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INTRODUCTION 

Zika virus is an emerging viral infection which is borne 

by mosquitoes. This viral infection is a relatively 

unknown, unstudied, and under-diagnosed disease that 

has the potentials to spread to new geographical areas 

that favour survival of Aedes Mosquitoes.
1
 It is a 

flavivirus transmitted by active day-time Aedes 

mosquitoes that feeds almost exclusively on humans.
2
 

The name Zika is derived from the Zika forest of Uganda 

where it was first isolated from a monkey in 1947.
3-6

  

Zika virus is related to other flaviviruses like dengue 

fever, West Nile, and Japanese encephalitis.
6-8

 

Zika virus often caused no or mild symptoms in the past. 

Since the 1950s, it has been known to occur within a 

narrow equatorial belt from Africa to Asia. The first 

major outbreak outside Africa occurred in 2007 in the 

Yap Islands of Micronesia, with another large outbreak in 

2013 in French Polynesia.
9,10

 In 2015, the virus spread to 

Mexico, Central Africa, the Caribbean, and South 

America, where the Zika outbreak has reached pandemic 

levels.
11
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ABSTRACT 

Zika virus is an emerging mosquito-borne virus that is relatively unknown, unstudied and under-diagnosed, but has 

potentials to spread to new geographical areas that favour survival of Aedes mosquitoes. It is associated with an 

alarming rise in babies with microcephaly that require much care and support with a lot of financial assistance. This 

is a review article on Zika virus and birth defects; a worrisome issue in today‟s obstetric and medical practices. Since 

Zika‟s discovery in Uganda, the virus was known to occur within a narrow equatorial belt from Africa to Asia with 

no or mild symptoms. It has emerged as a global public health threat over the last decade with accelerated geographic 

spread of the virus in the last nine years. The risk of Zika virus to the fetus is poorly understood, difficult to quantify 

and problematic. The causal link between Zika virus and microcephaly was initially speculative, strongly suspected 

and scientifically unproven. However, on 13th April, 2016, it was concluded that Zika virus is the cause of 

microcephaly and other severe fetal brain defects. The Center for Disease Control and Prevention (CDC) authors 

reviewed and weighed evidences using established scientific criteria to conclude after a careful review of the report 

published in the New England Journal of Medicine. There is no prophylaxis, treatment or vaccine to protect against 

Zika virus infection. However, preventive personal measures are highly recommended to avoid mosquito bites. 

 

Keywords: Zika virus, Birth defect, Pregnancy, Obstetric issue, Flaviviruses 

DOI: http://dx.doi.org/10.18203/2320-1770.ijrcog20162620 



Okeke TC et al. Int J Reprod Contracept Obstet Gynecol. 2016 Aug;5(8):2488-2496 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                     Volume 5 · Issue 8    Page 2489 

Apart from the concerns over its rapid geographic spread, 

Zika has received much attention from public health 

officials because of its highly suspected association with 

feto-maternal transmission and newborn microcephaly 

with other neurological abnormalities.
12-15

 In February, 

2016, there was evidence that Zika fever in pregnant 

women can result in abnormal brain development in their 

fetuses through mother-to-child transmission either by 

miscarriage or microcephaly.
13-15

 The causal links was 

speculative but it is now proven that Zika virus causes 

microcephaly.
16,17

 

There was an alarming rise of microcephaly in babies 

born in Brazil. Microcephaly babies are personal 

tragedies for the families affected because they require 

much care and support for decades and will need a lot of 

financial assistance. The rapid rise in the incidence of 

microcephaly during this period of recent geographic 

expansion of Zika has caused the United States Centre for 

Disease Control and Prevention (CDC) to advise 

pregnant women to consider postponing travel to any area 

where Zika transmission is on-going.
12,13

 

Recently, World Health Organization (WHO) issued a 

statement that Zika is “spreading explosively” and that 

the associated level of concern is „extremely high‟.
18

 This 

was followed by the declaration (Feb 2, 2016) of Public 

Health Emergency of International Concern (PHEIC) 

around the current outbreak.
19

 The following countries, 

Colombia, the Dominican Republic, Ecuador, El-

Salvador and Jamaica advised women to postpone getting 

pregnant until more is known about the risk.
20

 

Zika has become more of a global threat over the past 

decade because of its rapid geographic spread, first to the 

Asia Pacific region, followed by its rapid entry into the 

Western hemisphere.
5-9,21-23

 Thus, the need for this review 

of the characteristics of Zika virus, obstetric issue and 

controversies associated with Zika virus infection. 

