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Abstract  
 

Dengue and Zika viruses belong to the arbovirus family and are emerging infectious diseases transmitted by Aedes 

mosquitoes, prevalent in tropical and subtropical regions. Their proliferation is facilitated by factors such as adaptability, 

climate change, and globalization. Despite surveillance efforts by the World Health Organization (WHO), global 

monitoring remains limited. This study aimed to ascertain the seroprevalence of these diseases among travelers returning 

from endemic regions. A prospective, cross-sectional study was conducted on 2023 targeted travelers in the Democratic 

Republic of Congo and the Central African Republic. Participants were selected based on specific criteria over a six-month 

period. Blood samples were assessed in our laboratory using the VirClia® automated chemiluminescence immunoassay to 

detect Dengue and Zika IgG and IgM antibodies. The analysis involved interpretation of the results using a specific formula. 

The study included a young, asymptomatic cohort, averaging 30.8 years of age. Travelers were categorized according to 

age, sex, and country of residence. Dengue virus seroprevalence was 18.6%, predominantly IgG. The prevalence of ZIKV 

infection was 12.9%. The seroprevalence of these arboviruses varies according to sociodemographic factors. 

Epidemiological studies play a crucial role in assessing the prevalence of vector-borne diseases and informing public health 

strategies to mitigate their global impact. 
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I. INTRODUCTION 
Arboviruses represent a group of emerging viral 

diseases, including Dengue (DENV), Zika (ZIKV), 

Chikungunya (CHIKV), Yellow Fever (YFV), and other 

viruses. They are transmitted by mosquitoes of the genus 

Aedes, such as Aedes aegypti and Aedes albopictus. 

These diseases are widespread in tropical and subtropical 

regions and pose a major challenge to public health [1]. 

 

According to the World Health Organization 

(WHO), approximately 390 million Dengue virus 

infections occur annually. About 3.9 billion people are at 

risk of infection with this flavivirus [2]. Currently, 89 

countries and territories have reported evidence of Zika 

infections. WHO closely monitors the spread of these 

diseases and recommends prevention, diagnosis, and 

control measures. However, global surveillance remains 

limited [3]. 

The rapid spread of these mosquitoes 

worldwide is attributed to their remarkable adaptability, 

and ability to reproduce in various stagnant water 

containers. This phenomenon is exacerbated by 

globalization, international travel, and climate change, 

favoring their geographical expansion [1]. 

 

Dengue fever, caused by (DENV), can cause 

various symptoms. From mild fever to potentially life-

threatening illness. Severe Dengue fever is characterized 

by severe bleeding with a risk of hemorrhagic shock and 

organ failure [2]. 

 

As for (ZIKV), it raised global concerns owing 

to its neurological complications. For example, Guillain-

Barré syndrome in adults and cases of microcephaly in 

newborns contract during pregnancy [3]. 

 

https://saudijournals.com/sjpm
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The objective of this study was to determine the 

seroprevalence of (DENV) and (ZIKV) in travelers 

returning from endemic areas. By targeting a young and 

active population, we highlighted the potential risk of 

introducing new viral diseases into the country. 

 

II. MATERIAL AND METHODS 
This was a prospective, cross-sectional 

descriptive study of travelers who visited the Democratic 

Republic of Congo (DRC) in Bunia and the Central 

African Republic (CAR) in Bangui in 2023. The 

inclusion criteria were based on Moroccan nationality 

for individuals aged 18 years or older. Those who resided 

in these two countries for at least six months. Travelers 

of foreign nationality and/or under 18 years of age were 

excluded from the study.  

 

Blood samples were collected in serum 

separator tubes without anticoagulant. The samples were 

centrifuged to isolate the serum samples. These sera were 

then transported in isothermal coolers to the 

Bacteriology-Virology laboratory at the HMA in 

Marrakech. The samples were stored at -20°C. 

