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Martinique in the French west indies

• One of the French oversea’s territory
• About 7000 km from France = 9h by plane
• Tropical weather with 2 seasons (dry and

wet)
• Over 350 000 inhabitants
• The most ageing department in France

(33% > 60 years old)
• Endemo epidemia of dengue
• Other repeated and successive arbovirus

outbreaks
• Yellow fever has disapeared



Healthcare system



Geographic distribution (incidence/100k person-years; 2023)



Emerging infections in Martinique
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Seroprevalence of dengue fever in the West Indies



General information on Dengue

• RNA virus of the genus Flaviviridae
• Same family as yellow fever virus, Zika

virus…
• Arbovirus = Arthropod Borne Viruses
• Transmitted by female Aedes

mosquitoes (aegypti, albopictus…)
• Four serotypes: DENV-1, DENV-2, DENV-

3, DENV-4, with no cross-protective
immunity but modulation in the
response to infection

• Reinfection possible (primary, secondary,
and post-secondary infections)



Dengue transmission cycle
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Clinical spectrum
• Wide clinical spectrum
• Asymptomatic forms in most cases (50 to 90%1)

• Symptomatic forms ranging from
 Non-severe forms (acute viral infection)

with or without warning signs

 Severe forms (1 to 5%2): plasma leakage 
syndrome (vasculopathy)

• Avoid using the term "hemorrhagic dengue" not
systematically linked to severity, instead
distinguish between non-severe and severe forms

1De Santis O, Pothin E, Bouscaren N, et al. Investigation of Dengue Infection in Asymptomatic Individuals during a Recent Outbreak in La Réunion. Viruses. 2023;15(3):742. Published 2023 Mar 14. doi:10.3390/v15030742

2 Schaefer TJ, Panda PK, Wolford RW. Dengue Fever. [Updated 2024 Mar 6].



Biological diagnosis
• First week of illness:

- direct detection by RT-PCR
- +/- detection of the NS1 antigen

(negative or inconclusive NS1
cannot rule out the diagnosis 
routine RT-PCR is prefered)

• Beyond day 7: serology but
limitations +++ in endemic countries
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• Diagnostic prioritization during an outbreak
 risk factors of severe dengue / warning signs
 suspicion of severe dengue
 clinical diagnostic uncertainty

IgM primary
dengue

IgM secondary
dengue

IgG secondary
dengue

IgG primary
dengue



Consider differential diagnoses

• Delays in managing alternative diagnoses are frequent during dengue 
outbreaks

• Indicative list of conditions to consider (depending on location):
- Leptospirosis
- Other bacterial infections that worsen in the absence of antibiotic treatment
- Primary HIV infection
- Other arbovirus diseases: chikungunya, Zika …
- Influenza
- COVID-19
- Malaria
- Rash diseases including measles, rubella... And non-specific viral syndrome
- Hemorrhagic fevers…



Clinical history of infection (adaptated from WHO 2009)
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Warning signs

Impaired consciousness

Presyncope, orthostatic hypotension
*

*
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involvementPlasma leakage : shock, 

serous effusions,  
hemoconcentration …
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Clinical and biological progression: 
Plasma leakage syndrome
• Severity of the disease

Rapid deterioration within a few hours

• Clinical
- onset of a 3rd space fluid accumulation with

interstitial edema (pleura, peritoneum, etc.),
- hemodynamic failure/shock,
- hemorrhagic syndrome

• Biological:
- hemoconcentration,
- hypoalbuminemia,
- thrombocytopenia, 
- metabolic acidosis, 
- DIC and multiple organ failure

Weis, S., Cheresh, D. Pathophysiological consequences of VEGF-induced vascular permeability. Nature 437, 497–504 (2005)



Recovery phase rash (≠ Febrile phase rash)



Patient orientation and triage strategy
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Critical care
Ermergency

medical service

Dengue
Immediate
severity ?

Clinico-biological
evaluationNo No No

Yes

YesAt risk
situation ?

Warning 
signs ?

Obstacle to 
home care?

