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Brazil.[3] Since then, it has rapidly become a signifi cant 
problem in the medical fi eld. In 1968, it was reported 
from Nigeria. From 1951 to 1981, infection due to 
this virus was documented from various African 
countries. At that time, such cases were also found in 
different countries of Asia.[4] In April 2007, there was 
an outbreak of ZIKV on Yap Island in the Federated 
States of Micronesia.[5] In 2013, another outbreak was 
reported in French Polynesia. From 2012 to 2014 in 
Thailand, some cases were identifi ed to be affected by 
ZIKV.[6] Introduction of ZIKV in Easter Island in 2014 
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Abstract
At present, one of  greatest concerns of  medical personnel is Zika virus (ZIKV). Though it has been reported for quite a long time, its 
rapid emergence, new modes of  transmission, and more importantly, the congenital anomalies associated with it have made the situation 
worse. It was fi rst detected in 1947. After that, this infection was found in the countries of  Africa as well as Asia. At present, interestingly 
it has been reported from Brazil. Microcephaly and intracranial calcifi cation have been postulated to be related to maternal infection with 
this virus. Though it is asymptomatic in maximum number of  cases, the serious complications of  the infection should be prevented at 
the earliest. No specifi c treatment and vaccine are available till now. But research continues and hopefully, success is not far off. The right 
information about this infection should reach patients as well as physicians. It will prevent unnecessary panic. In August, Brazil is going 
to organize the Olympic and Paralympic Games and all eyes are now focused on this. In this review article, the authors have tried to focus 
on the important points about this infection. The data were gathered after searching for relevant articles published in PubMed, the World 
Health Organization’s (WHO) website, Centers for Disease Control and Prevention’s (CDC) website, and some other related websites on 
the Internet.
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Introduction
The World Health Organization (WHO) declared a 
public health emergency of international concern 
(PHEIC) on February 1, 2016 as there were more than 
4,000 microcephaly cases and neurological disorders in 
some areas affected by Zika virus (ZIKV).[1] Due to the 
rapid emergence of the ZIKV infection it is naturally 
becoming a concern all over the world. The single-
stranded RNA arbovirus of Flavivirus genus was fi rst 
identifi ed in the Zika forest of Uganda and named 
accordingly.[2] In May 2015, it was fi rst reported from 
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has been suggested to originate from French Polynesia 
in the literature.[7]

Similarities were found between the strains isolated from 
Thailand and the Pacifi c regions. It was postulated that 
might be a similar type of ZIKV prevalent among a large 
portion of the globe.[6] In the USA, most cases are related 
to travel and the fi rst case of microcephaly was reported 
from Hawaii in January 2016.[8] In the past 6 weeks from 11 
Feb, 2016, four cases have been documented in the UK.[9]

Transmission
ZIKV has been transmitted mainly by the bite of female 
Aedes mosquitoes.[10] Favorable environmental factors 
for these vectors may play a role in the rapid emergence 
of the infection in countries in the Americas.[2] Some 
reports blame El Niño and global warming that cause 
hot winters and summers, which help in spreading this 
virus. At the time of drought local people usually store 
water in the container, which is the ideal environment 
to help in the breeding of Aedes mosquitoes.[11] But the 
infection can be spread through sexual intercourse,[12] 
blood transfusion,[13] and perinatal transmission.[2] 
Regarding blood transfusion during an outbreak in 
French Polynesia, a signifi cant number of asymptomatic 
donors’ blood was positive for ZIKV. So it may be a 
potential way of transmitting the disease.[13] In February 
2016, a case of sexually transmitted ZIKV infection was 
reported from Texas, USA.[14]

