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Abstract

deleterious.

Zika virus (ZIKV) is a vector transmitted, arthropod-borne viral disease. People around the globe, especially pregnant females are
more prone to it. Various neurological and ophthalmological congenital abnormalities make it an epidemic in Central and South
Americas as well as Pacific regions. Therefore, the present review, by considering available literature, aims to evaluate the link be-
tween ZIKV infection and maternofetal damage. We used a number of electronic databases (PubMed, Google Scholar, Scopus, and
Science Direct) to identify the relevant published studies. Of 200 articles found initially, 144 were selected for additional review. Sub-
sequently, 69 articles were finally selected. ZIKV is a life threatening fetal infection. It can easily encounter developing fetus through
maternal circulation. Large numbers of fetal mortalities and adult morbidities have been reported till date. WHO has reported cases
of ZIKV associated fetus neural damage from 29 countries in its recent report of 2017. Though the exact mechanism of maternofetal
ZIKV transmission is still inconspicuous, it is evident that in the 1st trimester the risk of developing microcephaly is at its peak, thus,
maximizing the risk of various congenital anomalies. The lack of proper therapeutic and preventive measurements makes it more
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1. Context

The prenatal period or pregnancy is the most thrilling
and vulnerable experience for both the mother and the fe-
tus (1). Even though an intrauterine environment is safest
for the fetus, it is susceptible for the infectious agents (2).
These infectious agents might be teratogenic or result in
congenital abnormalities with a higher rate of maternofe-
tal morbidity (3). Today, the emergence of pandemics e.g.,
Ebola virus, Nipah virus, influenza, and Zika virus (ZIKV)
has threaten the global village and it may be the result of
Anthropocene epoch (4). It means the increasing influence
of man on earth’s environment in the form of urbaniza-
tion, deforestation, and change in geographical distribu-
tion, which dramatically effects all forms of life on earth
including, flora; fauna, and even infectious agents (5).

Zika, a Flavivirus from the family Flaviviridae (6), has
a single stranded RNA (7). This arthropod-borne virus (ar-
bovirus) (8) is transmitted through the Aedes mosquito
species, namely Ae. africanus, Ae. apicoargenteus, Ae. lu-
teocephalus, Ae. aegypti, Ae. vitattus, and Ae. furcifer (9).

Besides vector transmission, the non-vector transmission
occurs between the mother and fetus; during transplan-
tation surgeries and hospital stay (nosocomial) (10), and
from other substances of human origin (SoHO) (11). At first
the ZIKV infection did not get much consideration as the
mild fever, arthralgia, and rash developed in 20% of the
cases; while, 80% of the cases were asymptomatic (12).

According to an estimation, ZIKV infected 3 - 4 million
Americans in 2016 and 440000 - 1300000 Brazilians in
2015 (13). About 2.17 billion people are residents of those
areas that are favorable for its dispersal (14). Since 2015,
there has been a dramatic spread of ZIKV in 66 countries,
whereas drastic outbreaks were also reported in 44 previ-
ously known ZIKV-negative countries (15).

The major threat of today’s world is that the fetus of
symptomatic ZIKV infected pregnant female can become
the victim of this perilous virus. Usually, the chances of
microcephaly is only 7 per 10000 live births (16), however,
ZIKV increases this estimation up to several folds. Cur-
rently, World Health Organization (WHO), Centers for Dis-
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ease Control and Prevention (CDC), European Centre for
Disease Prevention and Control (ECDC), American Society
of Reproductive Medicine (ASRM), and the International
Planned Parenthood Federation (IPPF), etc., are the leading
organizations that deals with the drastic effects of ZIKV on
maternofetal health.

Thus, it is crucial for the gynecologists, obstetricians,
and pediatricians to be cautious about the newly emerg-
ing data related to ZIKV for the appropriate maternofe-
tal assessment in all the three trimesters of gestation pe-
riod. This review aims to formulate the current litera-
ture regarding ZIKV and its hazardous effects on mater-
nofetal health with a special emphasis on risk assessment,
virus transmission, associated complications, and possible
management.

2. Evidence Acquisition

2.1. Search Strategy

We searched PubMed, Google Scholar, Scopus and
Science Direct with the following keywords: “Zika Virus”,
“Pregnancy”, “Transmission”, “Complications”, “Diag-
nosis” and “Management” in several combinations in
BOOLEAN searches. The search covered the period from
2007 to May 2017. We also explored the databases of
leading organizations, such as the Centers for Disease
Control and Prevention (CDC), WHO, European Center for
Disease Prevention and Control and Pan American Health
Organization.

2.2. Data Selection

We found 60 studies from PubMed, 86 from Google
scholar, and 54 from other database such as Scopus and
Science Direct. All such data constitutes qualitative and
quantitative studies, peer reviews, meta-analysis, guide-
lines, factsheets, commentaries, etc. Of these 200 initially
found articles, 56 were ambiguous studies and fall under
the exclusion criteria. After the review of 144 remaining
studies, 75 repeated studies were also excluded. Finally, 69
studies met our inclusion criteria and were selected for a
final analysis. Further publications were recognized by a
manual search of the bibliography and reference section
of related papers.

3. Results and Discussions

3.1. Maternofetal risk assessment

The penetration of ZIKV in previously known virus free
regions has threatened the pregnant females and their
newborns. According to the WHO report in 2017 on the

ZIKV situation (17), 29 countries have reported ZIKV asso-
ciated microcephaly and other neurological disorders in
newborns (Table 1). Similarly, a report (18) demonstrated
the link between ZIKV positive pregnancy and congeni-
tal abnormalities (microcephaly and other neurological
anomalies) by using Shephard’s criteria and Bradford Hill
criteria. Also, in a study (19), the risk of microcephaly was
found to be 1% in first trimester, thus, it was named as a “pe-
riod of risk”. Likewise, a report (20) of CDC, based on the ad
hoc microcephaly surveillance system, has identified the
temporal and geospatial evidences that the ZIKV causing
febrile rash illness in the 1st trimester has a strong asso-
ciation with microcephaly. In a postmaturm study (21) of
fetal brain using RT-PCR, the high viral load was found in
the placenta and umblical cord while a comparative lower
load was found in the muscle, liver, lungs, and spleen.

