with recent unspecified maternal flavivirus 
infection and 9/86 (10%) with negative maternal Zika virus 
IgM, where possible maternal exposure occurred >12 weeks 
before serum collection (after which time maternal Zika virus 
IgM antibodies might have waned) (5) (Table 2). Zika virus 
RT-PCR was negative on placental tissues from 34/47 (72%) 
live births with confirmed recent maternal Zika virus infec-
tion, and from all three live births in which the infant had 
confirmed congenital Zika virus infection based on infant 
testing. Among live births with no evidence of maternal Zika 
virus infection (n = 14) or no maternal clinical specimens tested 
(n = 34), none was tissue RT-PCR–positive. Overall, Zika 
virus RT-PCR was positive on placental tissues from 47/482 
(10%) live births without a confirmed diagnosis by Zika virus 
testing on maternal or infant clinical specimens, confirming 
a diagnosis of recent maternal Zika virus infection (Figure).

Placental or fetal tissues from 18 (22%) of the 81 pregnancy 
losses tested positive for Zika virus by RT-PCR, including 4/13 
(31%) with recent unspecified maternal flavivirus infection, 
2/18 (11%) with negative maternal Zika virus IgM, where 
possible maternal exposure occurred >12 weeks before serum 
collection, and 1/16 (6%) with no maternal clinical samples 
tested (Table 2). Among 14 pregnancy losses with no evidence 
of maternal Zika virus infection, no placental or fetal tissues 
tested RT-PCR–positive. Ten of 28 (36%) first trimester preg-
nancy losses and 5/17 (29%) third trimester pregnancy losses 
were tissue RT-PCR–positive, compared with only 3/35 (9%) 
second trimester losses (Table 2). However, 13/28 (46%) first 
trimester pregnancy losses had evidence of confirmed recent 
maternal Zika virus infection from clinical specimens, com-
pared with 5/35 (14%) of second trimester and 1/17 (6%) 
third trimester pregnancy losses.

Among the 627 completed pregnancies included in 
this report, 449 (72%) were included in the USZPR 
(Table 2). Thirty live births were reported to have possible 
Zika virus–associated birth defects. Sixteen of these (53%) were 

https://www.cdc.gov/zika/geo/pregnancy-outcomes.html


Morbidity and Mortality Weekly Report 

638 MMWR / June 23, 2017 / Vol. 66 / No. 24 US Department of Health and Human Services/Centers for Disease Control and Prevention

TABLE 2. Zika virus RT-PCR results from fixed placental and fetal tissue samples from completed pregnancies for which specimens* were 
submitted to CDC’s Infectious Diseases Pathology Branch, by pregnancy outcome — 50 U.S. states and District of Columbia (n = 627), including 
449 reported to the U.S. Zika Pregnancy Registry, January–December 2016

All completed pregnancies from which tissue specimens were submitted (n = 627)

Characteristic

Live births (n = 546) Pregnancy losses (n = 81)

Live births with 
tissue specimens 

tested, no.

Tissue RT-PCR 
positive,†  

no. (%)

Pregnancy losses 
with tissue specimens 

tested, no.

Tissue RT-PCR 
positive,  
no. (%)

Total 546 60 (11) 81 18 (22)

Maternal clinical Zika virus test results§

Confirmed recent Zika virus infection 47 13 (28) 19 11 (58)
Recent unspecified flavivirus infection 363 38 (10) 13 4 (31)
Maternal samples negative by Zika virus IgM, all or part of possible exposure occurred 

>12 weeks before serum collected¶
86 9 (10) 18 2 (11)

No maternal clinical samples tested** 34 — 16 1 (6)
Pending/Unknown 2 — 1 —
No evidence of possible Zika virus infection 14 — 14 —

Infant clinical Zika virus test results††

Confirmed congenital Zika virus infection 3 — NA NA
Probable congenital Zika virus infection 46 9 (20) NA NA
Negative Zika virus testing 358 39 (11) NA NA
No results reported 139 12 (9) NA NA

