



Epidemiological and Clinical Aspects of Dengue: A Study at the Renaissance University Hospital Centre in N'Djamena, Chad

ABSTRACT 

Introduction: Dengue is a re-emerging viral zoonosis caused by an RNA virus of the family Flaviviridae of the genus Flavivirus, transmitted to humans through the bite of infected mosquitoes of the genus Aedes. These mosquitoes are often found in tropical and subtropical regions. Cases are most commonly asymptomatic or result in mild febrile illness; however, classic dengue fever can progress to dengue hemorrhagic fever, which is a severe form characterised by high fever, severe bleeding, organ impairment and/or a potentially rapid and significant drop in blood pressure. The aim of this study was to describe the epidemiological, clinical and evolutionary aspects of Dengue at the Renaissance University Hospital Centre in N'Djamena, Chad.

Methodology: This was a descriptive cross-sectional study of dengue data collection for 12 months at the Renaissance University Hospital Centre from 1st May, 2023 to 30th April, 2024. All patients hospitalised during the study period were included. Epidemiological, clinical and evolutionary aspects were studied. Data was analysed using SPSS V21.0.

Results: During the study period, out of the 213 patients that were hospitalised, 42 (19.7%) patients were diagnosed with Dengue. Males were predominant by 81% (n=34) with a sex ratio of 4.2. The age range 31 to 40 years was represented in 31% (n=13) of patients. The mean age was 40 ±15 years, with an age range of 24 to 61 years. Merchants were the most represented group with 31% (n=13) of patients. Fever was the most common symptom in 95.2% (n=40) of patients, while complications were dominated by dehydration in 38.1% (n=16) of patients. There were 9.5% (n=4) patient mortality. 

Conclusion: Dengue is a re-emerging viral zoonosis that occurs particularly in urban and rural communities but also in the wealthier districts of N'Djamena. However, dengue increases with urbanisation because it creates conditions that are ideal for transmission. While most infections are mild, some can develop into severe, potentially fatal forms. This poses a problem in diagnosing dengue fever.
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INTRODUCTION 

Humans have been combating viruses since before our species had even evolved into its recent form. In some cases of viral infections, vaccines and antiviral drugs have allowed us to treat infections from spreading broadly, and have facilitated to patient's recovery. But it is far from over to fight against the viruses (Sharma et al., 2021). Dengue is a vector-borne arboviral disease that primarily affects tropical and subtropical countries [1]. It is a viral infection which is transmitted to humans through the bite of infected mosquitoes. The virus belongs to the family Flaviviridae and the genus Flavivirus [2]. Dengue remains a significant public health concern, more commonly in tropical regions. According to the WHO, the case fatality rate was 2.5% in the year 2022 [3,4]. Dengue infection causes clinical manifestations ranging from malaria-like symptoms to life-threatening illnesses [2]. Cases are most commonly asymptomatic or result in mild febrile illness; however, classic dengue fever can progress to dengue hemorrhagic fever, which is a severe form characterised by high fever, severe bleeding, organ impairment and/or a potentially rapid and significant drop in blood pressure (shock). The pathogenesis is complex, with the involvement of different immune factors. After the incubation period, which ranges from 3-14  days,  the illness begins  abruptly and in patients with moderate to severe disease,  is followed by three phases-febrile,  critical and recovery (Agarwal et al., 2017; Nasir et al., 2024). The clinical picture can range from mild fever to classic dengue with haemorrhage (DHF) and/or shock. Classic dengue is an acute infection that manifests clinically from 4 to 10 days after the bite of an infected mosquito [5]. Immunoglobulin M (IgM) ELISA seroconversion is the gold standard test for the diagnosis of dengue [6]. Management is primarily symptomatic [7]. Vector control remains the primary method of preventing dengue infections [8]. In Africa, dengue cases are largely underreported, but recent outbreaks suggest that some parts of the continent may be at increased risk of transmission [9]. Information regarding dengue virus transmission is very limited in West Africa. Several surveys have reported results from travel-related cases [10]. Among the 5 dengue virus serotypes, 1 and 2 are predominant in West Africa. In Côte d’Ivoire, studies have highlighted the circulation of serotypes 1, 2, and 3 [11]. First appearing in Mali in 2009, this country also experienced a dengue epidemic in 2017 and 2019 [12–14]. In Burkina Faso, dengue epidemics have been recurrent in recent years [15,16]. In this context of recurrent dengue epidemics in neighbouring countries (Mali and Burkina Faso), Niger had its first case of dengue virus type 3 in the year 2022 [17] and recorded a few cases at the end of 2023 in Niamey and Zinder [18,19]. In Chad, there is little data in the literature, and dengue remains difficult to diagnose throughout the country, given the insufficient technical platform for biological diagnostic tools. Thus, most cases of dengue are confused with malaria attacks and other febrile illnesses.