3.2. Maternal Transmission

When an Aedes mosquito bites a human being, Fla-
vivirus deposits in the epidermal and dermal layer of the
skin. The virus then interacts with the cell surface recep-
tor and non-specific attachment factor (e.g., heparin sul-
phate) through envelop protein. The C-type lecithin recep-
tors neutralize the antibody and silence the RNA. In this
way, ZIKV gain entry in the host and starts to replicate in
cellular cytoplasm (22).

3.3. Fetal Transmission

There is an alarming situation due to the fact that
worldwide, in a number of reported cases, maternofetal
ZIKV transmission is causing congenital abnormalities re-
lated to (a) neurology such as microcephaly (23,24); neuro-
logical calcification and growth retardation, (b) ophthal-
mology like retinal damage, optic nerve damage, and (c)
fetal mortality (25) along with miscarriages and still births
(26). The vertical transmission of ZIKV can occur either
through the placenta or during labor and delivery (27). The
exact mechanism by which this transmission occurs is still
unknown. However, recent studies (28, 29) have tried to
solve the dilemma by generating two hypotheses.

According to hypothesis I “direct transmission hypoth-
esis”, ZIKVis transmitted through the uterus secretion, tro-
phoblastic plugs (30), and semen (31). Similarly, pericon-
ceptional ZIKVload can gain entry in amniotic fluid or yolk
sac (29). Due to neurotropic properties, ZIKV can access
and damage the developing brain of the fetus (29).

HypothesisIlisreferred toas “placenta mediated trans-
mission”. ZIKV gains entry in cells via numerous surface
receptors such as dendritic cell-Specific Intercellular ad-
hesion molecule-3-Grabbing non-integrin (DC-SIGN), AXL,
tyrosine-protein kinase receptor (Tyro3), and T-cell im-
munoglobulin and mucin domain 1 (TIM-1) (32, 33). The
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Table 1. Zika Virus Associated Microcephaly Cases Reported Till 2017

Table 2. Transmission

Country No. of Cases Reported Total No. of Cases Transmission Description
Reported Per
Continent 1. Maternal transmission
South America 2849 i Vector mediated
Argentina 2 ii Non-vector mediated
Bolivia 14 2. Fetal transmission
Brazil 2366 Hypothesis 1 Direct transmission
Colombia 86 Hypothesis 2 Placenta mediated transmission
French Guiana 16
Suriname 2 . . . . s
major sites for expression of AXL is developing cerebral
Paraguay 2 cortex, astrocytes, radial glial cells, microglia, and en-
Trinidad and 1 dothelial cells; however, Tyro3 and DC-SIGN expression
Tob o .
ovage is either relatively low or completely absent (34). Af
RDED ATEE 28 ter gaining access to the cell, ZIKV RNA starts replica-
Canada 2 tion. Afterwards, it shows antiviral response by up regu-
e 2 lating of TLR3 mRNA, retinoic acid-inducible gene-I (RIG-
Republic I) and melanoma differentiation-associated gene 5 (MDA-
Grenada 1 5) mRNA. The silencing of TLR3 results in up regulation of
R - viral replication, however, type I interferon (IFN) response
cuatemala 5 remains unaffected. Thus, with treatment of IFN-«v, IFN-£,
it
or IFN-y there will be the dose-dependent inhibition of vi-
Haiti ! ral replication (32). IEN-) is responsible for protection of
Martinique 19 the placenta; however, the placental transmission of ZIKV
Puerto Rico 11 is still pOSSible (35).
UsA o Hypothesis II is further demonstrated by a study (36)
) that concluded some interesting facts about ZIKV by using
Central America 14 .
_ 3D organ cultures. It was concluded that (i) at an early preg-
CostaRica 2 nancy stage, ZIKV actively replicates in both deciduous and
El Salvador 4 chronic-villi tissues, (ii) at the mid stage of pregnancy, ZIKV
Honduras 1 replicates more rapidly in deciduous tissues than chronic-
e 2 villi tissues, (iii) ZIKV up regulated apoptosis in the pla-
panama s centa. If the ZIKV infected pregnancy is not a miscarriage,
then the virus, before 10 weeks of gestation, starts inter-
Furope ’ fering molecular synthesis and disrupting placenta signals
Slovenia 1 during neurogenesis. The other assumptions for neuroge-
Spain 2 nesis inhibition are; placental inflammatory response and
Asia 3 gene mutation.
Thailand s The ZIKV infected placenta can’t function normally.
Thus, insufficient placentaleads to growth retardation and
Viet Nam 1 . . s
microcephaly. Surprisingly, the result of autophagy in
Oz 9 both ZIKV infected placental cell and fibroblast is different.
French 8 As autophagy in the placental cells prevents the viral repli-
Polynesia cation (37) while in skin fibroblasts ZIKV itself stimulates
Mlarsgall 1 autophagy, which in turn causes increase ZIKV loads (32).
Islands
Northwest Africa 9 . . .
3.4. Complications during Pregnancy
Cape Verde 9

Arch Clin Infect Dis. 2018; 13(3):e12848.

3.4.1. Neurological Problems
Microcephaly is the major abnormality related to the
ZIKV infection in pregnancy. Microcephaly is a condition


http://archcid.com

Rehan Sarwar M et al.

in which the head circumference of a newborn is less than
the estimated range. Microcephaly can be characterized
on the basis of cause, (a) primary (genetic causes) and (b)
secondary (non-genetic causes) (12).

There is a strong association between ZIKV and mi-
crocephaly (12, 18, 38), which was been declared as pub-
lic health emergency of international concern (PHEIC) by
WHO (39). In a study (40), postmortem examinations of 7
neonates were performed. Their mothers most likely came
in contact to ZIKV during their 1st trimester. The longevity
of neonates was 30 minutes to 6 days after birth. All
cephalic examinations revealed a decrease in brain weight
and ventriculomegaly. While 2 neonates suffered from
cerebellar hypoplasia, 1 from pachygyria, 1 from arthro-
gryposis, and in 1 morphologic microcephalus changes oc-
curred, the head circumference was still within range.

Similarly, a study (41) demonstrated a case in which a
25 years old woman developed symptoms of the ZIKV infec-
tion at 13 weeks of gestation. Ultrasonography at the 14th
and 20th week was normal, however, at the 29th week fetal
anomalies were seen and at 32nd week intrauterine growth
retardation was confirmed and then pregnancy was termi-
nated on request of the mother. On the autopsy, the body
weight, length, and head circumference was found to be
lower than the reference range along with signs of calcifi-
cation in cortex, villi, and decidua.