Trimester of infection or possible exposure§§

First trimester only 90 9 (10) 41 12 (29)
Multiple trimesters, including first 291 32 (11) 24 4 (17)
Second and/or third trimester only 149 18 (12) 4 —
Periconceptional only 11 1 (9) 10 2 (20)
Unknown/Missing 5 — 2 —

Maternal symptom status
Asymptomatic 366 37 (10) 56 7 (13)
Symptomatic 176 23 (13) 25 11 (44)
Unknown 4 — — —

Trimester of pregnancy loss
Pregnancy loss, first trimester NA NA 28 10 (36)
Pregnancy loss, second trimester NA NA 35 3 (9)
Pregnancy loss, third trimester NA NA 17 5 (29)
Missing NA NA 1 —

Completed pregnancies reported to the U.S. Zika Pregnancy Registry¶¶ (n = 449)

Characteristic Live births (n = 414) Pregnancy losses (n = 35)

Total 414 60 (14) 35 18 (51)

Possible Zika virus–associated birth defects***
Birth defects reported 30 16 (53) 4 2 (50)
No birth defects reported 384 44 (11) 31 16 (52)

Abbreviations: IgM = immunoglobulin M; NA = not applicable; PRNT = plaque-reduction neutralization test; RT-PCR = reverse transcription–polymerase chain reaction.
 * Includes placental specimens (placenta, fetal membranes, or umbilical cord) for all 546 live births and infant autopsy specimens for six of nine neonatal deaths. For pregnancy losses 

(spontaneous abortions, terminations, and stillbirths), includes placental specimens (placenta, fetal membranes, or umbilical cord) for 62 and fetal specimens for 58 pregnancy losses; 
both fetal and placental tissues were submitted for 38 cases.

 † Tissue RT-PCR positive = at least one placental or fetal tissue specimen was positive by Zika virus RT-PCR.
 § Confirmed recent Zika virus infection = positive Zika virus RT-PCR, or Zika or dengue virus IgM positive or equivocal with Zika virus plaque-reduction neutralization test (PRNT) titer ≥10 

and dengue virus PRNT titer <10; Recent unspecified flavivirus infection = negative or no Zika virus RT-PCR performed, with Zika or dengue virus IgM positive, or equivocal with Zika 
virus and dengue virus PRNT titers ≥10; Maternal samples negative by Zika virus IgM, all or part of possible exposure occurred >12 weeks before serum collection date = negative or no 
Zika virus RT-PCR performed; Zika virus IgM negative with all or part of possible exposure occurring >12 weeks before serum collection date; Pending/Unknown = Test results unknown 
or pending; No evidence of Zika virus infection = Zika or dengue virus IgM positive or equivocal with Zika virus PRNT titer <10 regardless of dengue virus PRNT titer, or Zika IgM negative 
where all possible exposure occurred within 2–12 weeks of serum collection date. Applies to results of testing on maternal clinical specimens (e.g., serum, urine). Only includes results 
of Zika virus clinical laboratory testing conducted in the United States and U.S. territories.

 ¶ Includes nine live births with negative maternal Zika virus IgM and Zika and dengue virus PRNT titers ≥10.
 ** Includes two live births with negative maternal Zika virus RT-PCR on serum or urine where all or part of possible exposure occurred >12 weeks before specimen collection date and no 

Zika virus IgM testing was performed.
 †† Confirmed congenital Zika virus infection = positive Zika virus RT-PCR, Zika virus IgM positive and Zika virus PRNT titer ≥10; Probable congenital Zika virus infection = Zika virus IgM-

positive, no PRNT titers reported, or Zika and dengue virus PRNT titers ≥10; Negative infant Zika virus test results = neither Zika virus RT-PCR nor Zika virus IgM positive results; No infant 
specimen test results reported = testing could be not performed, not reported, or pending. Applies to results of testing on infant or fetal clinical specimens (e.g., serum, cord blood, 
urine, cerebrospinal fluid, amniotic fluid), however if infant PRNT titers not available, maternal serum PRNT titers were used. Only includes results of Zika virus clinical laboratory testing 
conducted in the United States and U.S. territories.