This is a 6-month descriptive review of Zika virus and 

birth defects. Relevant literature search on this topic was 

from December 1
st
 2015 to May 31

st
 2016. A search of 

literature on Zika virus published in English was 

conducted. Relevant materials were selected. We 

searched several databases on Zika virus from inception 

to May 31
st
 2016 with keywords “Zika virus, Zika and 

birth defects, Zika and pregnancy, and flaviridae 

viruses‟‟.  

We also searched references in retrieved articles, book 

chapters, review articles, conference papers, technical 

reports, abstracts and internet articles using Medline, 

Google scholar, PubMed, Embase and Cochrane primary 

databases. A manual search from the references of 

narrative reviews was also done. These materials were 

critically reviewed and the inclusion of individual articles 

was based on scientific merit and clinical relevance. 

 

Historical perspectives 

Zika virus was first discovered from a rhesus Macaque 

monkey in the Zika forest of Uganda in 1947 by the 

scientists of the yellow fever research institute.
4,24,25

 In 

1948, it was isolated from the mosquito A. africanus in 

the same forest and in 1952 a Nigerian human was found 

to habour the virus.
4,5,26

 This came as part of investigative 

processes of a 1952 outbreak of jaundice suspected to be 

yellow fever. She recovered within 3 days.
4
 Zika virus 

was first described in a scientific paper in 1952.
4
 

A research study conducted in India in 1952 showed that 

a “significant number” of Indians tested for Zika had 

exhibited an immune response to the virus, indicating that 

it had long been widespread within human populations.
27

 

An increasing amount of evidence pointed to human 

illness associated with Zika virus transmission between 

early 1950s-1980s.
28,29

 Human Zika infections were 

known to present with nonspecific signs and symptoms, 

which often were similar to that of dengue fever.
28,29

 Prior 

to 1952, Africa and Asian serological surveys was a silent 

Zika virus circulation with detection of specific 

antibodies in various animal species (orangutans, zebra, 

elephants and water buffaloes) and rodents. The 

knowledge of geographical distribution of Zika virus is 

based on results of sero-surveys and viral isolation in 

mosquitoes and humans, with reports of travel associated 

cases. 

Evidence of human infection with Zika virus was 

documented from other African countries (from 1951 - 

1981) such as the Central African Republic, Egypt, 

Gabon, Sierra Leone, Tanzania, Uganda and some parts 

of Asia like India, Indonesia, Malaysia, the Philippines, 

Thailand and Vietnam.
30

 Before 2007, the areas with 

reported outbreak of Zika virus infections were Tropical 

Africa and Southeast Asia. There were only 14 confirmed 

human cases of Zika virus infection from Africa and 

Southeast Asia from its discovery up to 2007.
31

 

The first outbreak outside Africa and Asia was in April - 

July 2007 in the Yap Island, Federated States of 

Micronesia.
32

 The geographic distribution of reported 

cases and outbreaks has expanded overtime with human 

Zika infections reported in Nigeria, Island of Yap in 

Micronesia, Cambodia, Thailand, French Polynesia and 

Brazil.
5-10,21-23,32-34

 The Brazilian outbreak first identified 

in May 2015, is the largest so far reported. The cases are 

centered in northeastern states of Paraiba, Permambuco 

and Bahia. Zika quickly spread to these states because the 

population had never been exposed to the virus: thus, 

resulting in high susceptibility. It is well reported and 

evident that Zika virus has spread outside Africa and Asia 

(the two primary regions where the virus actually 

started).
29

  

Since 2015 there has been a rapid geographic outbreak of 

Zika virus from Brazil and other South American and 

Mesoamerican countries to the United States.
7,35-37

 Zika 
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virus in Brazil raises concerns about the potential dangers 

of infestation by Aedes stegomyia mosquitoes.
7
 However, 

the risk of Zika virus adaptation to life cycles based in 

densely populated urban environments coupled with 

human transmission/amplification via Aedes aegypti and 

other stegomyia subgenus mosquito vector certainly 

poses a significant (local and global) health security 

threat.
29

 