 

The immunoassay method used was 

chemiluminescence (CLIA) on a VirClia® automated 

analyzer (Vircell). Unitary tests for Dengue (DENGUE 

IgG and abDENGUE IgM) and Zika (ZIKA IgG and 

ZIKA IgM) antibodies were used for qualitative 

detection. The results were expressed in relative light 

units (RLU). These were interpreted by comparing the 

amount of light emitted by the sample to that of a 

standard sample. The index was calculated according to 

the following formula: Index = (RLU patient 

sample/RLU standard sample). An index greater than 1.1 

was considered positive, less than 0.9 negative, and 

between 0.9 and 1.1 equivocal.  

 

Data were collected from the exploitation forms 

and imported into an Excel spreadsheet for analysis. The 

statistical study was mainly based on descriptive 

statistics rather than analytical statistics, without using 

inferential statistical tests or similar methods.  

 

Consent has been obtained from all participants 

in this study. The Ethics and Research Committee of the 

Avicenna Military Hospital of Marrakesh has issued 

approval May 15, 2024. We certify that the research 

project described below has received the necessary 

ethical approvals for human research, as required by the 

Avicenne Military Hospital of Marrakech. All authors 

affirm that this study did not include any animal subjects 

or tissues. Additionally, no financial support was 

provided by any organization for the submitted work, 

and there are no financial relationships with 

organizations that could have a vested interest in it. 

Furthermore, there are no other relationships or activities 

that could be perceived as influencing the submitted 

work. 

 

III. RESULTS 
1. Sociodemographic characteristics:  

This study involved a population aged 23-48 

years. The mean age was 30.8 years old. The travelers 

were divided into four age groups. The most represented 

groupe was aged 25-34 years. This was followed by 35-

44 years, 18-24 years, and finally 45-54 years. 

Prevalence rates were 47.1% (n = 33), 28.6% (n = 20), 

21.4% (n = 15), and 2.9% (n = 2), respectively. The sex 

breakdown showed a clear male predominance, with 

91.4% (n = 64), compared to only 8.6% (n = 6) of 

women. Over a six-month period, the study population 

was divided into two equivalent groups: half of the 

travelers stayed in Bunia, DRC, while the other half 

resided in Bangui, CAR. None of the participants 

showed any clinical symptoms during the study (Table 

1).  

 

Table 1: Sociodemographic characteristics and seroprevalence status of travelers returning from endemic areas, 

Democratic Republic of Congo and Central African Republic, 2023 (n = 70) 

Socio demographic characteristics  Population  

T = 70  

Dengue Zika 

Seropositives  

T = 13 

Seronegatives  

T = 57 

Seropositives  

T = 9 

Seronegatives  

T = 61 

n  % n  % n  % n  % n  % 

Age groups 

18-24 15 21,4 3 20,0 12 80,0 1 6,7 14 93,3 

25-34 33 47,1 8 24,2 25 75,8 2 6,1 31 93,9 

35-44 20 28,6 2 10,0 18 90,0 5 25,0 15 75,0 

45-54 2 2,9 0 0,0 2 100,0 1 50,0 1 50,0 

Gender 

Male 64 91,4 12 18,8 52 81,2 9 14,1 55 85,9 

Female 6 8,6 1 16,7 5 83,3 0 0,0 6 100,0 

Country of stay 

DRC (Bunia) 35 50 8 22,9 27 77,1 1 2,9 34 97,1 

CAR (Bangui)  35 50 5 14,3 30 85,7 8 22,9 27 77,1 

Overall seroprevalence Dengue  Zika 
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n  % n  % 

IgG (+) IgM (-) 11 15,8 5 7,2 

IgG (+) IgM (+) 1 1,4 3 4,3 

IgG (-) IgM (+) 1 1,4 1 1,4 

IgG (-) IgM (-) 57 81,4 61 87,1 

CAR: Central African Republic; DRC: Democratic Republic of Congo;  

n : Sample size; % : Corresponding percentages; T : Total 

 

2. Dengue 

The overall seroprevalence of Dengue virus 

among the tested travelers was 18.6% (n = 13), while 

81.4% (n = 57) were negative (Figure 1). Seventy serum 

samples were tested for anti-DENGUE IgG and 

abDENGUE IgM antibodies. Of ther travelers, 15.8% (n 

= 11) were positive for IgG alone, 1.4% (n = 1) were 

positive for IgM only, and both for IgM and IgG (Figure 

2). The mean index of positive antibodies was 1.75 

(standard deviation (SD): 0.22) for IgG and 1.34 (SD: 

