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Abstract

The Zika virus (ZIKV) became the latest threat to global health security when WHO de-
clared on 1st February 2016, that recently reported clusters of microcephaly and other neu-
rological disorders in Brazil constitute a Public Health Emergency of International Con-
cern (PHEIC). These clusters were reported concurrently with an outbreak of ZIKV,
which has been ongoing in Brazil and other countries in the America region since 2015. A
growing body of clinical and epidemiological data possibly leans towards a causal role for
ZIKV as the occurrence of the clusters of microcephaly and other neurological disorders
principally the Guillain-Barre´ syndrome are associated in time and place with the ongoing
ZIKV transmission in the America region. So far, Zika viral transmission has been docu-
mented in a total of 69 countries and territories with autochthonous transmission from
2007 to 10 August 2016. The geographical range of ZIKV has been increasing steadily.
Considering the presence of competent vectors that transmit ZIKV in some parts of the
Gulf countries, and the close relationship with Brazil, a local transmission of the virus is
plausible once the virus is introduced through travel. This review suggests the integration
of epidemiological and entomological surveillance for monitoring and control of the vec-
tors of ZIKV. The risks associated with ZIKV infection and the possible threat to the Gulf
States was described. A strategic Zika response framework (SRF) for the Gulf States has
been developed to meet their urgent need for a collaborative and coordinated response for
prevention and spread of ZIKV infection. A coordinated response of all partners in the
Gulf States across sectors and services at national, as well as, regional levels is required.
Key words: Zika virus, Risks Saudi Arabia, Qatar, Sultanate of Oman

Introduction
Zika virus (ZIKV) was discovered in 1947
in the Zika Forest in Uganda. It is an ar-
bovirus belonging to the family Flaviviri-
dae. Zika infection in human was detected
in Uganda and Tanzania (Dick, 1952;
Smithburn, 1952), West Africa (Mac-
namara, 1954), and then spread to Indone-
sia (Olson, 1981). A large epidemic was
described in Yap (Micronesia) in 2007

(Duffy et al, 2009). Since then, ZIKV was
expanding in area and had affected Thai-
land (Buathong et al, 2015), the Philip-
pines (Alera et al, 2015), French Polynesia
(Baronti et al, 2014), Easter Island-South
Pacific (Tognarelli et al, 2015), and Brazil
(Zanluca et al, 2015).

The geographical range of ZIKV has
steadily increased. Infection with ZIKV
was detected in 69 countries and territories
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up to 10/8/2016 including 52 countries
with reported autochthonous transmissions
(Tab. 1; WHO, 2016a). As of 10 August
2016, microcephaly and other central
nervous system (CNS) malformations
have been reported in 15 countries or terri-
tories, while an increased incidence of
Guillain-Barré syndrome (GBS) has been
reported from 16 countries and territories
worldwide (WHO, 2016a).
During the currently ongoing outbreak,
WHO estimates that there would be 3-4
million cases of ZIKV infection (including
asymptomatic cases) in south, central, and
north America in the next 12 months (Sa-
marasekera and Triunfol, 2016).
1 February 2016, WHO declares that re-
cently, reported clusters of microcephaly
and other neurological disorder which is
presumed to be associated with ZIKV
constitutes a ''Public Health Emergency of
International Concern'' (WHO, 2016b)
Therefore, high vigilance is needed as
ZIKV is spread continuously to new geo-
graphical areas where potential vectors are
present (WHO, 2016a).

The Gulf States need to establish region-
al teams for Zika incident management in
order to guide and assist for the implemen-
tation of enhanced and effective epidemio-
logical and entomological surveillance,
imported cases management, and risk
communications for the public concerning
travel and trade. A coordinated response
of all partners in the Gulf States across
sectors and services at national, level is
required.

In connection with this, the risks associ-
ated with ZIKV infection and the possible
threat to the Gulf States is described. A
strategic Zika response framework (SRF)
for the Gulf States has been developed to
meet their urgent need for a collaborative
and coordinated response for prevention
and spread of ZIKV infection.

