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Abstract: Chikungunya is an infectious disease caused by the virus of the same name, transmitted 

mainly by the Aedes aegypti and Aedes albopictus mosquitoes, which are widespread in our 
environment. Following several reported outbreaks in various countries, knowledge of this disease 

remains limited in Chad, which explains the relevance of our study. The aim of this study was to 

establish the epidemiological and clinical profile of chikungunya in the towns of Abèche and 
Biltine, located in the east of the country.  

This was a cross-sectional analytical study conducted from 20 August to 26 October 2025. The 

study population comprised individuals attending health facilities in Abéché and Biltine who 
presented with symptoms of malaria but tested negative for the parasite. These negative blood 

samples were collected to test for IgM and IgG antibodies against the chikungunya virus. Of the 

206 samples analysed, 38 tested positive, representing a prevalence of 18.45%. Those most affected 
were individuals aged 25 to 64, accounting for 14.08% of this age group, as well as women, who 

accounted for 11.16% of cases. The results also indicate that the majority of infected patients were 

married (75.73%), and that 77.67% of them lived near areas of stagnant water. The majority of 
patients were housewives (46.11%) and 67.96% had not attended school, suggesting increased 

vulnerability increased prevalence in this population. 

These findings highlight the urgent need to step up prevention and awareness-raising activities 
regarding chikungunya in these regions, in order to better protect the population against this disease.  

Keywords: Chikungunya, antibodies, epidemiology, patients, Chad. 
Copyright © 2026The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License (CC BY-NC 4.0). 

 

INTRODUCTION 
Chikungunya is an infectious disease caused by 

the Chikungunya virus (CHIKV). This small, spherical, 

enveloped virus belongs to the Togaviridae family and 

the Alphavirus genus (Guerquin, 2015 ; Godaert, 2017). 

It is an arbovirus transmitted by arthropods, and its 

genome consists of a positive-sense single-stranded 

RNA. To date, two complete nucleotide sequences of 

CHIKV have been identified, corresponding to the Ross 

and S27 strains (Guerquin, 2015).  

 

The virus causes a debilitating disease called 

chikungunya, whose name derives from the Makonde 

term—a language spoken by the Makonde ethnic group 

in southeastern Tanzania and northern Mozambique—

meaning “that which causes one to bend,” in reference to 

the stooped posture of people suffering from painful joint 

pain (CDC and PAHO, 2011 ; Guerquin, 2015 ; 

Sciensano, 2018 ; Rua, 2015 ; Jaffar-Bandjee, 2010). 

Outbreaks involving fever, rash, and joint pain similar to 

those seen in chikungunya were first reported as early as 

the 1770s (CDC and PAHO, 2011). However, it was not 

until 1952–1953, during an outbreak in Tanzania, that the 

virus was isolated from mosquito serum (CDC and 

PAHO, 2011). Since 2004, chikungunya outbreaks have 

been observed in Africa, Asia, the islands of the Indian 

Ocean, and Europe (Rua, 2015). Unlike these regions, the 

Americas had so far appeared relatively spared, despite 

the dense presence of vector mosquitoes and several 

instances of the virus being imported by travelers 

returning from countries where transmission was active 

(Rua, 2015).  

 

CHIKV, primarily transmitted by Aedes aegypti 

and Aedes albopictus mosquitoes, poses à major public 

health challenge. It causes an acute infection 

characterized by high fever, joint pain, muscle pain, 

headaches, and a rash (Jupp and McIntosh, 1988 ; 

Johnston and Peters, 1996). Polyarthralgia, a typical 

clinical symptom, is very painful. The majority of cases 

resolve spontaneously within one to ten days, but in some 

patients, this pain may persist for months or even years 

(Jupp and McIntosh, 1988). In addition, minor 

hemorrhagic signs such as epistaxis or gingival bleeding 

have been observed in some patients (Jupp and 

McIntosh, 1988). Starting in March 2005, severe forms 

of the infection—including cases with neurological 

https://doi.org/10.5281/zenodo.20787889
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symptoms or fulminant hepatitis requiring intensive care 

were reported (Pastorino et al., 2004).  

 

In Chad, between August 14 and October 2, 

2020, an outbreak was declared, with 34,052 cases 

reported and one death recorded, primarily in the cities 

of Abéché and Biltine (MSP and WHO, 2020). The most 

affected age group was 15 years and older, with a 

predominance among the female population. The 

majority of patients presented with high fever, 

headaches, debilitating joint pain, and approximately 

one-third developed pruritic maculopapular rashes 

(MSPP and WHO, 2020). Recently, on August 15, 2023, 

the Ministry of Public Health and Prevention (MSPP) 

issued an alert regarding a dengue outbreak in the Abéché 

district, in the province of Ouaddaï. According to the 

statement, the majority of patients presented with 

symptoms such as high fever, headaches, muscle and 

joint pain, nausea, vomiting, and skin rashes.  

 

Unfortunately, chikungunya remains little 

known in Chad, both among the general public and 

among medical personnel, as its symptoms were initially 

mistaken for those of malaria during the early stages of 

the outbreak (MSP and WHO, 2020). No previous 

studies have been conducted on the prevalence, specific 

symptoms, or treatments for this disease in the cities of 

Abéché and Biltine.  