0.26) for IgM. The Dengue seroprevalence varied 

according to the sociodemographic characteristics of the 

study population. Individuals aged 25-34 years had the 

highest seropositivity, 24.2% (n = 8). This was followed 

by those aged 18-24 and 35-44 years age groups, 20.0% 

(n = 3) and 10.0% (n = 2), respectively. No seropositivity 

was observed in the 45-54 years age group. In terms of 

sex, 18,8% (n = 12) of seropositive men far outnumbered 

seropositive women, 16,7% (n = 1). Finally, for place of 

stay, the seroprevalence was 22.9% (n = 8) for travelers 

in the DRC versus 14.3% (n = 5) for those in the CAR 

(Table 1). 

 

 
Figure 1: Global seroprevalence of Dengue and Zika among travelers, Democratic Republic of Congo and Central 

African Republic, 2023 (n = 70) 

 

 
Figure 2: Distribution of the population according to the seroprevalence of anti-Dengue and anti-Zika antibodies, 

Democratic Republic of Congo and Central African Republic, 2023 (n = 70) 
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3. Zika 

For Zika virus, the overall seroprevalence 

increased to 12.9% (n = 9), while 87.1% (n = 61) of the 

cases were negative (Figure 1). Of the sera tested for 

anti-ZIKV IgG and IgM antibodies, five travelers were 

seropositive for IgG only (7.2%). Only one individual 

was seropositive for IgM alone (1,4%). Unlike Dengue, 

three individuals were seropositive for both IgG and IgM 

(4.3%) (Figure 2). The mean index of positive antibodies 

was high for IgG and IgM, reaching 2.26 (SD: 0.29) and 

2.34 (SD: 0.31), respectively. Zika seroprevalence in the 

age groups of 25-34 years and 18-24 years was similar, 

ranging from 6.1% (n = 2) to 6.7% (n = 1). However, it 

varied considerably between 25.0% (n = 5) and 50.0% (n 

= 1) for the other two groups aged 35-44 and 45-54 years, 

respectively. Seropositive male travelers represented 

14.1% (n = 9) of the cases, while all female travelers 

were seronegative. For the country of stay, the 

seroprevalence was higher among travelers who stayed 

in the CAR than the DRC, 22.9% (n = 8) versus 2.9% (n 

= 1) (Table 1). 

 

IV. DISCUSSION 
Arboviruses, which are often neglected, have 

significantly affected many individuals in the tropical 

and subtropical regions worldwide. Thus, they pose a 

major public health challenge [1]. Our study focused on 

the seroprevalence of Dengue and Zika viruses in 

travelers returning from endemic areas. We analyzed 

these findings based on national and international data. 

To highlight trends over time and address current and 

future challenges in terms of diagnosis and prevention. 

 

1. What is the situation in Morocco? Current 

situation of Dengue and Zika vectors in Morocco  

Morocco has historically not experienced 

endemic transmission of arboviruses, such as Dengue 

and Zika. However, the country remains at risk owing to 

the possibility of imported cases. Similar to the presence 

of vector mosquitoes, Aedes aegypti and Aedes 

albopictus [4]. 

 

A study conducted in 2016 by Bennouna et al., 

reported the presence of Aedes albopictus in Rabat. 

However, there is no evidence of its establishment [5]. In 

response, the Ministry of Health implemented preventive 

measures aligned with the WHO recommendations. 

Strengthening epidemiological and entomological 

surveillance systems. The aim was to detect imported 

cases from affected countries at an early stage and raise 

awareness among healthcare professionals and the public 

[4].  

 

As part of these efforts, an entomological 

survey was carried out in Rabat from April to November 

2017 and in Casablanca from May to November of the 

same year. During the mosquito development season in 

Morocco, particularly in Aedes albopictus. The results 

revealed the presence of five mosquito species in Rabat, 

including one Aedes species. The first Aedes albopictus 

larvae and nymphs were discovered on May 30, 2017. 

Following the control measures by the Communal 

Hygiene Office, the numbers decreased. However, 

reappearances were again observed in August and 

September, primarily on Al Kortobia Street. The 

presence of Aedes albopictus was confined to the Al 

Kortobia Street and Youth and Sports Delegations. 