In January 2016, the CDC issued a level 2 travel alert for 

people traveling to regions and certain countries where 

Zika virus transmission is ongoing, and suggested that 

women who desire pregnancy should consult their 

physicians before traveling.
38- 40

 

Brazilian health authorities between October 2015 and 

January 2016 reported more than 350 cases of 

microcephaly, some with a severe type, while some are 

dead.
41

 The worst affected region of Brazil is its poorest 

region of the three northeastern states: Paraiba, 

Permambuco, and Bahia where about 1% of newborns 

are suspected having microcephaly.
42

 United States (US) 

and World Health officials in March 2016, said that 

mounting scientific evidence points to the mosquito born 

virus as the likely cause of the alarming rise in 

microcephaly in the Zika hit areas of Brazil.
43

 

Dr. Tom Frieden, Director of the US CDC, told reporters 

in a conference on Wednesday, 13
th

 April, 2016, that 

there isn‟t any doubt that Zika causes microcephaly. He 

said that after a careful review of the report published in 

the New England Journal of Medicine, the CDC authors 

rigorously weighed and assessed evidences using 

established scientific criteria to conclude that Zika virus 

is the cause of microcephaly and other severe fetal brain 

defects.
17,44

 This study marks a turning point in the Zika 

virus outbreak. It is now clear that Zika virus causes 

microcephaly. 

The pathogenic virus called Zika 

Zika virus disease is caused by a virus from the flavivirus 

genus, flaviviridae family from the spondweni group.
45

 It 

is related to the dengue, yellow fever, Japanese 

encephalitis, and West Nile viruses. Zika virus is 

enveloped icosahedral and has a non-segmented, single-

stranded, positive-sense RNA genome.
30,46

 There are two 

Zika virus lineages: the African lineage and the Asian 

lineage which has recently emerged in the pacific and the 

Americas.
24,30

  

Zika belongs to flaviviridae which posses an infectious 

viral particle (virion) that has an outer lipid membrane in 

which are embedded the viral envelope protein (E) and 

membrane protein (M).
45,47,48

 The virion contains an 

icosahedral nucleocapsid of around 50 - 60nm.
45,47,48

 This 

is composed of the capsid protein (C), and a genome 

consisting of a single strand of positive-sense RNA of 

approximately 11,000 - 12,000 bases that serves both as a 

genome and a messenger RNA.
49

 The virion attaches via 

the E protein to a receptor on the cell targeted for 

infection. The virion is brought into the cell by a process 

called clathrin-mediated endocytosis, which causes the 

envelope to be removed, the nucleocapsid to be disrupted, 

and the genome released into the cytoplasm.
50,51

 The 

genome is translated by the host cells translational 

apparatus into a single polyprotein that is proteolytically 

cleaved into the individual viral proteins.
52,53

 Some of 

these proteins form the RNA replication machinery, 

which causes the production of more genomes by using 

the negative-sense RNA copy of the viral genome as a 

template. The genomes are then assembled into 

nucleocapsids by interaction with capsid protein (C), and 

the nucleocapsids become enveloped during the budding 

process that releases them from the cell as infectious 

virions.
45,47,49

 

 Clinical presentation 

In the past, Zika fever was asymptomatic in 80% of cases 

with relatively mild condition of limited scope. It was 

neither associated with fatalities nor was it linked with 

any serious disease.
24

 However, in recent times, most 

people infected with Zika virus present with mild 

headache, fever, maculopapular rash, malaise, joint pains 

and conjunctivitis. 

The incubation period for Zika virus disease ranges 

between 3-12 days after the bite of an infected A. aegypti 

mosquito. Zika virus infection resolves within five days.
34

 

The clinical presentation coupled with appropriate travel 

history, should guide the clinician to suspect Zika virus 

infection. Once an individual is infected, he or she is 

likely to be protected from future infections. 

