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ABSTRACT

Zika virus is a flavivirus that belongs to the family
Flaviviridae. It is a mosquito-transmitted infection
related to dengue, yellow fever, and West Nile
virus. It was first discovered in 1947, during a
study of yellow fever from the blood of a sentinel
rhesus monkey that had been placed in the Zika
Forest of Uganda. There are three strains of Zika
virus in circulation, Nigerian Cluster, MR766
Cluster, and the Asian genotype.

To date, Zika virus remain in relative obscurity for
60 years; then, it spread from Africa and Asia to
cause the first large outbreak in humans on the
Pacific island of Yap, in the Federated States of
Micronesia in 2007. Prior to this event, no
outbreaks and only 16 cases of human Zika virus
disease had been documented worldwide.
Thereafter, Zika virus was introduced into Brazil
from the Pacific Islands where it causes the
largest outbreak ever in humans and spread
swiftly throughout the America.

Today, Zika Virus is commanding worldwide
attention recently because researchers have
found evidence that Zika may be linked to birth
defects and neurological conditions like
microcephaly and Guillain-Barré syndrome in
adults. Thus, this review explicates in detail the
available information on the virology,
epidemiology, pathogenesis, transmission, clinical
manifestation and diagnosis. Proactive measures
to curtail the spread of Zika virus infection are also
highlighted.

(Keywords: MR766 cluster, Flaviviridae, Zika virus
infection, sentinel rhesus monkey, Asian genotype)
INTRODUCTION
Zika virus (ZIKV) is a flavivirus that belongs to the

family Flaviviridae. It is a mosquito-transmitted
infection related to dengue, yellow fever and West
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Nile virus. It was discovered in Zika forest in
Uganda in 1947 and is common in Africa and
Asia. Thereafter, Zika virus was isolated on
several occasions from Aedes africanus
mosquitoes and was not known to cause human
disease. Until the twentieth century, the virus did
not cause meaningful infections in humans
(Knipe and Kuno and Chang, 2007; Hayes, 2009;
Cao-Lormeau et al.,, 2014; Faye et al.,, 2014;
WHO, 2016).

However, as of late 2007, vectored by Aedes
aegypti mosquitoes, ZIKV caused the first
noteworthy epidemic on the Yap Island in
Micronesia. Patients experienced fever, skin
rash, arthralgia and conjunctivitis (Lanciotti et al.,
2008). From 2013 to 2015, the Asian lineage of
the virus caused further massive outbreaks in
New Caledonia and French Polynesia. In 2015,
ZIKV reached Brazil, later spreading to other
countries in South and Central America (Faria et
al., 2016).

Scientific concern in this population is focused on
women who become infected while pregnant and
those who develop a temporary form of paralysis
after exposure to Zika virus. In pregnant women,
Zika virus causes brain damage in infants termed
microcephaly usually characterized by small
heads and damaged brains that emerged only in
October 2015 when doctors in northern Brazil
noticed a surge in babies with the condition.
Experts were not certain how it happens or even
whether the virus is to be blame (WHO, 2016).

Zika virus is spread by mosquitoes of the Aedes
genus, which can bread in tiny pool of water and
usually bite during the day. The aggressive
yellow fever mosquito, Aedes aegypti, has
spread most Zika cases. The mosquito is found
in Nigeria and some other countries. In February,
2016 as infection moved rapidly through the
range occupied by Aedes mosquitos in the
America, WHO declared that Zika virus infection
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associated with microcephaly and other
neurological disorders constitutes a Public Health
Emergency of International Concern (PHEIC)
(WHO, 2016).

Today, Zika Virus is commanding worldwide
attention recently because researchers have
found evidence that Zika may be linked to birth
defects and neurological conditions like
microcephaly and Guillain-Barré syndrome in
adults. Thus, this review explicates in detail the
available information on the virology,
epidemiology, pathogenesis, transmission, clinical
manifestation and diagnosis. Proactive measures
to curtail the spread of Zika virus infection are also
highlighted.

VIROLOGY

Zika  virus is  icoshahedral, enveloped
nonsegmented, single-stranded and positive-
sense RNA. It is most closely related to the
Spondweni virus (Knipe and Howley, 2007; Kuno
and Chang, 2007; Hayes, 2009; Cao-Lormeau et
al., 2014; Faye et al., 2014).

The virus originated in East Africa and
subsequently spread to West Africa and then to
Asia, thus resulting in distinct lineages (Nigerian
Cluster, MR766 Cluster, and the Asian genotype).
All strains currently associated with the outbreak
in America are of the Asian genotype and are
most closely related to strains from Yap,
Cambodia, Thailand, and French Polynesia.
Phylogenetic studies indicates that the virus
spreading in the America States is 89% identical
to African genotypes, but is most closely related to
the Asian strain that circulated in French
Polynesia during the 2013-2014 outbreak
(Lanciott et al., 2008; Faye et al., 2014; Lanciott et
al., 2016; Enfissi et al.,, 2016; Zanluca et al.,
2016).

ZIKA VIRUS TRANSMISSION

Mosquito-Borne Transmission

Zika virus circulates in a sylvatic transmission
cycle between nonhuman primates and enzootic
vector, certain forest-dwelling species of aedes
mosquitoes, with only occasional transmission to
humans (Figure 1). In Asia, a sylvatic

The Pacific Journal of Science and Technology
http://www.akamaiuniversity.us/PJST.htm

transmission cycle has not yet been identified.
The Likely enzootic vectors in Africa and Asia
primarily belong to the stegomyia and diceromyia
subgenera of aedes, and including A. africanus,
A. luteocephalus, A. furcifer, and A. taylori
(Marchette et al., 1969; Diallo et al., 2014).

In suburban and urban settings, Zika virus is
transmitted in a human-mosquito—human
transmission cycle, mostly involving A. aegypti
mosquitoes (figure 2.1). Two species in the
stegomyia subgenus of aedes — A. aegypti and,
to a lesser extent, A. albopictus — have been
connected with nearly all known Zika virus
outbreaks, though two other species, A. hensilli
and A. polynesiensis, were thought to be vectors
in the Yap and French Polynesia outbreaks,
respectively (Musso et al., 2014; Ledermann et
al., 2014; Grard et al., 2014).

Despite the association of A. aegypti and A.
albopictus with outbreaks, both were found to
have unexpectedly low but similar vector
competence (i.e., the intrinsic ability of a vector to
biologically transmit a disease agent) for the
Asian genotype Zika virus strain, as determined
by a low proportion of infected mosquitoes with
infectious saliva after ingestion of an infected
blood meal. However, A. aegypti is thought to
have high vectorial capacity (i.e., the overall
ability of a vector species to transmit a pathogen
in a given location and at a specific time)
because it feeds primarily on humans, often bites
multiple humans in a single blood meal, has an
almost imperceptible bite, and lives in close
association with human habitation (Gubler,
2002).

Other mosquito species, with low potential for
transmission of the virus include A. unilineatus,
Anopheles coustani, and Mansonia uniformis.
Moreover, Zika virus has been reported only
once in any culex species, which suggests that
mosquitoes in this genus have a low vectorial
capacity (Gubler, 2002).

