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Abstract:

This comprehensive review examines the epidemiology of infectious outbreaks in Saudi Arabia, a nation
characterized by its unique geographical, demographic, and socioeconomic landscape. The Kingdom's
diverse climate, rapid urbanization, and significant international travel, particularly during religious
pilgrimages such as Hajj and Umrah, create an environment conducive to the emergence and spread of
infectious diseases. This study highlights key factors influencing the epidemiological patterns of
infectious outbreaks, including climate variability, population density, healthcare infrastructure disparities,
and the impact of international travel.

The review details significant infectious outbreaks, including Middle East Respiratory Syndrome (MERS-
CoV), meningococcal meningitis, seasonal influenza, dengue fever, and cholera, analyzing their
epidemiological characteristics and public health responses. It emphasizes the importance of effective
surveillance systems for early detection and rapid response, as well as the need for robust public health
interventions, such as vaccination programs, vector control measures, and health education campaigns.
Additionally, the review addresses the growing challenge of antimicrobial resistance (AMR) in Saudi
Arabia, underscoring the need for judicious antibiotic use and enhanced surveillance of resistant strains.
The study concludes by identifying ongoing challenges in managing infectious outbreaks and proposing
future directions for public health strategies, including improved healthcare access, climate change
adaptation, and international collaboration. By fostering a culture of cooperation among healthcare
providers, researchers, and policymakers, Saudi Arabia can enhance its capacity to respond to infectious
disease threats, ultimately safeguarding public health and improving the well-being of its population. This
review serves as a critical resource for understanding the complexities of infectious disease epidemiology
in Saudi Arabia and informing future public health initiatives.
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antimicrobial resistance, Hajj, Umrah.

1. Introduction:

Saudi Arabia, situated at the crossroads of three continents, experiences a complex interplay of
environmental, social, and economic factors influencing the epidemiology of infectious diseases. Its vast
territory encompasses diverse climates, from arid deserts to coastal regions, presenting varying ecological
niches for pathogens [1]. The rapid urbanization and population growth, coupled with significant
international travel associated with religious pilgrimages (Hajj and Umrah), create a dynamic environment
prone to the emergence and spread of infectious agents. This review provides a comprehensive overview
of the epidemiology of infectious outbreaks in Saudi Arabia, focusing on significant pathogens and
highlighting critical public health considerations [2].

The Kingdom's unique demographic profile, characterized by a large expatriate population and a high
influx of international visitors, further complicates the infectious disease landscape. Understanding the
epidemiological trends and patterns is essential for developing effective public health strategies and
interventions. This review aims to synthesize existing research and data to inform future public health
policies and practices in Saudi Arabia [3].

2. Influencing Factors:

Several interconnected factors contribute significantly to the epidemiological patterns of infectious
outbreaks in Saudi Arabia:

2.1. Climate and Environment:

The diverse climate zones influence the prevalence of vector-borne diseases. Mosquito-borne illnesses
like dengue fever, chikungunya, and malaria are more prevalent in the warmer, humid coastal regions.
Sandfly-borne diseases like leishmaniasis are common in arid and semi-arid areas. Seasonal variations
significantly impact the incidence of respiratory infections, with colder months often seeing spikes in cases.
Climate change may further exacerbate these patterns, altering the distribution and seasonality of vector-
borne diseases. The increasing frequency of extreme weather events, such as floods and heatwaves, can
also create conditions conducive to the spread of infectious diseases [4,5].

2.2. Population Density and Urbanization:

Rapid urbanization and population growth, particularly in major cities like Riyadh, Jeddah, and Mecca,
contribute to overcrowding and inadequate sanitation. These conditions create ideal breeding grounds for
disease vectors and facilitate the transmission of infectious agents through close contact. Densely
populated areas also pose challenges for rapid disease containment and response. The urban-rural divide
in healthcare access further complicates the situation, as urban centers may experience higher rates of
certain infections due to population density, while rural areas may lack the resources to manage outbreaks
effectively [6].