Distribution of Aedes mosquito in the
Gulf region: Ae. aegypti mosquito the
primary vector of ZIKV has been found to

have existed in some of Gulf countries.
This is the same mosquito vector that also
transmits dengue, chikungunya, and yel-
low fever. Sporadic cases of dengue fever,
either locally transmitted or imported, in-
cluding explosive outbreaks of dengue fe-
ver, have been reported in the past along
the coastal lines of the Red Sea, Arabian
Sea, and in Pakistan (WHO, 2011a). One
of the largest outbreaks of chikungunya
fever has been reported from Yemen in
recent time (Malik et al, 2014). These out-
breaks have been propagated by high den-
sities of Aedes mosquitoes (Tab. 2). Dur-
ing these outbreaks, increasing the fre-
quency and expanding geographic distri-
bution of both the viruses and mosquito
vectors were observed; dengue is now a
reportable disease in those countries. Cli-
mate conditions in the Middle East are
likely to favour the geographic expansion
of the Aedes mosquitoes' distribution and
subsequently the risk of spread of ZIKV
and other arboviral infections such as den-
gue, chikungunya and yellow fever in the
endemic belt of the Middle East cannot be
ruled out. A pertinent issue for this region
is the need to understand better the epide-
miological situation of all hemorrhagic
fevers and co-infections of these patho-
gens including Zika (WHO, 2009). Beside
A. aegypti, A. vittatus, which is abundant
in Jazan Region southwest of KSA and
Jeddah in the western region (Alsheikh et
al, 20130; Alikhan et al, 2014) is poten-
tially capable of transmitting Zika.
The evidence for local transmission of

dengue fever cases in Jeddah, KSA, was
presented by Ghaznawi (1995). In Yemen,
the number of dengue cases has increased
since the potential DEN-3 epidemic that
had taken place in the western Al-
Hudeidah governorate in 2005 (WHO,
2009). Yemen is recently facing a poten-
tial surge of suspected dengue fever in six
of its governorates; Hodeidah, Taiz, Aden,
Lahj, Shabwa and Hadramout (WHO,
2015). During the last decades, many out-
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breaks of the Dengue and chikungunya
were reported in Yemen (Al-Garadi, 2015;

Jaawal, 2013; MOPHP, 2014).

Table 1: Countries and territories reporting mosquito-borne ZIKV transmission to10 August 2016 (WHO, 2016a)

Although the country is endemic to den-
gue and chikungunya fever with high
abundance of competent vectors like the
A. aegypti mosquitoes, a seasonal surge is
expected during the winter time of the
year.

With the current war and frequent dis-
placement of thousands of inhabitants, it is
expected that the situation may get worth
in the forthcoming months, exposing over
3.2 million inhabitants at a critical risk for
ZIKV infection if imported cases were de-
tected in the country (WHO, 2009; 2015).
Although the common vector of dengue

virus (A. aegypti) is not found in Kuwait,
another potential vector (Ae. caspius) is

present; indigenous dengue transmission
has not been reported (Salit et al, 1994).

In Oman, four Aedes species were dis-
covered; Ae. aegypti, viz. Ae. vexans ara-
biensis, Ae. granti and Ae. vittatus. How-
ever, indigenous dengue transmission has
not been reported in Oman, although it is
endemic in neighboring countries viz.
Yemen and Jeddah Governorate in Saudi
Arabia. Nevertheless, imported cases have
been reported for many years (Ministry of
Health- Oman, 2010). Based on the avail-
able literature, two species of Aedes mos-
quitoes were found in Qatar; Aedes ae-
gypti (American Army, 1999; Mikhail et
al, 2008) and Ae. caspius (Rathor, 1996).
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Table 2: Distribution of significant Aedes mosquitoes in the Gulf States
Country Vector Affected Areas/

Cities
Local

Transmission
Infection Outbreak Reference

KSA

Aedes aegypti,
Ae. Caspius,

Ae. vittatus,
Ae. vexans spp.
Ae arabiensis

Jeddah, Makkah
Jazan, AlMadinah
AlMunawwarah,

& Aseer

Yes,
Dengue,

Chikungunya

Dengue,
Chikungunya

Yes, in 2010,
2011 & 2013

Rathor, 1996; Ghaznawi et al,
1997; American Army, 1999;
Hussain and Memish, 2013;
Alsheikh et al, 2013; Al-Tawfiq
and Memish, 2014 Alikhan et al,
2014.