Non-Mosquito Transmission

Considerable facts now indicate that Zika virus
can be transmitted from the mother to the fetus
during pregnancy. These findings include
identification of Zika virus RNA in the amniotic
fluid of mothers whose fetuses had cerebral
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Figure 1: Zika Virus Transmission Cycle

Source: (Petersen

abnormalities detected by ultrasonography and
ZIKV viral antigen and RNA have been identified
in the brain tissue and placentas of children who
were born with microcephaly and died soon after
birth, as well as in tissues from miscarriages. The
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et al., 2016).

frequency and risk factors for transmission are
unknown (Oliveira et al., 2016; Calvet et al.,
2016; Jouannic et al.,, 2016). Two cases of
peripartum transmission of Zika virus have been
reported among mother—infant pairs. Zika virus
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RNA was detected in both infants; one infant had
a mild rash illness and thrombocytopenia,
whereas the other was asymptomatic (Besnard et
al., 2014).

Pathogenesis

Zika virus replicates in the mosquito's midgut
epithelial cells and then its salivary gland cells.
After 5-10 days, the virus can be found in the
mosquito’s saliva, which can then infect humans.
Information regarding pathogenesis of Zika virus
is scarce but recent finding by researcher at John
Hopkin University and Florida State University
showed that Zika virus may target and infect
neural stem cells (NSCs) - the cells that divide to
create neurons and other brain cells (Cui et al.,
2016). Also, Institute for research and education
in Brazil independently found the same result;
they equally learned that ZIKV affects neural cell
growth and survival (Cugola et al., 2016).

To mimic embryonic development, the researcher
grew some NSCs in the laboratory in two different
forms. In one experiment the scientists infected
some of the NSCs with Zika virus and grew them
as neurospheres- flat circular clusters that contain
NSCs and other brain cells. At six days, the
infected NSCs grew into hundreds of healthy,
round neurospheres but the infected neurosphere
were all strangely lopsided with jagged edges, the
cells started separating from each other and all of
them died (Cui et al., 2016).

Another experiment involved cerebral organoids,
which are these apple- seed sized mini brain that
kind of look and act like brain of a first trimester
fetus. They infected six of these organoid with
Zika and left six uninfected. When they measure
the organoid after six days the infected ones were
only about 60% as big as the uninfected ones.
These results explains how over many months the
Zika infection could cause a lot of damage to
developing brain cells, and potentially leads to
malformed brain condition like microcephaly
(Cugola et al., 2016).

Clinical Manifestations

Zika virus fever (also known as Zika virus
disease) is an illness caused by the Zika virus.
Most cases have no symptoms, but when present
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they are usually mild and can resemble dengue
fever (ECDC, 2015; WHO, 2016). Symptoms
may include fever, red eyes, joint pain,
headache, and a maculopapular rash (Musso et
al., 2014; Chen and Hamer, 2016; WHO, 2016).
Symptoms generally last less than seven days
(Chen and Hamer,
2016).../../..[./[ASKMANZANITA/Desktop/N
ew folder/Zika virus - Wikipedia, the free

encyclopedia.htm - cite_note-Ann2016-59 It
has not caused any reported deaths during the
initial infection. (ECDC, 2015). Infection during
pregnancy causes microcephaly and other brain
malformations in some babies (CDC, 2016;
Rasmussen et al., 2016). Infections in adults
have been linked to Guillain—Barré syndrome
(GBS) (ECDC, 2015).

Microcephaly in Fetuses and Newborns

Microcephaly is a condition where a baby’s head
is much smaller than expected (Figure 2). During
pregnancy, a baby’s head grows because the
baby’s brain grows. Microcephaly can occur
because a baby's brain has not developed
properly during pregnancy or has stopped
growing after birth, which results in a smaller
head size. Microcephaly can be an isolated
condition, meaning that it can occur with no other
major birth defects, or it can occur in combination
with other major birth defects (WHO, 2016).

Babies with microcephaly can have a range of
other problems, depending on how severe their
microcephaly is. Microcephaly has been linked
with  the following problems:  Seizures,
Developmental delay, such as problems with
speech or other developmental milestones (like
sitting, standing, and walking), Intellectual
disability (decreased ability to learn and function
in daily life), Problems with movement and
balance, Feeding problems, such as difficulty
swallowing, Hearing loss, Vision problems,

Guillain-Barré Syndrome

Guillain-Barré syndrome (GBS) is a disorder in
which the body's immune system attacks part of
the peripheral nervous system. The first
symptoms of this disorder include varying
degrees of weakness or tingling sensations in the
legs. In many instances the symmetrical

—308—
Volume 18. Number 2. November 2017 (Fall)


http://www.akamaiuniversity.us/PJST.htm
https://en.wikipedia.org/wiki/Dengue_fever
https://en.wikipedia.org/wiki/Dengue_fever
https://en.wikipedia.org/wiki/Fever
https://en.wikipedia.org/wiki/Conjunctivitis
https://en.wikipedia.org/wiki/Arthralgia
https://en.wikipedia.org/wiki/Maculopapular_rash
../../../../ASKMANZANITA/Desktop/New%20folder/Zika%20virus%20-%20Wikipedia,%20the%20free%20encyclopedia.htm#cite_note-Ann2016-59
../../../../ASKMANZANITA/Desktop/New%20folder/Zika%20virus%20-%20Wikipedia,%20the%20free%20encyclopedia.htm#cite_note-Ann2016-59
../../../../ASKMANZANITA/Desktop/New%20folder/Zika%20virus%20-%20Wikipedia,%20the%20free%20encyclopedia.htm#cite_note-Ann2016-59
https://en.wikipedia.org/wiki/Microcephaly
https://en.wikipedia.org/wiki/Guillain%E2%80%93Barr%C3%A9_syndrome

weakness and abnormal sensations spread to the
arms and upper body.

Typical
head size

Baby with Typical
Head Size

Baby with
Moderate Microcephaly

Typical
head size

Baby with Severe
Microcephaly

Figure 2: Infants with Moderate or Severe Microcephaly Associated with Maternal Zika Virus Infection, as
Compared to a Typical Newborn.
Source: (Petersen et al., 2016).

These symptoms can increase in intensity until
certain muscles cannot be used at all and, when
severe, the person is almost totally paralyzed. In
these cases the disorder is life threatening -
potentially interfering with breathing and, at times,
with blood pressure or heart rate - and is
considered a medical emergency (WHO, 2016).
Temporal association between Zika virus
outbreaks and increases in the incidence of
Guillain-Barré syndrome observed in French
Polynesia, Brazil, Venezuela and El Salvador.
Investigations into this association are ongoing
(ECDC, 2016).

Epidemiology

The following timeline summarizes the spread of
ZIKV infection, country by country, from the
earliest discovery in 1947 to the latest information
as of the year 2016. In 1947, Scientists
conducting routine surveillance for yellow fever in
the Zika forest of Uganda isolateD the Zika virus
in samples taken from a captive, sentinel rhesus
monkey (Dick et al., 1952). Following this, it was
recovered from the mosquito Aedes (Stegomyia)
africanus, caught on a tree platform in the Zika
forest in 1948 (Dick et al.,, 1952). Initially there
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was no indication that the virus caused human
disease, not until first human cases were
detected in Uganda and the United Republic of
Tanzania in a serosurvey demonstrating the
presence of Zika virus neutralizing antibodies in
sera in 1952 (Dick et al., 1952).