2.3. Healthcare Infrastructure:

While Saudi Arabia has made substantial investments in its healthcare infrastructure, disparities exist
between urban and rural areas. Access to quality healthcare services, including diagnostic capabilities and
treatment facilities, is often limited in remote regions [7]. This disparity can delay diagnosis and treatment,
potentially worsening outbreak outcomes. The capacity of the healthcare system to manage large-scale
outbreaks, particularly during peak pilgrimage seasons, is a critical consideration. The integration of
advanced technologies, such as telemedicine and mobile health applications, could enhance healthcare
delivery in underserved areas [8].

2.4. Religious Pilgrimages (Hajj and Umrah):

The annual Hajj pilgrimage and the year-round Umrah attract millions of pilgrims from across the globe,
creating a high-risk environment for the rapid spread of infectious diseases. Close proximity, shared
facilities, and international travel create opportunities for pathogen transmission. Effective public health
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measures during these events are crucial for preventing and controlling outbreaks. The Saudi government
has implemented various health regulations, including vaccination requirements and health screenings, to
mitigate risks during these mass gatherings.

However, the sheer volume of attendees presents ongoing challenges for public health officials [9].

2.5. International Travel and Trade:

Saudi Arabia's strategic geographical location and increasing global connectivity contribute to the
introduction of novel pathogens and the spread of existing infections. International travel and trade facilitate
the rapid movement of people and goods, potentially introducing diseases from other parts of the world
[4]. Effective border health surveillance and quarantine measures are essential in mitigating this risk. The
Kingdom's participation in international health regulations and collaborations with global health
organizations plays a vital role in enhancing its capacity to respond to emerging infectious threats [10,11].

Significant Infectious Outbreaks in Saudi Arabia

Several infectious disease outbreaks have significantly impacted Saudi Arabia, each presenting unique
challenges and requiring tailored public health responses. Understanding these outbreaks is crucial for
developing effective strategies to mitigate their effects and prevent future occurrences. Below, we delve
into the details of notable infectious outbreaks in the Kingdom, examining their epidemiology, public
health responses, and the lessons learned from each situation.

3.1. Middle East Respiratory Syndrome (MERS-CoV)

Middle East Respiratory Syndrome Coronavirus (MERS-CoV) is a zoonotic virus primarily transmitted
from camels to humans [12]. Since its discovery in 2012, MERS-CoV has caused several outbreaks in
Saudi Arabia, leading to significant morbidity and mortality. The epidemiology of MERS-CoV is
complex, influenced by various factors, including close contact with camels, healthcare-associated
transmission, and underlying comorbidities such as diabetes and respiratory diseases [13].

The Saudi government has implemented a multifaceted approach to control MERS-CoV outbreaks. Public
awareness campaigns have been crucial in educating the population about the risks associated with camel
contact and the importance of hygiene practices. Additionally, improving infection control practices in
healthcare settings has been a priority, as many cases have been linked to healthcare-associated
transmission [14].

Surveillance systems have been established for early detection of MERS-CoV cases, allowing for rapid
response and containment measures. The response to MERS-CoV has also included research into vaccine
development and therapeutic options, highlighting the need for a comprehensive strategy to manage
zoonotic diseases. Collaborative efforts with international health organizations have facilitated knowledge
sharing and research, contributing to a better understanding of the virus and its transmission dynamics
[15,16].

3.2. Meningococcal Meningitis

Meningococcal meningitis is endemic in several regions of Saudi Arabia, with outbreaks occurring
sporadically, particularly during the Hajj pilgrimage, which attracts millions of pilgrims from around the
world. The close quarters and shared facilities during this mass gathering create an environment
conducive to the spread of meningococcal disease [17].

To mitigate the risk of large-scale outbreaks, the Saudi Ministry of Health has implemented mass
vaccination campaigns targeting pilgrims. These campaigns are complemented by health education
initiatives to ensure that pilgrims are aware of the risks associated with meningococcal disease and the
importance of vaccination. The Ministry has established protocols for vaccination, including requirements
for pilgrims to receive the meningococcal vaccine before attending the Hajj [18,19]. In addition to
vaccination efforts, surveillance systems have been put in place to monitor the incidence of
meningococcal disease, allowing for timely interventions when outbreaks are detected. The collaboration
between public health authorities and healthcare providers is essential in ensuring that vaccination and
health education efforts reach all pilgrims, particularly those from countries with lower vaccination
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coverage [20,21].