Oman

Ae. aegypti,
Ae. vexans
arabiensis,
Ae. granti
Ae. Vittatus.

Muscat, Dhofar
(Dhalqut & Ma-

zyoona).

No, import-
ed/ travel

related  cases
No

No outbreak
reported due
to imported/
travel related

cases

Rathor, 1996; The American
Army, 1999; MOH-Oman, 2010.

Yemen Ae. aegypti

Hodeidah, Taiz,
Aden, Lahj, Shab-
wa & Hadramount

Al-Mukalla, Abyan,
Amana, Hajjah

Yes,
for Dengue,

Chikungunya

Dengue,
Chikungunya

Yes, Dengue
in 2010 and

2015 &
Chikungunya
in 2011, 2012

Salit et al, 1994; Rathor, 1996;
Jaawal, 2013; MoPHP, 2014;
WHO, 2015; Al-Garadi, 2015.

Qatar Ae. aegypti,
Ae. caspius

Al-Rayan and
Al-Shamal.

No, import-
ed/ travel

related  cases
No

No outbreak
reported due
to imported/
travel related

cases

Rathor, 1996; The American
Army, 1999

Bahrain Ae. aegypti Not Available
No, import-
ed/ travel

related  cases
No

No outbreak
reported due
to imported/
travel related

cases

Rathor, 1996; The American
Army, 1999

UAE Ae. aegypti Not Available
No, import-
ed/ travel

related  cases
No

No outbreak
reported due
to imported/
travel related

cases

Rathor, 1996; The American
Army, 1999

Kuwait Ae. aegypti
Not Available No, import-

ed/travel
related  cases

No

No outbreak
reported due
to imported/
travel related

cases

Salit et al, 1994; Rathor, 1996;
The American Army, 1999.

But, dengue travel-related cases have
been reported for many years as well. Ae.
aegypti was found in UAE and Bahrain
(Rathor, 1996; The American Army,
1999), nevertheless, the indigenous den-
gue transmission has not been reported.

Risk of Zika infection/transmission in
the Gulf States: In view of the all available
evidence on ZIKV epidemiology and dise-
ase presentation, the particular concern is
the potential for the establishment of Zika
transmission in areas of the Gulf States
with the existence of competent vectors
like the Red Sea costal part of KSA and
Yemen, if the imported cases are detected.
In this review, and in order to anticipate
future developments, some specific sug-
gestions are made to draw attention to the
relevant Gulf States authorities on how to
improve the strategy of Zika preparedness
and response.

Although geographically far from the
Gulf States, Brazil, and South American

countries have close connections with the
region. Thus, travel-related cases of Zika
returning from affected areas (depending
on the evolution of the outbreak) can be
expected. The widespread distribution of
the vectors in the Gulf States increases the
risk of onward transmission. Therefore,
vigilance regarding any imported cases in
the Gulf States needs to be enhanced, in-
cluding awareness among travel clinics
and clinicians, especially of febrile cases
not attributable to chikungunya and den-
gue infections.
This situation is particularly relevant for

the Hajj and/or Umrah in Saudi Arabia,
which attracts over 2.5 million visitors an-
nually. Saudi Arabia had hosted around 7
million pilgrims from over 180 countries
for the Umrah and Hajj between June and
September, 2014 (Al-Tawfig and Memish,
2014; MOH, Saudi Arabia, 2016). Putting
in mind that Saudi Arabia receives about
7000 pilgrims from Latin America annual-
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ly, we could consider the risk of encoun-
tering Zika virus from those participants
of Zika epidemic countries during the
mass gathering of Umrah and Hajj in this
year. The emergence of ZIKV necessitates
a serious review of the current vector con-
trol strategies being practiced in KSA; a
quick Zika risk assessment is urgently
needed to set the baseline for future inter-
ventions. The capacity of the Laboratories
in the region needs to be established to
detect ZIKV genome as well.

