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Abstract
Background: Viral hemorrhagic fevers (VHF) refers to a group of  febrile illnesses caused by different viruses that result in 
high mortality in animals and humans. Many risk factors like increased human-animal interactions, climate change, increased 
mobility of  people and limited diagnostic facility have contributed to the rapid spread of  VHF.
Materials: The history of  VHFs in the Saudi Arabian Peninsula has been documented since the 19th century, in which many 
outbreaks have been reported from the southwestern region of  Saudi Arabia. Despite presence of  regional network of  
experts and technical organizations, which expedite support and respond during outbreaks, there are some more challenges 
that need to be addressed immediately. Gaps in funding, exhaustive and inclusive response plans and improved surveillance 
systems are some areas of  concern in the region which can be dealt productively. This review primarily focusses on the hem-
orrhagic fevers that are caused by three most common viruses namely, the Alkhurma hemorrhagic fever virus,  Rift valley 
fever virus, and Dengue fever virus.
Conclusion:  In summary, effective vector control, health education, possible use of  vaccine and concerted synchronized 
efforts between different government organizations and private research institutions will help in planning effective out-
break-prevention and response strategies in future.
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Background
Viral hemorrhagic fever (VHF) refers to a complex eti-
ology of  pathological manifestations and symptoms 
characterised by hemorrhagic indications with febrile 
illness and vascular damage leading to high mortalities1,2. 
The nature of  the symptoms depends upon the caus-
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ative agent of  VHF; generally, the symptoms include 
high fever, vomiting, diarrhoea, dizziness, nausea, loss 
of  strength and muscle aches. The incubation time of  
the disease varies according to the etiology of  VHF, en-
suing in a range of  2-21 days. In severe cases, the VHF 
may also induce blood coagulation, leading to petechial 
or ecchymotic bleeding beneath the skin, conjunctivitis, 
pulmonary haemorrhage, pleural effusion, pneumonia, 
and acute respiratory distress.
 The most common VHF-viruses that have been ep-
idemic belong to four families; namely, Flaviviridae 
(Alkhurma hemorrhagic fever-AHF and Dengue fever 
and yellow fever), Bunyaviridae (Rift Valley fever-RVF, 
Crimean-Congo hemorrhagic fever-CCHF, Arenaviri-
dae (Lassa fever)  and Filoviridae (Ebola fever). It is 
interesting to note that all these diseases are caused 
by RNA viruses possessing a lipid bilayered envelope 
recovered from the cell membrane of  the host. The 
tenacity of  these viruses in the environment depends 
solely on the natural reservoir hosts (insects and ani-
mals). These viruses are transmitted from an infected 
person to a healthy individual by direct contact or via 
the infected body fluids.
The history of  the hemorrhagic fever in the region of  
Arabian Peninsula dates back to the 19th century, docu-
menting a significant outbreak of  Dengue-like disease. 
Nevertheless, the widespread frequency of  VHFs has 
been reported since the mid-1990s, witnessing a sharp 
rise in new cases during the last two decades, prompt-
ing different health agencies and organisations to im-

plement strict measures and policies ensuring effective 
management of  the VHFs.

This manuscript mainly focusses on the etiology, clini-
cal challenge, modes of  transmission, effective manage-
ment, and future considerations in control of  the three 
most common VHFs namely, Alkhurma hemorrhagic 
fever virus,  Rift valley fever virus, and Dengue fever 
virus. 