In 1954, the virus was isolated from a young girl
in Afikpo Division, Eastern Nigeria, while
investigating outbreak of jaundice suspected of
being yellow fever. Two other patients exhibited a
rise in titre of serum antibodies against this virus
(Macnamara, 1954). Whereas, a researcher in
1964 in Uganda who fell ill while working with
Zika strains (African Zika virus, strain MR-766)
isolated from mosquitoes provides the first proof,
by virus isolation and re-isolation, that Zika virus
causes human disease. Though a pink non-itchy
rash lasting 5 days eventually covers most of his
body, including the palms of his hands and soles
of his feet, he reports his illness as “mild”, as he
did not experience the “crippling bone pain”
associated with dengue and chikungunya
infections. Given the mild nature of the illness,
the author concludes that “it is not surprising
under normal circumstances the virus is not
isolated frequently from man” (Simpson, 1964).
To cap this scenario, human illness caused by
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Zika virus was first recognized in Nigeria in 1968,
when viral infection was confirmed in three ill
persons (Moore et al., 1975).

In spite of recognition that Zika virus infection
could produce a mild, febrile illness, only 10
naturally acquired cases were reported during the
next 39 years, but such cases are rare, and the
disease is regarded as benign. No deaths or
hospitalizations were reported and in addition
seroprevalence studies consistently indicate
widespread human exposure to the virus. During
this time, the geographical distribution of Zika
virus expands to Portugal and Indonesia in the
year 1973 and 1981, respectively, where the virus
was detected in mosquitoes. Out of these ten (10)
cases two (2) more from Nigeria, one (1) from
Portugal and the remainder were from Indonesia
(Fagbami, 1979; Filipe, 1973; Olson, 1981). 16—
19 Researchers later suggested that the clinical
similarity of Zika infection with dengue and
chikungunya may be one reason why the disease
was so rarely reported in Asia (Marchette et al.,
1969).

Zika virus spreads from Africa and Asia to cause
the first large outbreak in humans on the Pacific
island of Yap, in the Federated States of
Micronesia in 2007. Prior to this event, no
outbreaks and only 16 cases of human Zika virus
disease had been documented worldwide. An
estimated 75% (i.e. 5000 infections among the
total population of 6700) of Yap residents over
three years of age were infected with Zika virus.
No deaths, hospitalizations, or neurological
complications were reported (Lanciotti et al.,
2008; Duffy et al., 2009). Although wind-blown
mosquitoes can travel distances of several
hundred kilometers over the open ocean,
introduction of the virus by travel or trade involving
an infected person or an infected mosquito is
considered the most likely source of this outbreak,
especially as no monkeys were present on the
island during the outbreak (Duffy et al., 2009;
Haddow et al., 2012).

The finding on Yap Island that Zika virus can
cause an outbreak numbering more than one
hundred confirmed and probable cases are
striking. In the absence of any evidence that viral
mutation can explain changes in epidemic
behaviour, several other explanations are
suggested including lack of population immunity,
Under-reporting may also be a reason for missing

The Pacific Journal of Science and Technology
http://www.akamaiuniversity.us/PJST.htm

previous outbreaks of infection, due to the clinical
similarities of (mild) illness associated with Zika,
dengue, and chikungunya infections, and the
frequent co-circulation of all three viruses (WHO,
2016).

In 2008, a US scientist conducted field work in
Senegal fell ill of Zika infection upon his return
home to Colorado and infected his wife in what is
probably the first documented case of sexual
transmission of an infection usually transmitted
by insects (Foy et al.,, 2011). Subsequently, in
2012 Researchers publish findings on the
characterization of Zika virus strains collected in
Cambodia, Malaysia, Nigeria, Senegal, Thailand
and Uganda, and construct phylogenetic trees to
assess the relationships. Two geographically
distinct lineages of the virus, African and Asian,
were identified. Analysis of the virus from Yap
Island strengthens previous epidemiological
evidence that the outbreak on Yap Island
originated in south-east Asia (Lanciotti et al.,
2008; Duffy et al., 2009; Haddow et al., 2012;
Buathong et al., 2015).

The 2007 outbreak continued to the year 2014
and spread to four other groups of Pacific
islands: French Polynesia, Easter Island, the
Cook Islands, and New Caledonia (Cao-Lormeau
and Musso, 2014; Roth et al., 2014). The results
of intensive retrospective investigations was
reported to WHO on 24 November, 2015 and 27
January, 2016 which indicated a possible
association between Zika virus infection and
congenital malformations and severe
neurological and autoimmune complications (loos
et al., 2014). In particular, an increase in the
incidence of Zika virus infection towards the end
of 2013 was followed by a rise in the incidence of
Guillain-Barré syndrome (Oehler et al.,, 2014;
Mallet et al., 2015). However, because the island
was also experiencing an outbreak of dengue,
the link between Zika virus infection and Guillain-
Barré syndrome remains suggestive but
unproven. However, it became a challenge to the
notion that Zika virus infection causes only mild
illness (Cao-Lormeau et al., 2014; Oehler et al.,
2014; Enserink, 2015).

The French Polynesia 2013-2014 outbreak of
Zika virus infection provides evidence of
additional route of transmission of Zika virus. The
isolation of Zika virus from bloody semen gave
the insight of possibly sexual transmission
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(Musso et al., 2015), also two mothers and their
newborns are found to have Zika virus infection by
PCR suggesting the possibility of infants’
infections by transplacental transmission or during
delivery (Besnard et al., 2014). During the same
outbreak, 1505 asymptomatic blood donors are
reported to be positive for Zika by PCR. These
findings alert authorities to the risk of post-
transfusion Zika fever (Musso et al., 2014).

By March 2015 Zika virus infection outbreak hits
Brazil though Zika was not suspected at the initial
stage, and no tests for Zika were carried out.
Nearly 7000 cases of illness with case definition;
“person having rash with or without fever, of
unknown etiology, and whose clinical profile does
not fit in suspected case definitions of dengue,
measles or rubella.” Cases were first identified in
Pernambuco in December 2014. In Maranhao,
Rio Grade do Norte, and Bahia, cases were
identified in February and March, 2015 (WHO,
2016). In April, 2015 Bahia State Laboratory in
Brazil informs WHO that samples have tested
positive for Zika virus, and finally in May, 2015
Brazil's National Reference Laboratory confirms
by PCR, ZIKV circulation in the country (WHO,
2016).

This is the first report of locally acquired Zika virus
disease in the Americas and subsequently cases
were confirmed in twelve Brazilian states. By 17
July 2015, Brazil reported detection of
neurological disorders associated with a history of
Zika virus infection, primarily from the north-
eastern state of Bahia. Among these reports, 49
cases were confirmed as Guillain-Barré
syndrome. Of these cases, all but 2 had a prior
history of infection with Zika, chikungunya or
dengue (WHO, 2016).

In stark contrast to these outbreaks, only sporadic
cases of Zika virus infection was reported in other
countries namely Colombia, Barbados, Mexico,
Ecuador, Colombia, Bolivia, Paraguay,
Guatemala, Panama, Honduras, Cabo Verde,
Bolivarian Republic of Venezuela, Guyana,
French Guiana and Martinique, Maldives, Haiti,
France, Dominican republic, ElI Salvador,
Nicaragua, Curacao, Suriname, Japan, Chile and
territories in the Americas (PAHO, 2015; WHO,
2016; Enfissi et al, 2016).