Pathogenesis
The detailed pathogenesis is still unknown. Emerging 
evidence suggests that ZIKV after being injected through 
the skin, gains access initially to immature dendritic 
cells, dermal fi broblast, and epidermal keratinocytes. 
Adhesion factors such as DC-SIGN, AXL, Tyro3, and 
TIM-1 help entry in these cells.[15] With the help of 
envelope protein (E-protein), the virion attaches to the 
targeted cells. Then by the process of endocytosis with 
assistance from clathrin-coated pits, the virion enters the 
cytoplasm of the cells.[16] Replication occurs primarily 
in the cellular cytoplasm though ZIKV RNA has been 
isolated from the nucleus.[17] Then the cells undergo 
apoptosis and autophagy causing the release of virus 
particles, which ultimately spread to the lymphatics and 
blood stream leading to the fl orid manifestation of the 
disease. The host innate immune system produces type 1 
and type 2 interferons to which ZIKV is susceptible.[15]

Clinical Feature
The incubation period of ZIKV infection is not known 
precisely. Most of the cases occur 3-12 days after 

mosquito bites.[18] A majority of ZIKV infections are 
asymptomatic. Mild fever, skin rashes, conjunctivitis 
(nonpurulent), muscle pain and joint pain (small 
joints of hands and feet), back pain, malaise, or a 
headache lasting for 2-7 days are seen only in 20% of 
infected individuals. Other possible manifestations 
include anorexia, retro-orbital pain, edema, diarrhea, 
constipation, abdominal pain, dizziness, and pruritus. 
It is indistinguishable from the symptoms of other 
arboviral diseases such as dengue and chikungunya.[16,19] 
Patients rarely become sick enough to get hospitalized, 
and mortality is rare.[20]

Diagnosis
At present, there is no commercial test to diagnose ZIKV. 
Viral RNA can be detected by reverse transcription-
polymerase chain reaction (RT-PCR), and the antiviral 
antibodies can be detected by either immunoglobulin 
M (IgM) enzyme-linked immunosorbent assay (ELISA) 
or plaque reduction neutralization test (PRNT). IgM 
antibody appears in the blood toward the end of the fi rst 
week of illness. Cross reaction with another Flavivirus 
is common. This cross-reaction effect can be attenuated 
by using PRNT.[21] Till date, there is no consensus about 
the superiority of one test over the other; so the Centers 
for Disease Control and Prevention (CDC) recommends 
performing both RT-PCR and serological test to diagnose 
congenital ZIKV infection. Serum from the umbilical cord 
or the infant within 2 days of birth is used for RT-PCR 
testing. Cerebrospinal fl uid (CSF), placental tissue, and 
amniotic fl uid can also be used for RT-PCR. The period 
of viremia is just about 3-5 days after onset of illness. 
ZIKV has been isolated from the saliva but did not help 
to extend the period of detection of the virus.[12] On the 
other hand, RNA can be isolated from urine even up to 
3 weeks after the onset of symptoms, which is extremely 
advantageous in a practical scenario.[2] RT-PCR is 
positive only for 3-7 days. A negative result does not 
exclude the disease. Neutralizing antibody titers that 
are more than or equal to fourfold higher than dengue 
neutralizing antibody in the serum may be used in 
pregnant women (with or without symptoms). Other 
infections causing arthritis should be kept in mind. They 
are dengue, chikungunya, parvovirus, Rubella, measles, 
Leptospira, malaria, rickettsial infection, and Group A 
Streptococcus.[22] 

ZIKV diagnosis can be performed by isolating it from 
mosquitoes and animals.[23]

Travelers returning from ZIKV-affected areas who are 
positive for dengue IgM antibody but negative dengue 
for IgG antibody on convalescent sera should be tested 
for ZIKV infection.[24] Recently, an individual with ZIKV 
infection was found to have false positive NS 1 dengue 
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antigen.[25] So clinicians must be suspicious of the correct 
diagnosis of ZIKV infection.

