
PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0013196  June 30, 2025 1 / 14

 

 OPEN ACCESS

Citation: Robert S, Diagbouga PS, Djibougou 
AD, Guy D, Bagnall R, Ravel F (2025) Dengue 
diagnosis and impact on clinical management: 
A literature review. PLoS Negl Trop Dis 19(6): 
e0013196. https://doi.org/10.1371/journal.
pntd.0013196

Editor: Ahmed Hassan Fahal, University of 
Khartoum, SUDAN

Received: January 21, 2025

Accepted: June 2, 2025

Published: June 30, 2025

Copyright: © 2025 Robert et al. This is an open 
access article distributed under the terms of 
the Creative Commons Attribution License, 
which permits unrestricted use, distribution, 
and reproduction in any medium, provided the 
original author and source are credited.

Data availability statement: The data present-
ed in this study are available within the article.

Funding: This study was funded by bioMérieux. 
The funder had no role in study design, data 
collection and analysis, decision to publish, or 
preparation of the manuscript.

RESEARCH ARTICLE

Dengue diagnosis and impact on clinical 
management: A literature review

Solenne Robert1*, Potiandi Serge Diagbouga 2, Arthur Diakourga Djibougou2,  
Danielle Guy3, Robert Bagnall3, Fanette Ravel1

1  Global Medical Affairs, bioMérieux SA, Marcy l’Etoile, France, 2  Institut de Recherche en Sciences de 
la Santé (IRSS), Centre National de la Recherche Scientifique et Technologique (CNRST), Ouagadougou, 
Burkina Faso, 3  Health Economics and Market Access, Amaris Consulting, Barcelona, Spain 

* solenne.robert@ext.biomerieux.com

Abstract 

Background

Dengue is a re-emerging infectious disease that poses substantial challenges to 

healthcare systems in endemic regions, such as West Africa. Owing to its nonspecific 

and overlapping clinical symptoms – including fever, rash, headache, joint pains, nau-

sea, vomiting – many cases go unrecognized or are misdiagnosed. Consequently, 

patients are often inappropriately treated with antimalarial or antibiotic therapies. 

Such mismanagement not only affects patient outcomes but also contributes to the 

development of antimicrobial and antimalarial drug resistance within these popu-

lations. This literature review aimed to describe the patterns and impact of dengue 

diagnosis in West Africa.

Methods

A comprehensive electronic database search of MEDLINE and Embase was 

conducted using keywords related to dengue, chikungunya, acute febrile illness, 

diagnostic strategies, and clinical management. Additional manual searches was 

performed through Google Scholar and relevant conference proceedings. Eligible 

studies included observational, real-world evidence, or interventional research con-

ducted in West Africa involving adult patients diagnosed with dengue or chikungunya. 

Inclusion criteria required studies to report on diagnostic approaches and/or clinical 

management strategies. Due to the limited availability of data on chikungunya, this 

review focused exclusively on dengue.

Results

Ten studies from Burkina Faso, Ivory Coast, Senegal, and Nigeria were included in 

this review. Rapid serologic testing (DENGUE NS1, IgG, IgM) was the most fre-

quently used diagnostic tools, used in 60% of the studies. Clinical management of 
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dengue primarily involved the administration of antipyretics, fluid therapy, and blood 

transfusions when necessary. In five studies, antimalarial treatments were systemat-

ically prescribed despite negative malaria results. Additionally, two studies reported 

the use of antibiotics without confirmed bacterial infection or supporting biological 

diagnosis, indicating inappropriate antibiotic use.

Conclusions

Evidence on dengue diagnosis and related clinical management in West Africa 

remains limited. The available data indicate a widespread underuse of diagnosis 

tools and frequent misuse of antimalarial and antibiotic therapies in the management 

of dengue. Future studies should prioritize evaluating the impact of accurate differen-

tial diagnosis between dengue and malaria on patient care, particularly regarding the 

inappropriate use of antibiotics and antimalarials. Moreover, integrating routine diag-

nostic testing into standard clinical practice, as recommended by health authorities, 

could significantly improve current management. This would enable clinicians to more 

accurately diagnose dengue, malaria, other febrile illnesses, and potential co- 

infections, ultimately reducing the misuse of antimicrobial treatments.

Author summary

Dengue is a mosquito-borne viral disease that causes symptoms such as fever, 
headache, rash, joint pain, and nausea. These symptoms are very similar to 
those of other common illnesses like malaria, making it difficult to diagnose 
correctly. In West Africa, many dengue cases go unrecognized or are confused 
with malaria or bacterial infections. A review of studies from Burkina Faso, Ivory 
Coast, Senegal, and Nigeria found that healthcare providers often rely on symp-
toms alone rather than using proper tests to confirm dengue. In many cases, 
patients were given antimalarial or antibiotic treatments even when tests for ma-
laria were negative or there was no sign of bacterial infection. This inappropriate 
use of medication can harm patients and contribute to drug resistance. The most 
commonly used test in the reviewed studies was a rapid blood test for dengue. 
However, these tests were not used in all healthcare settings. The review high-
lights the urgent need to improve diagnostic practices in West Africa. By using 
proper testing, doctors can better distinguish dengue from other diseases. This 
would lead to more accurate treatment, reduce the misuse of antibiotics and 
antimalarials, and improve health outcomes in the region.

Introduction

Arboviral diseases are caused by a diverse group of viruses transmitted to humans 
through the bite of infected arthropods, primarily mosquitoes or ticks. In recent years, 
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the incidence and burden of arboviral have increased substantially, presenting a growing global public health challenge 
[1]. Dengue virus (DENV), a member of the Flaviviridae family, is one of the most prevalent arboviruses and exists in four 
serotypes (DEN 1, DEN 2, DEN 3, and DEN 4) [2,3]. It is primarily transmitted to humans through the bites of infected 
Aedes mosquitoes (Ae. aegypti or Ae. albopictus). According to the World Health Organization (WHO), an estimated 390 
million dengue virus infections occur annually (95% confidence interval: 284–528 million), with approximately 96 mil-
lion (67–136 million) resulting in clinical manifestations of varying severity [4,5]. Reported attack rates for dengue have 
exceeded 80% in certain outbreaks [6,7]. Over 7.6 million dengue cases were reported to WHO in 2024, including 3.4 
million confirmed cases, over 16 000 severe cases, and over 3000 deaths [8]. Despite this high burden, co-infections 
involving arboviruses and malaria parasites are rarely documented in the scientific literature, likely due to under-reporting 
and the limited availability of diagnostic infrastructure for arboviral infections in Sub-Saharan Africa [9]. Additionally, factors 
such as a population growth, rapid and unregulated urbanization, human mobility, and climate change have contributed to 
increased arbovirus transmission by enhancing vector survival and extending transmission seasons [10,11]. The clinical 
overlap with other febrile illnesses, particularly malaria, combined with limited diagnostic access and inadequate surveil-
lance systems, suggests that the true burden and socio-economic impact of dengue in this region are significantly under-
estimated [12].