By September 2015, investigators in Brazil noted
an increase in the number of infants born with
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microcephaly in the same areas in which Zika
virus was first reported, and by mid-February
2016, more than 4300 cases of microcephaly had
been recorded, though may be inflated by over
reporting and misdiagnosis. Subsequently,
French  Polynesian  investigators  equally
retrospectively identified an increased number of
fetal abnormalities, including microcephaly, after
the Zika virus outbreak in that country (PAHO,
2015; Marcondes et al.,, 2015; WHO, 2016;
Branswell, 2016). Besides, Zika virus was
diagnosed in the blood and tissue samples as
well as amniatic fluid of a baby with microcephaly
and other congenital anomalies dictating
additional route of driving the infection (Olivera-
Melo et al, 2016; Olivera-Melo et al, 2016).

To date, 45 countries and territories have
confirmed local, vector-borne transmission of
Zika virus disease and travel-associated cases in
the Region of the Americas since 2015. The total
case counts in US and US territories as of
September 7, 2016 cumulate 2,964 and 15,869,
respectively (CDC, 2016).

DIAGNOSIS

Diagnosis is by testing the blood, urine, or saliva
for the presence of Zika virus RNA when the
person is sick (Chen and Hamer, 2016; WHO,
2016).

Detection of Viral RNA

i. RT-PCR during the viraemic period between
day 3 and 5 after onset of symptoms (serum
and saliva).

ii. Detection in urine up to 10 days after onset.

ii. Specific investigation: amniotic  and
cerebrospinal fluids and tissues (e.g.
placenta) (ECDC, 2016).

Seroloqy: Zika-Specific IgM Antibodies

i. IgM antibodies against Zika virus detectable
from day 5 after onset of symptoms.

i. Detection of Zika virus-specific IgM
antibodies requires confirmation by plaque-
reduction neutralization tests because of
cross-reactivity with antibodies against other
flaviviruses.
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iii. Vaccination status and infections with other flaviviruses must be considered when
Case Year Location Description/Notes Reference
number
* 1952 Ugandaand | Serosurvey demonstrating the presence of Zika virus neutralizing | Smithburn,1952
Tanzania antibodies in sera
1 1954 Nigeria 10 years old African female with fever and headache MacNamara, 1954
2 1956 Nigeria Experimentally induced in a 34-yr-old European male, residing in | Bearcroft, 1956
Nigeria for 4 %> months before inoculation; symptoms included
headache and fever
3 1964 Uganda 28 years European male researcher residing in Uganda for 2 %2 Simpson, 1964
months before illness; provide first proof, by virus isolation and re-
isolation, that Zika virus causes human disease
4-6 1968 Nigeria Virus isolated from 3 febrile children, aged: Moore, 1975
+ 10 months
* 2 Yo years
* 3 years
No clinical details available
7-8 1979 Nigeria 2 Y2 yr-old boy with fever Fagbami, 1979
+ 10-yr-old boy with fever, headache, and body pains
40% persons tested had neutralizing antibodies to Zika virus
(more frequently in younger people), demonstrating high
prevalence of immunity in Nigeria. Unreported cases likely
misdiagnosed as malaria.
9 1973 Portugal Male arbovirus laboratory worker who had been vaccinated Filipe, 1973
against yellow fever 2 months before infection; with chills, fever,
sweating, retro-orbital pain, and pain in the back of the neck and
in the joints
10-16 1981§ | Indonesia 7 cases in hospitalized patients: 10-16
+ 16-yr-old female
* 14-yr-old male
* 12-yr-old male
+ 32-yr-old female
+ 12-yr-old female
+ 25-yr-old female
* 13-yr-old male
All cases had fever; none had rash
17-5017 | 2007 Micronesia 75% (i.e. 5000 of 6700 population) Pacific island of Yap residents | Lanciotti et al., 2008;
over 3 years of age were infected. Duffy et al., 2009
An increase in the incidence of Zika infection towards the end of
2013 was followed by a rise in the incidence of Guillain-Barré Oehler et al., 2014; loos
syndrome. etal.,, 2014; Mallet et al.,
2015
5017- 2008 Colorado US scientist conducting field work in Senegal falls ill with Zika Foy et al., 2011
5018 infection upon his return home to Colorado and infects his wife ;
first documented case of sexual transmission
2013- | French In French Polynesia;Zika virus was isolated from bloody semen, Besnard et al., 2014;
2014 Polynesia + 2 mother and their newborn were found to have Zika virus Musso et al., 2014

infection by PCR, and
+ 1505 asymptomatic blood donors are positive for Zika by PCR

interpreting the results (ECDC, 2016).
Table 1: Zika Virus Infection in Humans, 1952-2016.

The Pacific Journal of Science and Technology

http://www.akamaiuniversity.us/PJST.htm

—312—

Volume 18. Number 2. November 2017 (Fall)



http://www.akamaiuniversity.us/PJST.htm

Table 1: Zika Virus Infection in Humans, 1952-2016 (continued).

Case Year Location | Description/Notes Reference
number
2015 Brazil In march 2015, Nearly 7000 cases of iliness with case definition; | WHO, 2016; PAHO,
“person having rash with or without fever, of unknown etiology, 2016
and whose clinical profile does not fit in suspected case
definitions of dengue, measles or rubella.
In April 2015 Bahia State Laboratory in Brazil informs WHO that
samples have tested positive for Zika virus.
To date, 45 countries and territories have confirmed local, vector-
borne transmission of Zika virus disease in the Region of the
Americas since 2015.
Jan 01, US States | ¢ Locally acquired mosquito-borne cases reported: 43 CDC, 2016
2015 - * Travel-associated cases reported: 2,920
Sep 7, « Laboratory acquired cases reported: 1
2016. * Total: 2,964
« Sexually transmitted: 24
* Guillain-Barré syndrome: 7
Jan 01, us + Locally acquired cases reported: 15,809 CDC, 2016
2015 - Territories | * Travel-associated cases reported: 60
Sep 7, * Total: 15,869
2016. * Guillain-Barrésyndrome: 31

Prevention, Control and Treatment

Prevention involves decreasing mosquitoes bite in
areas where the disease occurs and proper use of
condoms (Chen and Hamer, 2016; Oster et al,
2016). Efforts to prevent bites include the use of
insect repellent, covering much of the body with
clothing, mosquito nets, and getting rid of standing
water where mosquitoes reproduce (WHO, 2016).
There is no effective vaccine (Chen & Hamer,
2016).

Health officials recommended that women in
areas affected by the 2015-16 Zika outbreak
consider putting off pregnancy and that pregnant
women not travel to these areas (Chen and
Hamer, 2016). While there is no specific
treatment, paracetamol (acetaminophen) and rest
may help with the symptoms (Chen and Hamer,
2016). Admission to hospital is rarely necessary
(ECDC, 2015).

CONCLUSION

Human Zika virus infection appears to have
changed in character while expanding its
geographical range. The change is from an
endemic, mosquito-borne infection causing mild
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illness across equatorial Africa and Asia, to an
infection causing, from 2007 onwards, large
outbreaks, and from 2013 onwards, outbreaks
linked with neurological disorders including
Guillain-Barré  syndrome and microcephaly
across the Pacific region and the Americas.