No

Hospital 
admission

YesYes

Abrupt onset, Fever
Myalgia, Headache
Anorexia, asthenia
Nausea, Vomiting
Diarrhea

Hemodynamic instability
(differential blood pressure 
< 20 mmHg, low systolic
blood pressure, signs of 
shock)
Severe hemorrhages
Organ failure (hepatic, 
renal, neurologic, 
myocardial, hemostatic…)

Date and time of 
symptom onset
Febrile phase: Day1 – Day3/4
Critical phase: Day4 – Day6/7
Recovery phase

Sickle cell disease (SS, SC, 
Sβ)
Extremes of age
Chronic diseases (diabetes, 
heart disease…)
Immunosuppression
Pregnancy
Obesity
Treatments (NSAIDs, 
anticoagulants…)
Trauma, recent stroke
Paracetamol overdose

Persistent abdominal pain
Persistent vomiting
Effusions
Mucosal bleeding
Drowsiness, agitation
Hepatomegaly
↑ Hematocrit + ↓ platelets

*Cough, chest pain
Lightheadedness, orthostatic
hypotension
Persistent diarrhea
Temperature > 39 °C after Day 5

Social isolation
Geographic isolation
Intolerance to oral 
hydration*

* Only if a validated home intravenous 
infusion system is in place.

Outpatient
management

Yes



Outpatient management
• Many limitations but essential during epidemics

• Monitoring and management until the end of the critical phase (6/7 days) 
- Daily clinical assessment by the GP (or at least every 48 hours with telephone contact 

in between) 

- Blood tests at least every 48 hours

- Hospitalization in case of worsening, new signs, or lack of improvement despite oral 
hydration

- Oral hydration solution (over 3 l/day), salted soups, fruit juices 
± IV hydration via a home-care provider during ED overcrowding

• Drug contraindications
- Aspirin and anti-inflammatory drugs

- Intramuscular injections

• Paracetamol for pain (beware of overdose)

• Personal protection against mosquito bites during viremic phase



Management of dengue with warning signs or plasma 
leakage without severity criteria 1/2
• Hospital admission

• Intravenous hydration with crystalloid solution (0.9% sodium chloride)
- with a loading dose 10 mL/kg over 1 hour
- maintenance dose if improvement and adequate urine output (monitor carefully – risk 
of fluid overload)

• Close clinical and biological monitoring
- Vital signs, clinical status, and urine output every 4 hours

- Hematocrit after the loading dose and then every 8 to 12 hours

- Blood glucose, AST/ALT, electrolytes, serum creatinine, urea, ferritin, coagulation tests 
every 24 hours



Management of dengue with warning signs or plasma 
leakage without severity criteria 2/2
• Drug contraindications

- Aspirin and anti-inflammatory drugs

- Intramuscular injections

- Paracetamol (temporary discontinuation)

• Personal protection against mosquito bites during viremic phase

• Criteria for hospital discharge
- Clinical criteria : Afebrile for at least 48 hours, general condition improving, return of 

appetite, normal hemodynamic status, normal or increased urine output, absence of 
respiratory distress and bleeding

- Biological criteria : Increasing platelet count, stable hematocrit without intravenous 
fluid therapy
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Thomas L et al. Transfusion. 2009;49:1400-11.
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Thrombocytopenia management



Dengue fever and prevention

• Collective measures (PSAGE)

• Individual measures

Vector
control

• Physical barriers

• Chemical barriers

Individual 
protection

• Qdenga (2 doses)

• Butantan (1 dose)
Vaccination



Vector control and public health measures
Shared responsibility between local authorities : State, Regional Council, Regional Public Health Agency 
Activation of the PSAGE (Epidemic Surveillance, Alert, and Management Program)



Destruction of larval habitats



Insecticide spraying



for the 2nd spray they were in ‘‘La Favorite’’ and exposed to

pyrethrins (AquaPy), and for the 3rd spray they were exposed to

deltamethrin (K-Othrine) in the locality ‘‘Canal’’.

Monitoring of wild Ae. aegypti populations
The density of adult Ae. aegypti population, before and after

spraying, was measured by using 72 BG-Sentinel-Traps (BGS-

Trap, BioGents GmbH, Regensburg, Germany) in the 9 selected

localities. Traps were equipped with a mosquito attractant which

was given off by the BG-Lure, a dispenser which releases a

combination of lactic acid, ammonia and caproic acid, substances

found in human skin [20]. Eight traps were allocated to each

locality and were positioned in the same 4 houses where cage-

mortality wasevaluated. Four traps were placed inside housesand

distributed in roomsoccupied by the inhabitants, whereas the four

other traps were placed outside houses on terraces where they

were protected from sun and rain. Traps were deployed at

11:00 AM and collected 24 hours later. In each locality,

abundance was estimated weekly starting 2 weeks before and

ending 3 weeks after treatments. Abundance estimates were also

made between the 1st and 2nd treatments.