Alkhurma hemorrhagic fever (AHF):
Alkhurma hemorrhagic fever virus (AHFV) was ini-
tially isolated from a butcher in the year of  1995, who 
slaughtered a sheep in the Alkhurma region and was 
admitted at Soliman Fakeeh Hospital, with hysterical 
symptoms of  fatal hemorrhagic fever3. Accordingly, 
the name ‘Alkhurma’ was later approved by the Inter-
national Committee for Taxonomy of  Viruses, relating 
the nomenclature of  this virus to the village ‘Alkhurma’ 
in the Kingdom of  Saudi Arabia4. Subsequently, many 
new cases followed in the KSA, with similar symptoms 
and clinical manifestation5. It is worth noting that the 
national epidemiology of  the AHFV is yet to be uncov-
ered in this country4. Fig. 1 showed the areas in KSA 
that were affected by AHFV;  this Figure was construct-
ed based on the limited targeted surveillance, in which 
the confirmed cases in regions affected by AHFV are 
highlighted in red colour, while the possible diagnosis, 
based only on positive serology of  investigated cases, 
are highlighted in blue.

  
Fig. 1 Regions in the Kingdom of Saudi Arabia, where people 

were infected with Alkhurma Hemorrhagic Fever Virus (AHFV). Red circles 
designate the areas with confirmed AHFV cases, while blue circles designate the areas 

of serologically positive individuals17. 
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The diversity of  AHFV
AHFV was the first discovered tick-borne virus asso-
ciated with apparent clinical illness in the whole Ara-
bian Peninsula6. AHFV belongs to the family Flavi-
viridae, which is comprised of  more than 70 viruses 
that are transmitted by either ticks or mosquitoes. It is 
interesting to note that AHFV is a genotypic variant 
of  Kyasanur Forest Disease Virus (KFDV) that caused 
fatal hemorrhagic fever in the state of  Karnataka, In-
dia7. This relatedness was confirmed by analysing the 
data obtained from the whole genome sequencing of  
AHFV. In fact, both KFDV and AHFV showed an 
89% sequence homology8,9.

Modes of  transmission
There is a strong entomological, virological, epidemio-
logical and phylogenetic evidence that AHFV is a tick-
borne flavivirus9–11). Based on such data, the reservoirs/
vectors of  AHFV have been identified as a hard tick 
(Hyalomma dromedarii) and a soft tick (Ornithodoros 
savignyi)10,12. AHFV was isolated from these ticks, that 
also exist in the neighbouring areas.  These ectoparasite 
ticks were found on the livestock of  Makkah and Na-
jran regions, incriminating it as a responsible vector of   
AHFV. Future investigation should involve the sheep 
and camels infested by these ectoparasites to study there 
if  they have a role in amplification and transmission of  
the etiologic agent of  this disease. The available epide-
miological data in KSA suggest that the human con-
sumption of  raw milk, the tick bites, and contact with 
the blood of  slaughtered animals could be the source 
of  transmission of  these viruses7. It is documented that 
42% of  the 233 confirmed human cases with AHFV 
infection were either butchers, abattoir workers, shep-
herds or just involved in livestock business, while only 
33% of  these patients had no contact with the livestock, 
suggesting an alternative route of  transmission, other 
than those listed above4. It is worth noting that there 
is no data confirming a person-to-person transmission 
of  AHFV13. Besides, there is limited data pointing at 
the role of  mosquitoes in this transmission, that lead 
to an absence of  its implication14. However, this virus 
had an ability to propagate in mosquitoes, leading to a 

hypothesis that it could be  involved as a vector in this 
viral transmission14.