The future transmission of Zika infection is likely
to coincide mainly with the distribution of Aedes
mosquito vectors, although there may be rare
instances of person-to-person transmission
(other than mother to child, e.g. through semen).
Beyond the range of mosquitoes, infection has
been, and will continue to be, carried widely by
international travel.

In areas of Africa and Asia where Zika virus is
endemic, the incidence of infection, whether
outbreaks will occur, and the reason for the
previous lack of recorded cases of adverse
pregnancy outcomes or Guillain—Barré syndrome
are unknown.

RECOMMENDATIONS

Adequate resources should be directed towards
identifying the incidence of Zika infection,
distribution of its vector as well as the
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environmental factors that can influence
emergence of Outbreaks and whether it has any
negative health impact in Nigeria and Africa as a
whole.

Further research is required to determine whether
the recently observed associations with adverse
birth outcomes and Guillain—-Barré syndrome
simply reflect an increased incidence of infection
or whether they result from a change in viral
virulence.

Furthermore, identified research gaps should be
addressed. These include development of
discriminating diagnostic tools for flaviviruses,
animals models of infection and disease
pathogenesis with circulating strains, new vector
control products and strategies, effective
therapeutics, and vaccines to protect humans
against the disease.

REFERENCES

1. Ayres, C.F. 2016. “Identification of Zika Virus
Vectors and Implications for Control”. The Lancet
Infectious Diseases. 16(3):278-279.

2. Bagla, P. 2016. “How Bharat Biotech Made lIts
Breakthrough In Developing A Vaccine For Zika
Virus”. The Huffington Post (New Delhi). Press
Trust of India.

3. Bennett, J.E., R. Dolin, and M.J. Blaser. 2014.
Principles and Practice of Infectious Diseases.
Elsevier Health Sciences. 1881.

4. Besnard, M., S. Lastere, A. Teissier, V. Cao-
Lormeau, and D. Musso. 2014. "Evidence of
Perinatal Transmission of Zika Virus, French
Polynesia, December 2013 and February 2014.
Europeans Surveillance. 19(13):20751.

5. Branswell, H. 2016. “Zika Virus Likely tied to
Brazil’'s Surge in Babies Born with Small Heads,
CDC Says”. STAT. January 13, 2016

6. Buathong, R., L. Hermann, B. Thaisomboonsuk, W.
Rutvisuttinunt, C. Klungthong, and P.
Chinnawirotpisan. 2015. “Detection of Zika Virus
Infection in Thailand, 2012-2014". America Journal
Tropical Medical Hygiene. 93(2):380-383.

7. Buckley, A. and E.A. Gould. 1988. “Detection of
Virus-specific Antigen in the Nuclei or Nucleoli of
Cells Infected with Zika or Langat Virus”. Journal of
General Virology. 69(8):1913-1920.

The Pacific Journal of Science and Technology
http://www.akamaiuniversity.us/PJST.htm

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Cao-Lormeau, V. M. and D. Musso. 2014.
“Emerging Arboviruses in the Pacific”. Lancet
Infectious Diseases. 1,384(9954):1571-1572.

Cao-Lormeau, V.M., C. Roche, A. Teissier, E.
Robin, A.L. Berry, and H.P. Mallet. 2014. “Zika
Virus, French Polynesia, South pacific, 2013”.
Emerging Infectious Diseases. 20(6):1085-1572.

Centers for Disease Control and Prevention. 2016.
“Concludes Zika Causes Microcephaly and Other
Birth Defects”. CDC Newsroom Releases.

Centers for Disease Control and Prevention. 2016.
“Encourages Following guidance to Prevent
Sexual Transmission of Zika Virus”. CDC
Newsroom Releases.

Centers for Disease Control and Prevention. 2016.
“Male-to-Male Sexual Transmission of Zika Virus
— Texas”. CDC Weekly, 65 (14):372-374.

Centers for Diseases Control and Prevention.
2016. CDC Case Counts in the US.
https://www.cdc.gov/zika/geo/united-states.html.

Centers for Diseases Control and Prevention.
2016. “Recognizing, Managing, and Reporting
Zika Virus Infections in Travelers Returning from
Central America, South America, the Caribbean,
and Mexico Distributed”. CDC Health Alert
Network.

Chan, J.F., G.K. Choi, and C.Y. Yip. 2016. “Zika
Fever and Congenital Zika Syndrome: An
Unexpected Emerging Arboviral Disease”. Journal
of Infection. 72(5):507-524.

Charrel, R., G. Grard, and M. Caron. 2014. “Zika
Virus in Gabon (Central Africa) — 2007: A New
Threat from Aedes albopictus?”. PLoS Neglected
Tropical Diseases. 8(2):26-81.

Chen, L.H. and D.H. Hamer. 2016. "Zika Virus:
Rapid Spread in the Western Hemisphere".
Annals of Internal Medicine. 164(9):613.

Cook, J. 2016. “Zika Virus: US Scientists say
Vaccine '10 Years Away”. BBC News.

Craig, S. and B. Collins. 2016. “Mosquitoes
Capable of Carrying Zika Virus Found in
Washington, D.C.”. Notre Dame News (University
of Notre Dame).

Cugola, F.R., R.F. Isabella, B.R. Fabiele, C.F.
Beatriz, L.M.D. Jodo, P.G. Katia, B. Cecilia, A.
Nathalia, C.P. Graciela, R. Sarah, M. Carolina, C.
Isabela, L.F. Carla, N.B. Wesley, R. Cristiano,
G.A. David, P.F. de Daniele, T.G. Alexandre, A.B.

—314—
Volume 18. Number 2. November 2017 (Fall)


http://www.akamaiuniversity.us/PJST.htm
http://www.thelancet.com/journals/laninf/article/PIIS1473-3099%2816%2900073-6/abstract
http://www.thelancet.com/journals/laninf/article/PIIS1473-3099%2816%2900073-6/abstract
http://www.huffingtonpost.in/2016/02/07/zika-virus_0_n_9179776.html
http://www.huffingtonpost.in/2016/02/07/zika-virus_0_n_9179776.html
http://www.huffingtonpost.in/2016/02/07/zika-virus_0_n_9179776.html
https://books.google.com/books?id=BseNCgAAQBAJ
http://jgv.microbiologyresearch.org/content/journal/jgv/10.1099/0022-1317-69-8-1913
http://jgv.microbiologyresearch.org/content/journal/jgv/10.1099/0022-1317-69-8-1913
http://jgv.microbiologyresearch.org/content/journal/jgv/10.1099/0022-1317-69-8-1913
http://www.cdc.gov/media/releases/2016/s0413-zika-microcephaly.html
http://www.cdc.gov/media/releases/2016/s0413-zika-microcephaly.html
http://www.cdc.gov/media/releases/2016/s0413-zika-microcephaly.html
http://www.cdc.gov/media/releases/2016/s0223-zika-guidance.html
http://www.cdc.gov/media/releases/2016/s0223-zika-guidance.html
http://www.cdc.gov/media/releases/2016/s0223-zika-guidance.html
http://www.cdc.gov/mmwr/volumes/65/wr/mm6514a3.htm?s_cid=mm6514a3_w
http://www.cdc.gov/mmwr/volumes/65/wr/mm6514a3.htm?s_cid=mm6514a3_w
http://www.cdc.gov/mmwr/volumes/65/wr/mm6514a3.htm?s_cid=mm6514a3_w
http://www.journalofinfection.com/article/S0163-4453%2816%2900061-X/abstract
http://www.journalofinfection.com/article/S0163-4453%2816%2900061-X/abstract
http://www.journalofinfection.com/article/S0163-4453%2816%2900061-X/abstract
http://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0002681
http://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0002681
http://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0002681
http://annals.org/article.aspx?articleid=2486362
http://annals.org/article.aspx?articleid=2486362
http://www.bbc.com/news/world-us-canada-35423288
http://www.bbc.com/news/world-us-canada-35423288
http://news.nd.edu/news/64004-mosquitos-capable-of-carrying-zika-virus-found-in-washington-dc
http://news.nd.edu/news/64004-mosquitos-capable-of-carrying-zika-virus-found-in-washington-dc
http://news.nd.edu/news/64004-mosquitos-capable-of-carrying-zika-virus-found-in-washington-dc