 

MATERIALS AND METHODS  
This is an analytical cross-sectional study 

conducted in the cities of Abéché and Biltine, located in 

eastern Chad. Blood samples were collected at five 

health centers, as well as at the Abéché University 

Hospital for the city of Abéché. For the city of Biltine, 

samples were collected exclusively at the Provincial 

Hospital. The health centers involved in Abèche included 

Kamine, Salamat, Djitinié, Ahmat Al Badawi, and the 

Catholic Health Center. These facilities were selected for 

sample collection and clinical analysis because they 

served patients from various neighborhoods of the city 

who sought care at least one of these six health facilities. 

In Biltine, the Provincial Hospital was the only facility 

capable of collecting and analyzing patient samples. 

Study Period and Population. 

 

This study was conducted from August 20 to 

October 26, 2020. The study population included 

individuals who had sought out patient care at various 

health facilities in Abéché and Biltine (hospitals and 

health centers) or who exhibited signs of malaria but had 

received a negative result on a malaria screening test.  

 

Survey Data Collection  

Data were collected using a data collection form 

developed with Sphinx V5 Plus software, which was 

distributed to all outpatients. Information was collected 

during individual interviews, with the patient’s prior 

consent. For physically incapacitated or very young 

patients, accompanying persons provided the responses. 

Interviews were conducted face-to-face, respecting the 

patient’s privacy and their right to end the interview at 

any time if they wished.  

 

Patients and Samples  

Samples from Abéché were collected at the 

Abéché University Hospital (CHU) as well as at five 

health centers (Kaminé, Salamat, Djatinié, Ahmat 

Albadawi, and the Catholic center) ; for the town of 

Biltine, samples were collected exclusively at the 

Provincial Hospital. All analyses were performed at the 

laboratory of the Chad-China Friendship Hospital 

(HATC).  

 

Collection and Processing of Blood Samples  

The samples collected were exclusively venous 

blood. Venipuncture, performed at the antecubital fossa 

or from other visible veins in the forearm, was used to 

collect blood into an EDTA-containing tube. After 

collection, the sample was centrifuged at 3,000 

revolutions per minute for 5 minutes to extract the serum. 

The serum was then carefully removed and stored in 

cryotubes.  

 

All cryotubes containing the serum were placed 

in tube racks and then stored in freezers equipped with 

ice packs to ensure they remained cold during transport 

to N’Djamena for rapid chikungunya testing.  

 

Detection of Chikungunya IgG/IgM  

Test Principle (according to Hangzhou All Test Biotech 

Co., Ltd.)  

The STANDARD Q Chikungunya IgM/IgG 

Test Kit features “M” and “G,” and a control line “C.” 

Anti-human monoclonal IgM and anti-human 

monoclonal IgG are immobilized on two separate test 

lines (M and G lines) on the nitrocellulose membrane. 

The IgM line in the result window is located near the 

sample well and is followed by the IgG line. Inactivated 

Chikungunya virus in the antigen buffer and anti-

Chikungunya monoclonal IgM or IgG in the patient 

sample. If human anti-Chikungunya IgM or IgG is 

present in the patient’s serum, capillary whole blood, 

plasma, or venous whole blood, a visible band appears 

on the respective test line, forming a complex with the 

anti-human IgM/IgG, inactivated Chikungunya virus, 

and anti-Chikungunya E1-gold, indicating a positive test 

result. The purple line in the control region should always 

appear if the test is performed correctly.  

 

In the six selected districts of the city of Abéché, 

350 peoples were tested for malaria using the P.f. test, 

150 of whom were also tested for chikungunya. The total 

population of Abéché is estimated at approximately 

200,000 inhabitants.  

 

In the city of Biltine, which has a population of 

approximately 11,840, 100 peoples were tested for 

malaria, of whom 56 were selected for chikungunya 
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testing. Data were collected through direct interviews 

with patients using survey forms designed for this 

purpose. The questionnaires used were closed-ended.  

 

The study included anyone who presented at the 

various healthcare facilities (University Hospital, 

Provincial Hospital, Health Center) with symptoms of 

malaria and tested negative for malaria.  

 

Statistical Analysis of the Data  

The data were entered using Microsoft Word 

and Excel 2010. They were analyzed using SPSS 20.0.  

 

RESULTS  
A total of 450 samples from patients with fever 

were analyzed for malaria diagnosis using the P.f test, 

including 350 from Abéché and 100 from Biltine. Of 

these, 150 out of 350 malarias negative samples 

underwent rapid Chikungunya testing in Abéché, and 56 

out of 100 in Biltine.  

 

Thus, the study population at the study sites consisted of 

206 patients.  