PATIENTS AND METHODS

This was a descriptive, cross-sectional study with prospective data collected over a 12-month period from 1st May, 2023, to 30th April, 2024, at the Renaissance University Hospital Centre in N'Djamena, Chad. 
Inclusion criteria: All patients hospitalised during the study period at the Renaissance University Hospital Centre with a confirmed positive diagnosis of dengue (NS1 Ag and IgG/IgM combo test kit, RT-PCR) and who provided a voluntary informed consent were included.

Exclusion criteria: The study excluded patients who were hospitalised but tested negative for dengue, patients who did not provide informed consent and patients who were involved in other studies.

Study variables: The variables studied were sociodemographic, clinical and paraclinical. The paraclinical studies included the Dengue NS1 Ag? -IgM/IgG RDT kit, Dengue RT-PCR, complete blood count (CBC), Urea-Creatinine and AST/ALT transaminases. First, a Dengue NS1 Ag-IgM/IgG combo test kit was performed by centrifuging the sample collected in a dry tube to obtain the serum used for the immunochromatographic test (Dengue Combo-AgNS1-IgM/IgG test). Samples from positive cases were sent to the laboratory for confirmation by RT-PCR.

Data collection: Epidemiological and clinical data were collected using a pre-established form. Biological and virological data were collected based on the results of immunological, biochemical, haematological and molecular analyses.

Data entry and analysis: Data were entered using  Microsoft Excel 2016 and analysed using SPSS V21.0.

Ethical approval: Approvals and authorisations were obtained for this work, including those from the Faculty of Human and Health Sciences at the University of N'Djamena and the management of the Renaissance University Hospital Centre. Data collection was obtained with respect to the anonymity and confidentiality of patient information. Informed consent and/or free assent were obtained from the patients. Data confidentiality was ensured through the anonymisation and security of patient data.
RESULTS

Hospital prevalence: During the study period, out of 213 patients who were hospitalised and had undergone a rapid diagnostic test for dengue, 42 (19.7%) patients tested positive. 

Sociodemographic data- Of the 42 (19.7%) patients, 34 (81%) were male, with a sex ratio of 4.2. The age range 31 to 40 years represented 31% (n=13) of patients. The mean age of the patients was 40 ±15 years, with an age range of 24 to 61 years. Merchants represented 31% (n=13) of patients. The majority of the patients, 64.3% (n=27), came from rural areas near the city of N'Djamena (Table I).

Clinical data: The most common signs were fever, headache, polyarthralgia and myalgia, with 95.2% (n=40), 71.4% (n=30), 69% (n=29) and 66.6% (n=28), respectively. Signs of haemorrhage were found in 23.8% (n=10) of patients. Of these, hematemesis was accounted in 40% (n=4) of patients. Signs of severity were found in 16.7% (n=7), of which hematuria represented 7.1% (n=3). The simple form was the most common, with 57.1% (n=24), followed by the hemorrhagic form in 23.9% (n=10) (Table I).

Biological data: IgM and IgM+IgG were positive in 57.1% (n=24) and 42.9% (n=18) of patients, respectively. RT-PCR and NS1 Ag were positive in 11.9% (n=5) and 2.4% (n=1) of patients, respectively. Biochemical results showed that 83.3% (n=35) had hepatic cytolysis, 21.4% (n=9) had impaired renal function, and CRP was positive in 85.8% (n=36) of patients. The complete blood count showed that 11.9% had severe anaemia and 23.8% had moderate anaemia. Hyperleukocytosis was found in 35.7% (n=15) and thrombocytopenia in 59.5% (n=25) of patients (Table I).  The thick smear was positive in 16.7% (n=7).