Dengue is endemic in West Africa, a region experiencing the fastest population growth globally. This rapid demographic 
expansion, coupled with unregulated urbanization, poses significant challenges to effective dengue surveillance and vec-
tor control efforts – both of which are critical for mitigating transmission risk [11]. Historically, the intense focus on malaria 
as the predominant cause of febrile illness, combined with limited healthcare resources, has contributed to the neglect 
of alternative etiologies such as dengue [13,14]. Consequently, many febrile illnesses are presumptively diagnosed and 
managed as malaria, largely due to the high endemicity of malaria in sub-Saharan Africa and earlier WHO recommenda-
tions favoring presumptive antimalarial treatment [15]. This diagnostic bias often results in dengue cases going unrecog-
nized, as clinical features such as fever, myalgia, and rash overlap with those of malaria. For instance, a study conducted 
at a primary health center in Lagos, Nigeria, found that 83% of febrile children received artemisinin-based combination 
therapies despite having negative malaria test results [16].

Suboptimal clinical management of febrile illnesses – particularly the empirical use of antimalarial drugs without labo-
ratory confirmation – contribute to the development of drug resistance [17,18]. In West Africa, febrile patients frequently 
treated with inappropriate antimalarial therapy in the absence of diagnostic testing, often in combination with unnecessary 
antibiotic prescriptions [19]. The misuse of antibiotics is a major driver of antimicrobial resistance (AMR), which occurs 
when the effectiveness of antimicrobial agents diminishes due to overuse and misuse. AMR represents one of the most 
pressing global health threats of the 21st century, with Africa experiencing the highest mortality rates attributed to AMR 
worldwide [20,21].

To improve the clinical management of febrile illness, it is essential to implement robust adequate diagnostic policies. 
In the case of dengue, NS1 antigen and IgM antibody tests are valuable for early diagnosis, while IgG antibody tests help 
identify previous infections [22,23]. This distinction is crucial, as secondary dengue infections are associated with a higher 
risk of severe disease. In endemic regions, individuals are often sequentially exposed to multiple dengue virus serotypes, 
increasing their susceptibility to severe clinical outcomes [24].

The lack of specific antiviral therapies for dengue infection presents further challenges to effective clinical management. 
Supportive care, including the use of analgesics and antipyretics, remains the cornerstone of treatment and is frequently 
self-administered or prescribed by healthcare workers in addition to judicious hydration to prevent shock or organ dam-
age [25]. However, the antiplatelet properties of acetylsalicylic acid and other nonsteroidal anti-inflammatories drugs pose 
significant risks for patients with dengue, as they can exacerbate bleeding tendencies and potentially lead to fatal hemor-
rhagic complications that could induce severe dengue and potentially result in fatal hemorrhage [4]. Consequently, accu-
rate differential diagnosis is essential for guiding appropriate treatment and preventing severe outcomes.
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While several studies have assessed the role of differential malaria diagnosis in improving the clinical management of 
febrile illnesses [26], no study has been conducted on the impact of dengue diagnosis on patient clinical management. 
This review aims to address this gap by examining the impact of dengue diagnosis on clinical and patient management in 
West Africa, with a specific focus on diagnostic practices and the misuse of antimalarials and antibiotics.

Methods

This comprehensive literature review was conducted as a literature review and analysis, and was reported in accordance 
with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.

Eligibility criteria

Eligible publications included observational or interventional studies (e.g., cross-sectional studies and retrospective analy-
sis) conducted in West Africa, involving patients presenting with suspected clinical signs consistent with dengue infection. 
To be included, studies were required to report on clinical management strategies alone or in conjunction with diagnostic 
methods. Seroprevalence studies that exclusively reported diagnostic methods without addressing clinical management 
were excluded, as they did not provide information on clinical management.

Search strategy

An electronic database search of MEDLINE and Embase was performed in Embase on August 18, 2022. The search 
strategy employed a combination of keywords related to dengue, chikungunya, febrile illness, diagnostic strategies, and 
clinical management (Table 1) to identify relevant publications.

Supplementary searches were also conducted to capture additional literature, including proceedings from the Interna-
tional Conference on Emerging Infectious Diseases and the International Congress on Infectious Diseases, gray literature, 
and Google Scholar [13,27]. Experts in the field, especially Pr. Sondo, were also contacted to identify potentially relevant 
unpublished or overlooked studies.

Table 1.  Embase search strategy.

PICOS 
Ele-
ment

# Embase search syntax* Number of 
hits

Popu-
lation

1 ‘arbovirus’/exp OR ‘febrile illness’ OR ‘dengue shock syndrome’/exp OR ‘dengue’/exp OR ‘dengue hemorrhagic 
fever’/exp OR ‘dengue virus’/exp OR ‘dhf’:ti,ab,kw OR ‘dss’:ti,ab,kw OR ‘chikungunya’/exp OR ‘chikungunya 
fever’/exp OR ‘chikungunya virus’/exp OR (‘coinfection’ NEAR/2 (dengue OR chikungunya))

71,670

Inter-
ven-
tions

2 diagnos* OR ‘rapid diagnostic test’:ti,ab,kw OR ‘rapid test’:ti,ab,kw OR ‘diagnostic assay’:ti,ab,kw OR (test 
NEAR/2 serolog*) OR ‘diagnostics’/exp OR ‘antibody test’ OR ‘antigen test’ OR ns1 OR igg OR igm OR ‘den-
gue antigen’ OR ‘anti-dengue’ OR ‘chikungunya antigen’ OR ‘anti-chikungunya’

11,031,516

Out-
comes

3 differential diagnosis’/exp OR ‘clinical management’/exp OR ‘disease management’/exp OR (‘antibiotic’ NEAR/2 
(use OR misuse OR prescription OR treatment OR therapy)) OR (‘antimalarial’ NEAR/2 (use OR misuse OR 
prescription OR treatment OR therapy)) OR ‘case management’/exp OR ‘hospitali*ation$’ OR ‘heathcare 
resource use’ OR ‘hcru’ OR ‘impact’:ti,ab,kw OR ‘treatment’:ti,ab,kw OR ‘co-infection:ti,ab,kw’ OR ‘antimicrobrial 
resistance’:ti,ab,kw OR ‘misdiagnos*’:ti,ab,kw OR ‘missclassification’:ti,ab,kw OR ‘impact evaluation’:ti,ab,kw

10,941,532

Geog-
raphy

4 ‘West Africa’:ti,ab OR ‘sub-Saharan Africa’ OR (‘Ivory Coast’ OR ‘Burkina Faso’):ti,ab,ad,ff 52,985

Final 
limit to 
articles

5 #1 AND #2 AND #3 AND #4 162

https://doi.org/10.1371/journal.pntd.0013196.t001

https://doi.org/10.1371/journal.pntd.0013196.t001
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Article screening was performed by one reviewer, with quality checks conducted by a second reviewer. Duplicate 
records were removed systematically. Any disagreements during the screening or inclusion process were resolved 
through discussion or, when necessary, by consulting a third reviewer.

Data analysis

The findings of the review were analyzed descriptively. Data synthesis focused on diagnostic methods, clinical manage-
ment strategies—including self-medication practices—and the influence of differential diagnosis on treatment decisions.

Results

Study characteristics

The study selection process, along with reasons for exclusions, is presented in Fig 1, in accordance with the PRISMA 
2020 statement [28]. The characteristics of the included studies are summarized in Table 2. The electronic database 
search yielded a total of 132 studies after the removal of duplicates. An additional 22 studies were identified through sup-
plementary searches.