 §§ Trimester of infection or possible exposure is based on symptom onset date for symptomatic pregnant women, and for asymptomatic women was based on trimester(s) of suspected 
vectorborne or sexual exposure. Periconceptional exposure only is defined as infection or possible exposure during the 8 weeks before conception (6 weeks before and 2 weeks after 
the first day of the last menstrual period).

 ¶¶ U.S. Zika Pregnancy Registry inclusion criteria = Pregnant women with laboratory evidence of Zika virus infection (positive or equivocal test results, regardless of whether they have had 
symptoms) and periconceptionally, prenatally, or perinatally exposed infants born to these women, and infants with laboratory evidence of congenital Zika virus infection (positive or 
equivocal test results, regardless of whether they had symptoms) and their mothers (https://www.cdc.gov/zika/reporting/registry.html).

 *** Birth defects include those that met the U.S. Zika Pregnancy Registry surveillance case definition for birth defects potentially associated with Zika virus infection during pregnancy as 
of May 18, 2017. These birth defects include 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), clubfoot, congenital hip dysplasia, and congenital deafness 
(https://www.cdc.gov/zika/geo/pregnancy-outcomes.html).

https://www.cdc.gov/zika/reporting/registry.html
https://www.cdc.gov/zika/geo/pregnancy-outcomes.html
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FIGURE. Zika virus placental tissue RT-PCR results, among live births with neither clinical 
laboratory evidence of confirmed recent Zika virus infection on maternal testing nor 
confirmed congenital Zika virus infection on infant testing (n = 482),*,†,§ by maternal 
clinical Zika virus test results categories¶,** — 50 U.S. states and the District of Columbia, 
January–December, 2016 

Maternal Zika virus IgM negative 
(exposure >12 weeks before serum collection); 

maternal Zika virus testing not performed, 
or results pending or unknown,
(9 of 121 [7%] RT-PCR positive) 

Maternal recent unspeci�ed 
�avivirus infection 

(38 of 361 [11%] RT-PCR-positive)

Maternal clinical Zika virus test results

N
o.

 o
f l

iv
e 

bi
rt

hs

400

350

350

250

200

150

100

50

0

Placental tissue RT-PCR negative
Placental tissue RT-PCR positive

Abbreviations: IgM = immunoglobulin M; PRNT= plaque-reduction neutralization test; RT-PCR = reverse 
transcription–polymerase chain reaction.
 * Excludes live births with confirmed recent maternal Zika virus infection (positive Zika virus RT-PCR, 

or Zika or dengue virus IgM-positive or equivocal with Zika virus PRNT titer ≥10 and dengue virus 
PRNT titer <10) or no evidence of Zika virus infection (Zika or dengue virus IgM positive or equivocal 
with Zika virus PRNT titer <10 regardless of dengue PRNT titer, or Zika virus IgM negative where all 
possible exposure occurred within 2–12 weeks of serum collection date), or confirmed congenital 
Zika virus infection based on infant testing (positive Zika virus RT-PCR or Zika virus IgM positive and 
Zika virus PRNT titer ≥10 with dengue virus PRNT titer <10).

 † Includes 41 live births where infants had laboratory evidence of probable congenital Zika virus 
infection; 9/41 (22%) with placental tissue RT-PCR positive; and 441 live births where infants had 
negative Zika virus testing or no Zika virus testing reported; 38/441 (9%) with placental tissue RT-PCR 
positive. Positive placental tissue RT-PCR results provide evidence of confirmed recent maternal Zika 
virus infection. 

 § Placental tissue RT-PCR positive = at least one placental tissue specimen was positive by Zika virus RT-PCR. 
 ¶ Recent unspecified flavivirus infection = negative or no Zika virus RT-PCR performed, with Zika or 

dengue virus IgM positive, or equivocal with Zika and dengue virus PRNT titers ≥10.
 ** Maternal samples negative by Zika virus IgM, all or part of possible exposure occurred >12 weeks 

before serum collection date with negative or no Zika virus RT-PCR performed, maternal Zika virus 
testing not performed, or results pending or unknown.