Amongst the other Zika risk factors in
the Gulf States are; high urbanization
rates, water storages practices, increasing
travels rates, the presence of travel hubs,
and human behavior such as wearing no
protective clothes during the season of Ae.
aegypti or during outbreaks.

Evidence of the transfusion-transmitted
ZIKV infection was not documented. But,
viraemic asymptomatic travelers returning
from affected areas could potentially
transmit the disease through blood dona-
tion. Therefore, Gulf States' blood safety
authorities need to be advertent and should
consider a temporary deferment from
blood donation of persons having a travel
history to the epidemic areas. The defer-
ment could be set to 4 weeks. In endemic
areas with Aedes species like part of KSA
and Yemen, measures to sustain blood
products and the supply of blood should
be considered when designing any prepar-
edness plan to respond to future ZIKV in-
fection outbreaks.

The Strategic Zika Response Framework
(SRF) for the Gulf States: WHO has led
partners in the creation of a Strategic Re-
sponse Framework (SRF) for early re-
sponse activities to the ZIKV epidemic
and potential associated neurological com-
plications (WHO, 2016c). It comprises
activities in coordination, surveillance,
community development, vector control,
child and maternal health, public health
research, and epidemiological research
and development. Gulf States can benefit

from this framework (Fig 1).
The implementation of one health ap-

proach, the health and environmental sec-
tors are jointly responsible for the leader-
ship and coordination in the Zika re-
sponse, capacity building, evidence-based
interventions, transparency, community
engagement, and partnerships are essential
principles of Zika response at national
level, all should be under a clear chain of
command and a unified budget for all au-
thorities involved in the response. Similar-
ly, all Zika communications’ efforts need
to be jointly coordinated.

The overall goal of the Zika strategic
response is to reduce the risk of exposure
to ZIKV infection and to prevent its intro-
duction to the Gulf States where compe-
tent vector sexist as well as to rapidly con-
tain any local transmission.

Components of the Strategic Response
Framework (SRF) for the Gulf States:

Surveillance: The aim of surveillance is
to provide up to date and accurate infor-
mation on the Ae. aegypti mosquito, ZIKV
disease, neurological syndromes and con-
genital malformations. The focus of ZIKV
surveillance is comprised of two parts:
Human Surveillance and Vector Surveil-
lance and Control.

Human Surveillance for Zika at the Gulf
States: To counteract any incidence of the
ZIKA, the epidemiological surveillance
system especially syndromic, event-based
surveillance (EBS) and laboratory surveil-
lance systems for Zika in the Gulf States
need to be strengthened and activated. Al-
so, it is important to monitor the spread of
ZIKV infection once autochthonous trans-
mission is confirmed, and monitor for neu-
rological and autoimmune complications.
The focus should be on the emergence of
clusters of a rash febrile syndrome of un-
known etiology (in which dengue, chikun-
gunya, measles, rubella, and parvovirus
B19 are ruled out). The symptomatic
ZIKA infection usually presents as an in-
fluenza-like syndrome, and typical form of
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disease associates a mild fever (between
37.8°C & 38.5°C), arthralgia, myalgia,
conjunctivitis, cutaneous maculopapular
rash, headache, and retroocular headaches
(Simpson, 1964; Duffy et al, 2009; Heang
et al, 2012).

The CDC suggested a possible associa-
tion between ZIKV infection and micro-
cephaly and other neurological disorders,
and gave advises to pregnant women not
to travel to countries affected by Zika (Pe-
terson et al, 2016).