Awareness campaigns effectively reduce their presence 

[4].  

 

No Aedes albopictus were observed in 

Casablanca during the study period. Rare-positive larval 

traps are associated with Culex pipiens, a mosquito 

species that is not known to transmit these arboviruses 

[4]. 

 

In 2019, Amraoui et al., conducted a study on 

the potential of Aedes albopictus to cause the emergence 

of arboviruses in Morocco. They experimentally infected 

a field-collected strain of Aedes albopictus in Morocco 

with (DENV), (ZIKV), (CHIKV) and (YFV) viruses. 

The results showed that these species were highly 

capable of transmitting all four arboviruses. Detection of 

the latter in mosquito saliva was possible on the third day 

of (CHIKV). On the fourteenth day for (DENV) and 

(YFV), but on the twenty-first for (ZIKV) after infection 

[6]. 

 

Additionally, the Intergovernmental Panel on 

Climate Change (IPCC) has identified Morocco as a 

country with a significant potential for global warming. 

These findings have substantial implications for various 

infectious diseases [7]. Furthermore, in 2023, tourism in 

Morocco reached a historical high. Approximately 14.5 

million tourists welcomed, with a remarkable increase in 

higher rates in 2022 and 2019 [8]. These findings suggest 

that local transmission of arboviruses by the newly 

introduced Aedes albopictus in Morocco is a plausible 

scenario [7, 8].  

 

2. Dengue 

The only study on Dengue in Morocco was 

conducted by Bajjou et al., in 2016. It involves patients 

returning from sub-Saharan Africa and Southeast Asia, 

with an estimated overall prevalence of 9.5% (n = 21) 

[9]. In our study, Dengue antibody screening performed 

in our laboratory using chemiluminescence revealed that 

18.6% (n = 13) of 70 samples were seropositive. This 

variation in prevalence may be attributed to the 

diagnostic method used. Bajjou et al., employed real-

time polymerase chain reaction (RT-PCR) to offer 

higher specificity and better suitability for early 

diagnosis [9]. However, our study used serology. A 

suitable late-stage diagnostic tool, but less specific, can 

produce false-positive results due to antibody cross-

reactivity with other flavivirus family viruses, notably 

(ZIKV) [9]. We compared our results with those reported 

in international literature. We observed similar rates to 
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those reported in a survey by Riddell and Babiker in East 

London (26.1%, n = 44) and Pierro et al., in Italy (20.4%, 

n = 83) [10, 11]. However, a lower rate was observed in 

a study conducted in Hungary in 2023, by Nagy et al., 

Where 9.8% (n = 75) of the 758 samples tested positive 

for Dengue [12]. In contrast, an earlier study by Norman 

et al., involving 861 symptomatic travelers in Spain 

reported a Dengue positivity rate of 53.0% (n = 456) 

[13]. Similarly, Huhtamo et al., found an estimated rate 

of 31.2% (n = 5) among 16 individuals who stayed in 

Madeira, Portugal. During the Dengue epidemic of 2012 

[14].  

 

In our study, the seroprevalence of Dengue 

according to the age group was higher. It reached 24.2% 

(n = 8) in individuals aged 25-34 years. However, these 

results should be interpreted with caution due to the 

limited sample size. This pattern raises questions 

regarding factors that influence the prevalence of 

seropositivity by age. This challenges the commonly 

accepted notion that the risk of Dengue infection 

increases with age. This notion is supported by the 

studies conducted by Egger et al., (2007) and Huang et 

al., (2023) [15, 16]. 

 

A clear male predominance was observed in our 

study population, with a higher number of seropositive 

cases in males than in females. This finding is consistent 

with that of a study conducted in Pakistan in 2022 by 

Khan et al., [17]. In addition, there are six other Asian 

countries, including the Lao People's Democratic 

Republic, Philippines, Singapore, Sri Lanka, and 

Cambodia [18]. This trend may be explained by the fact 

that men tend to remove shirts during the warmer 

months. This exposes them to mosquito bites and causes 

transmission of arboviruses [17, 18]. 