The majority of excluded studies (78%; 22 out of 28) did not report data on clinical management and were therefore 
excluded. In total, ten studies met the inclusion criteria [9,29–37]. Of these, three studies focused on healthcare workers 
[31,34,36], while six studies involved patients with dengue [9,29,31,32,34,38]. Geographically, seven studies were con-
ducted in Burkina Faso [30,32–37], one in Ivory Coast [29], one in Senegal [9] and one in Nigeria [31].

Fig 1.  PRISMA diagram.

https://doi.org/10.1371/journal.pntd.0013196.g001

https://doi.org/10.1371/journal.pntd.0013196.g001
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Table 2.  Characteristics of included studies.

Author, year Country Study type Population and sam-
ple size

Conclusions

Zongo, 2018 
[31]

Burkina 
Faso

Cross- 
sectional

CSPS health profes-
sionals (N = 32)

Health professionals were appreciative of dengue RDTs to improve their ability to 
diagnose and manage dengue.
Clinical management of dengue was based on patient symptomology (e.g., analge-
sics for pain, antipyretics for fever, antibiotics for suspected bacterial infections, or 
anti-emetics for vomiting). Patients were advised not to self-medicate.
Antimalarial drugs were prescribed in suspected false-negative malaria cases.

Sondo, 2017 
[30]

Burkina 
Faso

Cross- 
sectional

Individuals with con-
firmed primary dengue 
diagnosis (positive 
AgNS1 or IgM; N = 811)

Results indicate that many dengue cases are still treated as malaria even if their 
malaria tests are negative.

Ridde, 2016 
[28]

Burkina 
Faso

Cross- 
sectional

Individuals with fever or 
history of fever within 
previous week and 
negative malaria RDT 
(N = 379)

Despite positive malaria diagnoses, many febrile episodes cannot be attributed 
to malaria. Nearly one third of patients with a positive dengue diagnosis chose to 
self-medicate.

Sawadogo, 
2016 [29]

Burkina 
Faso

Cross-
sectional

Patients with pos-
itive dengue tests 
(N = 6,200)

PCs played a major role in the management of dengue in hospitalized patients, espe-
cially during the outbreak period. Although, in many cases the prescription of PCs 
was not justified given the shortage of blood supply.

Diallo, 2017 
[26]

Burkina 
Faso

Retrospective 
analysis

Hospitalized patients 
with fever and positive 
AgNS1 (N = 98)

Nearly all patients received rehydration. However, antimalarials and antibiotics were 
also administered to patients without confirmed malaria diagnosis. Most patients 
(66%) received antimalarials despite only 43% of patients having it.

Aoussi, 2014 
[25]

Ivory 
Coast

Retrospective 
analysis

Adults (≥ 18 years) with 
signs and confirmation 
of dengue (N = 7)

Most patients with dengue appropriately received analgesic medication. The one 
patient administered treatment for severe malaria tested positive for malaria.

Oche, 2021 
[27]

Nigeria Cross- 
sectional

Health workers who 
had worked in a tertiary 
health center for at 
least one year (N = 367)

Overall, most health workers had adequate knowledge of dengue treatment. 89.7% 
of health workers believed that dengue in the presence of a comorbidity should be 
hospitalized. Most believed that intravenous fluid hydration and paracetamol should 
be administered to dengue patients (90.9% and 75.1%, respectively). Over one third 
of health workers believed that dengue patients should be administered antibiotics 
and antivirals (36.5%, 44.3%, respectively).

Sondo, 2018 
[33]

Burkina 
Faso

Cross- 
sectional

Paramedical personnel 
(n = 224) and physi-
cians (n = 32)

Both paramedical personnel and physicians had low levels of knowledge regarding 
dengue fever. In particular, paramedical personnels showed a weak knowledge of 
clinical forms and biological diagnosis. 37.5% of paramedical personnels and 3.1% of 
physicians believed that antibiotics should be prescribed to dengue patients. 48.7% 
of paramedical personnel and 3.1% of physicians believed that antimalarials should 
be prescribed to dengue patients.

Sondo, 2022 
[32]

Burkina 
Faso

Cross- 
sectional

Hospitalized patients 
for suspected dengue 
fever (N = 1201)

Treatments administered to dengue patients include analgesics (100%) and anti- 
inflammatories (22%). While only 24.6% of patients had co-infection with malaria, 
26.3% self-administered antimalarials and 92.6% were prescribed antimalarials by a 
healthcare worker before.

Sow, 2016 [9] Senegal Cross- 
sectional

13,845 patients, includ-
ing 7387 with malaria 
and 41 with acute 
arbovirus infections 
(12 YFV, nine ZIKV, 16 
CHIKV, three DENV, 
and one RVFV) were 
enrolled

This study showed that co-infections between Plasmodium spp. and arboviruses 
are frequent in Kedougou where competent vectors of both diseases are abundant. 
Vector competence and co-infection of certain malaria vectors, also regularly found 
infected by arboviruses, deserves further investigation. The frequent detection of 
arboviral disease outbreaks in the Kedougou region highlights the need to strengthen 
surveillance of AFI for a better estimation of human impact of arboviruses, as well as 
morbidity and mortality associated with concurrent malaria and arboviral infections. 
Finally, the high-grade fever ≥40 °C suggests the possibility of malaria and arboviral 
infection and should help to establish prompt and better care of individuals.

Abbreviations: AgNS1: NS1 Antigen; CSPS: health and social promotion center; IgG: Immunoglobulin G; IgM: Immunoglobulin M; PC: platelet concen-
trate; RDT: rapid diagnostic test

https://doi.org/10.1371/journal.pntd.0013196.t002

https://doi.org/10.1371/journal.pntd.0013196.t002


PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0013196  June 30, 2025 7 / 14

Diagnostic methods

Details regarding the types of diagnostic methods are summarized in Table 3. Serologic testing was conducted in all ten 
included studies, with most studies (8 out 10) assessing NS1 antigen, IgG, and IgM antibodies [29,30,32–37]. Two studies 
tested for IgM only [9,29]. Notably, in a study assessing healthcare workers’ knowledge of dengue in Burkina Faso, 29.5% 
(66/244) of paramedical personnel and 9.4% (3/32) of physicians reported being unable to interpret dengue serology 
results [36].

Rapid diagnostic tests (RDTs) were used in five studies, most commonly the SD BIOLINE Dengue Duo (DENGUE NS1 
Ag + IgG/IgM) test [30,32–35]. However, one study did not specify the type of serologic test used [37].

Molecular tests using dengue reverse transcription-polymerase chain reaction (RT-PCR) were performed alongside 
RDTs in four studies [9,29,32,33], although, RT-PCR was not consistently applied to all patients in withing these studies. 
In one study, a home-developed ELISA was used for all participants [29].

Several studies noted that arboviral infections, including dengue, were only considered by healthcare workers when 
malaria tests results were negative. The diagnostic hierarchy increases the risk of misdiagnosis and contributes to the 
under-reporting of concurrent infections [9].

Disease management

Disease management strategies varied across the included studies and are summarized in Table 4. In general, physicians 
reported that the treatment pathways for dengue were predominantly guided by symptomatology rather than standard-
ized protocols [34,36]. As such, dengue cases were generally treated with antipyretics, including analgesics and NSAIDs 
[29–31,33–35]. In several studies, dengue-positive patients were also treated with intravenous (IV) fluid transfusions 
[29,30,37]. For instance, in a 2018 study from Burkina Faso by Sondo et al. [36], 41% (106/256) of healthcare workers 
reported that they would administer transfusions to patients with dengue fever.

