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ABSTRACT:  

Introduction: Dengue, also known as "tropical flu", is an acute viral infection caused by an 

arbovirus of the flaviviridae family and genus Flavivirus. It is a public health problem in 

Burkina Faso.  

Objective: The aim of this study was to understand the determinants of dengue mortality at 

the CHR in Koudougou in 2023. 

Methods: This was a cross-sectional study with analytical purpose on probable dengue cases 

at the CHR of Koudougou from January 1, 2023 to December 31, 2023. The sampling was 

based on a census of all probable dengue cases received and treated at the CHR in 

Koudougou during the study period. A validated questionnaire was used for data collection. 

Results: The mean age of patients was 33.16 years with extremes of 2 and 96 years. The age 

group 21-31 years was predominant in 33.55% (n=105) of cases; and males in 54.95% 

(n=172). The majority of cases lived in urban areas in 89.78% (n=281). The study also 

showed that the probable cases found were most often positive for NS1 antigen in 92.33% 

(n=289); and presented primary dengue in 84.35% (n=264). The mortality rate was 9.9%. 

The results of the final multivariate logistic regression model showed that baseline delay 

(p=0.013), respiratory distress (p=0.002), impaired consciousness (p=0.001), acute renal 

failure (p=0.041) and comorbidity (p=0.011) were significantly associated with the death of 

probable dengue cases at the CHR in Koudougou. 

Conclusion: The lethality of probable dengue cases was high. Baseline delay, respiratory 

distress, altered consciousness, acute renal failure and co-morbidity were the factors 

influencing mortality. To better understand these determinants and improve clinical 

outcomes, more in-depth studies are essential. 

1. Introduction 

Dengue fever, also known as "tropical flu", is an acute viral infection caused by a flaviviridae 

arbovirus, and the genus Flavivirus. There are four serotypes of dengue virus (DENV for dengue 

virus): DENV-1, DENV-2, DENV-3 and DENV-4 [1,2]. It is transmitted to humans by the bite of 

infected female mosquitoes of the genus Aedes, mainly by Aedes aegypti and Aedes albopictus [2,3]. 

It is classified as a neglected tropical disease and currently represents a major public health concern, 

especially in the tropics and subtropics [4–6]. 

Dengue is the most widespread arboviral disease in the world, with an estimated incidence of about 

390 million cases per year, of which 75.38% are asymptomatic [2]. The 2021 World Health 

Organization (WHO) report indicates that over the past twenty years there has been a significant 

increase in active dengue cases, from 505,430 in 2000 to 5.2 million in 2019 [4]. The disease has now 
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become endemic in more than 100 countries in Africa, the Americas, the Eastern Mediterranean, 

Southeast Asia and the Western Pacific; the latter two regions being the most affected [7]. 

Global deaths from dengue fever have increased by almost 50%, resulting in approximately 18,500 

deaths each year [6]. 

Dengue mortality in Africa is very worrying. Carabali et al., 2015 found a mortality rate of 2.6% in 

Africa [8]. Outbreaks have been reported in various African countries and diagnostic capabilities were 

limited [9]. In sub-Saharan Africa, dengue patients are likely to be neglected due to lack of awareness 

among health professionals and difficulty distinguishing the disease from other common febrile 

conditions such as malaria [2].   

To better understand the impact of dengue in Koudougou, Burkina Faso, we conducted a study on 

cases of dengue confirmed by RDT (Rapid Diagnostic Test) that were received and treated at the CHR 

in Koudougou during the 2023 outbreak. 

2. Objectives 

The general objective was to study the determinants of dengue mortality at the Koudougou Regional 

Hospital Centre in 2023. More specifically, it was: 

- Determine the lethality of dengue at the CHR in Koudougou in 2023; 

- Identify the factors associated with the occurrence of probable dengue cases at the CHR in 

Koudougou in 2023. 

3. Methods 

Type of study and period of study 

This was a cross-sectional study with analytical focus on probable dengue cases at the CHR of 

Koudougou from January 1, 2023 to December 31, 2023. 

