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Dengue case classification by severity

Without
with

warning signs

1.Severe plasma leakage 

2.Severe haemorrhage

3.Severe organ impairment

Severe dengueDengue ± warning signs

Probable dengue

Live in/travel to dengue 

endemic area. Fever and 2 

of the following criteria:

• Nausea, vomiting

• Rash

• Aches and pains

• Tourniquet test positive

• Leucopenia

• Any warning sign

Laboratory confirmed 

dengue
(important when no sign of plasma 

leakage)

Warning signs*

• Abdominal pain or 

tenderness

• Persistent vomiting

• Clinical fluid accumulation

• Mucosal bleed

• Lethargy; restlessness

• Liver enlargement >2cm

• Laboratory: Increase in HCT 

concurrent with rapid 

decrease in platelet count

* Requiring strict observation 

and medical intervention

1. Severe plasma leakage

leading to:

• Shock (DSS)

• Fluid accumulation with 

respiratory distress

2. Severe bleeding

as evaluated by clinician

3. Severe organ involvement

• Liver: AST or ALT>=1000 

• CNS: Impaired 

consciousness 

• Heart and other organs

Criteria for dengue ± warning signs Criteria for severe dengue
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https://www.epicentro.iss.it/arboviros

i/dashboard acces Jan 27, 24

Casi autoctoni

Lodi 36 casi genotipo 1

Latina 2 casi genotipo 3

Roma 43 casi con esposizioni in 

diverse parti della città 

metropolitana di Roma genotipo 1

Anzio 1 caso genotipo 2

https://www.epicentro.iss.it/arbovirosi/dashboard%20acees%20Dec%2016
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200 imported cases on 657 
DENV cases in 2024, 30.5% 
nei comuni di Albinea (RE),
Ospitaletto e Cazzago San 
Martino (BR), Pesaro, Fano e
San Costanzo (PU), Rapolano 
Terme (SI), Cavezzo (MD), 
Malo (VI), Ortona (CH), Sesto 
Fiorentino (FI), Castelfidardo
(AN)

Del Manso, ISS 22  ottobre 2024



https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-a-transmission-vectorielle/chikungunya/articles/donnees-en-france-

metropolitaine/chikungunya-dengue-et-zika-donnees-de-la-surveillance-renforcee-en-france-hexagonale-2024

82 imported cases on 

4064 DENV cases in 

2024, 2%



https://www.ecdc.europa.eu/en/all-topics-z/dengue/surveillance-and-disease-data/autochthonous-transmission-dengue-virus-eueea



• INFORMAZIONE: corretta, continua e ossessiva comunicazione per la 
prevenzione delle punture di insetto. Uso di larvicidi biologici

• FORMAZIONE: operatori sanitari di MMG, PlS, PSDEA

• IDENTIFICAZIONE precoce dei casi umani importati (link epidemiologico 
viaggio), disponibilità di test diagnostico rapido in strutture centralizzate, 
immediata notifica ed isolamento per ridurre rischio di puntura da 
zanzare sino a 7 gg da esordio

• DISINFESTAZIONE con adultici e larvicidi con possibilità di ingresso nelle 
aree private.

Scenario 1 No autochtonous cases

2025 < 2024 <20023: non focolai autoctoni ma necessità di mantenere alta preparedness
& response

Recent progress in understanding DengueDengue scenarios



Messina Nat Micob 2019

The current and future global distribution and population at risk 
of dengue



• INFORMAZIONE: corretta, continua e ossessiva comunicazione per la 
prevenzione della MALATTIA da DENGUE e non più solo delle punture di 
insetto, uso di larvicidi biologici

• FORMAZIONE: operatori sanitari di MMG, PlS, PSDEA

• Identificazione precoce dei casi umani importati e autoctoni 
(estremamente difficile va immediata notificata agli operatori sanitari la 
geolocalizzazione dei casi), disponibilità di test diagnostico rapido in 
strutture centralizzate e laddove sia presente focolaio, immediata notifica 
ed isolamento per ridurre rischio di puntura da sino a 7 gg da esordio, 
notifica centro regionale sangue

• 4. DISINFESTAZIONE con adultici e larvicidi con possibilità di ingresso 
nelle aree private.