Clinical Challenges
All the initial incidents reported showed symptoms of  
hemorrhagic fevers, ranging from severe to fatal, in-
creasing the liver enzymes, causing thrombocytopenia, 
leucopenia, headaches, generalised body aches, elevated 
blood urea and creatinine phosphokinase, manifested 
in an apparent challenge to the public health in Sau-
di Arabia2. Some presentations also included skin rash 
and encephalitis. A descriptive cohort study reported 
148 suspected cases in the region of  Najran province 
from first of  August 2003 through 31st of  December 
2009. Seventy-eight cases were confirmed by laboratory 
tests, in which 50% of  these occurred during summer15. 
The clinical symptoms included fever (100%), arthral-
gia (83.3%), anorexia (82.1%), nausea and vomiting 
(71.8%), chills (60.3%), retro-orbital pain (55.1%) and 
diarrhoea (51.3%), beside an increase in liver enzymes15. 
In a different study, twenty confirmed cases were re-
ported in Makkah with febrile flu-like symptoms and 
hepatitis (100%), hemorrhagic manifestations (55%) 
and encephalitis (20%)16. Moreover, the cases reported 
earlier showed a range of   25-30% fatalities16,17;  Sub-
sequently, the casualty was reduced to as low as 1.3% 
in another investigation of  281 cases that occurred be-
tween the years 2011 to 201417. Nonetheless, the prima-
ry data could be biased, due to the fact that it included 
the most severe cases, while possibly excluding the mild 
and asymptomatic AHF. In the year 2010, only 81 cases 
were documented in the KSA, with only two fatalities6. 
The existence of  such a  low index of  AHF incrimina-
tion, in some parts of  the country, is most likely due 
to the inadequately implemented diagnostic procedures, 
resulting in unreliable differential diagnosis among the 
cross-reactive flaviviruses; for example, there is a diffi-
culty to differentiate between the co-endemic AHFV 
and Dengue, in the absence of  the technology needed 
in such a differential diagnosis6. The details of  suspect-
ed and confirmed cases of  AHFV that occurred in Sau-
di Arabia during the last two decades are presented in 
Table 1.
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Effective management and future considerations
The AHF seems geographically confined. There should 
be a priority in the future perspective to develop an au-
togenous vaccine to protect against local AHFV strains. 
Educational public awareness, especially among the 
workers of  livestock industry, could reduce significant-
ly the incidence of  AHF. Avoiding the consumption 
of  AHFV-contaminated raw and unpasteurised milk 
will prevent the human consumer from contracting 
these viruses through this liquid food6. Obligatory use 
of  coveralls and tick repellant by abattoir workers is a 
must to reduce their infection rate. The use of  perme-
thrin-impregnated clothing was found highly useful in 
preventing tick bites,  thus intercepting against the tick-
mode of  transmission18.

The future consideration by the KSA to adopt the  One 
health strategy advocated by the World Animal Health 
Organisation and the World Health Organisation aimed 
at protecting the three arms of  the triangle namely,  
humans, animals, and environment, which is expected 
to pave the way for better effective management of  
AHFV19. Adopting this strategy will require an urgent 
collaborative effort among researchers, clinicians, veter-
inarians and specialists to approve a plan of  action to 
control these zoonotic diseases. It is worth noting that 

three stages were suggested for development of  vac-
cines to protect against AHFV namely, first, vaccines 
for humans and economically valuable animals, second, 
vaccines for domestic animals to reduce the animal to 
human transmission,  and third, vaccines for wild ani-
mals19.

Rift Valley fever (RVF)
The data obtained from phylogenetic studies suggest 
that the RVF was introduced into Saudi Arabia from 
Kenya20. In a separate study, Miller and colleagues com-
pared the genomic sequence of  Rift Valley Fever Virus 
(RVFV), isolated from the mosquitoes in Asir region, 
to different geographical isolates, concluding a high 
relatedness between the Saudi Arabian isolate and that 
of  Madagascar and Kenyan strains20. This explains the 
hypothesis that the RVFV originated from the livestock 
imported from East Africa, and transmitted by mosqui-
toes drifted by strong wind gust over the Red Sea and 
the Gulf  of  Aden. The first outbreak of  RVF was re-
ported in southwestern Saudi Arabia, at Al-Humayrah 
village of  Al-Ridah district near to lake Al-sad; this out-
break occurred in September 2000, involving around 
883 confirmed cases and 123 deaths21. Strict measures 
were taken by Saudi Ministry of  Health (MOH), which 
included mass immunisation of  ruminant animals, 

Table 1: Number of suspected and confirmed cases of Alkhurma hemorrhagic fever virus in 
the Kingdom of Saudi Arabia in the last two decades. 
 