The density of Ae. aegypti larvae in each locality was estimated

from 7 entomological surveys. A weighted Breteau Index (WBI)

was used to determine the ‘‘productivity’’ of female adult

mosquitoes [17]. The Breteau Index is defined as the number of

positive containers per 100 inspected houses. To estimate the

productivity, a coefficient is attributed to each type of positive

container [17,21] to take into account the number of larvae

produced in different habitats (e.g. drums [coefficient of 5.5] vs.

flower pots[coefficient of 1.5]). Estimates of WBI were determined

weekly, starting 2 weeks before treatments and ending 3 weeks

after. Monitoring was also performed between each treatment.

Data analysis
Mortality recorded in laboratory bioassays was corrected for

control mortality by Abbott’s formula [22] in case of control

mortality . 5%. Data were analyzed using the Analysis of

Overdispersed Data (AOD) package of R which is suitable for

the analysis of data based on proportions (e.g. percentage

mortality) [23].

Bioassay, trap and productivity data were each analyzed using a

split-plot analysis of variance (ANOVA). The bioassay and trap

data showed heteroscedasticity among individual houses and so

weighted means of data collected from cages either on the outside

or inside of houses were calculated for each locality and day of

sampling. The bioassay data was analyzed asa split-plot ANOVA

with whole plots consisting of the 3 treatments blocked into 3

groupsaccording to the entomological indicesof each locality, the

1st sub-plot was defined by the 3 spray treatments, with the 2nd

sub-plot depending on whether data came from cageson the inside

or outside of houses. The trap and productivity data were analyzed

as repeated measures split-plot ANOVA with the 6 days of

sampling acting as the repeated measure. Whole plots were

defined as above, with localization (inside vs. outside) forming the

sub-plot for the bioassay data; these data were log (x+1)

transformed prior to analysis, where x was the mean weighted

Figure 2. Mortality rates in WHO tube tests. This figure shows the mortality rates (6 SE) of Aedes aegypti collected in the 9 localities selected for
the space treatments and that of the laboratory susceptible strain (Bora) when exposed to pyrethrum (1%) or deltamethrin (0.05 %) in WHO tube
tests. Data were analyzed using the AOD package of R.
doi:10.1371/journal.pntd.0001202.g002

Dengue Vector Control and Pyrethroid Resistance

www.plosntds.org 4 June 2011 | Volume 5 | Issue 6 | e1202Marcombe S, Darriet F, Tolosa M, et al. Pyrethroid Resistance Reduces the Efficacy of Space Sprays for Dengue Control on the Island of Martinique (Caribbean). PLoS Negl Trop Dis. 2011;5(6):e1202.

Emergence of insecticide resistance in Martinique



Individual measures

Health recommendations for travelers, HCSP, 2023

Recommended measures:
- Insecticide-treated mosquito net for beds, cribs, or 

strollers, depending on age
- Non–insecticide-treated mosquito net in the 

absence of malaria risk
- Window and door screens
- Topical skin repellents applied to exposed body 

areas, in addition to wearing loose-fitting, covering 
and lightweight clothing

Additional measures:
- Electric insecticide diffuser (indoors)
- Electric mosquito swatters
- Indoor spraying of insecticide “foggers” or “bombs” 

(commercially available)
- Air conditioning
- Ventilation
- Mosquito coils (outdoor use)

Information file ARS/CTM/Prefecture of Martinique - 2023





Vaccination

• Dengvaxia® : controversy related to severe dengue 
following vaccination and a potential link with ADE,  
no longer available

• Qdenga® : Dec 2024 - Recommended in French 
overseas territories in the Americas, Mayotte, and 
Réunion for:

- Children aged 6–16 years with prior dengue infection 

- Adults aged 17–60 years with comorbidities, regardless of previous 
dengue infection

Not reimbursed in France with approximate cost: €110–
120 per dose (2 doses schedule)

• Additional data awaited for the Butantan® dengue 
vaccine (1 dose)



Research



Take home messages from « the field »

• Prioritization of laboratory testing and 
outpatient follow-up

• No specific treatment = close 
monitoring and supportive care

• Consider differential diagnoses

• One Health approach involving 
authorities and community 
engagement in vector control

• Progress toward vaccination strategies



Thank you for your attention.