Fig 1: Model of Zika Integrated Surveillance and Outbreak Response (WHO, 2016c)
Testing algorithms for different phases

of ZIKV infection need to be used for di-
agnosis (CDC, 2016). Awareness among
healthcare professionals should be raised
that the differential diagnosis of febrile
and sub-febrile patients with a rash should
include ZIKV infection, especially in pa-
tients returning from affected areas by this
virus. Monitoring environmental and cli-
matic precursors of this virus and its vec-
tors linked to integrated surveillance of
human cases and vectors and can help
counteract potential impacts (Semenza et
al, 2013; Nichols et al, 2014). Routine
sentinel surveillance (using fever syn-

dromic surveillance) for arboviral diseases
including ZIKV within an integrated dis-
ease surveillance system need to be estab-
lished and strengthened (WHO, 2011b).
Any increase in non-malaria, non- dengue,
and non-chikungunya fever cases should
trigger the alert system and samples
should be tested for the ZIKV infection
(WHO, 2011b).

Entomological Surveillance: In some re-
gions of Saudi Arabia (Jeddah, Mecca,
Medina), nearly two-thirds of Ae. aegyp-
ti larvae are present in indoor habitats
throughout the year. However, Larvae
density is variable and decreases in the
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summer months before October. Dengue
seroprevalence in these regions is ranging
from 32% to 57% among total patients
seeking medical consultations (Aziz et al,
2012; Alhaeli et al, 2015). A seropreva-
lence of 31.7% for DENV specific IgG
was found among 965 persons in Jazan
Region southwest of Saudi Arabia (Al-
Azragi et al, 2013).

Baseline surveys should be conducted in
all areas with a history of Ae. aegypti and
Ae. vittatus in the Gulf States. This should
include breeding sites for immature stages,
as well as, adult mosquitoes, epidemiolog-
ical data, and ecological indicators. Imma-
ture stage survey indices should be deter-
mined periodically for every location as
follows; House Index (HI; percentage of
houses with at least one positive contain-
er), Container Index (CI; percentage of all
containers with water that are larva/pupa
positive), and Breteau Index (BI; number
of positive containers per 100 houses
(WHO 2009). Densities of the adult fe-
male of Aedes mosquitoes should also be
determined for each location. Locations
with high immature stage indices (5% for
each of HI and BI, and 10% for CI) and
high female densities (two or more fe-
males per sticky gravid traps per week)
(Ritchie et al, 2004) during outbreaks with
ZIKV or other arboviral diseases should
be considered as vector hot spots (sentinel
sites) with top priorities for control activi-
ties and periodical monitoring. Outbreak
areas should be intensively screened for
breeding sites and febrile cases, and mos-
quito control measures (source reduction
for the immature stages and fogging of the
adults at high densities areas) should be
implemented for 3-4 weeks until cases de-
clined significantly (WHO, 2011b).

Integrated vector surveillance needs to
be established according to the following
procedures: Any notification of a laborato-
ry-confirmed locally acquired ZIKV case
would trigger immediate entomological
and epidemiological investigations to

guide vector control programs and to as-
sess the autochthonous transmission. The-
se investigations and control activities
should include (Paty et al, 2014): (1) the
search and finding of any active case in
the vicinity of the case’s residence and/or
any other visited areas by the case; (2) the
viraemic case should recommended a suit-
able personal protection measure; (3) sus-
pected cases should be screened by the
health professionals; (4) carrying out peri-
focal mosquito control measures within
200 meters of the patient's residence such
as fogging or misting at the adult Aedes
mosquitoes and destruct their breeding
sites; (5) giving the public some infor-
mation on personal protection options and
how to destruct and reduce the mosquito
breeding sites. Also, the areas with high
mosquito adults' density and high house-
hold immature stage indices should be
controlled periodically even though no
case of ZIKV has been declared.