Table I: Epidemiological, clinical, paraclinical and evolutionary data of patients
	Epidemiology (n=42) 
	Clinical (n=42)
	Paraclinical (n=42)
	Complications (n=42)
	Signes (n=42)

	 
	%
	
	%
	 
	%
	
	%
	 
	%

	Sex
	
	Fever
	95.2
	Serology
	
	Dehydration 
	38.1
	Severity 
	

	Male
	81
	Headache
	71.4
	IgM
	57.1
	Hemorrhagic shock
	11.9
	Pallor
	2.4

	Female 
	19
	Chills
	35.7
	IgM+/IgG+
	42.9
	Coma
	14.3
	Altered level of consciousness 
	4.8

	Province 
	
	Muscles sourness 
	16.7
	NS1 Ag
	2.4
	Paraplegia 
	2.4
	Prostration
	2.4

	Urban regions
	64.2
	Cough
	2.4
	RT-PCR
	11.9
	Acute renal failure 
	21.4
	Macroscopic hematuria 
	7.1

	Rural regions
	35.8
	Asthenia 
	9.5
	Transaminases
	
	Severe Anemia 
	11.9
	Others
	83.3

	Occupation
	
	Myalgia
	66.6
	Cytolysis
	21.4
	
	
	Clinical form
	

	Public servant 
	23.8
	Dizziness 
	11.9
	CRP
	85.8
	
	
	Classic dengue fever
	57.1

	Student
	11.9
	Retro-orbital pain
	7.1
	Hemogram
	
	
	
	Dengue hemorrhagic fever
	23.8

	Merchant
	31
	Polyarthralgia 
	69
	Anemia 
	34.7
	
	
	Dengue shock syndrome 
	2.4

	Military
	7.1
	Epigastralgia
	9.5
	Hyperleukocytosis
	35.7
	
	
	Associée
	16.7

	Housewife 
	7.1
	Hemorrhagic signs
	23.8
	Thrombocytopenia 
	59.5
	
	
	
	

	Others
	19.1
	
	
	 
	 
	 
	 
	 
	 


Treatment: Therapeutically, treatment focused on managing symptoms and preventing complications, primarily through supportive care with 95.2% (n=40) rehydration and 76.2% (n=32) analgesics.

Table II: Distribution of patients according to their symptomatic treatments
	Treatment
	Effectifs (n=42)
	Percentage (%)

	Analgin (Metamizole)
	32
	76,2

	Antibiotic
	15
	35,7

	Rehydratation 
	40
	95,2

	Antiemetic 
	21
	50

	Proton pump inhibitors
	25
	59,1

	Vitamin E
	22
	52,4

	Antispasmodic 
	8
	19

	Antimalarial
	7
	16,7

	Oxygen therapy
	7
	16,7

	Intensive care unit
	7
	16,7

	Transfusion
	5
	11,9

	Dialysis
	1
	2,4


Evolutionary aspects- Almost half of our patients were hospitalised between 1-7 days, which was 42.9% (n=18). The most common complications were 38.1% (n=16) dehydration and 21.4% (n=9) (Table 1) acute renal failure. Patient mortality rate was 9.5% (n=4).
DISCUSSION

From an epidemiological perspective, the hospital prevalence was 19.7%. This frequency is lower than that reported by Idrissa et al. in 2022 [2] and Sondo et al. in Burkina Faso in 2022 [20], who reported 58% and 44%, respectively. It is also similar to those of Mberkadi in Mali in 2023 [21] and Ka et al. in Senegal in 2024 [22], who found 23.4% and 22.3%, respectively, in their studies. This difference is likely related to the sample size and duration of these different studies.