3.3. Influenza

Seasonal influenza outbreaks occur annually in Saudi Arabia, impacting a significant portion of the
population. The Kingdom has established vaccination campaigns to protect vulnerable groups, including
the elderly, children, and individuals with underlying health conditions. These campaigns are conducted
annually, with a focus on increasing vaccination coverage to reduce the burden of influenza-related
morbidity and mortality [22].

The emergence of novel influenza strains poses an ongoing challenge for public health authorities.
Continuous monitoring of influenza activity and strain circulation is essential for adapting vaccination
strategies to ensure effective protection for the population. The Saudi Ministry of Health collaborates
with international health organizations to track influenza trends and respond to potential outbreaks
[23,24].

Public health education campaigns play a vital role in promoting vaccination and encouraging individuals
to adopt preventive measures, such as practicing good respiratory hygiene and staying home when ill [25].
The integration of technology, such as mobile health applications, can enhance the reach of these
campaigns and facilitate real-time communication with the public regarding influenza activity and
vaccination opportunities [26].

3.4. Dengue Fever
Dengue fever outbreaks have been reported in several regions of Saudi Arabia, particularly in coastal
areas where the climate is conducive to mosquito breeding. The spread of dengue fever is primarily driven
by the Aedes aegypti mosquito, which thrives in urban environments with standing water [27-29].

To control the spread of dengue fever, the Saudi government has implemented vector control measures,
including mosquito eradication programs and public awareness campaigns. These initiatives aim to
educate communities about preventive measures, such as eliminating standing water, using insect
repellent, and installing window screens to reduce mosquito exposure [30]. Community engagement is
essential for the success of vector control efforts. Local participation in mosquito control initiatives can
significantly enhance the effectiveness of these programs. The government has also invested in research to
better understand the epidemiology of dengue fever in the Kingdom, allowing for targeted interventions
based on local transmission patterns [31].

3.5. Cholera

Sporadic outbreaks of cholera have been reported in Saudi Arabia, often linked to contaminated water
sources. Cholera is a waterborne disease caused by the bacterium Vibrio cholerae, and its transmission is
closely associated with poor sanitation and inadequate access to clean water [32]. To prevent cholera
outbreaks, the Saudi government has prioritized improvements in sanitation and water treatment facilities.
Investments in infrastructure have been made to ensure access to clean drinking water and adequate
sanitation facilities, particularly in vulnerable communities. Public health initiatives focus on educating
the population about the importance of hygiene practices, such as handwashing and safe food preparation,
to reduce the risk of cholera transmission [33].

Surveillance systems are also in place to monitor water quality and detect potential outbreaks early. Rapid
response teams are deployed to investigate suspected cases and implement control measures, including the
provision of oral rehydration solutions and antibiotics when necessary. The collaboration between public
health authorities and local communities is vital in ensuring that preventive measures are effectively
communicated and adopted [34].

3.6. Other Emerging Infections

Saudi Arabia, like many other countries, faces the challenge of emerging and re-emerging infectious
diseases. This includes zoonotic infections, antibiotic-resistant bacteria, and potential pandemic threats.
The Kingdom's unique geographical location and high levels of international travel contribute to the risk
of introducing novel pathogens.

Effective surveillance and rapid response mechanisms are essential in detecting and controlling such
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outbreaks. The Saudi government has committed to strengthening its public health infrastructure to
address these challenges. This includes investing in research and collaboration with international health
organizations to enhance the Kingdom's capacity to respond to emerging infectious threats [35].

Public health campaigns aimed at raising awareness about the risks associated with emerging infections
are crucial. Educating healthcare providers and the public about preventive measures, such as vaccination
and hygiene practices, can significantly reduce the impact of these diseases. The establishment of research
networks and partnerships with global health organizations facilitates knowledge sharing and resource
allocation, enhancing the overall response to infectious disease threats [36].