  

Sociodemographic profiles  

Distribution of patients by borough    

 

Table 1: Distribution of patients by borough 

Borough  Abéché n (%) Biltine n (%) 

1er   25 (16,67) 04 (7,14) 

2ème   32 (21,33) 05 (8,92) 

3ème   28 (18,67) 26 (46,42) 

4ème   08 (5,33) 03 (5,35) 

5ème   09 (6,00) 15 (26,78) 

6ème   17 (11,33) 0 (0) 

Others (outlying villages)  31 (20,67) 03 (5,35) 

Total   150 (100 %) 56 (100 %) 

Legend : n = number of patients examined ; (%) = percentage 

 

Table 1 shows that of the 150 samples collected 

in Abéché, the 2nd district was the most represented, 

accounting for 21.33%, whereas the 4th district was the 

least represented, accounting for 5.33%. Meanwhile, 

among the samples collected in Biltine, the 3rd district 

was the most represented, accounting for 46.42%, and 

the 4th district was the least represented, accounting for 

5.35%.   

Répartition des patients selon le genre, l’âge et le statut 

matrimonial    

 

Table 2: Répartition des patients selon le genre, l’âge et le statut matrimonial 

Characteristics  Cities Total 

Sex  Abéché n (%) Biltine n (%) n (%) 

Féminine  79 (52,67) 33 (58,92) 112 (54,37) 

 Male  71 (47,33) 23 (41,08) 94(45,63) 

Total   150 (100) 56 (100) 206 (100) 

Age groups  Abéché n (%) Biltine n (%) Total n (%) 

Under 15  07 (4,67) 08 (14,29) 15 (7,29) 

  15 – 24]   30 (20,00) 14 (25,00) 44 (21,36) 

  25 – 64]   84 (56,00) 32 (57,14) 116 (56,31) 

> 64   29 (19,33) 02 (3,57) 31 (15,04) 

Total   150 (100) 56 (100) 206 (100) 

Marital Status  Abéché n (%) Biltine n (%) Total n (%) 

Singles  29 (19,33) 15 (26,79) 44 (21,36) 

Married  116 (77,33) 40 (71,42) 156 (75,73) 

Widowers  5 (3,33) 01 (1,79) 6(2,91) 

Total   150 (100) 56 (100) 206 (100) 

Legend : n = number of patients examined ; (%) = percentage 
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According to Table 2, of the total number of 

patients examined in the two cities—206 patients— 112 

were female (54.37%) and 94 were male (45.63%). The 

sex ratio is 1.2 in favor of females. This table also shows 

that among the patients examined, the 25–64 age group 

is predominant, accounting for 56.31%, followed by the 

15–25 age group, accounting for 21.36%. The least 

represented age group is those under 15, at 7.29%. The 

distribution by marital status shows that nearly three-

quarters of the patients are married (75.73%), followed 

by singles and widowers at 21.36% and 2.91%, 

respectively. 

 

Distribution of patients by educational level and the 

presence of standing water near their homes. 

 

Table 3: Distribution of patients by educational level and the presence of standing water near their homes 

Features City Total 

Level of education Abéché n (%) Biltine n (%) N (%) 

Not enrolled in school  89 (59,33) 51 (91,07) 140 (67,96) 

Elementary  22 (14,67) 3 (5,36) 25 (12,13) 

High school  24 (16,00) 2 (3,57) 26 (12,62) 

Academic  15 (10,00) 0 (0,00%) 15 (7,29) 

Total 150 (100) 56 (100) 206(100) 

Presence of standing water near the Home                                                                      Abeché n (%) Biltine n (%) Total n (%) 

Presence of standing water  125 (83,33) 35 (62,5) 160 (77,67) 

No standing water  25 (16,67) 21 (37,5) 46 (22,33) 

Total  150 (100) 56 (100) 206 (100) 

Légende : n = nombre des patients examinés ; (%) = pourcentage 

 

Table 3 shows that: Those without a formal 

education were the most represented group, accounting 

for 67.96%, while university graduates were the least 

represented, at 7.29% ;   

 

More than three-quarters, or 77.67%, of patients 

lived near stagnant water, compared to 22.33% who lived 

in a less humid environment. 

 

Breakdown of patients by profession 

 

Table 4: Breakdown of patients by occupation 

Occupation  Abéché n (%) Biltine n (%) Total n (%) 

Carpenter  1 (0,67) 0 (0,00) 1 (0,48) 

Driver  2 (1,32) 0 (0,00) 2 (0,97) 

Retailer  5 (3,33) 0 (0,00) 5 (2,44) 

Cultivator  30 (20) 11 (19,64) 41 (19,90) 

Student  24 (16) 11 (19,64) 35 (16,99) 

Breeder  6 (4) 2 (3,58) 8 (3,88) 

Civil servant  8 (5,33) 0 (0,00) 8 (3,88) 

Blacksmith  1 (0,67) 0 (0,00) 1 (0,48) 

Marabout  4 (2,67) 0 (0,00) 4 (1,95) 

Mechanic  1 (0,67) 0 (0,00) 1 (0,48) 

Housewife  63 (42) 32 (57,14) 95 (46,11) 

Soldier  1 (0,67) 0 (0,00) 1 (0,48) 

Welder  3 (2) 0 (0,00) 3 (1,47) 

Talibé   1 (0,67) 0 (0,00) 1 (0,48) 

Total   150 (100) 56 (100) 206 (100) 

Légende : n= patients examinés ; (%) = pourcentage 
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The summary in Table 4 shows that housewives 

make up the largest group at 46.11%, followed by 

farmers at 19.90%, while talibés, soldiers, mechanics, 

and carpenters are the least represented, each accounting 

for 0.48%. 