Hence, it is confirmed now that congenital ZIKV syn-
drome during pregnancy can be the reason of brainstem
and cerebellar hypoplasia, gross calcification of the brain
parenchymal layer, ventriculomegaly, delayed myelina-
tion, and lissencephaly (lack of normal convolutions in
cerebral cortex) (42, 43). Contrary to other maternofe-
tal neuro degenerative viruses, ZIKV is the most fatal one.
Thus, a surveillance system that can identify the ZIKV in-
fected infant and asymptomatic ZIKV positive pregnancy is
needed (44). Microcephaly can also be a result of genetic
predisposition (45) and excessive prenatal alcohol intake
(46).

The presence of ZIKV in the fetal brain can cause mi-
crocephaly (41, 47) because this virus impairs neuronal
division and differentiation or neurogenesis in the fetus.
Therefore, it results in weakly growing neural progenitor
stem cells, which in turns cause deregulation of cell cycle
deregulation with caspase-3-mediated apoptosis (48).

3.4.2. Guillain-Barre Syndrome

Guillain-Barre syndrome (GBS) is an immune-
mediated complication associated with the ZIKV infec-
tion. GBS affects the peripheral nervous system (PNS).
It may result in peripheral neuropathy, which leads to
muscle paralysis and death (49). Flavivirus, other than
ZIKV, may also be the causative agents for GBS (50). A clear

association between ZIKV infection and GBS has now been
established in French Polynesia (51) and other regions
where ZIKV morbidity rate is high (52).

3.4.3. Vision Impairment and Other Anomalies

A ZIKV infected infant is at a higher risk of developing
microcephaly along with visual defects like focal macular
pigment mottling, chorioretinal atrophy with a predilec-
tion for the macular area, and congenital glaucoma (53).
The possible mechanism for the development of blindness
in newborns is the expression of AXL in the neural retina
(34, 54). Therefore, a cross-sectional study (55) was con-
ducted on 32 ZIKV infected infants. On examination, it was
revealed that overall 26% of infants had no eye contact, 52%
couldn’t make social smile, while retinal impairment was
found in 28%, and impaired optic nerve was in 17%, with
optic nerve hypoplasia in 8%. Therefore, ZIKV can damage
internal and external layers of retina and choroid (56). A
cross-sectional study (57) in Brazil was conducted on 40
infants. It was revealed that though all mothers had nor-
mal ocular functions, the infants developed fundus, op-
tic nerve, and macular abnormalities with microcephaly.
Likewise, the ZIKV infection is also associated with hearing
impairment, however, this anomaly is rare (16).

3.5. Management Approaches
3.5.1. Diagnostic Strategies

The interpretation and confirmation of ZIKV lab find-
ings is difficult. Lab test facilities are available and accessi-
ble in many states of US healthcare settings and CDC. Re-
verse transcription polymerase chain reactions (RT-PCR)
test, immunoglobulin (Ig) test, ultrasound and sonogra-
phy are the usually adopted diagnostic strategies for the
ZIKV infection (Table 3).

CDC recommends RT-PCR analysis of suspected indi-
viduals (21), however, IgM antibodies test can give false pos-
itive results due to the fact that IgM can cross react with
other strains of Flaviviridae members (18). Hence, health-
care provider must be vigilant enough to report the ZIKV
infection case to a local health department.

On every visit, the healthcare giver must evaluate the
travel history of the patient and any symptom of the ZIKV
infection in case the pregnant female traveled to ZIKV in-
fected prevailing areas and was later tested for IgM. How-
ever, the tests resulted into ZIKV negative then as per ASRM
guidelines it does not rule out the risk of ZIKV infection
(18, 61). Similarly, females who are inhabitant of high ZIKV
infection prevailing areas must be monitored with great
care. If the woman is suspected for the ZIKV infection
on the basis of symptoms, then required diagnostic tests
must be carried out. However, in the absence of symp-
toms, the diagnostic strategy must involve IgM test at her
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Table 3. Diagnostic Strategies for Zika Virus Infection

Diagnostic test Time of sample collection Reference
Serum RT-PCR ZIKV symptom arise in 1st week of gestation (58)
Urine RT-PCR Two weeks after onset of symptoms (21)
Serum and urine RT-PCR Less than a week after onset of symptoms (59)
ZIKV-IgM 4 days after onset of symptoms; asymptomatic woman after 2-12 weeks of exposure or during first visit to healthcare (18, 60)
setting or having travel history to suspected area

Fetal Ultrasonography 3-4 week after exposure or onset of symptoms (18)
Ultrasound Asymptomatic ZIKV positive 8-12 weeks pregnancy (60)

first prenatal visit following serological test in the late 2nd
trimester. Additionally, an ultrasound for fetal anomalies
must be carried out in asymptomatic ZIKV infected women
at 18 - 20 weeks of pregnancy (18, 60, 61). If the female is
positive for serological and RT-PCR test then an ultrasound
must be carried out at every 3-4 weeks (58). Supplemental
ultrasound is mandatory for asymptomatic exposure, be-
cause the time from exposure of ZIKV to the appearance
of clinical symptoms is not obvious till date. (60). In case
if anatomic abnormalities are confirmed through ultra-
sound then amniocentesis for determining ZIKV infection
must be performed.

3.5.2. Medications

There is no specific treatment like any vaccine or an-
tiviral agent available for ZIKV positive pregnant woman.
As per WHO guidelines (62) only symptomatic treatment
can be given, e.g. non-steroidal anti-inflammatory drugs
(NSAIDS) or aspirin can only be used if the patient is neg-
ative for dengue virus strain tests. Acetaminophen can be
used torelief headache in the dose at which it treats a fever.
While itchy rashes can be treated with chlorpheniramine
(1st line treatment) and emollient lotions like calamine lo-
tion, it has no fetal safety evidence.

Trials for developing vaccines and therapeutic agents
are going on by various researchers around the globe
(63). In a study (64), Emricasan inhibited caspase-3 activ-
ity and protected neural progenitor cells while food and
drug administration (FDA) approved Niclosamide for an-
thelmintic treatment also showed inhibition of ZIKV repli-
cation. Similarly, in a study (65), hematological derived an-
tibody from ZIKV infected patients had protected the fe-
tuses of mice from ZIKV.