Sampling 

Sampling was based on the census of all probable dengue cases received and treated at the CHR in 

Koudougou during the study period.  

Criteria for inclusion of patients 

The patients included in this study were those whose RDT dengue test was positive.  

- Primary dengue case: Patients with negative IgG for dengue and IgM and/or Ag NS1 were positive 

for RDT. 

- Secondary dengue case: Patients with positive IgG for dengue and IgM and/or Ag NS1 were 

positive for RDT. 

Patients with IgG positive in isolation, in the absence of titration techniques, were considered immune 

to previous dengue infection and were excluded from the study. 

Data collection and variables studied  

The data collection technique in the study was literature review; and the data were extracted from 

patient hospital records as well as consultation records, of the laboratory and hospitalization using a 

data extraction sheet including socio-demographic characteristics (age, sex, marital status, occupation, 

level of education, residence area), clinical data  (warning signs, signs of severity, existence of 

associated pathologies and comorbidity), biological data, therapeutic data, as well as the classification 

of cases according to the severity or death of patients. 

Operational definitions of dengue cases 

Suspected case: Any person with an acute febrile disease characterized by a temperature above 39°C, 

persisting for 2 to 7 days and accompanied by at least two of the following clinical manifestations: 

headache, retro-orbital pain, myalgia, arthralgia, rash, bleeding, or shock [10]. 

Probable case: A suspected case that gives a positive result to a RDT. A dengue positive RDT is 

defined as the presence of IgM and/or IgG positive serology and/or NS1 antigen positivity [10]. 

Confirmed case: This includes any suspected or probable cases confirmed by laboratory tests: IgM 

positive serology (ELISA), high IgG titers, virus identification by RT-PCR (reverse transcriptase 

polymerase chain reaction) or viral isolation by culture techniques [10].  
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Data processing tools 

Statistical analysis of these data was performed with STATA 16.0 software. The figures and tables 

were created using Excel software. 

Data analysis 

Descriptive analysis:  

The quantitative variables with a normal distribution were expressed as an average with their standard 

deviation after completion of a normality test. Variables that had an abnormal distribution were 

expressed as a median with their interquartile interval. Qualitative variables were expressed as a 

percentage or proportion. 

Bivariate analysis:  

The existence of association between dependent and independent variables was investigated using the 

KHI-II test. The strength of this association was assessed through odds ratio (OR) and their 95% 

confidence interval. The threshold of materiality was chosen at 20%. 

Multivariable analysis:  

In logistic regression, all variables with a 20% p-value during the bivariate analysis were introduced 

into the final model. Then, based on the step-by-step modelling strategy, all variables with a p-value 

greater than 5% (significance threshold) were eliminated. The variables that were selected in the final 

model were those with a p-value of less than or equal to 5%. 

Ethical and deontological aspects 

The study was approved by the National Ethics Committee for Health Research; then obtained the 

authorization of the Director-General of the CHR in Koudougou. We are committed to ensuring the 

confidentiality of the data collected, while ensuring anonymity through the collection tool. 

4. Results 

Descriptive analysis 

 
Figure 1: Flow diagram of the study population 

Dengue lethality at the CHR of Koudougou in 2023 

During the study period, 31 deaths were recorded out of 313 probable dengue cases; a mortality rate 

of 9.9%. 

Socio-demographic characteristics 

The mean age of patients was 33.16 years with extremes of 2 and 96 years. Table 1 presents the 

sociodemographic characteristics of patients. 
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Table 1: Sociodemographic characteristics of patients. 

Features Staff (n=313) Percentage (%) 

Age group (years)   

[2 - 21[ 64 20,45 

[21 -31[ 105 33,55 

[31 - 41[ 64 20,45 

[41 - 51[ 38 12,14 

Over 50 years old 42 13,42 

Sex   

Female 141 45,05 

Male 172 54,95 

Pregnant woman   

Non 139 98,58 

Yes 2 1,42 

Table : Sociodemographic characteristics of patients (rest). 