Hydration was another common component of supportive care, discussed in five studies. In one study, 96% (94/98) of 
patients with dengue received rehydration therapy [30]. Among hospitalized patients, dialysis was used in 2.9% (10/346) 

Table 3.  Diagnostic methods used in studies.

Diagnostic test Number of studies using test (% of total)

Serological testing – NS1 antigen, IgG and IgM antibodies 8 (80%)

Rapid diagnostic tests 5 (50%)

RT-PCR 4 (40%)

Serological testing – IgM only 2 (20%)

Abbreviations: IgG: immunoglobulin G; IgM: Immunoglobulin M; NS1: non-structural protein 1; RT-PCR:  
reverse transcription-polymerase chain reaction

https://doi.org/10.1371/journal.pntd.0013196.t003

Table 4.  Disease management strategies discussed in studies.

Management strategy Number of studies discussing strategy (%)

Treatment with antipyretics 6 (60%)

Hydration 5 (50%)

Intravenous fluid transfusions 4 (40%)

Self-medication 4 (40%)

Dengue and other disease co-infection 
management

1 (10%)

https://doi.org/10.1371/journal.pntd.0013196.t004

https://doi.org/10.1371/journal.pntd.0013196.t003
https://doi.org/10.1371/journal.pntd.0013196.t004
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of cases in Ouagadougou and 14% (1/7) in Abidjan [29,33]. Awareness of the importance of hydration was high among 
healthcare workers as 91% (310/357) in Nigeria and 41% (106/256) in Burkina Faso endorsed its use in dengue manage-
ment [31,36].

Management strategies for dengue-malaria co-infections were only discussed in one study, where 90% (306/357) of 
healthcare professionals recommended hospitalization for patients with dengue and other co-existing diseases, although 
specific co-infections were not detailed [31]. In another study, 29% (4/14) of hospitalized patients who died from severe 
dengue and 25% (44/179) of patients with complicated clinical forms were also co-infected with malaria, though the spe-
cific clinical management strategy for these cases was not reported [35].

Self-medication practices were addressed in four studies [30,32,33,35]. In three studies, more than 30% of patients 
self-medicated: 18/58, 274/696, and 70/179, respectively [32,33,35]. One study reported that patients self-medicated 
with antimalarials (26%; 47/179) and analgesics (23%; 41/179) (32). Another study found that 71% (267/374) of patients 
self-treated with antimalarial drugs [33]. Traditional medicine use was also reported, with 4% (7/179) and 5.5% (14/261) of 
patients in Ouagadougou indicating such practices [31,33], and 3.6% (2/58) of participants in another study seeking care 
from traditional healers [30]. Sondo et al. [33] suggested that the widespread use of self-medication may have contributed 
to the observed rates of severe dengue and associated liver complications.

Antibiotic misuse

Patient antibiotic use was described in two studies conducted in Burkina Faso and are summarized in Table 5. In a 
cross-sectional study across 15 public and private health centers, Sondo et al. [33] found that 25% (73/292) of patients 
with dengue received antibiotics. Similarly, Diallo et al. [30], in a retrospective analysis of patient records from a hospital in 
Ouagadougou, reported antibiotic use in 37% (36/98) of patients.

Three studies evaluated antibiotic prescribing practices among healthcare professionals treating patients with dengue 
[31,34,36]. Zongo et al. [34] conducted a qualitative study involving health professionals from six health and social pro-
motion centers in Ouagadougou. The study found that antibiotics were often prescribed when dengue test results were 
negative, especially when a bacterial infection was suspected.

Oche et al. [31] in a study assessing knowledge, attitudes, and practices of health workers in Sokoto state, Nigeria, 
reported that 36.5% (123/357) of respondents believed antibiotics should be administered to patients with suspected den-
gue infection.

Similarly, the 2018 study by Sondo et al. [36], found that 3.1% (1/32) of physicians and 37.5% (84/224) of paramedical 
personnel supported prescribing and using antibiotics for patients with dengue.

Antimalarial use

Antimalarials drugs were reportedly prescribed to patients in six studies conducted across West Africa [29,30,33–36]. In a 
retrospective analysis from a teaching hospital in Abidjan, antimalarial use was justified in seven suspected dengue cases, 
all of whom had positive malaria test results [29]. However, in three studies, the number of patients receiving antimalar-
ials exceeded the number of those with confirmed malaria diagnoses. For instance, in the 2018 study by Sondo et al. 
[33], over 54% of patients were either prescribed or self-medicated with antimalarials drugs, despite only 23% (183/811) 
testing positive for malaria – raising concerns about the potential for antimalarial drug resistance. Similarly, Diallo et al. 

Table 5.  Antibiotic misuse reported in studies.

Author name and year Antibiotic prescription – total patients (%)

Sondo et al. 2017 73/292 (25%)

Diallo et al. 2017 36/98 (37%)

https://doi.org/10.1371/journal.pntd.0013196.t005

https://doi.org/10.1371/journal.pntd.0013196.t005
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[30] reported that 66% (65/98) of patients received anti-malarial treatment, although only 43% (42/98) tested positive for 
malaria. In another study from Ouagadougou, 93% (166/179) of hospitalized patients with dengue were prescribed anti-
malarials, and 26% self-medicated with them, even though only 25% (44/179) had a confirmed dengue-malaria co- 
infection [35] (Fig 2).

In a study by Zongo et al. [34] healthcare practitioners in Burkina Faso acknowledged prescribing antimalarials despite 
negative dengue RDTs, citing concerns about false negative malaria test results. Similarly, Sondo et al. [33] reported that 
43% (110/256) of healthcare workers – 49% [109/224] of paramedical personnel and 3.1% [1/32] of physicians – used 
antimalarials to treat dengue cases. According to Sondo and al [36], this practice was partially driven by the misconcep-
tion among healthcare providers that dengue represents a complicated form of malaria, prompting antimalarial treatment 
even in the absence of confirmed malaria infection.

Impact of differential diagnosis on treatment and management

Zongo et al. [34] was the only study that specifically evaluated the impact of dengue diagnosis on clinical management. 
Healthcare professionals recognized the value of dengue RDTs, as these tools facilitated differential diagnoses and 
improved dengue management. Clinical management was guided by both confirmed diagnosis and symptoms presenta-
tion. For patients diagnosed with dengue, healthcare workers commonly prescribed analgesics for pain relief, antipyret-
ics to reduce fever, antibiotics when bacterial infections were suspected, and anti-emetics to manage vomiting. Notably, 
healthcare workers emphasized that they would avoid administrating anti-inflammatory medications in cases of confirmed 
positive dengue, due to the associated risk of hemorrhagic complications.

Discussion

To our knowledge, this is the first literature review to synthesize existing data on current dengue diagnosis and manage-
ment strategies specifically in West Africa. Previous reviews have largely focused on broader diagnostic algorithms and 
ideal management strategies without emphasizing the regional context of West Africa [39–41]. Accurate differential diag-
nosis is essential not only for timely and appropriate clinical care but also for informing surveillance systems, assessing 
the true burden of epidemics, and implementing effective public health control measures [42].