 

Clinical variables  

The clinical variables for this study were : fever, 

headache, joint pain, fatigue, muscle pain, and diarrhea. 

 

Distribution of patients by clinical variables 

Table 5: Breakdown of patients by symptoms 

Variables Abéché n (%) Biltine n (%) Total n (%) 

Fever 

No 

 

12 (8,00) 

 

4 (7,14) 

 

16 (7,77) 

Yes 138 (92,00) 52 (92,86) 190 (92,23) 

Total 150 (100) 56 (100) 206 (100) 

Headaches 

No 

 

6 (4,00) 

 

3 (5,36) 

 

9 (4,37) 

Yes 144 (96,00) 53 (94,64) 197 (95,63) 

Total 150 (100) 56 (100) 206 (100) 

Joint pain 

No 

 

10 (6,67) 

 

4 (7,14) 

 

14 (6,80) 

Yes 140 (93,33) 52 (92,86) 192 (93,20) 

Total 150 (100) 56 (100) 206 (100) 

Fatigue 

No 

 

7 (4,67) 

 

4 (7,14) 

 

11 (5,33) 

Yes 143 (95,33) 52 (92,86) 195 (94,67) 

Total 150 (100) 56 (100) 206 (100) 

Muscle pain 

No 

 

9 (6,00) 

 

16 (28,58) 

 

25 (12,13) 

Yes 141 (94,00) 40 (71,42) 181 (87,87) 

Total 150 (100) 56 (100) 206 (100) 

Diarrhea 

No 

 

88 (58,67) 

 

29 (51,79) 

 

117 (56,80) 

Yes 62 (41,33) 27 (48,21) 89 (43,20) 

Total 150 (100) 56 (100) 206 (100) 

Legend : n = number of patients examined ; (%) = percentage Table 5 shows that the most common clinical symptoms 

among patients in both cities were headache (95.63%), fatigue (94.67%), joint pain (93.20%), fever (92.23%), muscle 

pain (87.87%), and diarrhea (43.20%). 

 

Breakdown of patients by level of knowledge about the disease 

 

Table 6: Breakdown of patients based on their knowledge of Chikungunya 

Variables Abéché n (%) Biltine n (%) Total n (%) 

Have you heard of Chikungunya ?    

No 125 (83,33) 38 (67,86) 163 (79,12) 

Yes 25 (16,67) 18 (32,14) 43 (20,88) 

Total 150 (100) 56 (100) 206 (100) 

Media outlet    

Media 87 (58,00) 18 (32,14) 105 (50,98) 
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Oral source 63 (42,00) 38 (67,86) 101 (49,02) 

Total 150 (100) 56 (100) 206 (100) 

Mode transmission    

No 142 (94,67) 55 (98,21) 197 (95,63) 

Yes 8 (5,33) 1 (1,79) 9 (4,37) 

Total 150 (100) 56 (100) 206 (100) 

Preventive measures    

Non 142 (94,67) 56 (100) 198 (96,11) 

Oui 8 (5,33) 0 (0,00) 8 (3,89) 

Total 150 (100) 56 (100) 206 (100) 

Legend : n = number of patients examined ; (%) = percentage 

 

Table 6 shows that 79.12% of patients had never heard of Chikungunya, compared to 20.88% who were aware of 

the disease. In the same table, regarding the source of information, 50.98% obtained the information through the media, 

compared to 49.02% who heard about it through word of mouth ; 95.63% of patients do not know how the disease is 

transmitted, compared to 4.37% who do ; 96.11% do not know how to prevent the disease, while 3.89% do. 

 

Serological markers 

 

Table 7: Infection Rates by Gender 

Ville Sexe Chikungunya 

N’ (%) n’’ (%) 

Abéché 

(n = 150) 

Homme 

Femme 

14 (9,33) 

18 (12,00) 

57 (38,00) 

61 (40,67) 

Biltine 

(n = 56) 

Homme 

Femme 

1 (1,79) 

5 (8,93) 

22 (39,28) 

28 (50,00) 

 Total (n = 206) 38 (18,45) 168 (81,55) 

Légende : n= patients examinés ; n’= nombre des patients infectés ; n’’ = nombre des patients testés négatifs ; 

(%) = pourcentage 

 

Table 7 summarizes the infection rates by 

gender at the study sites. In Abéché, of the 150 patients 

examined, 18 women and 14 men tested positive for 

Chikungunya, representing 12% and 9.33%, 

respectively. In Biltine, out of a total of 56 patients 

examined, 5 women and 1 man tested positive for 

Chikungunya, representing 8.93% and 1.79%, 

respectively. For dengue, only 1 man (0.67%) and 1 

woman (0.67%) in Abéché tested positive.  