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Carlos, T.B. Carla, M. Erica, A.S. Amadou, M.Z..
Paolo, S.P. Jean Pierre, R.M. Alysson, and C.B.B.
Patricia. 2016. "The Brazilian Zika Virus Strain
Causes Birth Defects in Experimental Models”.
Nature. doi: 10.1038/nature18296.

Cui, L., X. Dan, Y. Qing, H. Shuai, J. Yisheng, L.
Xinyi, Z. Nana, S. Lei, Q. Cheng-Feng, and X.
Zhiheng. 2016. “Zika Virus Disrupts Neural
Progenitor Development and Leads to

Microcephaly in Mice”. Cell Stem Cell. 19:120-126.

Darwish, M.A., H. Hoogstraal, T.J. Roberts, I.P.
Ahmed, and F. Omar. 1983. “A
Seroepidemiological Survey for Certain
Arboviruses (Togaviridae) in Pakistan”. Transverse
Royal Society of Tropical Medical Hygiene. 77(4):
442-445.

Dick, G.W. 1952. “Zika Virus: Pathogenicity and
Physical Properties”. Transverse Research Society
of Tropical Medical Hygiene. 46(5):521-534.

Dick, G.W., S.F. Kitchen, and A.J. Haddow. 1952.
“Zika Virus: Isolations and Serological Specificity”.
Transverse Royal Society of Tropical Medical
Hygiene. 46(5):509-520.

Duffy, M.R., T.H. Chen, W.T. Hancock, A.M.
Powers, J.L. Kool, and R.S. Lanciotti. 2009. “Zika
Virus Outbreak on Yap Island, Federated States of
Micronesia”. New England Journal of Medicine.
360(24): 2536-2543.

Enfissi, A., J. Codrington, J. Roosblad, M Kazaniji,
and D. Rousset. 2016. “Zika Virus Genome from
the Americas”. Lancet Infectious Diseases. 387
(10015): 227-8.

Enserink, M. 2015. “Infectious Diseases. An
Obscure Mosquito-Borne Disease goes Global”.
Science, 1012-1013.

Fagbami, A.H. 1977. “Epidemiological
Investigations on Arbovirus Infections at Igho-Ora,
Nigeria”. Tropical Geographical Medicine, 29(2):
187-191.

Fagbami, A.H. 1979. “Zika Virus Infections in
Nigeria: Virological and Seroepidemiological
Investigations in Oyo State”. Journal of Hygiene
(London), 83(2):213-219.

Faria, N.R., S. Azevedo, S. Rdo, M.U.G. Kraemer,
R. Souza, M.S. Cunha, S.C. Hill, S.C., J. The'ze",

M.B. Bonsall, T.A. Bowden, and |. Rissanen. 2016.
“Zika Virus in the Americas: Early Epidemiological

and Genetic Findings”. Science. 352:345-349.

The Pacific Journal of Science and Technology

http://www.akamaiuniversity.us/PJST.htm

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Fauci, A.S. and D.M. Morens. 2016. “Zika Virus in
the Americas — Yet another Arbovirus Threat”.
New England Journal of Medicine. 374(2):601—
604.

Faye, O., C.C. Freire, A. lamarino, O. Faye, J.V.
de-Oliveira, and M. Diallo. 2014. “Molecular
Evolution of Zika Virus During its Emergence in
the 20th Century”. PLoS Neglected Tropical
Diseases. 8(1):e2636.

Filipe, A.R., C.M. Martins, and H. Rocha. 1973.
“Laboratory Infection with Zika Virus after
Vaccination against Yellow Fever”. Arch Gesamte
Virusforsch. 43(4):315-9.

Foy, B.D., K.C. Kobylinski, J.L. Chilson-Foy, B.J.
Blitvich, A. Travassos-da-Rosa, and A.D. Haddow.
2011. “Probable Non-Vector-Borne Transmission
of Zika Virus, Colorado, USA”. Emerging
Infectious Diseases. 17(5):880-882.

Gubler, D.J. 2011. “Dengue, Urbanization and
Globalization: The Unholy Trinity of the 21(st)
Century”. Tropics Medical Health. 39:3-11.

Haddow, A.D., A.J. Schuh, C.Y. Yasuda, M.R.
Kasper, V. Heang, and R. Huy. 2012. “Genetic
Characterization of Zika Virus Strains: Geographic
Expansion of the Asian Lineage”. PLoS Neglected
Tropical Diseases. 6(2):14-77.

Hayes, E.B. 2009. “Zika Virus Outside Africa”.
Emerging Infectious Diseases, 15(9):1347-1350.

loos, S., H.P. Mallet, |. Leparc-Goffart, V.
Gauthier, T. Cardoso, and M. Herida. 2014.
“Current Zika Virus Epidemiology and Recent
Epidemics”. Medical Malformation Infections,
44(7):302-307.

Jan, C., G. Languillat, J. Renaudet, and Y. Robin.
1978. “A Serological Survey of Arboviruses in
Gabon”. Bull Society of Pathological Exot Filiales,
71(2):140-146.

Knipe, D.M. and P.M. Howley. 2007. Fields
Virology. Lippincott Williams and Wilkins: New
York. 5, 1156-1199.

Kraemer, M.G., M.E. Sinka, and K.A. Duda. 2015.
“The Global Distribution of the Arbovirus Vectors
Aedes aegypti and Ae. albopictus”. ELife. 4:208-
347.

Kuno, G. and G.J. Chang. 2007. “Full-Length
Sequencing and Genomic Characterization of
Bagaza, Kedougou, and Zika Viruses”. Archives of
Virology. 152(4):687—696.

—315—
Volume 18. Number 2. November 2017 (Fall)


http://www.akamaiuniversity.us/PJST.htm
http://www.nejm.org/doi/full/10.1056/NEJMp1600297
http://www.nejm.org/doi/full/10.1056/NEJMp1600297
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3317603
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3317603
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3317603
http://wwwnc.cdc.gov/eid/article/15/9/09-0442_article
https://books.google.com/books?id=5O0somr0w18C
https://books.google.com/books?id=5O0somr0w18C
http://link.springer.com/article/10.1007%2Fs00705-006-0903-z
http://link.springer.com/article/10.1007%2Fs00705-006-0903-z
http://link.springer.com/article/10.1007%2Fs00705-006-0903-z

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Lanciotti, R.S., O.L. Kosoy, J.J. Laven, J.O. Velez,
A.J. Lambert, and A.J. Johnson. 2008. “Genetic
and Serologic Properties of Zika Virus Associated
with an Epidemic, Yap State, Micronesia, 2007".
Emerging Infectious Diseases. 14(8):1232-1239.