Fig 2.  The percentage of patients prescribed antimalarials compared to patients positive for malaria (positive diagnostic test).

https://doi.org/10.1371/journal.pntd.0013196.g002

https://doi.org/10.1371/journal.pntd.0013196.g002
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This review underscores the scarcity of literature on arboviral diseases in West Africa and highlights the crucial need 
to strengthen both diagnostic capacity and clinical management of dengue. Despite the endemic nature of dengue in the 
region, only ten studies meeting the inclusion criteria were identified. The widespread use of RDTs may be attributed to 
their affordability, ease of use, portability, and quick turnaround time. In contrast, molecular tests such as RT-PCR – which 
offer higher specificity and sensitivity – were less frequently employed, likely due to limited availability and infrastructure. 
These constraints impede the generation of reliable clinical data and hinder efforts to quantify the extent of misdiagnosis, 
a well-documented public health issue in the region [43,44].

Furthermore, molecular testing is recommended in regions where cross-reactivity with Flaviviruses is likely, such as 
West Africa according to the US Centers for Disease Control and Prevention (CDC) [45]. This is particularly important 
because individuals previously exposed to other Flaviviruses – such as Yellow fever, West Nile, and Zika virus – may 
produce false-positive results in serologic dengue diagnostic tests, complicating accurate diagnosis [9,46]. IgM antibody 
results, in particular, are prone to cross-reactivity, making interpretation difficult in flavivirus-endemic areas.

This review further highlights inappropriate clinical management practices reported in studies in Burkina Faso, Ivory 
Coast, Senegal, and Nigeria, were dengue cases were often treated with antibiotics, antimalarials, and anti-inflammatory 
drugs without confirmed indications. These findings reinforce the urgent need for routine, accurate differential diagnosis 
of non-malarial febrile illness using sensitive and specific diagnostic tools in healthcare settings. Inappropriate antibiotic 
use is of particular concern, given its contribution to the global rise of AMR, with Africa already experiencing the highest 
AMR-related mortality rates globally.

Evidence from other regions, including Colombia and India, has shown that the use of dengue RDTs is associated 
with a reduction in unnecessary antibiotic prescriptions [47,48]. Future research is needed to explore this association in 
West Africa, as only one study included in this review assessed the impact of dengue diagnosis on clinical management 
and decision-making. It is also important to recognize that while antibiotics are not indicated for viral infections, second-
ary bacterial infections can occur in the course of dengue illness. Clinicians should be equipped to identify these cases 
and apply appropriate diagnostic strategies to guide antibiotic use, thereby reducing morbidity, mortality, and resistance 
development.

Similar to antibiotic misuse, several studies in this review revealed that antimalarial drugs were frequently administered 
inappropriately. This aligns with existing evidence indicating that most febrile illnesses in sub-Saharan Africa are presump-
tively treated as malaria, regardless of diagnostic confirmation [19]. Such practices reflect the historical prioritization of 
malaria in global health programs, which may contribute to diagnostic results being overlooked in clinical decision- 
making [13]. Addressing this issue requires improved training of the health workforce, both through integration into med-
ical curricula and ongoing professional development initiatives. These efforts would complement improved diagnostic 
capacity by equipping healthcare workers with the knowledge needed to interpret results appropriately and avoid unnec-
essary treatments. For instance, Oche et al. [31] found that fewer than half of healthcare workers (45%; 161/357) inter-
viewed in Nigeria had received any training in the past year on managing hemorrhagic fevers, including dengue. Similarly, 
Zongo et al. [34] demonstrated that a targeted educational intervention on dengue diagnosis led to a shift in clinical prac-
tice away from routine antimalarial use. Sondo et al. [36] also emphasized the need for further training among healthcare 
workers in health and social promotion centers in Ouagadougou, which are often the first point of contact for patients. 
Many respondents in their study lacked sufficient knowledge about dengue prevention and management, further underlin-
ing the importance of education to ensure rational and evidence-based clinical care for febrile illnesses.

This review highlights several important gaps in the current literature. First, no eligible studies were identified on chi-
kungunya, despite its recognition as a common cause of febrile illness in West Africa [49]. Second, many studies were 
excluded during the selection process due to the absence of information on clinical management, underscoring a broader 
deficiency in data related to the treatment and the care of dengue and chikungunya in the region. Third, very few studies 
evaluated the impact of dengue or chikungunya diagnosis on subsequent clinical management, limiting insight into how 
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diagnostic confirmation – particularly RDTs – influences clinical decision-making. Fourth, co-infections with other patho-
gens (e.g., Zika, COVID-19, leptospirosis) present additional diagnostic challenges, yet these were addressed in only three 
included studies [35,50,51]. The underreporting of co-infections likely reflects the broader issue of limited diagnostic infra-
structure and testing capacity for arboviruses in resource-limited settings [27]. The paucity of testing for other arboviruses is 
primarily attributable to limited laboratory capacity, lack of diagnostic infrastructure, and the absence of validated, affordable 
point-of-care tests (POCT) in low-resource settings. These factors collectively hinder comprehensive arboviral testing, lead-
ing to underdiagnosis of co-circulating viruses. Finally, most studies included in this review described clinical management 
practices in a narrative form, without systematically assessing the determinants or correlates of these practices. This rep-
resents a missed opportunity to identify actionable drivers of suboptimal management and to inform targeted interventions.

Several limitations should be considered when interpreting the findings of this review. First, the s methodological quality 
of the included studies was not assessed for internal or external validity. While this was beyond the scope of the review, 
which aimed to explore the breadth rather than the depth of existing literature, it limits the ability to draw definitive conclu-
sions about the robustness of individual studies. Second, the small number of studies included may not be representative 
of the broader West African context. Many health centers in the region lack the infrastructure for diagnostic testing and 
rely primarily on clinical symptomatology for diagnosis [40], which may contribute to both underreporting and misclassifi-
cation. Third, the limited volume of research on dengue diagnosis and management in West Africa underscores a press-
ing need for further investigation in this area. Dengue poses a significant economic burden; global estimates suggest an 
annual cost of approximately US$8.9 billion—surpassing that of other major tropical infectious diseases such as cholera 
and Chagas disease [52–54]. Moreover, the frequent misdiagnosis of malaria not only leads to inappropriate treatment but 
also incurs substantial costs in terms of patient morbidity and mortality due to misallocated healthcare resources. Finally, 
the incidence of dengue in West Africa is likely to increase due to a combination of population growth, climate change, 
rapid urbanization, poor sanitation infrastructure, and persistent poverty [13]. These contextual factors emphasize the 
urgent need for enhanced disease surveillance, improved vector control strategies, accurate differential diagnosis, and 
effective clinical management tailored to resource-constrained settings.

Several recommendations emerge from this literature review to improve dengue diagnosis and management in West 
Africa:

1.	 Integrate targeted training on arboviral diagnostic serology interpretation into medical education. Awareness campaigns 
or online modules focused on the interpretation of serological tests for arboviruses should be incorporated into med-
ical school curricula and continuing professional development programs to enhance healthcare workers’ diagnostic 
capabilities.

2.	Promote systematic education on the rational use of antibiotics and antimalarials. Medical training should include struc-
tured lessons on antimicrobial stewardship, particularly emphasizing appropriate prescription practices in the context of 
febrile illnesses and suspected co-infections. This is crucial to reduce the misuse of medications and mitigate the risk of 
antimicrobial resistance.

3.	Emphasize the clinical relevance of co-infections in differential diagnosis. Clinical protocols and training should encour-
age the routine consideration of common co-infections (e.g., dengue and malaria) in febrile patients. This would 
support more accurate diagnoses and improve patient outcomes by guiding context-specific, evidence-based clinical 
management.