 

Table 8: Rates by Age Group 

Ville Tranches d’âge Chikungunya 

n’(%) n’’(%) 

Abéché 

(n = 150) 

  Moins de 15   

  15 – 25  

2 (1,33) 

5 (3,33) 

5 (3,33) 

25 (16,68) 

  25 – 64   23 (15,33) 61 (40,66) 

  Plus de 64   2 (1,33) 27 (18,00) 

Biltine 

(n = 56) 

  Moins de 15   

  15 – 25  

0 (0,00) 

0 (0,00) 

8 (14,28) 

14 (25,00) 

  25 – 64  6 (10,72) 26 (46,43) 

  Plus de 64   0 (0,00) 2 (3,57) 

Total (n = 206) 38 (18,45) 168 (81,55) 

Legend : n = number of patients examined ; n’= number of infected patients ; n’’ = number of patients who tested 

negative ; (%) = percentage 
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The summary in Table 8 shows that, for the city 

of Abéché, the age group most affected by Chikungunya 

is 25 to 64 years old, and the age group most affected by 

dengue is 15 to 25 years old, with rates of 15.33% and 

1.33%, respectively. In Biltine, only the 25–64 age group 

was infected with Chikungunya, at a raté of 10.72%. 

 

 

Table 9 : Breakdown of results by place of residence in the cities of Abéché and Biltine 

Arrondissement  Abéché (n = 150) Biltine (n = 56) 

Chikungunya Chikungunya 

n’ (%) n’’ (%) n’ (%) n’’ (%) 

1er Arrondi 7 (4,67) 18(12,00) 2 (3,57) 2 (3,57) 

2ème Arrondi 5 (3,33) 27 (18,00) 3 (5,36) 2 (3,57) 

3ème Arrondi 5 (3,33) 23 (15,33) 1 (1,78) 25 (44,65) 

4ème Arrondi 4 (2,67) 4 (2,67) 0 (0,00) 3 (5,36) 

5ème Arrondi 3 (2,00) 6 (4,00) 1 (1,78) 14 (25,00) 

6ème Arrondi 5 (3,33) 12 (8,00) 0 (0,00) 0 (0,00) 

Autres 1 (0,67) 30 (20,00) 0 (0,00) 3 (5,36) 

Total (n = 206)   30 (100) 120 (100) 7 (100) 49 (100) 

Legend : n = number of patients examined ; n’= number of infected patients ; n’’ = number of patients who tested 

negative ; (%) = percentage 

 

Table 9 shows that patients from the 1st District 

of the city of Abèche had the highest infection rates for 

Chikungunya and Dengue, at 4.67% and 0.67%, 

respectively ; and for Biltine, patients from the 2nd 

District had the highest infection rates for Chikungunya, 

at 5.36%. 

 

DISCUSSION   
This study was conducted at healthcare 

facilities in the city of Abéché (five health centers and 

the University Hospital) and at the Biltine Provincial 

Hospital during the period from August 20 to October 26, 

2022. It enabled us to analyze two hundred six (206) 

blood samples from patients who tested negative for 

malaria using the TDR test, ranging in age from 10 to 94 

years. 

 

During this study, we recorded 206 admissions 

consisting of patients who presented with malaria 

symptoms and tested negative on the malaria TDR test, 

who then underwent the Chikungunya rapid test. Of these 

patients who underwent the Chikungunya rapid test, 38 

tested positive, representing a prevalence of 18.45% for 

Chikungunya (Table 7). This result is lower than that 

reported by Ndiaye Oumar, who found a prevalence of 

54.13% in a study of Chikungunya seroprevalence in the 

Kédougou region of Senegal in 2008 (Ndiaye, 2008). 

This difference may be due to the fact that our study took 

place two (2) years after the 2020 epidemic in the cities 

of Abèche and Biltine in Chad. Although the prevalence 

is low, this study highlights the presence and circulation 

of the Chikungunya virus at the study sites. This low 

prevalence may be attributed to the fact that the 2020 

epidemic allowed the indigenous population to develop 

natural immunity due to their repeated exposure to 

arboviruses ; according to the work of Diallo et al. 

(2014), prior exposure leads to the acquisition of 

immunity. 

 

However, in this study, the age group most 

affected by Chikungunya in the cities of Abéché and 

Biltine was 25 to 64 years old, accounting for 15.33% 

and 10.72%, respectively. 

 

(Table 8). The age range was from 10 to 94 

years. Women were more level to be infected than men, 

with rates of 12.00% in Abéché and 8.93% in Biltine. 

 

(Table 7). As in the rest of Africa, in Chad, 

according to the final results of the RGPH2, women and 

youth under 15 remain the majority, accounting for 

50.6% of the population, and the population of these two 

regions consists largely of young people, with females 

predominating (RGPH2 2018). The majority of patients 

examined in this study belong to this age group. Our 

study confirms the results obtained by the WHO and 

MST in 2020, which found that the most affected age 

group is those over 15 years of age, and that females are 

the most infected, with a prevalence of 54%.  

 

With regard to place of residence, the 1st 

District of the city of Abéché had the highest rates of 

Chikungunya infection, at 4.67% for Chikungunya, 

while for Biltine, patients from the 2nd District of the city 

of Biltine had the highest Chikungunya infection rates, 

with a proportion of 5.36% (Table 9). The high incidence 

of infection in the 1st District of Abéché could be 

explained by the high population density and, above all, 

the lack of sewage systems, which leads to stagnant water 

near homes. This situation is conducive to the 

proliferation of mosquitoes, thus exposing residents to 
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bites from mosquitoes that transmit Chikungunya. 