Lanciotti, R.S., A.J. Lambert, and M. Holodniy.
2016. “Phylogeny of Zika Virus in Western
Hemisphere, 2015”. Emerging Infectious Diseases.
22(5):933-935.

Macnamara, F.N. 1954. "Zika Virus: A Report on
Three Cases of Human Infection During an
Epidemic of Jaundice in Nigeria”. Transverse Royal
Society of Tropical Medicine Hygiene. 48(2):139—
145.

Mallet, H.P., A.L. Vial, and D. Musso. 2015. “Bilan

de I’épidémie a virus Zika en Polynésie Francaise,

2013-2014”. BISES (Bulletin d’information sanitaire
épidémiologique et statistique). 13:1-5.

Marchette, N.J., R. Garcia, and A. Rudnick. 1969.
“Isolation of Zika Virus from Aedes aegypti
Mosquitoes in Malaysia”. American Journal of
Tropical Medicine Hygiene. 18(3):411-5.

Maron, D.F. 2016. “First Dengue Fever Vaccine
Gets Green Light in 3 Countries”. Scientific
American.

Mitchell, C. 2016a. “As the Zika Virus Spreads,
PAHO Advises Countries to Monitor and Report
Birth Anomalies and Other Suspected
Complications of the Virus”. Media Center, Pan
American Health Organization.

Mitchell, C. 2016b. “PAHO Statement on Zika Virus
Transmission and Prevention”. Zika website, Pan
American Health Organization.

Moloney, A. 2016. “FACTBOX — Zika Virus
Spreads Rapidly through Latin America,
Caribbean”. Thomson Reuters Foundation News.

Moore, D.L., O.R. Causey, D.E. Carey, S. Reddy,
A.R. Cooke, and F.M. Akinkugbe. 1975.
“Arthropod-Borne Viral Infections of Man in Nigeria,
1964-1970”. Annual Tropical Medicine of
Parasitology. 69(1):49-64.

Musso, D., T. Nhan, E. Robin, C. Roche, D.
Bierlaire, and K. Zisou. 2014. “Potential for Zika
Virus Transmission through Blood Transfusion
Demonstrated during an Outbreak in French
Polynesia, November 2013 to February 2014”.
Europeans Surveillance. 19(14): 20761.

Musso, D., E.J. Nilles, and V.M. Cao-Lormeau.
2014. "Rapid Spread of Emerging Zika Virus in the

The Pacific Journal of Science and Technology

http://www.akamaiuniversity.us/PJST.htm

55.

56.

57.

58.

59.

60.

61.

62.

63.

Pacific Area". Clinical Microbiology and Infection.
20(10):595-600.

Musso, D., C. Roche, E. Robin, T. Nhan, A.
Teissier, and V. Cao-Lormeau. 2015. “Potential
Sexual Transmission of Zika Virus”. Emerging
Infectious Diseases. 21 (2):359-361.

Oehler, E., L. Watrin, P. Larre, |. Leparc-Goffart,
S. Lastere, and F. Valour. 2014. “Zika Virus
Infection Complicated by Guillain-Barre
Syndrome—Case Report, French Polynesia,
December 2013”. Europeans Surveillance, 19(9):
20720.

Oliveira, M.A., G. Malinger, R. Ximenes, P.O.
Szejnfeld, S.S. Alves, and A.M. Bispo-de-Filippis.
2016. “Zika Virus Intrauterine Infection Causes
Fetal Brain Abnormality and Microcephaly: Tip of
the Iceberg?”. Ultrasound Obstetric Gynecology.
47(1):6-7.

Olson, J.G., T.G. Ksiazek, D.J. Gubler, S.I. Lubis,
G. Simanjuntak, and V.H. Lee. 1983. “A Survey for
Arboviral Antibodies in Sera of Humans and
Animals in Lombok, Republic of Indonesia”.
Annual Tropical Medicine of Parasitology. 77(2):
131-137.

Olson, J.G., T.G. Ksiazek, Suhandiman and
Triwibowo. 1981. “Zika Virus, A Cause of Fever in
Central Java, Indonesia”. Transverse Royal
Society of Tropical Medicine Hygiene. 75(3):389—
393.

Oster, A.M., J.T. Brooks, and J.E. Stryker. 2016a.
“Interim Guidelines for Prevention of Sexual
Transmission of Zika Virus”. Morbidity and
Mortality Weekly Report. 65(5):120-121.

Oster, A.M., K. Russell, J.E. Stryker. 2016b.
“Update: Interim Guidance for Prevention of
Sexual Transmission of Zika Virus”. MMWR.
Morbidity and Mortality Weekly Report. 65(12):
323-325.

Oster, A.M.,, K. Russell, J.E. Stryker, A. Friedman,
R.E. Kachur, E.E. Petersen, D.J. Jamieson, A.C.
Cohn, and J.T. Brooks. 2016c¢. “Update: Interim
Guidance for Prevention of Sexual Transmission
of Zika Virus — United States”. MMWR. Morbidity
and Mortality Weekly Report, 65(12):323-325.

Pan American Health Organization. 2015. “World
Health Organization, Regional Office for the
Americas: Increase of Microcephaly in the
Northeast of Brazil: Increase of Microcephaly in
the Northeast of Brazil”. Epidemiological Alert.

—316—
Volume 18. Number 2. November 2017 (Fall)


http://www.akamaiuniversity.us/PJST.htm
http://wwwnc.cdc.gov/eid/article/22/5/16-0065_article.htm
http://wwwnc.cdc.gov/eid/article/22/5/16-0065_article.htm
http://www.scientificamerican.com/article/first-dengue-fever-vaccine-gets-green-light-in-3-countries
http://www.scientificamerican.com/article/first-dengue-fever-vaccine-gets-green-light-in-3-countries
http://www.paho.org/hq/index.php?option=com_content&view=article&id=11574%253A2016-as-the-zika-virus-spreads-paho-advises-countries-to-monitor-and-report-birth-anomalies-suspected-complications-of-virus&Itemid=1926&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=11574%253A2016-as-the-zika-virus-spreads-paho-advises-countries-to-monitor-and-report-birth-anomalies-suspected-complications-of-virus&Itemid=1926&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=11574%253A2016-as-the-zika-virus-spreads-paho-advises-countries-to-monitor-and-report-birth-anomalies-suspected-complications-of-virus&Itemid=1926&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=11574%253A2016-as-the-zika-virus-spreads-paho-advises-countries-to-monitor-and-report-birth-anomalies-suspected-complications-of-virus&Itemid=1926&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=11605%3A2016-paho-statement-on-zika-transmission-prevention-&catid=8444%3Anews&Itemid=41716&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=11605%3A2016-paho-statement-on-zika-transmission-prevention-&catid=8444%3Anews&Itemid=41716&lang=en
http://news.trust.org/item/20160122152242-yxsmt/
http://news.trust.org/item/20160122152242-yxsmt/
http://news.trust.org/item/20160122152242-yxsmt/
http://linkinghub.elsevier.com/retrieve/pii/S1198743X1465391X
http://linkinghub.elsevier.com/retrieve/pii/S1198743X1465391X
http://wwwnc.cdc.gov/eid/article/21/2/14-1363_article
http://wwwnc.cdc.gov/eid/article/21/2/14-1363_article
http://www.cdc.gov/mmwr/volumes/65/wr/mm6505e1er.htm
http://www.cdc.gov/mmwr/volumes/65/wr/mm6505e1er.htm
http://www.cdc.gov/mmwr/volumes/65/wr/mm6512e3.htm
http://www.cdc.gov/mmwr/volumes/65/wr/mm6512e3.htm

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Pan American Health Organization. 2015. “World
Health Organization. Neurological Syndrome,
Congenital Malformations, and Zika Virus Infection.
Implication for Public Health in the Americas”.
Epidemiological Alert.