4. Surveillance and Public Health Interventions

Effective surveillance systems are crucial for early detection, rapid response, and containment of
infectious outbreaks. Saudi Arabia has established a national surveillance system for communicable
diseases, involving various healthcare facilities and public health agencies. This system plays a vital role
in monitoring disease trends, identifying outbreaks, and implementing control measures.

Public health interventions include:

* Vaccination programs: Routine childhood immunizations and seasonal influenza vaccination
campaigns are implemented to protect the population. Mass vaccination campaigns targeting
pilgrims are conducted to prevent outbreaks of meningococcal meningitis. The government
continuously evaluates the effectiveness of these programs and adjusts strategies to improve
coverage and impact [9].

*  Vector control: Measures such as mosquito eradication programs and public awareness
campaigns are used to control vector-borne diseases. Community engagement is essential for the
success of these initiatives, as local participation can significantly enhance vector control efforts.
The government collaborates with local communities to implement sustainable practices that
reduce mosquito breeding sites [37].

« Infection control: Strict infection control protocols are implemented in healthcare facilities to
prevent healthcare-associated infections. Training healthcare workers in best practices for
infection prevention is critical to reducing transmission within healthcare settings. Regular audits
and assessments of infection control practices help identify areas for improvement [22].

«  Water and sanitation: Improved sanitation and water treatment facilities are crucial in
preventing waterborne diseases. The government has prioritized investments in infrastructure to
ensure safe drinking water and adequate sanitation facilities across the Kingdom. Public health
campaigns promote the importance of clean water and sanitation in preventing disease outbreaks
[38].

+ Health education: Public health campaigns educate the population on preventing infectious
diseases through hygiene practices and other preventive measures. Engaging community leaders
and utilizing social media platforms can enhance the reach and effectiveness of these campaigns.
Tailored educational materials are developed to address the specific needs and concerns of
different communities [39].

« International collaboration: Collaboration with international organizations and neighboring
countries is important for sharing information, coordinating responses, and addressing cross-
border health challenges. Participation in global health initiatives strengthens the Kingdom's
capacity to respond to infectious disease threats. Joint training exercises and workshops with
international partners enhance the skills and preparedness of local health officials [40].

In conclusion, the significant infectious outbreaks in Saudi Arabia highlight the importance of a
comprehensive and coordinated public health response. By understanding the epidemiology of these
diseases and implementing effective surveillance and intervention strategies, the Kingdom can enhance its
capacity to manage current and future infectious disease threats. Continuous investment in public health
infrastructure, community engagement, and international collaboration will be essential in safeguarding the
health of the population and preventing the spread of infectious diseases.
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5. Antimicrobial Resistance (AMR):

Antimicrobial resistance poses a growing threat to global health, and Saudi Arabia is not immune to this
challenge. The overuse and misuse of antibiotics contribute significantly to the development and spread of
AMR. Efforts to combat AMR include promoting the judicious use of antibiotics, strengthening
surveillance systems for AMR, and investing in research and development of new antimicrobials. Public
awareness campaigns aimed at educating healthcare providers and the public about the risks associated
with antibiotic misuse are essential components of the response to AMR [43].

6. Challenges and Future Directions:
Despite significant progress in strengthening its public health infrastructure, Saudi Arabia faces several
challenges in managing infectious outbreaks:

+  Maintaining effective surveillance: Continuous monitoring and analysis of epidemiological data
are critical for early detection of outbreaks and rapid responses. Enhancing data collection
methods and integrating advanced technologies can improve the efficiency of surveillance
systems.

+ Strengthening healthcare infrastructure: Improving access to quality healthcare services,
particularly in rural areas, is crucial. Investments in telehealth and mobile clinics can help bridge
the gap in healthcare access for underserved populations.

+ Enhancing capacity for large-scale outbreaks: The healthcare system needs to be prepared to
manage mass casualty incidents associated with large outbreaks. Developing comprehensive
emergency response plans and conducting regular drills can enhance preparedness.