Potential Complications
Recently, ZIKV infection has become a well-discussed 
topic for not only its rapidity of spread but also its effect 
on the neurological system that has been documented. 
Guillain–Barré syndrome has been found to be associated 
with ZIKV infection.[26]

Around 10,000 ZIKV cases were registered in October 2013. 
Among them, there were cases of meningoencephalitis and 
autoimmune thrombocytopenia-like complications.[27]

Recently, ZIKV infection in pregnant mothers was 
identified to be associated with microcephaly of 
newborn children.[28] This fi nding has no doubt stolen 
the focus to a signifi cant extent. In Brazil, a cohort of 
35 infants with microcephaly was investigated. They 
were born during from August 2015 to October 2015. In 
all cases, the mothers had lived in or had paid a visit to 
ZIKV-affected areas during pregnancy. A task force has 
already been developed in Brazil to study antenatal cases 
thoroughly. Data from one study in Brazil suggested that 
fi rst-trimester ZIKV infection in pregnant women carries 
more risk of microcephaly.[28]

There are several causes of microcephaly. More data are 
required to provide any conclusive data.[29]

Apart from these, ophthalmological involvement is a 
less discussed topic regarding ZIKV. Infants from Brazil 
were found to have macular pigment mottling and loss 
of foveal refl ex. One of them manifested well-defi ned 
macular atrophy as well.[30] Chorioretinal scarring and 
other ocular abnormalities in infants have been reported 
recently.[31] Also, recently ZIKV has been detected by the 
RT-PCR method by performing autopsy in the fetal brain 
with microcephaly. The mother had a history of living in 
the state of Reo Grande do Norte, and she left the place 
at 28 weeks of gestation. The neurotropic character of 
the virus was suggested as the virus was not found in 
other organs of the fetus.[32]

Treatment
There is no particular treatment for ZIKV infection. 
Supportive management is the only way. Taking rest, 
maintaining adequate hydration, and appropriate 
nutrition may help patients in early recovery. But 
patients must be kept under observation, and any 
signs of multiorgan involvement should be monitored. 
Acetaminophen may be used for relieving fever. 
Nonsteroidal anti-infl ammatory drugs (NSAIDs) and 

aspirin should be used cautiously and after dengue 
infection (to avoid hemorrhagic complications) and 
pregnancy are ruled out. Till date, no vaccine is 
available.[19,20]

Prevention
The Pan American Health Organization (PAHO) has 
pointed out reasons for rapid spread of the virus: 
1. The population of the Americas had no previous 

exposure to ZIKV and they have lack immunity, and 
2. Aedes mosquitoes — The principle vector for ZIKV 

transmission — Are present in all of the region’s 
countries except Canada and continental Chile.[33]

Its recommendations are as follows:[33]

a. Necessary reduction of the mosquito population. 
b. Removal of potential breeding sites of mosquitoes. 
c. Use of necessary personal protection.

People who live in or are going to visit susceptible areas 
have to use insect repellents and wear clothes covering 
the maximum body surface area.

Till date, there is no restriction in breastfeeding for the 
prevention of ZIKV transmission even though ZIKV 
RNA has been isolated from breast milk.[22]

The CDC has laid down guidelines for pregnant ladies 
[Figure 1].[34]

All pregnant women who visit the ZIKV-affected 
regions should consult their doctors for further 
suggestions. All symptomatic women including those 
who develop symptoms within 2 weeks of their travel in 
a ZIKV-endemic zone should positively consult the health 
care provider. ZIKV remains in the blood of an infected 
person for 1 week and in the semen for 2 weeks. There is 
currently no evidence of birth defects in babies conceived 
after the clearance of the virus from the blood or semen.[35]

The CDC has also provided detailed guidelines for infants 
with and without microcephaly or other clinical features 
whose mothers have lived in or paid a visit to ZIKV-
infected areas. Infants with congenital anomaly should be 
tested for ZIKV and reported accordingly. If no congenital 
anomaly is present, mothers should be evaluated. It is to 
be found out whether she has been screened during the 
antenatal period. If the mother is tested to be positive, 
then the infant is also tested for the virus.[21]

To reduce sexual transmission, the following have been 
recommended:[36]

Men who live in or have to visit a ZIKV-infected area should 
use condoms during sex with their pregnant partners.
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They should also use condoms during sex with 
nonpregnant partners.

Both the partners should discuss the possibility of 
transmission of the infection, and they should consult 
experts when needed. 