 

According to the country of stay, the difference 

in seroprevalence observed between the DRC (n = 8, 

22.9%) and CAR (n = 5, 14.3%) was probably 

attributable to a more favorable climate. Bangui's hot and 

humid climate offers optimal conditions for the mosquito 

vectors Aedes aegypti and Aedes albopictus. In addition, 

the dense urban environment of Bangui promotes 

mosquito breeding in stagnant waters and abandoned 

containers. Facilitating viral transmission through 

mosquito bites [19]. Studies conducted in Pakistan and 

Europe have shown that the incidence of this disease is 

influenced by various climatic factors. Higher 

transmission rates have been observed in the temperature 

range of 28-32°C [20,21]. 

 

The first confirmed case of Dengue fever In the 

DRC in 1960 revealed a widespread exposure. Most of 

the population have antibodies against the virus. Three 

serotypes (DENV-1 to DENV-3) have been recorded, 

with DENV-1 being the most predominant [19, 22, 6]. 

Four studies were conducted on the DRC between 1998 

and 2015. They used different phenotypic and molecular 

diagnostic methods (enzyme-linked immunosorbent 

assay, rapid diagnostic tests, and RT-PCR) to assess 

Dengue prevalence. The reported prevalence rates varied 

from 2.7% (n = 111) to 8.8% (n = 45) [19]. Additionally, 

the co-circulation of the Dengue virus and other 

arboviruses was documented during the 2012 epidemic 

in Kinshasa [19, 22]. 

 

In the CAR, the risk of Dengue was considered 

"sporadic/uncertain" by the WHO. However, limited 

resources and ongoing conflicts hamper surveillance and 

data collection. This lack of information raises questions 

regarding the actual prevalence and frequency of 

epidemics and the unique challenges posed by Dengue in 

this country [2].  

 

3. Zika 

According to a recent meta-analysis by 

Villarroel et al., in 2024, 84 studies from 49 countries 

were published between 2000 and 2023. In total, 63864 

individuals were included. The global seroprevalence of 

ZIKV was 21.0% (n = 13411). In Africa, the overall 

seroprevalence in the 18 countries was 8.4%. However, 

higher rates were recorded in Gabon and Burkina Faso. 

Seroprevalence was correlated with epidemics in 13 

countries in the Americas (39.9%). The global 

seroprevalence in the Western Pacific, including 

Indonesia, was similar to that observed in our study. In 

addition to the Eastern Mediterranean, notably in 

Honduras, Mexico, Colombia, and Nicaragua. However, 

autochthonous transmission has not been reported [23]. 

 

This systematic review highlights the 

significant diversity in the seroprevalence of Zika virus 

worldwide, correlating with the results of the present 

study (12.9%, n = 9). These disparities can be attributed 

to methodological discrepancies. These include enzyme-

linked immunosorbent assays (ELISA), lateral flow 

immunoassays (LFA), indirect immunofluorescence 

(IFI), colorimetric tests, hemagglutination inhibition 

assays (HIA), and various neutralization tests [23]. By 

contrast, our approach is based on chemiluminescence 

for serodiagnosis. These heterogeneities may also result 

from the choice of the population and sample size. In 

addition, they may reflect varying degrees of mosquito 

exposure during the study period. Variations in the 

number of studies per country are also a limitation, and 

may influence seroprevalence upward or downwards 

[23]. 

 

Compared with Dengue, the seroprevalence of 

the Zika virus by age group showed significant 

variability in our study. The rates ranged from 50% (n = 

1) in individuals aged 45-54 years, to rates oscillating 

between 25.0% (n = 5) and 6.1% (n = 2) in younger 

individuals. These observations are consistent with those 

of a study conducted in 2022 in the general population. 

Who were living in the outlying forest areas of 

Peninsular Malaysia (Perak and Pahang) and East 
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Malaysia (Sabah). In that study, Khoo et al., observed 

higher seroprevalence in age groups over 45 years, 

reaching 64.6% (n = 89) [24]. However, these results 

differ from those of a study conducted in Pakistan in the 

year 2024. Chen S et al., found that individuals under 40 

years were the most affected. The seroprevalence of 

people simultaneously exposed to several arboviruses, 

including Zika virus, was 67.57% (n = 25). High 

neutralizing activity among outdoor workers [25]. These 

results suggest that certain human activities or 

environments may increase the likelihood of exposure to 

arboviruses [24, 25]. 