Diagnosis  

Diagnosis of Zika virus disease is primarily based on 

detection of viral RNA from clinical specimens in acutely 

ill patients by performing a reversed transcriptase-

polymerase chain reaction (RT-PCR) on the serum.
54

 The 

viraemic period is short allowing for direct virus 

detection during the first 3-5 days after the onset of 

symptoms. Zika virus RNA has also been detected in 

urine up to 10-days after onset of the disease. Diagnostic 

testing is accurate but serological investigations are 

limited.
6
 

Serological investigations can be conducted from the 5
th

 

day post onset of disease by detection of Zika specific 

IgM and neutralizing antibodies within 7-days of illness, 

but they are not specific and there may be cross-reaction 

with dengue virus and yellow fever virus.
54

 Serological 

results should be interpreted according to the previous 

exposure to other flaviviral infections.
55

 

Transmission 

Zika virus is transmitted primarily by day time active 

Aedes aegypti mosquitoes as its vector. This is seen in a 
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mosquito-human-mosquito cycle, like the yellow fever 

virus and the dengue fever virus (both flaviviuses), and 

the chikungunya virus (a togavirus).
56

 However, it is to be 

noted that Zika virus has been isolated from a number of 

abortal mosquito species in the Aedes genus such as A. 

africanus, A. apicoargenteus, A. furcifer, A. hensilli, A. 

luteocephalus and A. vittatus with a short extrinsic 

incubation period in mosquitoes of about 10 days.
24

 

Earlier when Zika virus was discovered, the vertebrate 

hosts of the virus were primarily monkeys in enzootic 

mosquito–monkey-mosquito cycle, with rare 

transmission to humans before the recent pandemic began 

in 2007. Zika virus “rarely caused recognized “outbreak” 

infections in humans, even in highly enzootic areas.
56

 

Sporadically, other arboviruses have become established 

as a human disease like yellow fever virus, dengue fever 

virus and chikungunya virus.
56

 

The true understanding of the vector is still poor. The 

Zika virus has been detected in some other species of 

Aedes, along with Anopheles constani, Mansonia 

uniformis, and Cudex perfuscus.
57

 This however, does 

not make them to be recognized as vectors. Recent 

pandemic outbreak of Zika virus in 2015 has been 

documented: the spread to Latin America and the 

Caribean.
58

  

The countries and territories that have been identified by 

the Pan American Health Organization as having 

experienced “local Zika virus transmission” are 

Barbados, Bolivia, Brazil, Colombia, the Dominican 

Republic, Ecuador, El-Salvador, French Guiana, 

Guadeloupe, Guatemala, Guyana, Haiti, Honduras, 

Martinique, Mexico, Bahamas, Paraguay, Puerto Rico, 

Saint Martin, Suriname and Venezuela.
59

 

Several modes of transmission have been identified. 

These include transmission: from mother to child, 

through sexual contact, and through blood transfusion. 

From mother to child 

An infected mother with Zika virus can transmit the virus 

to her newborn during pregnancy and parturition. Zika 

virus RNA was detected in the amniotic fluid of two 

pregnant women whose fetuses had microcephaly, 

showing that the virus had crossed the placenta and could 

have caused a mother to child infection.
60

 This link of 

intra-uterine infection was thought possible before 

February 2016 but was unproven.
13

 It is now certain that 

Zika virus can cause a mother to child infection.
60

 In 

addition, brain tissue from two newborns with 

microcephaly who died within 20hours of birth and 

placenta and other tissues of two miscarriages (11 and 13 

weeks from Rio Grande do Norte in Brazil tested positive 

for Zika virus) by RT-PCR at the CDC.
14

 

In February, 2016, WHO said that a causal link between 

the Zika virus and microcephaly was strongly suspected 

but still not scientifically proven. Investigations and 

research was still needed to understand this potential link 

between Zika virus and microcephaly.
61

 

The United States CDC updated its health care provider 

guidelines for pregnant women and women of 

reproductive age in february 2016. The new 

recommendations include offering serologic testing to 

pregnant women without Zika fever symptoms who have 

returned from areas with ongoing Zika virus transmission 

in the last 2-12 weeks, and for pregnant women without 

Zika symptoms living in such areas. They recommended 

testing at the beginning of prenatal care and follow-up 

testing in the fifth month of pregnancy.
62

 