Zika virus RT-PCR–positive on placental tissues; however, a 
positive placental tissue RT-PCR cannot distinguish between 
maternal and congenital infection. Ten of these 16 had recent 
unspecified maternal flavivirus infection, and six had negative 
maternal Zika virus IgM, where possible maternal exposure 
occurred >12 weeks before serum collection. Among nine live 

births with negative maternal Zika IgM, where 
possible maternal exposure occurred >12 weeks 
before serum collection, and placental tissue 
RT-PCR was positive, six had possible Zika 
virus–associated birth defects.

Discussion

Among live births, placental t issue 
RT-PCR provided confirmation of recent 
maternal Zika virus infection for 47 (10%) 
women who otherwise did not have a 
definitive diagnosis. Given the complexity 
of Zika virus testing and interpretation, 
tissue specimen analysis provides another 
opportunity to confirm maternal Zika virus 
infection. A definitive maternal diagnosis 
of Zika virus infection provides valuable 
information to guide the evaluation and 
management of infants with possible con-
genital exposure.

Placental tissue RT-PCR testing was positive 
in a relatively low proportion of live births 
with recent unspecified maternal flavivirus 
infection (10%) or negative maternal Zika 
virus IgM on serum collected >12 weeks after 
possible exposure (10%). Placental testing 
might provide additional diagnostic informa-
tion and can continue to be considered in these 
scenarios (https://www.cdc.gov/zika/pdfs/
placental-testing-guidance.pdf), depending on 
the availability of public health resources. The 
yield of Zika virus testing of placental tissues 
should continue to be reassessed as additional 
data are collected.

Placental tissues have both maternal and 
fetal components, and Zika RT-PCR cannot 
discriminate between viral RNA from mater-
nal and fetal areas (9). Although placental 
testing cannot confirm or exclude congenital 
Zika virus infection, infants might be more 
likely to receive appropriate clinical evalu-
ation when a mother has confirmed recent 
Zika virus infection. Negative placental 
RT-PCR results do not rule out maternal or 
congenital Zika virus infection; evaluation 

of pregnant women and infants for Zika virus in accordance 
with CDC guidance is essential to direct appropriate infant 
clinical management and follow-up (3,4). Infant Zika virus 
testing and neuroimaging should not be delayed while results 
of placental testing are pending.

https://www.cdc.gov/zika/pdfs/placental-testing-guidance.pdf
https://www.cdc.gov/zika/pdfs/placental-testing-guidance.pdf
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Among live births with possible Zika virus–associated birth 
defects reported to the USZPR and included in this analysis, 
53% were Zika virus RT-PCR–positive on placental tissues. 
The implications of a positive placental Zika virus RT-PCR for 
infant clinical outcomes are currently unknown. However, fur-
ther study could explore the relationship between the presence 
of Zika virus RNA in placental specimens, fetal infection, and 
development of possible Zika virus–associated birth defects.

In this report, Zika virus IHC was only positive on fetal and 
placental tissues from first and second trimester pregnancy 
losses. Zika virus IHC-positivity in brain tissues from infant 
deaths has been reported in other studies (9,10). Although 
all IHC-positive cases were also RT-PCR–positive, IHC can 
provide valuable insight into viral localization and pathogenesis 
in pregnancy losses and infant deaths.