3.5.3. Preventive Measures

As there is no vaccine available for preventing ZIKV,
therefore, WHO (62) and CDC (66) recommends pregnant
females to protect themselves every time from mosquitoes
by using mosquito repellents and larvicides, covering skin,
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eliminating standing pools of water, and by using screens
on doors and windows.

3.6. Limitations

Our study is limited to epidemiology, prevalence,
and complications related to maternofetal ZIKV infection.
Thus, the major limitation of the present review is that the
authors were unable to demonstrate the mechanisms of
all listed complications associated with the ZIKV infection
due to insufficiency of available data.

4. Conclusions

The ZIKV infection is the most prevailing syndrome
in the global village. Its mortality rate is comparatively
low in adults as compared to fetus, neonates, and infants.
There are several factors that contribute in its inappropri-
ate diagnosis, (a) time between exposure and development
of first clinical symptom is poorly understood, (b) false
positive or negative results of diagnostic tests, and (c) pa-
tient remain asymptomatic for long time. Similarly, lack of
therapeutic and preventive measures make it more dread-
ful. The present review concludes that there is a global
coverage of ZIKV infection and all the above-mentioned
preventive strategies are not long-lasting, especially for
maternofetal health hazards. Thus, itisrecommended that
strong preventive measures such as gene drive (gene is in-
serted in mosquito that will prevent incubation of vector)
must be adopted.

References

1. Stagg D, Hurst HM. Zika Virus and Pregnancy. Nurs Womens Health.
2016;20(3):299-304. doi:  10.1016[j.nwh.2016.03.001. [PubMed:
27287356].

2. van Well GTJ, Daalderop LA, Wolfs T, Kramer BW. Human perinatal im-
munity in physiological conditions and during infection. Mol Cell Pe-
diatr. 2017;4(1):4. doi: 10.1186/s40348-017-0070-1. [PubMed: 28432664].
[PubMed Central: PMC5400776].

3. Racicot K, Mor G. Risks associated with viral infections during preg-
nancy. J Clin Invest. 2017;127(5):1591-9. doi: 10.1172[JCI87490. [PubMed:
28459427|. [PubMed Central: PMC5409792].


http://dx.doi.org/10.1016/j.nwh.2016.03.001
http://www.ncbi.nlm.nih.gov/pubmed/27287356
http://dx.doi.org/10.1186/s40348-017-0070-1
http://www.ncbi.nlm.nih.gov/pubmed/28432664
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5400776
http://dx.doi.org/10.1172/JCI87490
http://www.ncbi.nlm.nih.gov/pubmed/28459427
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5409792
http://archcid.com

Rehan Sarwar M et al.

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

21

22.

Lucey D, Cummins H, Sholts S. Congenital Zika Syndrome in 2017.
JAMA. 2017;317(13):1368-9. doi: 10.1001/jama.2017.1553. [PubMed:
28384812].

. Ruddiman WF, Ellis EC, Kaplan JO, Fuller DQ. Geology. Defining

the epoch we live in. Science. 2015;348(6230):38-9. doi: 10.1126/sci-
ence.aaa7297. [PubMed: 25838365].

. Petersen LR, Jamieson D], Powers AM, Honein MA. Zika Virus. N

Engl] Med. 2016;374(16):1552-63. doi: 10.1056/NEJMra1602113. [PubMed:
27028561].

. Igbinosa ,I, Rabe IB, Oduyebo T, Rasmussen SA. Zika Virus: Com-

mon Questions and Answers. Am Fam Physician. 2017;95(8):507-13.
[PubMed: 28409618].

. Roundy CM, Azar SR, Rossi SL, Huang JH, Leal G, Yun R, et al. Varia-

tion in Aedes aegypti Mosquito Competence for Zika Virus Transmis-
sion. Emerg Infect Dis. 2017;23(4):625-32. doi: 10.3201/eid2304.161484.
[PubMed: 28287375]. [PubMed Central: PMC5367433].

. Hayes EB. Zika virus outside Africa. Emerg Infect Dis. 2009;15(9):1347-

50. doi: 10.3201/eid1509.090442. [PubMed: 19788800]. [PubMed Cen-
tral: PMC2819875].

Musso D, Gubler DJ. Zika Virus. Clin Microbiol Rev. 2016;29(3):487-524.
doi: 10.1128/CMR.00072-15. [PubMed: 27029595]. [PubMed Central:
PMC4861986].

European Center for Disease Prevention and Control. Rapid risk
assessment and Zika virus disease epidemic. 2017. Available from: https:
/lecdc.europa.eu/en/publications-data/rapid-risk-assessment-zika-
virus-disease-epidemic- 10th-update-4-april-2017.

Boeuf P, Drummer HE, Richards JS, Scoullar MJ, Beeson ]G. The global
threat of Zika virus to pregnancy: epidemiology, clinical perspectives,
mechanisms, and impact. BMC Med. 2016;14(1):112. doi: 10.1186/512916-
016-0660-0. [PubMed: 27487767]. [PubMed Central: PMC4973112].

. Samarasekera U, Triunfol M. Concern over Zika virus grips the world.

Lancet. 2016;387(10018):521-4. doi:
[PubMed: 26852261].

Messina JP, Kraemer MU, Brady OJ, Pigott DM, Shearer FM, Weiss DJ,
et al. Mapping global environmental suitability for Zika virus. Elife.
2016;5. doi: 10.7554/eLife.15272. [PubMed: 27090089]. [PubMed Cen-
tral: PMC4889326].

Countries A. Territories with Active Zika Virus Transmission. 2016. Avail-
able from: https://www.cdc.gov/zika/geo/active-countries.html.
Honein MA, Dawson AL, Petersen EE, Jones AM, Lee EH, Yazdy MM,
et al. Birth Defects Among Fetuses and Infants of US Women With
Evidence of Possible Zika Virus Infection During Pregnancy. JAMA.
2017;317(1):59-68. doi: 10.1001/jama.2016.19006. [PubMed: 27960197].
World Health Organization. Zika virus country classification scheme:
interim guidance. WHO. 2017.