  
No of 

suspected 

cases 

No of 

confirmed 

cases 

No of 

fatalities 
Year City Reference 

  11 11 4 1994-99 Makkah or Jeddah 7 

  10 8 2 1997 South Jeddah 41 

  37 20 NA1 2001-03 Mecca 42 

  148 78 NA 2003-09 Najran 15 

  197 13 NA 2009 Jizan 43 

  59 59 NA 2009 Jeddah and Najran 4 

  81 81 2 2010 
Jeddah, Najran, Jizan 

and Mecca 
4 

  93 93 NA 2011 
Jeddah, Najran Jizan, 

Makkah and Taif 
4 

1NA = Not Applicable 
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eradication of  infected animals, vector control, ban on 
importing livestock from East Africa, awareness cam-
paign, and targeted surveillance. These efforts resulted 
in absence of  animal clinical cases and mortalities by 
May 2001 and until the present time21. 

The diversity of  the RVF Virus
RVF is an acute infectious disease which is caused by 
an arbovirus, belonging to the family Bunyaviridae21. It 
is one of  the significant zoonotic diseases which was 
initially confined to Africa, with later pieces of  evidence 
of  an expanded epizootiology to other geographical 
regions. The frequency of  RVF affected animals were 
65.6% in Jazan region, 27% in Tihamat Asir, and 7.5% 
in Tihamah Makkah. A high seropositive prevalence 
was found in sheep (10%), followed by 8% in goats, 
1.2% in cattle and 1.3% in camels21.

Modes of  transmission
A broad range of  blood-sucking arthropods has been 
reported in Saudi Arabia, including many species of  
mosquitoes, classified under the genera Culex, Anophe-
les, Aedes, Culista, and Uranotaenia22. Numerous species 
of  these are the vectors of  RVFV. In a study performed 
by Jupp et al., female mosquitoes were collected in large 
numbers from the affected areas and examined for the 
presence of  RVFV22. The RVFV was present in two 
species of  mosquito, namely Aedes vexans arabiensis and 
Culex (culex) triteniorynchus, both of  these were found in 
abundance in the epizootic region.
Moreover, both mosquito species were proven to feed 
on the blood of  the sheep and humans in the epizootic 
area. Figure 2 shows the life cycle of  RVFV. It is worth 
noting that the emergence and dissemination of  vec-
tor-borne diseases depend considerably on the climate 
that is appropriate for vector survival in the area where 
the animals are reared21.             

 

Fig. 2: Ecology of Rift Valley Fever (RVF).  Courtesy of the   
Center for Disease Control, Atlanta, Georgia. 

Clinical challenges
The data obtained from Jazan General Hospital showed 
the occurrence of  severe and acute cases of  RVF. The 
bracketed frequency of  patients,  manifesting different 
conditions,  were: Liver failure (75%), acute renal failure 
(41%), hemorrhagic fever (20%) and late manifestations 
of  macular and paramacular retinitis (10%) accompa-
nied by meningoencephalitis (4%)23. The primary caus-
es of  mortalities were severe anaemia, hepato-renal fail-
ure, shock due to lack of  blood flow, and disseminated 
intravascular clotting. Another study reported the pres-

ence of  hemorrhagic fever, nausea, diarrhoea, vomiting 
and abdominal pain as primary manifestations in RVF 
affected patients of  Saudi Arabia24. RVF also caused a 
high prevalence of  ocular implications in affected pa-
tients, including retinal bleeding (40%), alterations in 
vitreous viscosity (26%), oedema in optic disc (15%), 
and retinal vasculitis (7%)25. Subsequently, these lesions 
affected the vision and occlusion of  retinal blood ves-
sel, accompanied by optic atrophy in some patients. It 
was interesting to note that both mild and severe cases 
showed ocular manifestations. Severe cases were docu-
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mented in the accession files of  the hospitals, rendering 
around 40,000 mildly affected people with no record21.  

Details of  suspected and confirmed cases of  RVFV in 
Saudi Arabia in the last two decades are presented in 
Table 2.