Through sexual contact 

Zika virus can be transmitted by a man to his sexual 

partners. Zika virus capable of reproducing itself was 

found in the semen of a man at least two weeks after he 

fell ill with Zika fever in 2014.
29,63

 In February 2016, 

there were up to 3 documented cases that Zika virus 

could possibly be sexually transmitted.
63

 It is also known 

that Zika virus is present in semen longer than in blood 

but it is unknown whether women can transmit Zika virus 

to their sexual partners.
63

 

Through blood transfusion 

There have been multiple reports of blood transfusion 

transmission cases in Brazil and French Polynesia. These 

reports are currently being investigated.
64

 

Zika virus and pregnancy 

A pregnant woman can be infected with Zika virus 

through the bite of infected A. aegypti mosquito, sexually 

transmitted from her partner or through infected blood 

transfusion. 

Zika viruses replicate in, and are transmitted by 

mosquitoes to humans.
65

 When an infected blood feeding 

Aedes aegypti mosquito with Zika virus injects the 

virions into the skin of a pregnant woman, this is 

followed by infection of cells in the dermis and 

epidermis.
50

 From the dermis and epidermis, the virus 

spreads to the lymph nodes where an immune reaction is 

initiated and the virus is replicated causing a viraemia. It 

is not yet well understood how the Zika virus crosses the 

placenta to infect the developing fetus, however, this 

unique ability of Zika virus to cross the placenta and 

affect the developing fetus is still under confirmation.
66

 

The highly suspected association and link between Zika 

virus and microcephaly has been the global threat of Zika 

virus world-wide.
19

 

Zika virus can be transmitted from a pregnant woman to 

her fetus during pregnancy or at delivery and has been 

linked to a serious birth defect called microcephaly in 

babies of mother who had Zika virus while pregnant.
19
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There are other birth defects detected among fetuses and 

infants infected with Zika virus before birth such as 

absent or poorly developed brain structures, defects of the 

eye, hearing defects and impaired growth.
67

 In view of 

these, CDC recommends special precautions for pregnant 

women. Pregnant women should not travel to areas with 

Zika virus. If they must travel to any of these areas, they 

must strictly follow steps to prevent mosquito bites 

during such trips. 

Up till date, no vaccine exists to prevent Zika virus 

disease. There is no proven specific medical treatment for 

Zika virus.
68

 Treatment is aimed at easing symptoms such 

as rest, plenty of oral fluids ingestion and medications 

such as acetaminophen (paracetamol) for pain. Asprin 

and other NSAIDS should be avoided until dengue fever 

has been ruled out to avoid haemorrhagic 

complications.
12,68-70

 

Pregnant women with evidence of Zika virus in their 

blood or amniotic fluid, should have serial ultrasound 

examinations to monitor fetal anatomy and growth 

developments every 3-4 weeks.
71

 Managing clinicians 

should urgently consider referral to a feto-maternal 

medicine specialist or infectious diseases specialist with 

expertise in pregnancy management.
71

 

The rate of microcephaly has increased in recent times in 

Zika virus affected areas but the exact cause of this 

anomaly is still not clearly understood. Early documented 

investigations/researches performed to describe the 

detailed link between the Zika virus and microcephaly 

produced mixed results.
72

 Though in April, 2016, WHO 

Accessed a causal link between microcephaly and the 

virus.
73

  

Pregnant women are at the greatest risk of having babies 

with birth defects if they are infected in the 1
st
 trimester. 

Women infected with Zika during the 1
st
 trimester of their 

pregnancies face 1 in 100 chance of delivering a baby 

with microcephaly.
74

 Zika virus has detrimental effects 

on the fetus and the greatest risks occur during the first 

trimester of pregnancy. When the organ-system is 

forming, the Zika virus can have detrimental effects. In 

adults, Zika is asymptomatic or may present a mild 

disease in most people. 

A woman who is infected with Zika during pregnancy 

has an increased risk of having a baby with these health 

problems. However, not all women who have Zika virus 

infection during pregnancy will have babies with 

problems. Some infected women may deliver babies that 

appear to be healthy while others may have babies with 

severe potential consequences such as microcephaly, 

Guillain-Barre Syndrome (GBS) and other inborn 

defects. 