Conclusion

There is a notable lack of comprehensive evidence on the diagnosis and management of dengue in West Africa, with 
most studies highlighting significant gaps in clinical practices, particularly the misuse of antibiotics and antimalarials. This 
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review underscores the urgent need for improved diagnostic methods and better clinical management strategies for febrile 
illnesses in the region. The inappropriate use of antibiotics and antimalarials contributes to the rise of antimicrobial resis-
tance, further complicating patient care.

Future research should focus on evaluating the impact of accurate, differential, and systematic diagnostic approaches 
on patient management, particularly in the context of co-infections. Studies should explore how the use of diagnostic 
tools, such as rapid tests and molecular diagnostics, influences treatment decisions. Furthermore, addressing healthcare 
worker training and improving awareness of the importance of proper diagnosis in febrile illness management are critical 
steps toward enhancing patient outcomes and reducing the burden of antibiotic resistance. Evidence-based strategies are 
essential for optimizing the clinical management of dengue, chikungunya, and malaria, ultimately improving healthcare 
delivery in West Africa.

Acknowledgments

The authors would like to thank Professor Apoline Sondo, Professor Richard Njouom, and Professor Abanda Ngu for their 
expert input in this literature review.

Author contributions

Conceptualization: Solenne Robert, Potiandi Serge Diagbouga, Fanette Ravel.

Data curation: Solenne Robert, Potiandi Serge Diagbouga, Danielle Guy, Robert Bagnall, Fanette Ravel.

Formal analysis: Danielle Guy, Robert Bagnall.

Funding acquisition: Solenne Robert, Fanette Ravel.

Investigation: Solenne Robert, Potiandi Serge Diagbouga, Arthur Diakourga Djibougou, Danielle Guy, Robert Bagnall, 
Fanette Ravel.

Methodology: Solenne Robert, Potiandi Serge Diagbouga, Danielle Guy, Robert Bagnall, Fanette Ravel.

Project administration: Solenne Robert, Fanette Ravel.

Resources: Solenne Robert, Fanette Ravel.

Software: Solenne Robert, Danielle Guy, Robert Bagnall.

Supervision: Solenne Robert, Fanette Ravel.

Validation: Solenne Robert, Fanette Ravel.

Visualization: Solenne Robert, Potiandi Serge Diagbouga, Arthur Diakourga Djibougou, Danielle Guy, Robert Bagnall, 
Fanette Ravel.

Writing – original draft: Solenne Robert, Potiandi Serge Diagbouga, Arthur Diakourga Djibougou, Danielle Guy, Robert 
Bagnall, Fanette Ravel.

Writing – review & editing: Solenne Robert, Potiandi Serge Diagbouga, Arthur Diakourga Djibougou, Danielle Guy, 
Robert Bagnall, Fanette Ravel.

References
	1.	 Jill N, Fernandes IKM, Maranto GL, Beier JC. Revamping mosquito-borne disease control to tackle future threats. Trends Parasitol. 2018;34(5):359–

68. https://doi.org/10.1016/j.pt.2018.01.005 PMID: 22500131

	2.	 Castro MC, Wilson ME, Bloom DE. Disease and economic burdens of dengue. Lancet Infect Dis. 2017;17(3):e70–8. https://doi.org/10.1016/S1473-
3099(16)30545-X PMID: 28185869

https://doi.org/10.1016/j.pt.2018.01.005
http://www.ncbi.nlm.nih.gov/pubmed/22500131
https://doi.org/10.1016/S1473-3099(16)30545-X
https://doi.org/10.1016/S1473-3099(16)30545-X
http://www.ncbi.nlm.nih.gov/pubmed/28185869


PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0013196  June 30, 2025 13 / 14

	 3.	 Jane P, Messina OJB, Scott TW, Zou C, Pigott DM, Duda KA, et al. Global spread of dengue virus types: mapping the 70 year history. Trends 
Microbiol. 2014;22(3):138–46. https://doi.org/10.1016/j.tim.2013.12.011 PMID: 24468533

	 4.	 WHO. Dengue. Available from: https://www.afro.who.int/health-topics/dengue

	 5.	 WHO. Dengue and severe dengue. Available from: https://www.who.int/news-room/questions-and-answers/item/
dengue-and-severe-dengue#:~:text=Severe%20dengue%20is%20a%20potentially,live%20in%20dengue%2Dendemic%20countries

	 6.	 Alladi Mohan DK, I Chiranjeevi Manohar D, Prabath Kumar D. Epidemiology, clinical manifestations, and diagnosis of chikungunya fever: lessons 
learned from the re-emerging epidemic. Indian J Dermatol. 2010;55(1):54–63. https://doi.org/10.4103/0019-5154.60355

	 7.	 Gibbons RV, Babina T, Fried JR. Dengue and US military operations from the Spanish–American War through today. Emerg Infect Dis. 
2012;18(4):623–30. https://doi.org/10.3201/eid1804.110134

	 8.	 Organization, W.H. Dengue - Global situation. 2024. Available from: https://www.who.int/emergencies/disease-outbreak-news/item/2024-DON518

	 9.	 Sow A, Loucoubar C, Diallo D, Faye O, Ndiaye Y, Senghor CS, et al. Concurrent malaria and arbovirus infections in Kedougou, southeastern Sene-
gal. Malar J. 2016;15:47. https://doi.org/10.1186/s12936-016-1100-5 PMID: 26821709

	10.	 Gubler DJ. Dengue, urbanization and globalization: the unholy trinity of the 21(st) century. Trop Med Health. 2011;39(4 Suppl):3–11. https://doi.
org/10.2149/tmh.2011-S05 PMID: 22500131

	11.	 Mordecai EA, Caldwell JM, Grossman MK, Lippi CA, Johnson LR, Neira M, et al. Thermal biology of mosquito-borne disease. Ecol Lett. 
2019;22(10):1690–708. https://doi.org/10.1111/ele.13335 PMID: 31286630

	12.	 Linzy Elton MJT, Tembo J, Velavan TP, Pallerla SR, Arruda LB, Vairo F, et al. Antimicrobial resistance preparedness in sub-Saharan African coun-
tries. Antimicrob Resist Infect Control. 2020;9(1):145. https://doi.org/10.1186/s13756-020-00800-y

	13.	 Stoler J, Al Dashti R, Anto F, Fobil JN, Awandare GA. Deconstructing “malaria”: West Africa as the next front for dengue fever surveillance and 
control. Acta Trop. 2014;134:58–65. https://doi.org/10.1016/j.actatropica.2014.02.017 PMID: 24613157

	14.	 Stoler J, Awandare GA. Febrile illness diagnostics and the malaria-industrial complex: a socio-environmental perspective. BMC Infect Dis. 
2016;16(1):683. https://doi.org/10.1186/s12879-016-2025-x PMID: 27855644

	15.	 Pan American Health O. Guidelines for the treatment of malaria. 2nd ed. World Health Organization; 2010.

	16.	 Oladosu OO, Oyibo WA. Overdiagnosis and overtreatment of malaria in children that presented with fever in Lagos, Nigeria. Int Sch Res Notices. 
2013:914675.