Rasmussen SA, Jamieson DJ, Honein MA, Petersen LR. Zika Virus and
Birth Defects-Reviewing the Evidence for Causality. N Engl | Med.
2016;374(20):1981-7. doi: 10.1056/NEJMsr1604338. [PubMed: 27074377].
Cauchemez S, Besnard M, Bompard P, Dub T, Guillemette-Artur P,
Eyrolle-Guignot D, et al. Association between Zika virus and micro-
cephaly in French Polynesia, 2013-15: a retrospective study. The Lancet.
2016;387(10033):2125-32. doi: 10.1016/s0140-6736(16)00651-6.

Kleber de Oliveira W, Cortez-Escalante ], De Oliveira WT, do Carmo
GM, Henriques CM, Coelho GE, et al. Increase in Reported Prevalence
of Microcephaly in Infants Born to Women Living in Areas with Con-
firmed Zika Virus Transmission During the First Trimester of Preg-
nancy-Brazil,2015. MMWR Morb Mortal Wkly Rep. 2016;65(9):242-7. doi:
10.15585/mmwr.mm6509e2. [PubMed: 26963593].

Driggers RW, Ho CY, Korhonen EM, Kuivanen S, Jaaskelainen AJ, Smura
T, et al. Zika Virus Infection with Prolonged Maternal Viremia and
Fetal Brain Abnormalities. N Engl | Med. 2016;374(22):2142-51. doi:
10.1056/NEJM0a1601824. [PubMed: 27028667].

Chitti SV, Prasad AK, Saxena SK. Emerging Zika virus disease: a pub-
lic health emergency of global concern. Virusdisease. 2016;27(3):211-4.

doi: 10.1007/s13337-016-0317-9. [PubMed: 28466030]. [PubMed Central:
PMC5394706].

10.1016/S0140-6736(16)00257-9.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

de Aragjo ]SS, Regis CT, Gomes RGS, Tavares TR, dos Santos CR, As-
sunc¢ao PM, et al. Microcephaly in north-east Brazil: a retrospective
study on neonates born between 2012 and 2015. B World Health Organ.
2016;94(11):835.

Duffy MR, Chen TH, Hancock WT, Powers AM, Kool JL, Lanciotti RS,
et al. Zika virus outbreak on Yap Island, Federated States of Microne-
sia. N Engl ] Med. 2009;360(24):2536-43. doi: 10.1056/NEJM0a0805715.
[PubMed: 19516034].

Relich RF, Loeffelholz M. Zika Virus. Clin Lab Med. 2017;37(2):253-67.
doi: 10.1016/j.c11.2017.01.002. [PubMed: 28457349].

Citil Dogan A, Wayne S, Bauer S, Ogunyemi D, Kulkharni SK, Maulik
D, et al. The Zika virus and pregnancy: evidence, management,
and prevention. The Journal of Maternal-Fetal & Neonatal Medicine.
2017;30(4):386-96.

Besnard M, Lastere S, Teissier A, Cao-Lormeau V, Musso D. Evidence
of perinatal transmission of Zika virus, French Polynesia, December
2013 and February 2014. Euro Surveill. 2014;19(13). [PubMed: 24721538].
Yuan S, Luo Q, Zhang ZW, Li ZL. Commentary: Teratogenic effects
of the Zika virus and the role of the placenta. Front Cell Infect Mi-
crobiol. 2017;7:62. doi: 10.3389/fcimb.2017.00062. [PubMed: 28316955].
[PubMed Central: PMC5334333].

Adibi J], Marques ETJ, Cartus A, Beigi RH. Teratogenic effects of the
Zika virus and the role of the placenta. Lancet. 2016;387(10027):1587-
90. doi: 10.1016/S0140-6736(16)00650-4. [PubMed: 26952548].

Quicke KM, Bowen JR, Johnson EL, McDonald CE, Ma H, O’Neal JT, et al.
Zika Virus Infects Human Placental Macrophages. Cell Host Microbe.
2016;20(1):83-90. doi: 10.1016/j.chom.2016.05.015.

D’Ortenzio E, Matheron S, Yazdanpanah Y, de Lamballerie X, Hubert
B, Piorkowski G, et al. Evidence of Sexual Transmission of Zika Virus. N
Engl ] Med. 2016;374(22):2195-8. doi: 10.1056/NEJMc1604449. [PubMed:
27074370].

Hamel R, Dejarnac O, Wichit S, Ekchariyawat P, Neyret A, Luplertlop
N, et al. Biology of Zika Virus Infection in Human Skin Cells. J Vi-
rol.2015;89(17):8880-96. doi: 10.1128/JV1.00354-15. [PubMed: 26085147].
[PubMed Central: PMC4524089].

Atif M, Azeem M, Sarwar MR, Bashir A. Zika virus disease: a
current review of the literature. Infection. 2016;44(6):695-705. doi:
10.1007/515010-016-0935-6.

Nowakowski TJ, Pollen AA, Di Lullo E, Sandoval-Espinosa C, Bershteyn
M, Kriegstein AR. Expression Analysis Highlights AXL as a Candi-
date Zika Virus Entry Receptor in Neural Stem Cells. Cell Stem Cell.
2016;18(5):591-6. doi: 10.1016/j.stem.2016.03.012. [PubMed: 27038591].
[PubMed Central: PMC4860115).

Bayer A, Lennemann NJ, Ouyang Y, Bramley JC, Morosky S, Mar-
ques EJ, et al. Type III Interferons Produced by Human Placental Tro-
phoblasts Confer Protection against Zika Virus Infection. Cell Host
Microbe. 2016;19(5):705-12. doi: 10.1016/j.chom.2016.03.008. [PubMed:
27066743]. [PubMed Central: PMC4866896].

Weisblum Y, Oiknine-Djian E, Vorontsov OM, Haimov-Kochman R,
Zakay-Rones Z, Meir K, et al. Zika virus infects early-and mid-gestation
human maternal-decidual tissues, inducing distinct innate tissue re-
sponses in the maternal-fetal interface. J virol. 2016:JVI. 01905-16.
Delorme-Axford E, Bayer A, Sadovsky Y, Coyne CB. Autophagy as
a mechanism of antiviral defense at the maternal-fetal interface.
Autophagy. 2013;9(12):2173-4. doi:  10.4161/auto.26558. [PubMed:
24231730].