In this series, the most represented age group was 31 to 40 years, which was 31% (n=13) of patients.  This result is similar to that of Mberkadji in Mali in 2023 [21] and Sondo in Burkina Faso in 2022 [20], who obtained 29.3% and 27%, respectively, in the age range of 30 to 45 years. Additionally, Ka et al. in Senegal in 2024 [22] similarly reported that 18.2% of their patients were in the age range of 36-45 years.

In our hospital, we reported a male predominance of 81% with a sex ratio of 4.2. This result corroborates those of Salwa et al. in Sudan in 2022 [23] and Ka et al. in Senegal in 2024 [22], who reported 63% and 54.5% males, respectively. This male predominance could be explained by the fact that men are more exposed due to their professional activities.

Regarding origin, the majority of patients came from rural areas, with 64.3%. The same pattern was observed by Mega et al. in Nicaragua in 2016 [24], where 95% of the patients came from rural areas. 

This high frequency of infected patients could be explained by the fact that in these areas, there is poor water management, which is a breeding ground for mosquitoes, leading to a higher mosquito-to-human ratio and increased dengue risk. Also, they have fewer health facilities and a shortage of doctors, leading to delayed diagnosis and treatment, and potentially increased transmission and more severe cases. Additionally, rural areas are usually unsanitary and conducive for vector proliferation, with vectors travelling from endemic areas to N'Djamena via disinfected buses. 

The high frequency of infected patients could be explained by the fact that there are fewer healthcare facilities and a shortage of doctors, also, these areas usually have poor water management and unsanitary, which is conducive for vector proliferation, with vectors traveling from endemic areas to N'Djamena via disinfected buses, leading to increased dengue transmission and potentially more severe cases. 

The main clinical signs observed were 95.2% fever, 71.4% headaches, 69% polyarthralgia and 66.6% myalgia. This result, comparable to that of Salwa et al. in Souda in 2022 [23], reported 97.5% fever, 95.5% headaches and 71% polyarthralgia, and Wic et al. in Togo in 2023 [8], reported 48.7% fever and 48.7% headaches, which were the most common symptoms.

Regarding the clinical forms, hemorrhagic signs represented 24% or 23 8% in our study, and this result corroborates that of Diallo et al. in Senegal in 2017 [4], with 21.4%. Hematemesis and hematuria were found in 9.5% and 7.1%, respectively.  In contrast, Diallo et al. in 2017 found 12.2% gum bleeding, 6.12% hematuria and 5.1% hematemesis, higher than those of Kuo et al. in Taiwan in 2010 [25], Ka et al. in Senegal in 2024 [22], and Deepali et al. in India in 2018 [26], who reported 20.6%, 4.5% and 1% of hemorrhagic signs, respectively.

In our study, Dengue IgM+ and IgM+/IgG+ antibodies were positive in 57.1% and 42.9% of patients, respectively. RT-PCR and NS1 Ag were positive in 11.9% and 2.4% of patients, respectively. This result is higher than those of Kurnia in Indonesia in 2022, who reported 25% IgM+ and 18.3% IgM+/IgG+ and Abdourahman et al in Benin in 2019, who reported IgM+, IgG+ and IgM+/IgG+ in 7%, 22.3% and 4.7%, respectively [27,28]. A high frequency of IgM+ in our series was due to the early presentation, during the acute phase of the infection.

Malaria was associated with dengue fever in 16.7% of patients. This result is lower than those of Sow et al in Senegal in 2016 [29], Sondo et al in Burkina in 2022 [20] and Abdourahman et al in Benin in 2019 [28], who reported 48.7%, 24.6%, and 20% of malaria was associated with dengue, respectively. The low frequency in this series could be explained by the systematic self-medication with antimalarials in the event of any fever before any medical consultation.

Regarding transaminases, hepatic cytolysis was noted in 83.3%. This result is higher than those of Diallo et al, Burkina in 2017 [4] and Soudre et al in France in 2020 [30] who reported 73% and 65% of hepatic cytolysis, respectively. Dengue virus, like the yellow fever virus, has a replication phase in hepatocytes, causing liver damage and eventually cell apoptosis. This high frequency is exacerbated by self-medication with analgesics such as paracetamol.