Effective management and future considerations
Aggressive, active management is required to control 
the outbreak of  the RVF. Detection and diagnosis in 
the early stage of  an outbreak can minimise the detri-
mental effects of  the virus and prevent its progression 
to the advanced stage. The initial serological confirma-
tion of   RVFV in a cluster of  patients will pave the 
way in targeted surveillance to uncover more cases in 
the area of  investigation. The serological facilities in the 
laboratories of  Saudi Arabia are equipped to detect in-
creased titer levels of  IgG and IgM in the sera of  the 
infected patients26.
Furthermore, the nucleic acid sequence of  the RVFV 
can be determined following the amplification by the 
Polymerase Chain Reaction (PCR)  technique27. Patients 
with advanced symptoms, such as encephalitis, must be 
subjected to examining the dynamics of  RVFV specif-
ic-IgM levels in their cerebrospinal fluid. A recent se-

roepidemiological study was performed on 389 children 
and adolescents from the regions of  Jazan, Aseer and 
Al-Qunfuda, aiming at detection the RVFV-specific IgG 
and IgM. The study concluded the absence of  RVFV 
infections, an indication of  the success of  the effective 
management of  this disease by the dual efforts of  the 
Saudi Ministry of  Agriculture and Ministry of  Health.

Awareness campaigns related to the modes of  trans-
mission and how to intercept against it have to be im-
plemented in Saudi Arabia, targeting the sustainability 
of  successful control. Simple measures could help in 
this control including, the use of  insecticide-impreg-
nated clothing,  mosquito nets, avoiding the outdoor 
sleep, elimination of  the breeding habitats of  mosqui-
toes, effective disinfection,  and routine surveillance. 
The resources must be available to execute strategies 
for development of  a vaccine to immunise humans that 

Table 2: Outbreak of Rift Valley Fever Virus (RVFV) in the Kingdom of Saudi Arabia in the 

last two decades. 

 

  
No of 

suspected 

cases 

No 

of confirmed 

cases 

No of 

fatalities 
Year City Reference 

  294 50 NA1 1999 Makkah 44 

  516 206 87 2000 Jizan, Asir region 45 

  884 NA 124 
2000-

01 
Jizan & Asir 46 

  165 99 56 2000 Jizan 23 

  886 834 190 
2000-

01 

Jizan, Asir & Qun

fuda 
24 

1NA = Not Applicable 
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live in endemic areas,  and travelers visiting such areas. 
In an interesting study, Pittman et al., have evaluated 
the long-term immunogenicity induced by an inactivat-
ed RVF vaccine, concluding its safety and efficacy in 
preventing the symptoms of  RVF28. Furthermore, the 
health of  humans and animals are related to each other 
in the form of  a sustainable relationship. Accordingly, 
the animals should be included in the vaccination cam-
paign, an approach that is within the strategy of  the 
‘One Health’, approved by the World Animal Health 
Organization (Paris, France) and the World Health     
Organization (Geneva, Switzerland).

Dengue Hemorrhagic Fever (DHF)
Dengue is the most common and mosquito-borne 
viral disease, with potential transmission to nearly 
50% of  the population around the globe, especially 
in tropical and sub-tropical areas where it is entirely                                
endemic29. Consequently, this has led to a further sig-
nificant rise in the healthcare economic burden, affect-
ing the socioeconomic status of  many countries. The 
history of  the dengue-like symptoms dates back to the 
Wu dynasty (222 – 280 AD) and Dong dynasty (317 – 
420 AD)30. The vectors and the virus have expanded 
its distribution to different geographical areas, with a 
present hyper-endemicity in many parts of  the world. 
It is reported that nearly 125 countries are endemic for 
dengue34,35. The global incidence rate of  dengue ranges 
from 50-200 millions new cases31. National surveillance 
in affected countries of  the World is prerequisite to 
strategies targeting the dengue prevention and control 
programs established by the World Health Organization 
(WHO) (2012-2020). The first isolation of  the Dengue 
virus in Saudi Arabia was performed in 1994 during a 
DHF outbreak in Jeddah, wherein 289 cases were con-
firmed32. The first outbreak was caused by DENV-2; 
later investigations revealed high number of   DENV-1 
& DENV-2 recovery that peaked in summer and late 
rainy seasons. More cases of  DHF reemerged in Jed-
dah during year 1997 caused by DENV-3, while the 
years 2004-2006 had infections by DENV-1, DENV-2 
& DENV-336,38,39.  The most recent episode of  2009 
was reported by the MOH, confirming the infection of  
3350 cases by DHFV, associated with a fatality rate of  
4.6 per thousand33.