Sarwar MR, Saqib A. Zika virus Infection during Pregnancy and its
Management. | Mol Pathol Epidemiol. 2017;2. S1.

Heymann DL, Hodgson A, Sall AA, Freedman DO, Staples JE, Althabe
F, et al. Zika virus and microcephaly: why is this situation a PHEIC?
Lancet. 2016;387(10020):719-21. doi: 10.1016/S0140-6736(16)00320-2.
[PubMed: 26876373].

Sousa AQ, Cavalcante DIM, Franco LM, Araujo FMC, Sousa ET,
Valenca-Junior JT, et al. Postmortem Findings for 7 Neonates with
Congenital Zika Virus Infection. Emerg Infect Dis. 2017;23(7):1164-7.

Arch Clin Infect Dis. 2018; 13(3):e12848.


http://dx.doi.org/10.1001/jama.2017.1553
http://www.ncbi.nlm.nih.gov/pubmed/28384812
http://dx.doi.org/10.1126/science.aaa7297
http://dx.doi.org/10.1126/science.aaa7297
http://www.ncbi.nlm.nih.gov/pubmed/25838365
http://dx.doi.org/10.1056/NEJMra1602113
http://www.ncbi.nlm.nih.gov/pubmed/27028561
http://www.ncbi.nlm.nih.gov/pubmed/28409618
http://dx.doi.org/10.3201/eid2304.161484
http://www.ncbi.nlm.nih.gov/pubmed/28287375
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5367433
http://dx.doi.org/10.3201/eid1509.090442
http://www.ncbi.nlm.nih.gov/pubmed/19788800
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2819875
http://dx.doi.org/10.1128/CMR.00072-15
http://www.ncbi.nlm.nih.gov/pubmed/27029595
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4861986
https://ecdc.europa.eu/en/publications-data/rapid-risk-assessment-zika-virus-disease-epidemic-10th-update-4-april-2017
https://ecdc.europa.eu/en/publications-data/rapid-risk-assessment-zika-virus-disease-epidemic-10th-update-4-april-2017
https://ecdc.europa.eu/en/publications-data/rapid-risk-assessment-zika-virus-disease-epidemic-10th-update-4-april-2017
http://dx.doi.org/10.1186/s12916-016-0660-0
http://dx.doi.org/10.1186/s12916-016-0660-0
http://www.ncbi.nlm.nih.gov/pubmed/27487767
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4973112
http://dx.doi.org/10.1016/S0140-6736(16)00257-9
http://www.ncbi.nlm.nih.gov/pubmed/26852261
http://dx.doi.org/10.7554/eLife.15272
http://www.ncbi.nlm.nih.gov/pubmed/27090089
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4889326
https://www.cdc.gov/zika/geo/active-countries.html
http://dx.doi.org/10.1001/jama.2016.19006
http://www.ncbi.nlm.nih.gov/pubmed/27960197
http://dx.doi.org/10.1056/NEJMsr1604338
http://www.ncbi.nlm.nih.gov/pubmed/27074377
http://dx.doi.org/10.1016/s0140-6736(16)00651-6
http://dx.doi.org/10.15585/mmwr.mm6509e2
http://www.ncbi.nlm.nih.gov/pubmed/26963593
http://dx.doi.org/10.1056/NEJMoa1601824
http://www.ncbi.nlm.nih.gov/pubmed/27028667
http://dx.doi.org/10.1007/s13337-016-0317-9
http://www.ncbi.nlm.nih.gov/pubmed/28466030
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5394706
http://dx.doi.org/10.1056/NEJMoa0805715
http://www.ncbi.nlm.nih.gov/pubmed/19516034
http://dx.doi.org/10.1016/j.cll.2017.01.002
http://www.ncbi.nlm.nih.gov/pubmed/28457349
http://www.ncbi.nlm.nih.gov/pubmed/24721538
http://dx.doi.org/10.3389/fcimb.2017.00062
http://www.ncbi.nlm.nih.gov/pubmed/28316955
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5334333
http://dx.doi.org/10.1016/S0140-6736(16)00650-4
http://www.ncbi.nlm.nih.gov/pubmed/26952548
http://dx.doi.org/10.1016/j.chom.2016.05.015
http://dx.doi.org/10.1056/NEJMc1604449
http://www.ncbi.nlm.nih.gov/pubmed/27074370
http://dx.doi.org/10.1128/JVI.00354-15
http://www.ncbi.nlm.nih.gov/pubmed/26085147
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4524089
http://dx.doi.org/10.1007/s15010-016-0935-6
http://dx.doi.org/10.1016/j.stem.2016.03.012
http://www.ncbi.nlm.nih.gov/pubmed/27038591
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4860115
http://dx.doi.org/10.1016/j.chom.2016.03.008
http://www.ncbi.nlm.nih.gov/pubmed/27066743
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4866896
http://dx.doi.org/10.4161/auto.26558
http://www.ncbi.nlm.nih.gov/pubmed/24231730
http://dx.doi.org/10.1016/S0140-6736(16)00320-2
http://www.ncbi.nlm.nih.gov/pubmed/26876373
http://archcid.com

Rehan Sarwar M et al.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51

52.

53.

doi: 10.3201/eid2307.162019. [PubMed: 28459414]. [PubMed Central:
PMC5512501].

Mlakar ], Korva M, Tul N, Popovic M, Poljsak-Prijatelj M, Mraz
], et al. Zika Virus Associated with Microcephaly. N Engl | Med.
2016;374(10):951-8. doi: 10.1056/NEJM0a1600651. [PubMed: 26862926].
Cavalheiro S, Lopez A, Serra S, Da Cunha A, da Costa MD, Moron A, et
al. Microcephaly and Zika virus: neonatal neuroradiological aspects.
Childs Nerv Syst. 2016;32(6):1057-60. doi: 10.1007/s00381-016-3074-6.
[PubMed: 27080092]. [PubMed Central: PMC4882355].

de Fatima Vasco Aragao M, van der Linden V, Brainer-Lima AM, Coeli
RR,Rocha MA, Sobral da Silva P, et al. Clinical features and neuroimag-
ing (CT and MRI) findings in presumed Zika virus related congeni-
tal infection and microcephaly: retrospective case series study. BMJ.
2016;353. i1901. doi: 10.1136/bmj.i1901. [PubMed: 27075009]. [PubMed
Central: PMC4830901].