Features Staff (n=313) Percentage (%) 

Occupation   

Farmer 17 5,43 

Merchant 16 5,11 

Student 102 32,59 

Homemaker 61 19,49 

Employee in the public sector 55 17,57 

Other 62 19,81 

Marital status   

Single 118 37,7 

Married 195 62,3 

Level of education   

None 99 33,11 

Primary 54 18,06 

Secondary 54 18,06 

Post-secondary 92 30,77 

Area of residence   

Rural 32 10,22 

Urban 281 89,78 

Delay consultation and onset of disease   

Less than one week 197 65,02 

More than a week 106 34,98 

Location of the first consultation   

CHR 129 41,21 

CMA/CM 2 0,64 
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CSPS 182 58,15 

Reference delay   

No < 72h 170 92,9 

Yes  > 72h 13 7,1 

Self-medication   

No 246 84,54 

Yes 45 15,46 

Clinical characteristics of patients 

Table 2: clinical characteristics of patients 

Features Staff (n=313) Percentage (%) 

Warning sign   

Infectious syndrome 310 99,04 

Algesic syndrome 228 72,84 

Sign of gravity   

Hemorrhagic syndrome 111 35,46 

Jaundice 13 4,15 

State of shock  6 1,92 

Respiratory distress  44 14,06 

Disorders of consciousness  45 14,38 

Kidney failure  83 26,52 

Oligo-anuria  15 4,79 

Associated malaria   
No 207 66,13 

Yes 106 33,87 

Existence of comorbidity   

No 288 92,01 

Yes 25 7,99 

RDT dengue   

AgNS 1 289 92,33 

TIgM 45 14,38 

IgG 48 15,34 

Type of dengue    

Primary 264 84,35 

Secondary 49 15,65 

White blood cells   

Hyperleucocytosis 66 25,1 

Leukopenia 97 36,88 

Normal 100 38,02 

Anemia    

Mild anemia 95 35,98 
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Features Staff (n=313) Percentage (%) 

Moderate anemia 36 13,64 

Severe anemia 23 8,71 

Absent 110 41,67 

Therapeutic and patient data 

Table 4: patient therapeutic and evolutionary data 

Features 

Staff 

(n=31

3) 

Percentage 

(%) 

Patient Treatment   

Platelet transfusion  40 70,18 

CGR Transfusion  24 42,11 

Availability of labile 

blood product within 

24 hours  

57 100 

Length of 

hospitalization  
  

Less than one week 224 85,82 

More than a week 37 14,18 

Hospital Discharge 

Status 
  

Alive 282 90,1 

Deceased  31 9,9 

Multivariate logistic regression 

The determinants associated with dengue death are summarized in Table 5. 

Table 5: Results of multivariate logistic regression between model-independent variables and patient 

deaths 

Features OR 95% IC p-value 

Age 1,02 0,98 – 1,07 0,3 

Reference delay    

No (<72h) — —  

Yes (>72h) 22 2,27 – 348 0,013 

Respiratory distress    

No — —  

Yes 11,9 2,68 – 71,6 0,002 

Disorders of consciousness    

No — —  

Yes 19,9 4,04 – 156 0,001 
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Table 5: Results of multivariate logistic regression between model-independent variables and patient 

deaths (rest) 

Features OR 95% IC p-value 

Acute renal failure    

No — —  

Yes 6,68 1,26 – 52,2 0,041 

Existence of comorbidity    

No — —  

Yes 18,8 2,23 – 222 0,011 

5. Discussion 

Limitations of the study 

The study has many limitations. Also, we were unable to obtain RT-PCR results to confirm cases on 

the one hand and to identify the serotype of the virus on the other. Despite these constraints, our results 

are innovative in the context of Burkina Faso. This study is, to our knowledge, one of the few studies 

on probable dengue cases at the CHR in Koudougou. 

Dengue lethality at the CHR of Koudougou in 2023 

The fatality rate of probable dengue cases at the CHR in Koudougou in 2023 was 9.9%.  