 

The study population was characterized by a 

clear male predominance (n = 64, 91.4%). A higher rate 

of seropositivity was observed in men (n = 9, 14.1%) 

than in women (n = 0, 0.0%). This finding mirrors the 

high proportion of men (n = 33, 89.19%) reported by 

Chen et al., [25]. Another study conducted in Thailand 

in 2024 by Kitro et al., found that most participants were 

male (n = 254, 83.1%). The length of stay in that study 

was longer than that in ours (six years versus six months) 

[26]. However, these results diverge from those of the 

meta-analysis by Villarroel et al., in which women 

represented a higher proportion of all participants [23]. 

Similarly, seroprevalence was higher in women (n = 488, 

69.1%) according to a study by Khoo et al., [24]. In 

contrast, no significant difference in ZIKV 

seroprevalence between sexes was observed in the 

subpopulations of a study conducted in Salvador, 

northeast Brazil [27]. 

 

Initially discovered in Uganda in a rhesus 

macaque in 1947, the Zika virus caused sporadic 

outbreaks in humans in Africa and Asia between the 

1960s and the 1980s. However, since 2007, Zika 

epidemics have been recorded in Africa, the Americas, 

Asia, and the Pacific. Environmental and socioeconomic 

factors significantly influenced the distribution and 

epidemiology of Zika and other arboviruses. This is 

particularly true in low-income countries with tropical or 

subtropical climates [28].  

 

In CAR and DRC, 22.9% (n = 8) and 2.9% (n = 

1) of returning travelers, respectively, were seropositive. 

Although the Zika virus status in CAR is still poorly 

understood, no major epidemics have been reported to 

date. Similarly, in the DRC, the situation remains largely 

unexplored. This is because of the favorable mosquito-

friendly climate and population mobility. However, there 

is a potential risk for transmission in these countries. 

Continuous surveillance and increased research are 

necessary to better understand and control the spread of 

Zika [28, 3].  

 

Finally, excluding certain groups of travelers 

and the limited length of stay may have caused selection 

bias. Confounding bias may arise from uncontrolled 

factors that may have affected the study results. For 

example, there are differences in mosquito protection 

behaviors between the sexes. Climatic and 

environmental differences between the areas where 

participants stayed could also bias the results regarding 

the prevalence of Dengue and Zika. The use of a single 

serological diagnostic method to detect anti-DENV and 

anti-ZIKV antibodies could lead to variable results, 

depending on the sensitivity and specificity of the 

different methods, causing potential information bias. 

These biases could be a limitation of this study. 

Therefore, it is recommended that further larger and 

long-term studies be conducted, including symptomatic 

and asymptomatic populations of all ages using a variety 

of direct and indirect diagnostic methodologies. 

 

V. CONCLUSION 
In endemic countries, particularly Africa, 

epidemiological studies are essential to assess the 

prevalence of Dengue and Zika. The objective is to 

develop more sensitive and specific diagnostic tools. 

These studies may include serological surveys to detect 

the presence of antibodies in the exposed individuals. In 

addition, research has been conducted on potential viral 

vectors.  

 

Despite the low overall prevalence of mosquito-

borne diseases in Morocco. Environmental changes, 

including climatic, economic, and social factors, play 

crucial roles in the importation and transmission of 

arboviruses. Therefore, the introduction of species such 

as Aedes albopictus could potentially lead to new public 

health challenges. It is imperative to assess and control 

this risk by strengthening the surveillance of emerging 

arboviruses in the country. To mitigate these risks, 

increased and targeted awareness among health care 

professionals and travelers is paramount. The key 

preventive measures are both collective and individual. 

Media awareness, vector control efforts, and protection 

against mosquito bites. 

 

ACKNOWLEDGEMENTS 
We express our gratitude to our Professors and 

all those who contributed to this work, in particular the 

team of the Bacteriology-Virology and Molecular 

Biology Laboratory, The Avicenna Military Hospital, 

Marrakesh. As well as that of the Bacteriology-Virology 

Laboratory, Oued Eddahab Military Hospital, Agadir 

and the Internal Medicine Department, Avicenne 

Military Hospital, Marrakesh. 