Gilboa SM, Mai CT, Shapiro-Mendoza CK, Cragan ]D, Moore CA,
Meaney-Delman DM, et al. Population-based pregnancy and birth
defects surveillance in the era of Zika virus. Birth Defects Res.
2017;109(5):372-8. doi: 10.1002/bdr2.1007. [PubMed: 28398681].
Faheem M, Naseer MI, Rasool M, Chaudhary AG, Kumosani TA, Ilyas
AM, et al. Molecular genetics of human primary microcephaly: an
overview. BMC Med Genomics.2015;8 Suppl 1. S4. doi: 10.1186/1755-8794-
8-51-54. [PubMed: 25951892]. [PubMed Central: PMC4315316].
Feldman HS, Jones KL, Lindsay S, Slymen D, Klonoff-Cohen H, Kao K, et
al. Prenatal alcohol exposure patterns and alcohol-related birth de-
fects and growth deficiencies: a prospective study. Alcohol Clin Exp
Res. 2012;36(4):670-6. doi: 10.1111/j.1530-0277.2011.01664.X. [PubMed:
22250768).

Wu KY, Zuo GL, Li XF, Ye Q, Deng YQ, Huang XY, et al. Verti-
cal transmission of Zika virus targeting the radial glial cells af-
fects cortex development of offspring mice. Cell Res. 2016;26(6):645-
54. doi: 10.1038/cr.2016.58. [PubMed: 27174054]. [PubMed Central:
PMC4897185].

Tang H, Hammack C, Ogden SC, Wen Z, Qian X, Li Y, et al
Zika Virus Infects Human Cortical Neural Progenitors and At-
tenuates Their Growth. Cell Stem Cell. 2016;18(5):587-90. doi:
10.1016/j.stem.2016.02.016. [PubMed: 26952870]. [PubMed Central:
PMC5299540].

Willison H]J, Jacobs BC, van Doorn PA. Guillain-Barré syndrome.
Lancet. 2016;388(10045):717-27. doi: 10.1016/50140-6736(16)00339-1.
Carod-Artal FJ, Wichmann O, Farrar |, Gascén ]. Neurological com-
plications of dengue virus infection. Lancet Neurol. 2013;12(9):906-19.
doi: 10.1016/s1474-4422(13)70150-9.

Cao-Lormeau VM, Blake A, Mons S, Lastere S, Roche C, Vanhomwe-
gen |, et al. Guillain-Barre Syndrome outbreak associated with Zika
virus infection in French Polynesia: a case-control study. Lancet.
2016;387(10027):1531-9. doi: 10.1016/S0140-6736(16)00562-6. [PubMed:
26948433). [PubMed Central: PMC5444521].

Dirlikov E, Major CG, Mayshack M, Medina N, Matos D, Ryff KR, et
al. Guillain-Barre Syndrome During Ongoing Zika Virus Transmis-
sion - Puerto Rico, January 1-July 31, 2016. MMWR Morb Mortal Wkly
Rep. 2016;65(34):910-4. doi: 10.15585/mmwr.mm6534el. [PubMed:
27584942].

Yepez ]B, Murati FA, Pettito M, Penaranda CF, de Yepez ], Maestre
G, et al. Ophthalmic Manifestations of Congenital Zika Syndrome
in Colombia and Venezuela. JAMA Ophthalmol. 2017;135(5):440-5. doi:

Arch Clin Infect Dis. 2018; 13(3):e12848.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

10.1001/jamaophthalmol.2017.0561. [PubMed: 28418539]. [PubMed
Central: PMC5470423].

McCarthy M. Severe eye damage in infants with microcephaly
is presumed to be due to Zika virus. BMJ. 2016;352. i855. doi:
10.1136/bm);.i855. [PubMed: 26864344].

Ventura LO, Ventura CV, Lawrence L, van der Linden V, van der Linden
A, Gois AL. Visual impairment in children with congenital Zika syn-
drome. ] AAPOS : the official publication of the American Association for

Pediatric Ophthalmology and Strabismus. 2017.
Ventura CV, Ventura LO, Bravo-Filho V, Martins TT, Berrocal AM, Gois

AL, et al. Optical Coherence Tomography of Retinal Lesions in Infants
With Congenital Zika Syndrome. JAMA Ophthalmol. 2016;134(12):1420-
7.doi: 10.1001/jamaophthalmol.2016.4283. [PubMed: 27832267].
Ventura CV, Maia M, Travassos SB, Martins TT, Patriota F, Nunes ME,
et al. Risk Factors Associated With the Ophthalmoscopic Findings
Identified in Infants With Presumed Zika Virus Congenital Infec-
tion. JAMA Ophthalmol. 2016;134(8):912-8. doi: 10.1001/jamaophthal-
mol.2016.1784. [PubMed: 27228275].

Fiorentino DG, Montero FJ. The Zika Virus and Pregnancy. Curr Obstet
Gynecol Rep. 2016;5(3):234-8. doi: 10.1007/s13669-016-0171-1.
Kindhauser MK, Allen T, Frank V, Santhana RS, Dye C. Zika: the ori-
gin and spread of a mosquito-borne virus. Bull World Health Organ.
2016;94(9):675-686C. doi: 10.2471/BLT.16.171082. [PubMed: 27708473].
[PubMed Central: PMC5034643].

Women'’s Health Care Physicians. Practice Advisory: Updated Interim
Guidance for Care of Obstetric Patients And Women Of Reproduc-
tive Age During a Zika Virus Outbreak. Perinatologiya I Pediatriya.
2016;1(65):8-17.

American Society for Reproductive Medicine. American society for
reproductive medicine. Guidance for Providers Caring for Women and
Men Of Reproductive Age with Possible Zika Virus Exposure (Mod-
ified from CDC, FDA and WHO Published Guidance). ASRM; 2017.
Available from:  https://www.asrm.org/globalassets/asrm/asrm-
content/news-and- publications/practice- guidelines/for-non-
members/guidance_for_providers_zika_virus_exposure.pdf.
World Health Organization. Pregnancy menagement in the con-
text of Zika virus infection: interim guidance update. WHO; 2016.
Available  from: http://apps.who.int/iris/bitstream/handle/
10665/204520/WHO_ZIKV_MOC_16.2_eng.pdf;jsessionid=
030A429B3755E3F656B47FEC7B53A8A4?sequence=1.