This high lethality in our context could be explained first by environmental factors. Indeed, the 

majority of probable dengue cases in the study were reported from early August 2023 to late December 

2023; corresponding to climatic conditions favourable to mosquito proliferation [11], may lead to an 

increase in dengue cases and, therefore, overload of health systems. Also, the rapid and uncontrolled 

urbanization of the city of Koudougou could be the cause of precarious living conditions, such as lack 

of drinking water and sanitation, exacerbating the transmission of the virus and the severity of the 

disease [12]. Secondly, the lack of a technical platform could explain this high lethality. Finally, the 

circulation of more virulent strains could contribute to more severe forms of the disease and thus to 

increased lethality [13,14]. During previous outbreaks in Burkina Faso, dengue virus serotype 1 

(DENV-1) and DENV-2 were the predominant serotypes. But it is clear that the 2023 epidemic was 

the most deadly with a death rate of 0.46%; with an appearance and predominance of serotype 3 [10]. 

In Brazil, a longitudinal and multicentre study of a series of cases in laboratory-confirmed dengue 

patients admitted to intensive care units (ICU) in 2015, to assess the factors associated with death 

found a lethality of 2.3%  [15]. Our results corroborate those found by Sondo et al. in 2021 in Burkina 

Faso, which were 9.8% in a study carried out almost in the same contexts as ours, with the same 

methodology [6]. 

This high lethality will lead to a decrease in the labour force with a reduction in economic productivity.  

Given the lack of targeted antiviral treatments or vaccines against dengue, vector control and public 

awareness of clinical manifestations of dengue, appears to be the only effective strategy for preventing 

and managing this disease [16]. 

Factors associated with the occurrence of deaths of probable dengue cases at the CHR in 

Koudougou in 2023 

Reference delay 

The reference delay was significantly associated (OR=22; p=0.013) with the death of probable dengue 

cases at the Koudougou CHR.  

Patients with a referral delay were twenty-two times more likely to die than those who did not. 

This could be explained by difficulties in accessing care for populations with delays in diagnosis and 

management. Indeed, Burkina Faso is currently facing a security challenge throughout its territory. In 

the Centre-Ouest region, several CSPS have been closed due to the context of insecurity, limiting 

access to health care for the population. In addition, the deterioration of the road network would 

complicate access to health care during the winter season. Patient referral makes much more sense 

than reference delay.  
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In the literature, several authors have also noted this significant association between delay and death 

[8,17]. 

This reference delay will lead to the occurrence of complications and serious cases, hence the need to 

create initiatives to improve access to care, and encourage early consultation. 

Respiratory distress 

Respiratory distress was significantly associated (OR=11.9; p=0.002) with the death of probable 

dengue cases at the CHR in Koudougou.  

Patients with respiratory distress had an eleven-fold higher risk of death compared to those who did 

not. 

Our results could be explained by the creation of a third sector (significant plasma leak) in patients, 

causing hypovolemia and shock [18]. Also, by limited access to medical care which will lead to an 

aggravation of complications including respiratory distress.  

Our results corroborate those found in the literature. In Thailand in 2014, Laoprasopwattana et al. 

noted that all deaths Were caused by respiratory distress [19]. Salvi and Vaidya in 2022, objectified in 

India that respiratory distress was a key predictor of dengue-associated mortality with a mortality rate 

of 43.5% [20]. Studies conducted in Brazil in 2015 [15], and Vietnam in 2017 [21], also identified 

respiratory distress as a risk factor associated with mortality in patients with dengue.   

Respiratory distress associated with dengue fever may indicate a more severe epidemic with increased 

mortality; and, on the other hand, a significant psychological impact it can cause through anxiety and 

stress in patients and their families, thus affecting the healing process.  

The presence of respiratory distress requires increased surveillance and rapid response by health 

authorities, allowing for early identification of those who may develop into more severe forms of the 

disease. 

Impaired consciousness 

The disorders of consciousness were significantly associated (OR=19.9; p=0.001) with the death of 

probable dengue cases at the CHR in Koudougou.  

Patients with impaired consciousness were nineteen times more likely to die than those without. 