Petersen, E.E., K.N. Polen, and D. Meaney-
Delman. 2016. “Update: Interim Guidance for
Health Care Providers Caring for Women of
Reproductive Age with Possible Zika Virus
Exposure”. MMWR. Morbidity and Mortality Weekly
Report, 65(12):164-168.

Pierson, T.C. and M.S. Diamond. 2012. “Degrees
of Maturity: The Complex Structure and Biology of
Flaviviruses”. Current Opinion in Virology. 2(2):
168-175.

Rasmussen, S.A., D.J. Jamieson, M.A. Honein,
and L.R. Petersen. 2016. “Zika Virus and Birth
Defects: Reviewing the Evidence for Causality”.
New England Journal of Medicine. 374:1981-1987.

Robin, Y and J. Mouchet. 1975. “Serological and
Entomological Study on Yellow Fever in Sierra
Leone”. Bull Society of Pathological Exot. 68(3):
249-58.

Roth, A., A. Mercier, C. Lepers, D. Hoy, S.
Duituturaga, and E. Benyon. 2014. “Concurrent
Outbreaks of Dengue, Chikungunya and Zika Virus
Infections: An Unprecedented Epidemic Wave of
Mosquito-Borne Viruses in the Pacific, 2012—-2014".
Europeans Surveillance. 19(41): 20929.

Sagonowsky, E. 2016. “Inovio Set for first Zika
Vaccine Human Trial”. fiercepharma.com.

Saluzzo, J.F., J.P. Gonzalez, J. P., Herve, and A.J.
Georges. 1981. “Serological Survey for the
Prevalence of Certain Arboviruses in the Human
Population of the South-East Area of Central
African Republic”. Bull Society of Pathological Exot.
74(5):490-499.

Saluzzo, J.F., B. Ivanoff, G. Languillat, and A.J.
Georges. 1982. “Serological Survey for Arbovirus
Antibodies in the Human and Simian Populations of
the South-East of Gabon”. Bull Society of
Pathological Exot. 75(3):262—266.

Siddiqi, Z. 2016. “Bharat Biotech says Working on
Two Possible Zika Vaccines”. Reuters.

Simpson, D.l. 1964. “Zika Virus Infection in Man”.
Transverse Royal Society of Tropical Medicine
Hygiene. 58(4):335-8.

Smithburn, K.C. 1952. “Neutralizing Antibodies
against Certain Recently Isolated Viruses in the

The Pacific Journal of Science and Technology

http://www.akamaiuniversity.us/PJST.htm

76.

77.

78.

79.

80.

81.

82.

83.

84.

Sera of Human Beings Residing in East Africa”.
Journal of Immunology. 69(2): 223-34.

Sternberg, S. 2016. “Vaccine Efforts Underway as
Zika Virus Spreads”. US News and World Report.

Vasquez, A.M., M.R. Sapiano, and S.V.
Basavaraju. 2016. “Survey of Blood Collection
Centers and Implementation of Guidance for
Prevention of Transfusion-Transmitted Zika Virus
Infection”. MMWR. Morbidity and Mortality Weekly
Report. 65(14):375-378.

Ventura, C.V., M. Maia, V. Bravo-Filho, A.L. Gdis,
and R. Belfort. 2016. “Zika Virus in Brazil and
Macular Atrophy in a Child with Microcephaly”.
Lancet Infectious Diseases, 16; 387(10015), 228.

Weinbren, M.P and M.C. Williams. 1958. “Zika
Virus: Further Isolations in the Zika Area, and
some Studies on the Strains Isolated”. Transverse
Royal Society of Tropical Medicine Hygiene.
52(3):263-268.

World Health Organization. 2016. “WHO and
Experts Prioritize Vaccines, Diagnostics and
Innovative Vector Control Tools for Zika”. R and D.

World Health Organization. 2016. “Zika Situation
Report”. http://www.who.int/emergencies/zika-
virus/situation
report/zika_timeline_2013_2016_v5.png?ua=1,
(Accessed 13.09.2016).

World Health Organization. 2016. “Zika Virus
Microcephaly and Guillain-Barré Syndrome
Situation Report”.

Zammarchi, L., G. Stella, and A. Mantella. 2015.
“Zika Virus Infections Imported to Italy: Clinical,
immunological and Virological Findings and Public
Health Implications”. Journal of Clinical Virology.
63, 32-35.

Zanluca, C., V.A. Melo, and A.P. Mosimann. 2015.
“First Report of Autochthonous Transmission of
Zika Virus in Brazil”. Memdrias do Instituto
Oswaldo Cruz. 110(4):569-572.

SUGGESTED CITATION

Kuta, F.A., A.S. Adedeji, N.U. Adabara, J.D.
Bala, and A. Hamidu. 2017. “Zika Virus Disease:
A Global Health Challenge”. Pacific Journal of
Science and Technology. 18(2):305-317.

Ls\‘_ Pacific Journal of Science and Technology

—317—
Volume 18. Number 2. November 2017 (Fall)


http://www.akamaiuniversity.us/PJST.htm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3715965
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3715965
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3715965
http://www.nejm.org/doi/pdf/10.1056/NEJMsr1604338
http://www.nejm.org/doi/pdf/10.1056/NEJMsr1604338
http://www.fiercepharma.com/vaccines/inovio-set-for-first-zika-vaccine-human-trial
http://www.fiercepharma.com/vaccines/inovio-set-for-first-zika-vaccine-human-trial
http://www.reuters.com/article/health-zika-vaccine-idUSKCN0VC12U
http://www.reuters.com/article/health-zika-vaccine-idUSKCN0VC12U
http://www.usnews.com/news/articles/2016-01-22/vaccine-efforts-underway-as-zika-virus-spreads
http://www.usnews.com/news/articles/2016-01-22/vaccine-efforts-underway-as-zika-virus-spreads
http://www.cdc.gov/mmwr/volumes/65/wr/mm6514e1.htm?s_cid=mm6514e1_e
http://www.cdc.gov/mmwr/volumes/65/wr/mm6514e1.htm?s_cid=mm6514e1_e
http://www.cdc.gov/mmwr/volumes/65/wr/mm6514e1.htm?s_cid=mm6514e1_e
http://www.cdc.gov/mmwr/volumes/65/wr/mm6514e1.htm?s_cid=mm6514e1_e
http://apps.who.int/iris/bitstream/10665/204961/1/zikasitrep_7Apr2016_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/204961/1/zikasitrep_7Apr2016_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/204961/1/zikasitrep_7Apr2016_eng.pdf?ua=1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4501423
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4501423
http://www.akamaiuniversity.us/PJST.htm