	17.	 Menard D, Dondorp A. Antimalarial drug resistance: a threat to malaria elimination. Cold Spring Harb Perspect Med. 2017;7(7):a025619. https://
doi.org/10.1101/cshperspect.a025619 PMID: 28289248

	18.	 Hyde JE. Drug-resistant malaria - an insight. FEBS J. 2007;274(18):4688–98. https://doi.org/10.1111/j.1742-4658.2007.05999.x PMID: 17824955

	19.	 Kourouma K, Grovogui FM, Delamou A, Chérif MS, Ingelbeen B, Beavogui AH, et al. Management of febrile illness in rural Guinea over a  
seven-year period: a retrospective study. PLOS Glob Public Health. 2022;2(10):e0001133. https://doi.org/10.1371/journal.pgph.0001133 PMID: 
36962689

	20.	 Ventola CL. The antibiotic resistance crisis. P&T. 2015;40(4):277–83.

	21.	 Collaborators AR. Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis. Lancet. 2022;399(10325):629–655. https://doi.
org/10.1016/S0140-6736(21)02724-0

	22.	 Sekaran W. Early diagnosis of dengue infection using a commercial dengue duo rapid test kit for the detection of NS1, IGM, and IGG. J Trop Med 
Hyg. 2010;83(3):690–5. https://doi.org/10.4269/ajtmh.2010.10-0117

	23.	 Huang PY, Huang J-H. Current advances in dengue diagnosis. Clin Diag Lab Immunol. 2004;11(4):642–50. https://doi.org/10.1128/
CDLI.11.4.642-650.2004

	24.	 Guzman MG, Halstead SB. Secondary infection as a risk factor for dengue hemorrhagic fever/ dengue shock syndrome: an historical perspective 
and role of antibody-dependent enhancement of infection. Arch Virol. 2013;158(7):1445–59. https://doi.org/10.1007/s00705-013-1645-3

	25.	 Gan VC. Dengue: moving from current standard of care to state-of-the-art treatment. Curr Treat Options Infect Dis. 2014;6(3):208–26. https://doi.
org/10.1007/s40506-014-0025-1 PMID: 25999799

	26.	 Bhatt S, Gething PW, Brady OJ, Messina JP, Farlow AW, Moyes CL, et al. The global distribution and burden of dengue. Nature. 
2013;496(7446):504–7. https://doi.org/10.1038/nature12060

	27.	 Gainor EM, Harris E, LaBeaud AD. Uncovering the burden of dengue in Africa: considerations on magnitude, misdiagnosis, and ancestry. Viruses. 
2022;14(2):233.

	28.	 Page MJ, M JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting system-
atic reviews. Res Methods Rep. 2021;372:n71. https://doi.org/10.1136/bmj.n71

	29.	 Aoussi EBF, Ehui E, Kassi NA, Kouakou G, Nouhou Y, Adjogoua EV, et al. Seven native cases of dengue in Abidjan, Ivory Coast. Med Mal Infect. 
2014;44(9):433–6. https://doi.org/10.1016/j.medmal.2014.08.002 PMID: 25239146

	30.	 Diallo I, Sondo KA, Tieno H, Tamelokpo EY, Zoungrana J, Sagna Y, et al. About 98 cases of dengue hospitalized in a private clinic of Ouaga-
dougou: epidemiology, diagnostic and evolution. Bull Soc Pathol Exot. 2017;110(5):291–6. https://doi.org/10.1007/s13149-017-0585-7 PMID: 
29299882

https://doi.org/10.1016/j.tim.2013.12.011
http://www.ncbi.nlm.nih.gov/pubmed/24468533
https://www.afro.who.int/health-topics/dengue
https://www.who.int/news-room/questions-and-answers/item/dengue-and-severe-dengue#:~:text=Severe%20dengue%20is%20a%20potentially,live%20in%20dengue%2Dendemic%20countries
https://www.who.int/news-room/questions-and-answers/item/dengue-and-severe-dengue#:~:text=Severe%20dengue%20is%20a%20potentially,live%20in%20dengue%2Dendemic%20countries
https://doi.org/10.4103/0019-5154.60355
https://doi.org/10.3201/eid1804.110134
https://www.who.int/emergencies/disease-outbreak-news/item/2024-DON518
https://doi.org/10.1186/s12936-016-1100-5
http://www.ncbi.nlm.nih.gov/pubmed/26821709
https://doi.org/10.2149/tmh.2011-S05
https://doi.org/10.2149/tmh.2011-S05
http://www.ncbi.nlm.nih.gov/pubmed/22500131
https://doi.org/10.1111/ele.13335
http://www.ncbi.nlm.nih.gov/pubmed/31286630
https://doi.org/10.1186/s13756-020-00800-y
https://doi.org/10.1016/j.actatropica.2014.02.017
http://www.ncbi.nlm.nih.gov/pubmed/24613157
https://doi.org/10.1186/s12879-016-2025-x
http://www.ncbi.nlm.nih.gov/pubmed/27855644
https://doi.org/10.1101/cshperspect.a025619
https://doi.org/10.1101/cshperspect.a025619
http://www.ncbi.nlm.nih.gov/pubmed/28289248
https://doi.org/10.1111/j.1742-4658.2007.05999.x
http://www.ncbi.nlm.nih.gov/pubmed/17824955
https://doi.org/10.1371/journal.pgph.0001133
http://www.ncbi.nlm.nih.gov/pubmed/36962689
https://doi.org/10.1016/S0140-6736(21)02724-0
https://doi.org/10.1016/S0140-6736(21)02724-0
https://doi.org/10.4269/ajtmh.2010.10-0117
https://doi.org/10.1128/CDLI.11.4.642-650.2004
https://doi.org/10.1128/CDLI.11.4.642-650.2004
https://doi.org/10.1007/s00705-013-1645-3
https://doi.org/10.1007/s40506-014-0025-1
https://doi.org/10.1007/s40506-014-0025-1
http://www.ncbi.nlm.nih.gov/pubmed/25999799
https://doi.org/10.1038/nature12060
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1016/j.medmal.2014.08.002
http://www.ncbi.nlm.nih.gov/pubmed/25239146
https://doi.org/10.1007/s13149-017-0585-7
http://www.ncbi.nlm.nih.gov/pubmed/29299882


PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0013196  June 30, 2025 14 / 14

	31.	 Oche OM, Yahaya M, Oladigbolu RA, Ango JT, Okafoagu CN, Ezenwoko Z, et al. A cross-sectional survey of knowledge, attitude, and practices 
toward dengue fever among health workers in a tertiary health institution in Sokoto state, Nigeria. J Famy Med Prim Care. 2021;10(10):3575–83. 
https://doi.org/10.4103/jfmpc.jfmpc_327_21 PMID: 34934649

	32.	 Ridde V, Agier I, Bonnet E, Carabali M, Dabiré KR, Fournet F, et al. Presence of three dengue serotypes in Ouagadougou (Burkina Faso): research 
and public health implications. Infect Dis Poverty. 2016;5:23. https://doi.org/10.1186/s40249-016-0120-2 PMID: 27044528

	33.	 Sondo AK, et al. Severe dengue in adults and children, Ouagadougou (Burkina Faso), West Africa, October 2015–January 2017. IJID Regions. 
2021;1:53–9. https://doi.org/10.1016/j.ijregi.2021.09.010 PMID: 27044528

	34.	 Zongo S, Carabali M, Munoz M, Ridde V. Dengue rapid diagnostic tests: Health professionals’ practices and challenges in Burkina Faso. SAGE 
Open Med. 2018;6. https://doi.org/10.1177/2050312118794589 PMID: 30147936

	35.	 Sondo A, et al. Descriptive study of dengue fever complications during the 2016 outbreak in Ouagadougou, Burkina Faso. Pan Afr Med J One 
Health. 2022;7(27).