The findings in this report are subject to at least five limita-
tions. First, a negative Zika virus RT-PCR on placental tissues 
does not exclude maternal Zika virus infection. Factors that 
could lead to false-negative results include levels of viral RNA 
below the limit of assay detection, variability in tissue sampling, 
and degradation of viral RNA because of insufficient tissue 
fixation or prolonged formalin-fixation.†† Second, pregnancy 
outcomes in this analysis might not be representative of all 
pregnancies with possible Zika virus exposure, maternal Zika 
virus infection, or Zika virus–associated birth defects in the 
United States. Pregnancies ending in a loss or with fetuses or 
infants with birth defects might be more likely to have tissue 
specimens submitted, particularly among pregnancies with 
negative maternal Zika virus IgM >12 weeks after possible 
exposure. Third, possible testing bias limits the ability to com-
pare placental test results by results of infant clinical laboratory 
testing, because infants with possible Zika virus–associated 
birth defects might be more likely to have Zika virus testing 
performed. Fourth, the approach to testing of placental and 
fetal tissues changed over time, which might have resulted in 
variability in testing bias over the reporting period. Changes 
included routinely testing tissue specimens for completed preg-
nancies where maternal Zika virus IgM was negative >12 weeks 
after possible exposure (beginning in August 2016) (3,4), and 
focusing testing of placental specimens from live births on 
those without a confirmed recent maternal Zika virus infection 
diagnosis (https://www.cdc.gov/zika/pdfs/placental-testing-
guidance.pdf ). Finally, clinical, epidemiologic, and laboratory 
information reflects data reported to USZPR and CDC’s IDPB 
as of the date of this report, and might be incomplete.

 †† Recommendations for specimen collection and submission are available at 
https://www.cdc.gov/zika/laboratories/test-specimens-tissues.html.

Summary
What is already known about this topic?

Zika virus infection during pregnancy can cause microcephaly 
and other brain abnormalities. Diagnosis of Zika virus infection 
is challenging because of serologic cross-reactivity with other 
related flaviviruses and limited duration of viremia. Zika virus 
RNA can be detected in placental and fetal tissues, which can 
provide an opportunity to diagnose maternal Zika virus 
infection and can be considered when maternal serologic 
testing is not definitive or is negative outside the optimal 
testing window.

What is added by this report?

In the 50 U.S. states and District of Columbia, placental testing 
provided a confirmed diagnosis of recent maternal Zika virus 
infection for 10% of live births with possible maternal exposure 
to Zika virus that lacked definitive evidence of a maternal or 
congenital Zika virus infection. This included pregnancies with 
clinical laboratory evidence of recent unspecified maternal 
flavivirus infection, and those with negative maternal Zika virus 
IgM, where possible maternal exposure occurred >12 weeks 
before serum collection.

What are the implications for public health practice?

Testing of placental tissues from live births provided definitive 
evidence of maternal Zika virus infection. Although the 
proportion of live births for which placental tissue was 
RT-PCR–positive for Zika virus was relatively low, testing of 
placental tissues from live births can continue to be considered 
when results of maternal Zika virus testing are not definitive or 
testing is not performed within the optimal time. Ensuring 
appropriate Zika virus testing and clinical follow-up of infants, 
according to published CDC guidance is critical in order to 
identify congenital Zika virus infection.

These findings describe the contributions of testing pla-
cental and fetal tissue specimens for Zika virus infection to 
the diagnosis of maternal infection. Although the proportion 
of live births with placental tissues positive for Zika virus by 
RT-PCR was low, tissue analysis can be valuable when maternal 
serologic testing either cannot differentiate between Zika virus 
and other related flaviviruses, or has been conducted >12 weeks 
after possible maternal exposure, and infant Zika virus testing 
is not definitive, negative, or not performed. Tissue analysis 
provides another opportunity to confirm maternal Zika virus 
infection, which can be important to both families and health 
care providers. However, because a positive Zika virus RT-PCR 
on placental tissues cannot distinguish between maternal and 
congenital infection, following current CDC guidance for clini-
cal diagnostic testing and management of pregnant women with 
possible Zika virus exposure and infants with possible congenital 
Zika virus infection continues to be important (3,4).

https://www.cdc.gov/zika/pdfs/placental-testing-guidance.pdf
https://www.cdc.gov/zika/pdfs/placental-testing-guidance.pdf
https://www.cdc.gov/zika/laboratories/test-specimens-tissues.html
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