+ Addressing antimicrobial resistance: Strategies to reduce antibiotic use and promote
responsible antibiotic stewardship are essential. Establishing guidelines for antibiotic
prescribing and increasing public awareness about AMR can contribute to mitigating this issue.

+ Climate change adaptation: Public health measures need to adapt to the potential impact of
climate change on the epidemiology of infectious diseases. Research into the effects of climate
change on disease patterns can inform future public health strategies.

« Improved data sharing and collaboration: Strengthening data sharing mechanisms both
nationally and internationally is crucial for effective public health interventions. Establishing
partnerships with global health organizations can facilitate knowledge exchange and resource
sharing.

« Strengthening border health surveillance: Rigorous screening and quarantine procedures are
necessary to prevent the introduction of novel pathogens via international travel and trade.
Implementing advanced technologies for border health surveillance can enhance the detection of
potential threats.

7. Conclusion:

The epidemiology of infectious outbreaks in Saudi Arabia is influenced by a complex interplay of
environmental, demographic, and socioeconomic factors. While significant progress has been made in
strengthening public health infrastructure and implementing control measures, ongoing challenges remain.
A multi-pronged approach, involving strengthened surveillance systems, improved healthcare access,
targeted interventions, and international collaboration, is essential to enhance preparedness and response
capabilities for future infectious disease outbreaks in the Kingdom. Continuous monitoring of emerging
and re-emerging infectious diseases, along with research focusing on novel interventions, is critical to
safeguarding public health in Saudi Arabia. Further research focusing on the specific risk factors
associated with various infections in diverse regions of the country is needed for targeted public health
interventions. The successful implementation of these strategies will contribute significantly to improving
the health and wellbeing of the Saudi Arabian population. By fostering a culture of collaboration among
healthcare providers, researchers, and policymakers, Saudi Arabia can build a resilient public health
system capable of effectively addressing the challenges posed by infectious diseases in the future.

WWW.DIABETICSTUDIES.ORG 323



http://www.diabeticstudies.org/

The Review of DIABETIC STUDIES
Vol. 21 No. S3 2025

References:

1. Almohideb "Epidemiological Patterns of Skin Disease in Saudi Arabia: A Systematic Review and Meta-
Analysis" Dermatology research and practice (2020)
doi:10.1155/2020/5281957

2. Almutairi et al. "The Influence of Eating Habits on Type 2 Diabetes in Saudi Arabia: A Systematic
Review" Cureus (2023) doi:10.7759/cureus.42638

3. Fang et al. "Molecular analysis of targeted insecticide resistance gene mutations in field Aedes aegypti and
Culex quinquefasciatus mosquito vectors of arboviruses from Saudi Arabia" (2020) doi:10.21203/rs.3.rs-
35782/v1

4. Af "Food Safety Issues in Saudi Arabia" Nutrition and food technology open access (2016)
doi:10.16966/2470-6086.103

5. Alotaibi et al. "Isolation and Identification of Local Soil Bacteria with Larvicidal Activities Against
<i>Aedes aegypti</i> Larvae" Online  journal of  biological sciences (2022)
doi:10.3844/0jbsci.2022.520.528

6. Salamati et al. "Leishmaniasis in the Middle East: Incidence and Epidemiology" Plos neglected tropical
diseases (2014) doi:10.1371/journal.pntd.0003208

7. Al-Afaleq and Hussein "The Status of Rift Valley Fever in Animals in Saudi Arabia: A Mini Review"
Vector-borne and zoonotic diseases (2011) doi:10.1089/vbz.2010.0245

8. Al-Rashed et al. "Genotypic and phylogenic analyses of cutaneous leishmaniasis in Al Ahsa, Eastern
Saudi Arabia during the coronavirus disease 2019 pandemic: First cases of Leishmania tropica with the
predominance of Leishmania major" Scientific reports (2022) doi:10.1038/s41598-022-14702-z