Rather IA, Kumar S, Bajpai VK, Lim ], Park YH. Prevention and Con-
trol Strategies to Counter ZIKA Epidemic. Front Microbiol. 2017;8:305.
doi: 10.3389/fmicb.2017.00305. [PubMed: 28293228]. [PubMed Cen-
tral: PMC5328966)].

Xu M, Lee EM, Wen Z, Cheng Y, Huang WK, Qian X, et al. Identifi-
cation of small-molecule inhibitors of Zika virus infection and in-
duced neural cell death via a drug repurposing screen. Nat Med.
2016;22(10):1101-7. doi: 10.1038/nm.4184. [PubMed: 27571349].[PubMed
Central: PMC5386783].

Sapparapu G, Fernandez E, Kose N, Bin C, Fox JM, Bombardi RG, et al.
Neutralizing human antibodies prevent Zika virus replication and
fetal disease in mice. Nature. 2016;540(7633):443-7. doi: 10.1038/na-
ture20564. [PubMed: 27819683]. [PubMed Central: PMC5583716].
Center for Disease Control and Prevention. Zika Virus. May 3,
2017. Available from: https://www.cdc.gov/zika/pregnancy/protect-
yourself.html.


http://dx.doi.org/10.3201/eid2307.162019
http://www.ncbi.nlm.nih.gov/pubmed/28459414
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5512501
http://dx.doi.org/10.1056/NEJMoa1600651
http://www.ncbi.nlm.nih.gov/pubmed/26862926
http://dx.doi.org/10.1007/s00381-016-3074-6
http://www.ncbi.nlm.nih.gov/pubmed/27080092
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4882355
http://dx.doi.org/10.1136/bmj.i1901
http://www.ncbi.nlm.nih.gov/pubmed/27075009
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4830901
http://dx.doi.org/10.1002/bdr2.1007
http://www.ncbi.nlm.nih.gov/pubmed/28398681
http://dx.doi.org/10.1186/1755-8794-8-S1-S4
http://dx.doi.org/10.1186/1755-8794-8-S1-S4
http://www.ncbi.nlm.nih.gov/pubmed/25951892
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4315316
http://dx.doi.org/10.1111/j.1530-0277.2011.01664.x
http://www.ncbi.nlm.nih.gov/pubmed/22250768
http://dx.doi.org/10.1038/cr.2016.58
http://www.ncbi.nlm.nih.gov/pubmed/27174054
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4897185
http://dx.doi.org/10.1016/j.stem.2016.02.016
http://www.ncbi.nlm.nih.gov/pubmed/26952870
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5299540
http://dx.doi.org/10.1016/s0140-6736(16)00339-1
http://dx.doi.org/10.1016/s1474-4422(13)70150-9
http://dx.doi.org/10.1016/S0140-6736(16)00562-6
http://www.ncbi.nlm.nih.gov/pubmed/26948433
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5444521
http://dx.doi.org/10.15585/mmwr.mm6534e1
http://www.ncbi.nlm.nih.gov/pubmed/27584942
http://dx.doi.org/10.1001/jamaophthalmol.2017.0561
http://www.ncbi.nlm.nih.gov/pubmed/28418539
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5470423
http://dx.doi.org/10.1136/bmj.i855
http://www.ncbi.nlm.nih.gov/pubmed/26864344
http://dx.doi.org/10.1001/jamaophthalmol.2016.4283
http://www.ncbi.nlm.nih.gov/pubmed/27832267
http://dx.doi.org/10.1001/jamaophthalmol.2016.1784
http://dx.doi.org/10.1001/jamaophthalmol.2016.1784
http://www.ncbi.nlm.nih.gov/pubmed/27228275
http://dx.doi.org/10.1007/s13669-016-0171-1
http://dx.doi.org/10.2471/BLT.16.171082
http://www.ncbi.nlm.nih.gov/pubmed/27708473
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5034643
https://www.asrm.org/globalassets/asrm/asrm-content/news-and-publications/practice-guidelines/for-non-members/guidance_for_providers_zika_virus_exposure.pdf
https://www.asrm.org/globalassets/asrm/asrm-content/news-and-publications/practice-guidelines/for-non-members/guidance_for_providers_zika_virus_exposure.pdf
https://www.asrm.org/globalassets/asrm/asrm-content/news-and-publications/practice-guidelines/for-non-members/guidance_for_providers_zika_virus_exposure.pdf
http://apps.who.int/iris/bitstream/handle/10665/204520/WHO_ZIKV_MOC_16.2_eng.pdf;jsessionid=030A429B3755E3F656B47FEC7B53A8A4?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/204520/WHO_ZIKV_MOC_16.2_eng.pdf;jsessionid=030A429B3755E3F656B47FEC7B53A8A4?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/204520/WHO_ZIKV_MOC_16.2_eng.pdf;jsessionid=030A429B3755E3F656B47FEC7B53A8A4?sequence=1
http://dx.doi.org/10.3389/fmicb.2017.00305
http://www.ncbi.nlm.nih.gov/pubmed/28293228
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5328966
http://dx.doi.org/10.1038/nm.4184
http://www.ncbi.nlm.nih.gov/pubmed/27571349
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5386783
http://dx.doi.org/10.1038/nature20564
http://dx.doi.org/10.1038/nature20564
http://www.ncbi.nlm.nih.gov/pubmed/27819683
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5583716
https://www.cdc.gov/zika/pregnancy/protect-yourself.html
https://www.cdc.gov/zika/pregnancy/protect-yourself.html
http://archcid.com

	Abstract
	1. Context
	2. Evidence Acquisition
	2.1. Search Strategy
	2.2. Data Selection

	3. Results and Discussions
	3.1. Maternofetal risk assessment
	Table 1
	Table 2

	3.2. Maternal Transmission
	3.3. Fetal Transmission
	3.4. Complications during Pregnancy
	3.4.1. Neurological Problems
	3.4.2. Guillain-Barre Syndrome
	3.4.3. Vision Impairment and Other Anomalies

	3.5. Management Approaches
	3.5.1. Diagnostic Strategies
	Table 3

	3.5.2. Medications
	3.5.3. Preventive Measures

	3.6. Limitations

	4. Conclusions
	References