Zika virus is the first mosquito-borne virus to threaten 

fetus.
75

 Researchers have also documented a causal 

association between Zika and GBS. WHO reported that 

13 countries or territories battling Zika outbreaks have 

noted an increased incidence of GBS.
76

 There are other 

reports of other neurological complications related to the 

virus: Zika and meningo-encephalitis, acute disseminated 

encephalomyelitis, as well as acute myelitis: dangerous 

inflammation of the brain and spinal cord brought on by 

an infection. 

Pregnant women should avoid travel to areas where Zika 

is actively spreading
77

. When a pregnant woman travels 

to or lives in an area with active Zika virus transmission, 

she should talk with her healthcare provider and strictly 

follow steps to prevent mosquito bites and to prevent 

sexual transmission of Zika virus. Women and their 

partners in areas with active Zika transmission should 

engage in family planning and counseling with their 

healthcare providers to enable them understand the risks 

and ways to mitigate them.
77

 

Confirmation that Zika causes microcephaly  

In February 2016, WHO declared Zika a global health 

emergency based on its suspected link to thousands of 

cases of microcephaly, in Brazil. This declaration kicked 

off a lot of studies to prove a link. After thorough review 

of the report published in the New England Journal of 

medicine, the CDC authors assessed evidences using 

established scientific criteria to conclude that Zika virus 

is the cause of microcephaly and other severe fetal brain 

defects.
17,78

 

CDC reported that no single evidence provides 

conclusive proof that Zika virus infection is the cause of 

microcephaly and other fetal brain defects. However, 

increasing evidence from a number of recently published 

studies and a careful evaluation using established 

scientific criteria supports the authors‟ conclusions. It is 

now clear that Zika virus causes microcephaly. The study 

published in the New England Journal of Medicine marks 

a turning point in the Zika virus outbreak.
17,79

 

Dr. Tom Frieden, Director of the US CDC, told reporters 

in a conference on Wednesday 13
th

 April, 2016 that there 

is not any doubt that Zika causes microcephaly.
80

 

Certainty over whether Zika causes microcephaly should 

end the debate in the public health community about the 

potential impact of the virus and focus attention on how 

to prevent infections.
81

 

Controversies/problems with Zika virus infection 

1. Zika virus has been associated with a high rate of 

misdiagnosis. It is difficult for clinicians to 

determine who has been infected and who has not 

because diagnostic tests for Zika virus have 

limitations. Test which detects viral RNA in a 

patient‟s blood can only work in the first week of 

the onset of symptoms. Serological test for the 

detection of IgM antibodies can be done after 1
st
 

week of symptoms and it is not specific. Serological 
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tests to detect Zika antibodies cross react with 

antibodies to dengue. 

2. It is not all babies born to mothers who had Zika 

virus while pregnant will have birth defects, but the 

amount of risk is still controversial. The stage of 

pregnancy at the time of infection has not been fully 

linked with the risk or outcome of Zika infection. 

The virus is expected to be toxic in the first two 

months of pregnancy when the fetal brain is still 

developing its major structures. However, Zika is 

seen in stillborn babies with microcephaly. The 

question is why is Zika virus present at seven 

months when the miscarriage occurred, if the insult 

happened early in intrauterine period? Could it be a 

combination of events or mixed? 

3. It is true that Zika virus like other related viruses 

such as West Nile virus crosses from mother to 

baby through the placenta. These other viruses 

don‟t often cause infant brain damage which is seen 

in Zika virus. A lot of basic work and research need 

to be done to back up with the clinical presentation 

of microcephaly. 

4. What makes women and babies more vulnerable? 

Why is fetal brain more vulnerable to Zika virus 

insult? 

5. The outcome of microcephaly on children, 

challenges and problems of supporting children 

with microcephaly. 

Epidemiological studies are complex and Zika virus is 

known to cause a relatively mild illness in adults and 

there is no widely deployed test for Zika virus. Some 

infected women could have been missed in studies done 

in Brazil. Clinicians refused to accept epidemiological 

data alone to convince them of a link between Zika virus 

and microcephaly.
82

 They want evidence to support how 

and why the virus causes microcephaly. This is a problem 

and a huge challenge. 
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