9. Alqgahtani "Seroprevalence of Dengue virus among pregnant mothers and their- newborn infants in the
southwest of Saudi Arabia" Clinical and experimental obstetrics & gynecology (2020)
doi:10.31083/j.ce0g.2020.05.5373

10. Fang et al. "Molecular Analysis of Targeted Insecticide Resistance Gene Mutations in Field-Caught
Mosquitos of Medical Importance From Saudi Arabia" Journal of medical entomology (2021)
doi:10.1093/jme/tjab048

11. Hakami et al. "Detection of chikungunya virus in the Southern region, Saudi Arabia" Virology journal
(2021) doi:10.1186/s12985-021-01660-7

12. Ashshi "The prevalence of dengue virus serotypes in asymptomatic blood donors reveals the emergence
of serotype 4 in Saudi Arabia" Virology journal (2017) doi:10.1186/s12985017-0768-7

13. Mashlawi et al. "Molecular analysis of knockdown resistance (kdr) mutations in the voltage-gated sodium
channel gene of Aedes aegypti populations from Saudi Arabia" Parasites & vectors (2022)
doi:10.1186/s13071-022-05525-y

14. Aljahmi "A Retrospective Descriptive Analysis of the Saudi Clinical Trials Registry from 2010 to 2021"
Saudi journal of health systems research (2023) doi:10.1159/000531696

15. Abass et al. "Leishmaniasis in Saudi Arabia: Current situation and future perspectives" Pakistan journal
of medical sciences (2020) doi:10.12669/pjms.36.4.2121

16. Zumla et al.  "Middle East respiratory syndrome" The lancet

(2015) doi:10.1016/s01406736(15)60454-8

17. Organji et al. "Circulation of Dengue Virus Serotypes in the City of Makkah, Saudi Arabia, as
Determined by Reverse Transcription Polymerase Chain Reaction" Canadian journal of infectious
diseases and medical microbiology (2017) doi:10.1155/2017/1646701

18. Haouas et al. "Cutaneous leishmaniasis in northwestern Saudi Arabia: identification of sand fly fauna and
parasites" Parasites & vectors (2017) doi:10.1186/s13071-017-2497-6

19. Tyrovolas et al. "The burden of disease in Saudi Arabia 1990-2017: results from the Global

Burden of Disease Study 2017" The lancet planetary health (2020)

20.

21.

do0i:10.1016/s25425196(20)30075-9
Park et al. "The first case of the 2015 Korean Middle East Respiratory Syndrome outbreak" Epidemiology
and health (2015) doi:10.4178/epih/e2015049
Alanazi et al. "Molecular detection of tick-borne pathogens in cattle from Saudi Arabia" (2020)

WWW.DIABETICSTUDIES.ORG 324



http://www.diabeticstudies.org/

The Review of DIABETIC STUDIES
Vol. 21 No. S3 2025

doi:10.21203/rs.3.rs-27577/v1

22. Alanazi et al. "Molecular Survey of Vector-Borne Pathogens of Dogs and Cats in Two Regions of Saudi
Arabia" Pathogens (2020) doi:10.3390/pathogens10010025

23. Alkhazindar "Detection and Molecular Identification of Aster Yellows Phytoplasma in Date Palm in
<scp>E</scp>gypt" Journal of phytopathology (2014) doi:10.1111/jph.12241

24. Shobaili "The pattern of skin diseases in the Qassim region of Saudi Arabia: What the primary care
physician should know" Annals of saudi medicine (2010)

doi:10.4103/02564947.72263

25. Alanazi et al. "Application of advanced molecular techniques to detect vector borne pathogens from stray
dogs and cats in two different climatic zones of Saudi Arabia" (2020) doi:10.21203/rs.3.rs-21131/v1

26. Alho et al. "Molecular detection of vector-borne pathogens in dogs and cats from Qatar"
Parasites & vectors (2017) doi:10.1186/s13071-017-2237-y

27. Hassanei et al. "Cutaneous leishmaniasis in Tabuk, Saudi Arabia: epidemiological trends from 2006 to
2021" Pan African medical
Journal (2023) doi:10.11604/pam;j.2023.45.11.38632