 

REFERENCES 
1. Huang, Y. J. S., Higgs, S., & Vanlandingham, D. L. 

(2019). Emergence and re-emergence of mosquito-

borne arboviruses. Curr Opin Virol, 34, 104‑109. 

2. Dengue and severe dengue. (2024). In World Health 

Organization. Accessed April 23, 2024, from 

https://www.who.int/news-room/fact-

sheets/detail/dengue-and-severe-dengue 

https://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue
https://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue


 
 

Moukaouim Mahassine et al; Saudi J Pathol Microbiol, Oct, 2024; 9(10): 227-233 

© 2024 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                                                                                  233 

 

 
 

3. Zika epidemiology update. (2022). In World Health 

Organization. Accessed February, 2022, from 

https://www.who.int/publications/m/item/zika-

epidemiology-update---february-2022. 

4. Enquête entomologique sur les vecteurs des 

arbovirus: Zika, Dengue et Chikungunya au Maroc 

Report No 2. (2023). In Ministère de la santé. 

Accessed Septembre 27-29, 2023, from 

https://www.sante.gov.ma/Documents/2023/2_Con

férence/Rapport%202-

%20Enquête%20entomologique.pdf. 

5. Bennouna, A., Balenghien, T., & Fassi Fihri, O. 

(2017). First record of Stegomyia albopicta 

(= Aedes albopictus) in Morocco: a major threat to 

public health in North Africa? Med Vet Entomol, 

31(1), 102‑106. 

6. Amraoui, F., Ben Ayed, W., & Failloux, A. B. 

(2019). Potential of Aedes albopictus to cause the 

emergence of arboviruses in Morocco. PLoS Negl 

Trop Dis, 13(2), e0006997.  

7. Climate Change 2022 Mitigation of Climate 

Change. (2022). In Nations Unies Maroc, Groupe 

de travail III du GIEC. Accessed April 4, 2022, 

from https://morocco.un.org/fr/176792-le-rapport-

du-groupe-de-travail-iii-du-giec. 

8. Arrivées des touristes: Affluence record. (2024). In 

Ministère du Tourisme, de l’Artisanat et de 

l’Economie Sociale et Solidaire. Accessed 2024, 

from https://mtaess.gov.ma/fr/tourisme/chiffres-

cles/ 

9. Bajjou, T., Akhouad, Y., & Sekhsokh, Y. (2018). 

Dengue fever in Morocco: result of surveillance 

during the year 2017 and first imported cases. Int J 

Res Med Sci, 6(3), 1029. 

10. Riddell, A., & Babiker, Z. O. E. (2017). Imported 

dengue fever in East London: a 6-year retrospective 

observational study. J Travel Med, 24(3). 

11. Pierro, A., Varani, S., & Sambri, V. (2011). 

Imported cases of dengue virus infection: Emilia-

Romagna, Italy, 2010. Clin Microbiol Infect, 17(9), 

1349‑1352.  

12. Nagy, O., Nagy, A., & Takács, M. (2023). 

Diagnosis of Dengue Virus Infections Imported to 

Hungary and Phylogenetic Analysis of Virus 

Isolates. Diagnostics (Basel), 13(5), 873. 

13. Norman, F. F., Henríquez-Camacho, C., & Redivi, 

S. G. (2020). Imported Arbovirus Infections in 

Spain, 2009-2018. Emerg Infect Dis, 26(4), 

658‑666. 

14. Huhtamo, E., Korhonen, E., & Vapalahti, O. (2013). 

Imported dengue virus serotype 1 from Madeira to 

Finland 2012. Euro Surveill, 18(8), 20405.  

15. Egger, J. R., & Coleman, P. G. (2007). Age and 

clinical dengue illness. Emerg Infect Dis, 13(6), 

924‑925. 