ZIKV can be detected in the semen when viremia is not 
present in blood even after 2 weeks.[12] So it is important 
to make more conclusive guidelines and provide sexual 
safety to people at risk.

Travelers returning from an area with ZIKV infection 
should be kept under surveillance for ZIKV infection.[37]

The CDC has also developed travel notifi cations so that 
more stringent follow-ups can be done.[38]

The Assistant Director General, World Health 
Organization (WHO) has recently (28 January, 2016) 
stated that countries in the dengue belt with Aedes 
aegypti should look for ZIKV and take measures to detect 
neurological conditions.[26]

Ongoing Researches on Zika
The National Institute of Allergy and Infectious Diseases 
is trying to fi nd out antiviral drugs with actions against 
ZIKV. It is also working on Zika vaccine. A DNA-based 

vaccine with the same principle used for West Nile 
virus, a live attenuated ZIKV vaccine, and a genetically 
engineered vesicular stomatitis virus vaccine is being 
researched on. Hopefully, in 2016 we will be informed 
about the success in this fi eld.[39] Animal models may 
be helpful for more information about the disease’s 
course as well as treatment of ZIKV infection.[40] As the 
preventive methods such as removing the breeding 
areas and insecticide use are now proving insuffi cient, 
new approaches of genetically engineered mosquitoes 
are gaining importance.[41] A US scientist has predicted 
that it may take 2 years to develop a vaccine to be 
ready for testing and will take a decade to be available 
commercially.[42] One of the Indian biotechnology 
companies, Bharat Biotech, has reportedly claimed 
to develop two possible vaccines (recombinant and 
inactivated), which will be tested further in animal trials 
within a few weeks, (The article was accessed last on 
Feb 8, 2016).[43]

There are still some unknown facts about this virus. 
It is present in several body fl uids such as the saliva 
and urine. But whether it can be transmitted by these 
is not known precisely. For this reason, countries have 
a ban on blood donations for 1 month after a visit to 
the affected countries. The ban may be longer if the 
individual develops symptoms.[44] Other unknown 
factors about pregnancy and Zika are whether there is 
any safe period during pregnancy when the infection 

Figure 1: CDC recommendation for pregnant lady for ZIKV infection
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will not affect the fetus. Another point is the clear-cut 
chance of transmission of the disease after the mosquito 
bite in pregnant lady, and the chance of occurrence of 
congenital anomaly is also not known precisely. We are 
waiting for the answers.[45] 

2016 Olympic
Brazil is going to organize the Olympic and Paralympic 
Games in 2016 in Rio de Janeiro. The organizing 
committee has confirmed that it is following the 
guidelines of WHO for prevention of Zika infection. The 
International Olympic Committee (IOC) has provided 
athletes and national olympic committees with guidance 
about the prevention and symptoms of ZIKV.[46] But as 
the events are in August (cooler and drier weather), there 
are less chance of transmission through mosquitoes.[44] 
We are hopeful that the great event will be a huge success 
without any medical problem.

Current scenario regarding Zika in the USA 
(as of February 10, 2016):[45]

In the US states: Travel-related ZIKV disease cases-52, 
locally acquired mosquito-borne cases-0.

In US territories: Travel-related cases-1, locally acquired 
cases-9.[45]

Conclusion
Though there are several unknown facts about the 
pathogenesis, transmission, complications, and treatment 
of ZIKV, physicians should guide patients regarding 
prevention of the disease as much as possible. Particular 
care should be taken of pregnant women. The disease is 
asymptomatic in a majority of the cases. Affected patients 
should be kept under close observation. They should 
be counseled about the use of condoms and the risk of 
blood donations. Mosquito control measures should also 
be implemented stringently. Proper preventive methods 
will break the chain of transmission. Countries where 
other Aedes mosquito-borne diseases are endemic should 
be extremely cautious and have a thorough surveillance. 
In 2016, the vaccine of Zika is expected to arrive. If the 
current guidelines are followed properly, this infection 
can be combated successfully.
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