28. Harrison et al. "Ectoparasite fauna of rodents collected from two wildlife research centres in Saudi Arabia
with discussion on the implications for disease transmission" Acta tropica (2015)
doi:10.1016/j.actatropica.2015.03.022

29. Areej "Molecular Identifications of Hyalomma dromedarii Infecting Camels and Theileria annulata from
Ticks by 18S rRNA Gene in Al Disah valley, Tabuk,
Saudi Arabia" Egyptian
academic journal of  biological sciences b zoology (2022) doi:10.21608/eajbsz.2022.270432

30. Ashshi et al. "Seroprevalence of Asymptomatic Dengue Virus Infection and Its Antibodies Among
Healthy/Eligible Saudi Blood Donors: Findings From Holy Makkah City" Virology research and treatment
(2017) doi:10.1177/1178122x17691261

31. Alhumaid "Reported Bacterial Infectious Diseases in Saudi Arabia: Overview and Recent Advances"
(2023) doi:10.21203/rs.3.1s-3351846/v1

32. Knight et al. "Leishmaniasis: Recent epidemiological studies in the Middle East" Frontiers in
microbiology (2023) doi:10.3389/fmicb.2022.1052478

33. Alsaeed et al. "Phylogenetic characterization of circulating Dengue and Alkhumra Hemorrhagic Fever
viruses in western Saudi Arabia and lack of evidence of Zika virus in the region: A retrospective study,
2010-2015" Journal of medical virology (2017) doi:10.1002/jmv.24785

34. Fang et al. "Detection of DENV-2 and Insect-Specific Flaviviruses in Mosquitoes Collected From Jeddah,
Saudi Arabia" Frontiers in cellular and infection microbiology (2021) doi:10.3389/fcimb.2021.626368

35. Chandra et al. "Rhipicephalus sanguineus sensu lato from dogs and dromedary camels in Riyadh, Saudi
Arabia: low prevalence of vector-borne pathogens in dogs detected using multiplexed tandem PCR panel”
Folia parasitologica (2019) doi:10.14411/fp.2019.007

36. Alhaeli et al. "The epidemiology of Dengue fever in Saudi Arabia: A systematic review" Journal of
infection and public health (2016) doi:10.1016/j.jiph.2015.05.006

37. Coleman et al. "A Country on the Verge of Malaria Elimination — The Kingdom of Saudi Arabia" Plos
one (2014) doi:10.1371/journal.pone.0105980

38. Hassan et al. "A need for One Health approach — lessons learned from outbreaks of Rift Valley fever in
Saudi Arabia and Sudan" Infection ecology & epidemiology (2014) doi:10.3402/iee.v4.20710

39. Abuzaid et al. "Cutaneous Leishmaniasis in Saudi Arabia: A Comprehensive Overview" Vector-borne
and zoonotic diseases (2017) doi:10.1089/vbz.2017.2119

40. (2019). High prevalence of vector-borne pathogens in domestic and wild carnivores in iraq. acta tropica,
197, 105058. https://doi.org/10.1016/j.actatropica.2019.105058

41. (2023). Toxicity of plants as insecticides against human pathogenic mosquito vectors of saudi arabian
strains—a review. entomological research, 53(9), 323-332. https://doi.org/10.1111/1748-5967.12669

42. (2016). Outwitting dengue threat and epidemics resurgence in asia-pacific countries: strengthening
integrated dengue surveillance, monitoring and response systems. infectious diseases of poverty, 5(1).

WWW.DIABETICSTUDIES.ORG 325



http://www.diabeticstudies.org/

The Review of DIABETIC STUDIES
Vol. 21 No. S3 2025

https://doi.org/10.1186/540249-016-0148-3
43. (2021). Prevalence and distribution of anopheline mosquitoes in malaria endemic areas of asir region,
saudi arabia. eastern mediterranean health journal, 9(3), 240-247. https://doi.org/10.26719/2003.9.3.240

WWW.DIABETICSTUDIES.ORG 326



http://www.diabeticstudies.org/