16. Huang, N., Shen, Y. J., & Lien, C. E. (2023). 

Advanced Age and Increased Risk for Severe 

Outcomes of Dengue Infection, Taiwan, 2014-

2015. Emerg Infect Dis, 29(8), 1701‑1702. 

17. Khan, J., Adil, M., & Wu, Y. (2022). A cross-

sectional study to assess the epidemiological 

situation and associated risk factors of dengue 

fever; knowledge, attitudes, and practices about 

dengue prevention in Khyber Pakhtunkhwa 

Province, Pakistan. Front Public Health, 10, 

923277. 

18. Anker, M., & Arima, Y. (2011). Male-female 

differences in the number of reported incident 

dengue fever cases in six Asian countries. Western 

Pac Surveill Response J, 2(2), 17‑23. 

19. Mbanzulu, K. M., Mboera, L. E. G., & Kimera, S. 

I. (2020). Mosquito-borne viral diseases in the 

Democratic Republic of the Congo: a review. 

Parasit Vectors, 13(1), 103.  

20. Malik, A., Yasar, A., & Mahfooz, Y. (2017). 

Assessing spatio-temporal trend of vector breeding 

and dengue fever incidence in association with 

meteorological conditions. Environ Monit Assess, 

189(4), 189.  

21. Mercier, A., Obadia, T., & Failloux, A. B. (2022). 

Impact of temperature on dengue and chikungunya 

transmission by the mosquito Aedes albopictus. Sci 

Rep, 12(1), 6973. 

22. Makiala-Mandanda, S., Ahuka-Mundeke, S., & 

Muyembe-Tamfum, J. J. (2018). Identification of 

Dengue and Chikungunya Cases Among Suspected 

Cases of Yellow Fever in the Democratic Republic 

of the Congo. Vector Borne Zoonotic Dis, 18(7), 

364‑370. 

23. Villarroel, S. P. M., Hamel, R., & Wicht, S. (2024). 

Global seroprevalence of Zika virus in 

asymptomatic individuals: A systematic review. 

PLoS Negl Trop Dis, 18(4), e0011842. 

24. Khoo, H. Y., Lee, H. Y., & Abubakr, S. (2022). 

Seroprevalence of Zika Virus among Forest Fringe 

Communities in Peninsular Malaysia and Sabah: 

General Population-Based Study. Am J Trop Med 

Hyg, 107(3), 560‑568. 

25. Chen, S., Saqib, M., & Shen, S. (2024). Risk of 

infection with arboviruses in a healthy population in 

Pakistan based on seroprevalence. Virol Sin, S1995-

820X(24)00037-3. 

26. Kitro, A., Imad, H. A., & Piyaphanee, W. (2024). 

Seroprevalence of dengue, Japanese encephalitis 

and Zika among long-term expatriates in Thailand. 

J Travel Med, 31(2), taae022. 

27. Netto, E. M., Moreira-Soto, A., & Drexler, J. F. 

(2017). High Zika Virus Seroprevalence in 

Salvador, Northeastern Brazil Limits the Potential 

for Further Outbreaks. mBio, 8(6), e01390-17. 

28. Jánová, E. (2019). Emerging and threatening 

vector-borne zoonoses in the world and in Europe: 

a brief update. Pathog Glob Health, 113(2), 49‑57. 

 

https://www.who.int/publications/m/item/zika-epidemiology-update---february-2022
https://www.who.int/publications/m/item/zika-epidemiology-update---february-2022
https://www.sante.gov.ma/Documents/2023/2_Conf%C3%A9rence/Rapport%25202-%2520Enqu%C3%AAte%2520entomologique.pdf
https://www.sante.gov.ma/Documents/2023/2_Conf%C3%A9rence/Rapport%25202-%2520Enqu%C3%AAte%2520entomologique.pdf
https://www.sante.gov.ma/Documents/2023/2_Conf%C3%A9rence/Rapport%25202-%2520Enqu%C3%AAte%2520entomologique.pdf
https://morocco.un.org/fr/176792-le-rapport-du-groupe-de-travail-iii-du-giec
https://morocco.un.org/fr/176792-le-rapport-du-groupe-de-travail-iii-du-giec
https://mtaess.gov.ma/fr/tourisme/chiffres-cles/
https://mtaess.gov.ma/fr/tourisme/chiffres-cles/