According to studies conducted in Mayotte and Réunion, 

seroprevalence surveys have highlighted the importance 

of social vulnerability and host-vector promiscuity 

(Sissoko et al., 2008 ; Gérardin et al., 2008). 

 

In terms of social status, housewives had the 

highest infection rate at 46.11% (Table 4). This result is 

lower than that reported by Ndiaye (2008), who found a 

raté of 56.37%. This result could be explained by 

socioeconomic factors that leave these women to 

perform household chores in the evening, or by the A. 

albopictus vector, which is diurnal with peak activity at 

the beginning and end of the day (Bernard et al., 2023). 

 

Regarding the most common clinical symptoms 

observed in patients, these were headache (95.63%), 

fatigue (94.67%), arthralgia (93.20%), fever (92.23%), 

myalgia (87.87%), and diarrhea (43.20%) (Table V).  

These results are consistent with the literature (Karine 

and Thibaut, 2010), indicating that the clinical signs are 

the same, although our prevalence rates for certain 

symptoms are lower and for others higher compared to 

the findings of Karine and Thibaut, who reported the 

following rates : joint pain, 95.2% ; headache, 75.8% ; 

muscle pain, 64.5% ; and diarrhea, 21% in the Réunion 

epidemic (Karine and Thibaut, 2010). 

 

CONCLUSION   
Our study on the epidemiological and clinical 

profile of Chikungunya in the cities of Abéché and 

Biltine allowed us to determine the seroprevalence of the 

Chikungunya virus, identify the socioeconomic groups 

most affected, and assess the participants’ knowledge of 

the virus. The results of this study suggest that the 

diagnostic capacity of health facilities should be 

strengthened. 

 

Of the 206 patients from the two cities, 38 tested 

positive for the Chikungunya virus, representing 18.45%. 

Females were the most affected by the Chikungunya 

virus. A high proportion—77.67% of patients—had 

standing water near their homes. Housewives were the 

most represented group among patients, accounting for 

46.11%. 

 

Several factors contribute to the spread of the 

Chikungunya virus among residents of the two cities, 

such as inadequate living conditions and a lack of 

awareness. It would be valuable to carefully analyze the 

various levels of exposure to vectors and methodically 

study their breeding sites in order to identify 

opportunities to eradicate them or at least limit their 

spread. Ongoing public awareness campaigns could help 

reduce the risk of exposure to vectors and thus limit the 

spread of the Chikungunya virus among the population.  

 

REFERENCES 

1. Ayouba, A., et al. (2017). Development of a 

sensitive and specific serological assay based on 

Luminex technology for detection of antibodies to 

Zaire Ebola virus. Journal of Clinical Microbiology, 

55(1), 165–176.  

2. Barrera, R., Hunsperger, E., Lanciotti, R. S., Munoz, 

J., Mutebi, J. P., Nasci, R. S., & Zielinski-Gutiérrez, 

E. (2011). Preparedness and response for 

chikungunya virus introduction in the Americas.  

3. Bellone, R. (2021). Aspects moléculaires de 

l'influence de la température sur la transmission du 

virus du chikungunya par le moustique Aedes 

albopictus (Doctoral dissertation, Sorbonne 

Université).  

4. Bourgarel, M., Caron, A., Jori, F., De Nys, H., 

Herbinger, I., Liégeois, F., & Ratiarison, S. (2022). 

Émergence/réémergence d'agents infectieux et 

risques épidémiques dans les forêts d'Afrique 

centrale.  

5. Brighton, S. W., Prozesky, O. W., & de la Harpe, A. 

L. (1983). Infection par le virus Chikungunya: Une 

étude rétrospective de 107 cas. South African 

Medical Journal, 63(9), 313–315. 

6. Burke, D. S., & Monath, T. P. (2001). Flaviviruses. 

In D. M. Knipe, P. M. Howley, D. E. Griffin, M. A. 

Martin, R. A. Lamb, & B. Roizman (Eds.), Fields 

virology (4th ed., pp. 1043–1126). Lippincott 

Williams & Wilkins. 

7. Simmons, C. P. (2012). Dengue. The New England 

Journal of Medicine, 366(15), 1423–1432.  

8. Chanas, A. C., Hubalek, Z., et al. (1979). A 

comparative study of O'nyong nyong virus with 

Chikungunya virus and plaque variants. Archives of 

Virology. 

9. Cornet, M., Robin, Y., Heme, G., Adam, C., 

Renaudet, J., Valade, M., & Eyraud, M. (1979). Une 

poussée épizootique de fièvre jaune selvatique au 

Sénégal oriental: Isolement du virus de lots de 

moustiques adultes mâles et femelles. Médecine et 

Maladies Infectieuses, 9(2), 63–66. 

10. Couderc, T., et al. (2008). A mouse model for 

Chikungunya: Young age and inefficient type-I 

interferon signaling are risk factors for severe 

disease. PLoS Pathogens, 4(2), e29. 

11. Diallo, I., Sondo, K. A., Tieno, H., Tamelokpo, E. 

Y., Zoungrana, J., Sagna, Y., & Drabo, Y. J. (2017). 