Our results could be explained first by the presence of respiratory distress and hypoxia that can affect 

the brain and cause alterations in consciousness. Secondly by severe anemia cause by hemorrhagic 

syndrome and leading to cerebral hypoxia. 

Medagama et al. in 2020 in Sri Lanka [22] and Nurnaningsih et al. in 2022 in Indonesia [23] noted that 

disturbances of consciousness were associated in 20% and 36% of deaths, respectively. Acharya et al. 

in 2018, objectified that encephalopathy was associated with a significant increase in the risk of death 

with a p-value of 0.001 in India, highlighting its critical impact [24]. Other authors have also reported 

this association in the literature [25,26]. 

Altered consciousness is a sign of organ failure, increasing the risk of death. The change in the patient’s 

mental status can cause emotional and psychological stress to the family and caregivers, affecting their 

ability to provide appropriate care. All this can lead to overloading the health system and limiting 

resources available for other patients.                                                                         

Patients with impaired consciousness require early intensive care to prevent progression to 

complications. Data on consciousness disorders can help inform public health policies, with a focus 

on the prevention and management of severe dengue cases.  

Acute renal failure (ARF) 

Acute renal failure was significantly associated (OR=6.68; p=0.041) with the death of probable 

dengue cases at the CHR in Koudougou.  

Patients with acute renal failure were six times more likely to die than those who did not have renal 

failure. 

Our results could be explained by several mechanisms [27]. Dehydration, shock and hemorrhagic 

complications caused by dengue will cause renal hypoperfusion, leading to acute renal failure (ARF). 

Also, toxins released from damaged cells or the breakdown products of globules can damage renal 
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tubules, resulting in acute tubular necrosis, which is a cause of ARF. Finally, patients with a history of 

kidney disease or other comorbidities may be likely to develop ARF. 

Our results corroborate those of Coulibaly et al. in 2020 in Burkina Faso, which found a 9% mortality 

rate among patients with ARF during dengue virus infection. Other authors in the literature have also 

reported this significant association between ARF and death from dengue [28–31]. 

ARF associated with dengue fever can worsen mortality statistics in epidemics. In the long term, the 

management of patients with ARF can result in high medical costs, which represents an economic 

burden for health systems and families. In the long term, these patients may require extended medical 

follow-up, increasing the burden on health services and requiring additional resources. 

The recognition of ARF as a serious complication of dengue will influence prevention and awareness 

strategies, encouraging better early detection of cases. Also, the Government of Burkina Faso’s 

funding for kidney dialysis will allow more patients to receive appropriate care; this will improve their 

quality of life and increase their life expectancy. 

Existence of comorbidity 

The existence of comorbidity was significantly associated (OR=18.8; p=0.011) with the death of 

probable dengue cases at the CHR in Koudougou.  

Patients with comorbidity were 18 times more likely to die than those who did not have. 

Our results could be explained by the fact that patients with comorbidities may have a weakened 

immune system, which makes them more vulnerable to infections and can aggravate the severity of 

dengue. 

Macias et al. in 2021, a study in Mexico, Brazil, and Colombia noted that the risk of hospital mortality 

is 3 to 17 times higher in patients with dengue and a comorbidity [32]. In 2018, in Brazil, Werneck et 

al. found an 11-times higher risk of hospital mortality among patients with comorbidity and dengue 

[33]. Other authors [34,35] also highlighted this association in the literature.  

Comorbidities increase the risk of serious complications and lead to higher medical costs, affecting 

public health budgets and family finances. 

Dengue awareness campaigns should include information on managing comorbidities, to educate at-

risk populations and promote preventive health behaviours. 

6. Conclusion 

In conclusion, the lethality of dengue at CHR Koudougou is high. The study highlights several key 

factors that affect mortality, such as referral delay, respiratory distress, consciousness disorder, acute 

renal failure and co-morbidity. To better understand these determinants and improve clinical outcomes, 

more in-depth studies are essential. 

They will shed light on underlying mechanisms and optimize prevention and management strategies, 

thus contributing to reducing dengue-related mortality. 
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