On blood counts, 11.9% had moderate anaemia and 23.8% had severe anaemia. Leukocytosis was found in 35.7% and thrombocytopenia in 59.5% of patients. This result is similar to that of Ka et al. in Senegal in 2024 [22], who reported severe anaemia in 17.1% and thrombocytopenia in 69.7% of patients. Soudre et al in France in 2020 [30], Sondo et al in Burkina Faso in 2016 [20] and Diallo et al in Senegal in 2017 [4] reported thrombocytopenia in 89%, 48.57%, and 57.1% of patients, respectively. Thrombocytopenia is very common in dengue fever and is a poor prognostic factor.

In this series, blood urea nitrogen and creatinine levels were elevated in 21.4% (n=9) of patients. This result is higher than that of Ka et al. in Senegal in 2024 [22], which reported an elevation of 15.9% of patients. This situation could be explained by dehydration leading to acute respiratory failure, but also by complications related to dengue fever, or even self-medication and/or herbal remedies.

During hospitalisation, our patients received symptomatic treatment based on rehydration,  analgesics, antipyretics including Metamizole (Analgin), noramidopyrine (analgin), antiemetics, and antispasmodics in 95.2%, 76.2%, 50% and 19%, respectively.  This result is similar to that of Diallo et al. in Burkina Faso in 2017 [4], who reported that these patients received rehydration, antipyretics, antiemetics, and antispasmodics in 96%, 57%, 76.5% and 36.7%, respectively.

Hemodialysis was performed in 2.4% of patients. This result is similar to that of Chang in Taiwan in 2017 [31], who reported 4.4%, but lower than that of Sondo et al. in Burkina Faso in 2022 [20], who reported that 34.8% of their patients received hemodialysis. In our series, the low frequency was explained by the fact that our patients did not have any chronic kidney disease, but on the other hand, it is probably due to a small study population compared to others.

The most common complications were dehydration, which led to acute renal failure and shock, with a frequency of 38.1%, 21.4% and 11.9%, respectively. This result is similar to that of Sondo et al. in Burkina Faso in 2022 [20], who reported that the most common complications were shock and acute renal failure in 42.8% and 28.6%, respectively, and Yapo et al. in Côte d'Ivoire in 2024, Chang et al. in Taiwan in 2017 and Mallhi et al. in Asia in 2016, who reported functional acute renal failure in 29.2%, 14.2%, and 7.1%, respectively [31–33].

In this series, the case fatality rate was 9.5%, which could be related to the sample size. Our results are similar to those of Ka et al. in Senegal in 2024, who reported a case fatality rate of 6.8% [22]. However, they are both lower than that of Yapo et al. in Ivory Coast in 2024 [33], who reported a case fatality rate of 20.8%, and higher than those of Gado et al. in Niger in 2024 [34]. Mortality in this series was linked to the different complications of dengue and comorbidities such as diabetes and hypertension, where patients would be at a higher risk of death. On the other hand, delayed consultation leads to delayed diagnosis and treatment. Early and prompt treatment is crucial for improving outcomes and, therefore, a lower case fatality rate. 

The mean length of hospitalisation for our patients was 7 days. This result is similar to that of Sondo et al. in Burkina Faso in 2022 [20], who reported a length of hospitalisation of 6 ±5 days, and Ka et al. in Senegal in 2024 [22], who reported a length of hospitalisation of 6 days.
CONCLUSION

The dengue epidemic in Chad is a reality and represents a re-emerging viral disease, similar to tropical and subtropical countries. Our hospital prevalence is high. In this series, this disease affects young people of both sexes, with a predominance of males, living in rural, urban and peri-urban areas. Dengue is associated with other tropical diseases, particularly malaria, with which it shares similar symptoms, hence the importance of having new diagnostic tools that allow both to be identified simultaneously. The treatment for dengue fever is primarily symptomatic and supportive, focusing on alleviating symptoms and preventing complications, as there is currently no specific antiviral drug, despite its grave threat to humanity. Early clinical detection and management of dengue patients can significantly reduce mortality rates. A multicenter study extending to all provinces is necessary to determine the true seroprevalence and seroepidemiology of dengue. 
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