À propos de 98 cas de dengue hospitalisés dans une 

clinique privée de Ouagadougou: Aspects 

épidémiologiques, diagnostiques et évolutifs. 

Bulletin de la Société de Pathologie Exotique, 

110(5), 291.  

12. Dupuis-Maguiraga, L., Brun, S., Noret, M., Gras, G., 

& Roques, P. (2011). Physiopathologie du 

chikungunya: Les marqueurs de l’infection de la 

phase aiguë à l’atteinte chronique. Virologie, 15(4), 

251–268.  

13. Gaüzere, B. A., & Aubry, P. (2016). Infection à virus 

Chikungunya. Cours de médecine tropicale en ligne. 

14. Géraldin, P., et al. (2008). Estimation de la 

prévalence du Chikungunya à La Réunion par 



 
Aoudjali, M. A., Alio, H. M., Fissou, H. Y., Djibrine, M. A., Ali, H. M., Nodjokouambaye, Z. A., Ferdinand, D., Houlkeurbe, N. D., Chatté, A. Ind J 
Agri Life Sci; Vol-6, Iss-3 (May-June, 2026): 29-38. 

 

*Corresponding Author: Moussa Adoum Aoudjali 37 

 

séroenquêtes: Deux méthodes pour deux moments 

critiques de l’épidémie. BMC Infectious Diseases, 8, 

99. 

15. Duvallet, G. (2017). Entomologie médicale et 

vétérinaire (pp. 271–274). IRD–Quae. 

16. Gérardin, P., Perrau, J., Fianu, A., & Favier, F. 

(2008). Déterminants de l’infection à virus 

Chikungunya à l’île de La Réunion. Bulletin 

Épidémiologique Hebdomadaire, 38–40, 361–363. 

17. Hopp, M. J., & Foley, J. A. (2001). Global-scale 

relationship between climate and the dengue fever 

vector, Aedes aegypti. Climatic Change, 48, 441–

463. 

18. Godaert, L., Najioullah, F., Bartholet, S., Colas, S., 

Yactayo, S., Cabié, A., & Dramé, M. (2017). 

Atypical clinical presentations of acute phase 

chikungunya virus infection in older adults. Journal 

of the American Geriatrics Society, 65(11), 2510–

2515. 

19. Guerquin, V. (2015). Le chikungunya est une 

menace pour la population mondiale (Doctoral 

dissertation, Université de Lorraine). 

20. Gubler, D. J. (1998). Dengue and dengue 

hemorrhagic fever. Clinical Microbiology Reviews, 

11(3), 480–496. 

21. Gurugama, P., Garg, P., Perera, J., Wijewickrama, 

A., & Seneviratne, S. L. (2010). Dengue viral 

infections. Indian Journal of Dermatology, 55(1), 

68–78. https://doi.org/10.4103/0019-5154.60357 

22. Hahn, Y. S., Galler, R., Hunkapiller, T., Dalrymple, 

J. M., Strauss, J. H., & Strauss, E. G. (1988). 

Nucleotide sequence of dengue 2 RNA and 

comparison of the encoded proteins with those of 

other flaviviruses. Virology, 162(1), 167–180. 

23. Harley, D., Sleigh, A., et al. (2001). Ross River virus 

transmission, infection, and disease. (Incomplete 

source details—journal information required). 

24. Johnson, B. K. (1988). The arboviruses: 

Epidemiology and ecology (Vol. 3). 

25. Knudsen, A. B. (1995). Global distribution and 

continuing spread of Aedes albopictus. (Incomplete 

publication details). 

26. Krauss, H., Weber, A. E., Appel, M., Enders, B., 

Isenberg, H. D., Schiefer, H. G., Slenczka, H. G., 

Graevenitz, A. V., & Zahner, H. (2003). Viral 

zoonoses. In Zoonoses: Infectious diseases. 

27. Labadie, K., Larcher, T., Joubert, C., Mannioui, A., 

Delache, B., Brochard, P., & Roques, P. (2010). 

Chikungunya disease in nonhuman primates 

involves long-term viral persistence in macrophages. 

The Journal of Clinical Investigation, 120(3), 894–

906. 

28. Mason, P. J., & Haddow, A. J. (1957). An epidemic 

of virus disease in Southern Province, Tanganyika 

Territory, in 1952–53: A further note on 

chikungunya virus isolations and serum antibodies. 

Transactions of the Royal Society of Tropical 

Medicine and Hygiene, 51(3), 238–240. 

29. Mavalankar, D., Shastri, P., & Raman, P. (2007). 

Chikungunya epidemic in India: A major public-

health disaster. The Lancet Infectious Diseases, 7(5), 

306–307. 

30. McGill, I. P. E. (1995). Viral infections: Alphaviral 

arthropathy. Baillière’s Clinical Rheumatology, 

9(1), 145–150. 

31. Mourya, D. T., Thakare, J. R., Gokhale, M. D., 

Powers, A. M., Hundekar, S. L., Jayakumar, P. C., & 

Padbidri, V. S. (2001). Isolation of chikungunya 

virus from Aedes aegypti mosquitoes collected in 

Yawat, Pune District, Maharashtra State, India. Acta 

Virologica, 45(5–6), 305–309. 