The diversity of  Virus
DHF is a vector-borne disease caused by a single posi-
tive-stranded RNA virus, referred to in the literature as 
DENV. DENV belongs to the genus, flavivirus of  the 

family Flaviviridae which comprises nearly 70 viruses34. 
The Flaviviruses are spherical with a lipid envelope and 
size range of  40 ± 50 nm. Interestingly, all the flavivi-
ruses have a common group epitope on the protein of  
the envelope which leads to cross-reactions in serologi-
cal tests, creating a hindrance in the serological differen-
tial diagnosis among the viruses of  DHF. Four different 
serotypes have been reported which are antigenically 
and phylogenetically distinct from each other34. In the 
Middle East countries, including Saudi Arabia and Yem-
en, three serotypes have been isolated until now, namely 
the DENV 1, DENV-2, and DENV-3. The DENV 1 
isolated from Saudi Arabia has a high degree of  genetic 
similarity to the DENV 1 isolated from Asian countries, 
suggesting an Asian genotype transmission through the 
pilgrims of  Asia during their visit to Saudi Arabia42, 43. 
It is worth noting that acquiring immunity to a sero-
type doesn’t protect against the other serotypes. This 
requires development of  vaccines specific to prevalent 
DHF serotypes of  each country.

Modes of  transmission
DHF is a vector-borne disease, transmitted by mos-
quito bites primarily those of   Aedes aegypti and Aedes 
albopictus. The virus is transmitted from an infected pa-
tient to the healthy ones through the mosquitoes. Ini-
tially, the virus replicates in the epithelium of  mid-gut 
of  the mosquitoes, and after an incubation of  10-14 
days, it spreads to different organs such as its salivary 
glands, allowing its transmission to blood of  humans 
through the saliva of  the mosquito bite.  Many stud-
ies have reported the vertical transmission of  the virus 
from infected mosquito to its larvae, and consequently 
to hatched mosquito offspring37. In a study performed 
in India, it was reported that the virus was infecting 
the larva, collected from different parts of  rural and 
urban settings, using the indirect fluorescence antibody 
technique38. However, in humans the vertical transmis-
sion through blood or placenta from a DHFV-infected 
mother to its embryo is still controversial.

Clinical challenge
The infection with dengue virus elicits a spectrum of  
illnesses ranging from mild febrile illness to severe 
hemorrhagic manifestations. The incubation period of  
the virus varies from 3 to 14 days, depending on many 
factors. Moreover, the clinical symptoms in people in-
habiting the endemic areas depend upon diverse factors 
including, the previous record of  infection, immunity, 
age, serotype of  the infecting virus, and the genetic 
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background of  the human and the vector. DHF occurs 
most commonly in children below the age of  15, with 
reported occurrence in adults too. The incubation pe-
riod is followed by sudden onset of  fever that lasts for 
2 to 7 days34. Based on the data obtained from several 
recent studies, WHO has classified dengue into two cat-

egories: A) Dengue with/without symptoms B) severe 
cases. Figure 3 describes the classification with its clin-
ical implications. The most common manifestations in 
acute phase of  patients include increased vascular fra-
gility, petechiae, purpuric lesions, and observation of  
coldness and blotchy skin before or after cessation of  
fever and blotchy before or after fall of  temperature.