	36.	 Sondo A, et al. Cross-sectional survey on the knowledge of health workers in public health facilities on dengue fever in the city of Ouagadougou in 
2015. Science et Technique, Sciences de la Santé. 2018;41(1).

	37.	 Sawadogo S, K E K, Nebie K, Sontie S, Deneys V. Prescription of platelets concentrate during a dengue fever epidemic outbreak: case of Burkina 
Faso in 2016. Vox Sang. 2017.

	38.	 Sawadogo S, et al. Prescription of platelets concentrate during a dengue fever epidemic outbreak: case of Burkina Faso in 2016. Vox Sang. 
2017;112:282.

	39.	 Peeling RW, Artsob H, Pelegrino JL, Buchy P, Cardosa MJ, Devi S, et al. Evaluation of diagnostic tests: dengue. Nat Rev Microbiol. 2010;8(12 
Suppl):S30–8. https://doi.org/10.1038/nrmicro2459 PMID: 21548185

	40.	 Raafat N, Blacksell SD, Maude RJ. A review of dengue diagnostics and implications for surveillance and control. Trans R Soc Trop Med Hyg. 
2019;113(11):653–660. https://doi.org/10.1093/trstmh/trz068

	41.	 Hermann LL, Gupta SB, Manoff SB, Kalayanarooj S, Gibbons RV, Coller B-AG. Advances in the understanding, management, and prevention of 
dengue. J Clin Virol. 2015;64:153–9. https://doi.org/10.1016/j.jcv.2014.08.031 PMID: 25453329

	42.	 Kelly-Cirino CD, Nkengasong J, Kettler H, Tongio I, Gay-Andrieu F, Escadafal C, et al. Importance of diagnostics in epidemic and pandemic pre-
paredness. BMJ Glob Health. 2019;4(Suppl 2):e001179. https://doi.org/10.1136/bmjgh-2018-001179 PMID: 30815287

	43.	 Fagbami AH, Onoja AB. Dengue haemorrhagic fever: An emerging disease in Nigeria, West Africa. J Infect Public Health. 2018;11(6):757–62. 
https://doi.org/10.1016/j.jiph.2018.04.014 PMID: 29706314

	44.	 Zida-Compaore WIC, Gbeasor-Komlanvi FA, Tchankoni MK, Sadio AJ, Konu YR, Agbonon A, et al. Knowledge and practices among healthcare 
workers regarding dengue in Togo. J Public Health Afr. 2022;13(2):1937. https://doi.org/10.4081/jphia.2022.1937 PMID: 36051521

	45.	 Centers for Disease C, and Prevention. Dengue. 2023.

	46.	 Chan KR, Ismail AA, Thergarajan G, Raju CS, Yam HC, Rishya M, et al. Serological cross-reactivity among common flaviviruses. Front Cell Infect 
Microbiol. 2022;12:975398. https://doi.org/10.3389/fcimb.2022.975398 PMID: 36189346

	47.	 Tello-Cajiao ME, Osorio L. Impact of dengue rapid diagnostic tests on the prescription of antibiotics and anti-inflammatory drugs by physicians in 
an endemic area in Colombia. Am J Trop Med Hyg. 2019;101(3):696–704. https://doi.org/10.4269/ajtmh.19-0222 PMID: 31333163

	48.	 Robinson ML, et al. Antibiotic utilization and the role of suspected and diagnosed mosquito-borne illness among adults and children with acute 
febrile illness in Pune, India. Clin Infect Dis. 2018;66(IS):1602–9. https://doi.org/10.1093/cid/cix1059 PMID: 31333163

	49.	 Russo G. Chikungunya fever in Africa: a systematic review. Pathog Glob Health. 2020;114(3):136–144. https://doi.org/10.1080/20477724.2020.174
8965

	50.	 Nhan T-X, Bonnieux E, Rovery C, De Pina J-J, Musso D. Fatal leptospirosis and chikungunya co-infection: Do not forget leptospirosis during chiku-
ngunya outbreaks. IDCases. 2016;5:12–4. https://doi.org/10.1016/j.idcr.2016.06.003 PMID: 27413690

	51.	 Bicudo N, B E, Costa JD, Castro JALP, Barra GB. Co-infection of SARS-CoV-2 and dengue virus: a clinical challenge. Braz J Infect Dis. 
2020;24(5):452–454. https://doi.org/10.1016/j.bjid.2020.07.008

	52.	 Feldstein LR, E E, Rowhani-Rahbar A, Hennessey MJ, Staples JE, Halloran ME. Estimating the cost of illness and burden of disease associated 
with the 2014–2015 chikungunya outbreak in the U.S. PLoS Negl Trop Dis. 2019.

	53.	 Bloch D. The cost and burden of chikungunya in the Americas. 2016.

	54.	 Shepard DS, Undurraga EA, Halasa YA, Stanaway JD. The global economic burden of dengue: a systematic analysis. Lancet Infect Dis. 
2016;16(8):935–41. https://doi.org/10.1016/S1473-3099(16)00146-8 PMID: 27091092

https://doi.org/10.4103/jfmpc.jfmpc_327_21
http://www.ncbi.nlm.nih.gov/pubmed/34934649
https://doi.org/10.1186/s40249-016-0120-2
http://www.ncbi.nlm.nih.gov/pubmed/27044528
https://doi.org/10.1016/j.ijregi.2021.09.010
http://www.ncbi.nlm.nih.gov/pubmed/27044528
https://doi.org/10.1177/2050312118794589
http://www.ncbi.nlm.nih.gov/pubmed/30147936
https://doi.org/10.1038/nrmicro2459
http://www.ncbi.nlm.nih.gov/pubmed/21548185
https://doi.org/10.1093/trstmh/trz068
https://doi.org/10.1016/j.jcv.2014.08.031
http://www.ncbi.nlm.nih.gov/pubmed/25453329
https://doi.org/10.1136/bmjgh-2018-001179
http://www.ncbi.nlm.nih.gov/pubmed/30815287
https://doi.org/10.1016/j.jiph.2018.04.014
http://www.ncbi.nlm.nih.gov/pubmed/29706314
https://doi.org/10.4081/jphia.2022.1937
http://www.ncbi.nlm.nih.gov/pubmed/36051521
https://doi.org/10.3389/fcimb.2022.975398
http://www.ncbi.nlm.nih.gov/pubmed/36189346
https://doi.org/10.4269/ajtmh.19-0222
http://www.ncbi.nlm.nih.gov/pubmed/31333163
https://doi.org/10.1093/cid/cix1059
http://www.ncbi.nlm.nih.gov/pubmed/31333163
https://doi.org/10.1080/20477724.2020.1748965
https://doi.org/10.1080/20477724.2020.1748965
https://doi.org/10.1016/j.idcr.2016.06.003
http://www.ncbi.nlm.nih.gov/pubmed/27413690
https://doi.org/10.1016/j.bjid.2020.07.008
https://doi.org/10.1016/S1473-3099(16)00146-8
http://www.ncbi.nlm.nih.gov/pubmed/27091092