Public education and community mobi-
lization: Raising increasing knowledge
and awareness among the general public,
practitioners, and public health policymak-
ers about Ae. aegypti mosquitoes and their
relationship with ZIKV should be a top
priority for the health authorities in the
Gulf States. All the Ministries of Health,
as well as, Ministries of Municipals in the
Gulf States need to launch different inter-
ventions and workshops to increase the
knowledge about ZIKV and biology and
ecology of the Aedes mosquitoes in the
community. Regular interventions and ed-
ucation programs need to be conducted
out at different levels to highlight the im-
portance of personal practices and behav-
iors in preventing ZIKV. Engage commu-
nities to communicate the risks associated
with ZIKV disease and promote healthy
behaviors, reduce anxiety, address stigma,
dispel rumors and cultural misperceptions.

Prevention and Travel Health: Preven-
tion of exposure through vector abatement
and personal protection are significant
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components of effective intervention strat-
egies. Additionally, integrated vector sur-
veillance of competent mosquito vectors is
imperative for effective control and pre-
vention of ZIKV. As Hajj and Umrah are
by far mass gathering, a combination of
measures is needed at personal, communi-
ty, and policy levels. Hajj authorities have
taken proactive vector control measures
against the emergence of dengue and
chikungunya.  Given that pilgrim flow to
Saudi Arabia is continuous, these efforts
will help minimize any future transmission
of ZIKV as well.30 Options for personal
mosquito bite protection may include, but
not limited to, the use of insect repellents,
insecticide-treated mosquito nets, protec-
tive clothing, including long-sleeved shirts
and trousers, and air conditioning in resi-
dences. Reinforcing advice on personal
protection at points of departure and arri-
val in home and host countries is crucial in
preventing the human-vector contacts and
bites. It is also crucial to increase the
availability and distribution points of the
methods to prevent mosquito bites.

Research and Development: To answer
many questions, further laboratory and
epidemiological investigations need to be
conducted to establish: the relationship
between neurological and auto-immune
complications and ZIKAV infection, nota-
bly with other etiologies; evidence about
transmission cycle(s), viral strain genetic
characteristics, vectors and reservoir hosts
to assess its implications for public health;
human risk factors and previous infection
with other infectious agents; cross-reacti-
vity of Zika serology with other Flavivirus
infections; possibility detection of ZIKV
genome using urine samples and other
Flavivirus infections. This information is
considered to be the key for proper pre-
paredness and response to outbreaks. As
ZIKV is an emerging pathogen, it is impe-
rative to investigate any significant out-
breaks carefully to assess better the conse-
quences for public health and the risk of

spread. Researches on vector biology, eco-
logy, behavior, and interacting between
vector-virus and -host are also needed.

Conclusion
ZIKV as a vector-borne disease would

remain a significant challenge to public
health in the Gulf States. Vigilance needs
to be enhanced to detect any imported cas-
es of ZIKV infection in the Gulf States, in
particular where potential vectors are pre-
sent, specifically Saudi Arabia and Yem-
en, where Ae. aegypti is well entrenched.

To prevent local transmission, early de-
tection of cases is essential to reduce the
risk of autochthonous transmission. Coun-
tries need to implement a quick ZIKV as-
sessment to set a baseline for future inter-
ventions. Health care Providers should be
aware of the evolution of ZIKV-affected
areas and should use their differential di-
agnosis to detect ZIKV infection in the
travelers from those areas. Fever and/or
macular or popular rash not attributable to
chikungunya or dengue infection among
travelers returning from affected areas
should have more investigations for ZIKV
infection. The laboratory capacity to con-
firm suspected ZIKV infections should be
strengthened. Blood Banks need to be vig-
ilant and might wish to consider deferral
of donors with relevant travel history. Pro-
tection against mosquito bites and vector
control are the corner's stone in prevention
of ZIKV infection in the Gulf States. A
coordinated response of all partners in the
Gulf States across sectors and services at
national, as well as, regional levels is re-
quired.

Competing interests: The authors decla-
red no competing interest.
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