 

Figure 3: Presumptive diagnosis of different Dengue stages based 
on specific symptoms. Adopted from ‘Dengue Guidelines for diagnosis, 

treatment, prevention and control, New edn.,WHO/span>,  Geneva, Switzerland, 2009’. 

Additionally, patients showed decreased fibrinogen 
levels, thrombocytopenia, and a weak pulse. However, 
the patients with mild symptoms experienced profuse 
sweating, the coolness of  the extremities and changes 
in blood pressure, which can be easily controlled by 
maintaining electrolyte balance. In a published study, 

the clinical profile of   160 suspected dengue patients, 
during an outbreak that occurred in Makkah between 
April to July of  2004, indicated that 75 patients had 
dengue fever, while only six patients suffered from 
DHF31. The details of  suspected and confirmed cases 
of  DHF in Saudi Arabia for the last two decades are 
presented in Table 3.

Table 3: Outbreak of Dengue fever virus in the Kingdom of Saudi Arabia in the last two 
decades. 

  
No of suspected 

cases 

No of confirmed 

cases 

No of 

fatalities 
Year City Reference 

  985 207 2 1994-99 Jeddah 47 

  197 1 NA 2000 Jizan 43 

  80 39 NA 2004-05 Jeddah 48 

  160 91 NA 2004 Makkah 31 

  690 151 NA 2010-15 Jeddah 49 
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Effective management and future considerations
Awareness campaign plays an essential role in a com-
bined effort by all concerned organisations to reach to 
the effective management of  the DHF contagious dis-
ease. A study published in 2008, assesed the knowledge 
related to dengue among teachers of  high school and 
their students,  concluding that nearly two-thirds of  the 
surveyed were unaware that dengue is an infectious dis-
ease. Spraying of  insecticides around the house, elim-
ination of  stagnant water, wearing clothing with long 
sleeves and using insecticide-impregnated bedding are 
some of  the measures. Saudi Arabia took the appro-
priate steps, in collaboration with disease control cen-
tres and Ministry of  health,  imposing the guidelines 
of  WHO concerning the One Health approach; how-
ever, these measures could fail due to the introduction 
of  the Dengue virus by infected pilgrims that dwell in 
different Dengue-endemic countries39. Early detection 
and routine surveillances are needed to identify the rate 
of  infectivity in populations of  the various cities in the 
KSA and to help in evaluation of  the effective manage-
ment and control of  this disease. A recent seropreva-
lence study, performed in Jeddah, indicated a presence 
of  high exposure of  the residents to dengue viruses40. 
Most of  the infection were either mild or asymptomat-
ic, requiring no treatment to these individuals;  however, 
continued alertness and awareness are essential in re-
ducing the progression to severe stages of  the Dengue.

Conclusion
The infectious viral diseases should be given a priority 
in the healthcare sector, due to their impact on produc-
tivity and economy of  the KSA, and the potential of  
their spread to other countries of  the world. Moreover, 
the One Health approach, which aims at the improve-
ment of  the livelihood of  humans and animals, and sus-
tainability of  the environment must be adopted in the 
strategy of  control of  these contagious viral diseases 
in the KSA. The regular immunisation of  animals and 
humans is one component of  the future strategy while 
maintaining strict quarantine on the imported livestock 
from endemic countries is another paramount compo-
nent. Since mosquitoes are the vectors of  many viruses; 
accordingly, the Saudi Ministry of  Health and Ministry 
of  Municipal Affairs have a responsibility to initiate an 
intensive insecticide control program, after concluding 
a thorough cleanliness procedure in the housing vicinity 
of  the endemic areas. Finally, the regular interactions 
and exchange of  knowledge, followed by preparation 
of  new strategies in cooperation among health care 
workers, clinicians, virologists, epidemiologists, veter-

inarians, WHO, and World Organisation For Animal 
Health will play an essential role in achieving the vision 
of  creating a healthy nation which will also foster the 
economic growth of  the country.
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