32. Olaleye, O. D., Oladosu, L. A., Omilabu, S. A., 

Baba, S. S., & Fagbami, A. H. (1989). Complement 

fixing antibodies against arboviruses in horses at 

Lagos, Nigeria. Revue d’Élevage et de Médecine 

Vétérinaire des Pays Tropicaux, 42(3), 321–325. 

33. Olsen, G. H., Turell, M. J., et al. (1997). Efficacy of 

eastern equine encephalitis. (Incomplete citation—

journal/title details required). 

34. Paranjape, S. M., & Harris, E. (2010). Control of 

dengue virus translation and replication. Current 

Topics in Microbiology and Immunology, 338, 15–

34. 

35. Pastorino, B., Muyembe-Tamfum, J. J., Bessaud, 

M., Tock, F., Tolou, H., Durand, J. P., & Peyrefitte, 

C. N. (2004). Epidemic resurgence of chikungunya 

virus in Democratic Republic of the Congo: 

Identification of a new Central African strain. 

Journal of Medical Virology, 74(2), 277–282. 

36. Pialoux, G., Gaüzere, B. A., & Strobel, M. (2006). 

Infection à virus Chikungunya: Revue générale par 

temps d’épidémie. Médecine et Maladies 

Infectieuses, 36(5), 253–263. 

37. Porterfield, J. H. (1980). Caractéristiques 

antigéniques et classification des Togaviridae. 

38. Powers, A. M., Brault, A. C., Tesh, R. B., & Weaver, 

S. C. (2000). Re-emergence of Chikungunya and 

O’nyong-nyong viruses: Evidence for distinct 

geographical lineages and distant evolutionary 

relationships. Journal of General Virology, 81(2), 

471–479. 

39. Safronetz, D., et al. (2016). Vectorborne infections, 

Mali. Emerging Infectious Diseases, 22(2), 340–

342. 

40. Silva, A., & Dermody, T. S. (2017). Journal of 

Clinical Investigation, 123(3), 737–749. (Article 

title incomplete in source provided.) 

41. Sissoko, D., Moendanze, A., Malvy, D., et al. 

(2008). Seroprevalence and risk factors of 

chikungunya virus infection in Mayotte, Indian 

Ocean, 2005–2006. PLoS ONE, 3, e3066. 

42. Solignat, M. (2009). Cycle de réplication du virus 

Chikungunya chez l'homme et l’Aedes: Tropisme 

cellulaire et mécanisme d'entrée (Doctoral 

dissertation, Université Montpellier 1). 

43. Theillet, G. (2018). Développement d'un support 

microfluidique papier pour le diagnostic bas coût 

d'arboviroses émergentes (Doctoral dissertation, 

Aix-Marseille Université). 

https://doi.org/10.4103/0019-5154.60357


 
Aoudjali, M. A., Alio, H. M., Fissou, H. Y., Djibrine, M. A., Ali, H. M., Nodjokouambaye, Z. A., Ferdinand, D., Houlkeurbe, N. D., Chatté, A. Ind J 
Agri Life Sci; Vol-6, Iss-3 (May-June, 2026): 29-38. 

 

*Corresponding Author: Moussa Adoum Aoudjali 38 

 

44. Thiboutot, M. M., Kannan, S., Kawalekar, O. U., 

Shedlock, D. J., et al. (2010). Chikungunya: A 

potentially emerging epidemic? PLoS Neglected 

Tropical Diseases, 4(4), e623. 

45. Tsetsarkin, K. A., McGee, C. E., Volk, S. M., 

Vanlandingham, D. L., Weaver, S. C., & Higgs, S. 

(2009). Epistatic roles of E2 glycoprotein mutations 

in adaptation of Chikungunya virus to Aedes 

albopictus and Aedes aegypti mosquitoes. PLoS 

ONE, 4(8). 

46. Turell, M. J., Beaman, J. R., & Tammariello, R. F. 

(1992). Susceptibility of selected strains of Aedes 

aegypti and Aedes albopictus (Diptera: Culicidae) to 

chikungunya virus. Journal of Medical Entomology, 

29(1), 49–53. 

47. Van der Heyden, J., & Charafeddine, R. (2019). 

Enquête de santé 2018: Maladies et affections 

chroniques. Bruxelles, Belgique: Sciensano. 

48. Vega-Rúa, A., Lourenço-de-Oliveira, R., Mousson, 

L., Vazeille, M., Fuchs, S., Yébakima, A., & 

Failloux, A. B. (2015). Chikungunya virus 

transmission potential by local Aedes mosquitoes in 

the Americas and Europe. PLoS Neglected Tropical 

Diseases, 9(5), e0003780. 

49. Vu, D. M., Jungkind, D., & LaBeaud, A. D. (2017). 

Chikungunya virus. Clinics in Laboratory Medicine, 

37(2), 371–382. 

50. World Health Organization. (1997). Dengue 

hemorrhhagic fever: Diagnosis, treatment, 

prevention and control (2nd ed.). Geneva, 

Switzerland: Author. 

 
 
 