Scenario 2 sporadic outbreak autochtonous cases

2025 simile al 2024>20323

Dengue scenarios



Zardini A Lancet Plan Health 

2024

Estimated temporal 

dynamics of the 

chikungunya 

reproduction number in 

Europe 

Estimated temporal 

dynamics of the 

reproduction number, R0, 

for chikungunya in 

Europe, as obtained by 

assuming Aedes 

albopictus to be the main 

vector species. Estimates 

are shown only for areas 

with at least ten 

inhabitants per hectare 

and an estimated R0 

greater than 0·1. 

Estimates are provided at 

a spatial scale of 250 m ×

250 m; displayed values 

represent average 

estimates obtained with 

500 model runs. 

Estimating the potential risk of transmission of arboviruses in 
the Americas and Europe: a modelling study



Zardini A Lancet Plan Health 

2024

Average model estimates of R0 for dengue virus and chikungunya in Brazil 

and Italy 

(A) Average model estimates of the dengue virus R0 in Porto Alegre, Brazil, as 

obtained by considering Aedes aegypti to be the dominant competent vector for the 

transmission. R0 estimates reported in the literature for this area peak at 1·4–1·9 

between 2013 and 2016.22 Average model estimates of the chikungunya R0 as 

obtained by considering Aedes albopictus as the dominant vector in Rome, Italy (B), 

and in two villages of Emilia Romagna (Castiglione di Cervia and Castiglione di 

Ravenna), Italy (C). Published estimates of R0 associated with the outbreaks that 

occurred in these locations were 1·8–6·0 in the 2007 outbreak9 and 1·5–2·6 in the 

2017 outbreak.8 

Estimating the potential risk of transmission of arboviruses in the 
Americas and Europe: a modelling study



• INFORMAZIONE: corretta, continua e ossessiva comunicazione per la 
prevenzione della MALATTIA da DENGUE e non solo delle punture di insetto, uso 
di larvicidi bioogici

• FORMAZIONE: operatori sanitari di MMG, PlS, PSDEA

• Identificazione precoce dei casi umani importati e autoctoni (estremamente 
difficile va immediata notificata agli operatori sanitari la geolocalizzazione dei 
casi), disponibilità di test diagnostico rapido in strutture centralizzate e laddove 
sia presente focolaio (MMG/farmacie?), immediata notifica ed isolamento per 
ridurre rischio di puntura da sino a 7 gg da esordio, notifica centro regionale 
sangue

• DISINFESTAZIONE con adultici e larvicidi con possibilità di ingresso nelle aree 
private.

• INTERVENTI STRAORDINARI: rilascio intenzionale di zanzare meno suscettibili alla 
infezione virale (ad esempio infettate da Wolbachia)

Scenario 3 sustained outbreak autochtonous cases

2025 peggiore del 2024 >2023: > focolai > casi

Dengue scenarios



TRANSMISSION

• Aedes aegypti breeds in clean water in and around 

houses:  efficient transmission in urban areas and is the 

principal vector throughout the tropical world,

• Aedes albopictus transmits inefficiently in more rural 

areas of the tropics but is quite efficient in urban areas

• Daytime biting with 2 peaks early in the morning and late in 

the evening

• It usually in-house and maximun 200 mt distance length

• Human transmission requires the same female mosquito 

to bite a viremic human and then a susceptible human after 

10-12 days.

Dengue transmission



Guzman, Nature Rev 2016

Dengue intrinsic and extrinsic incubation period



FOUR VIRUSES DNV1-4

• RNA single strand virus - flavivirus

• Life time immunity follows infection to one 
type.

• Second, third and possibly four infections are 
possible.

• CHILDREN – first infections are mild, largely 
unapparent.

• ADULTS - first infections may produce DF, 
some viruses more overt than others, attention 
to comorbities and coinfection for severity

Four Dengue viruses 1-4



1 - Asymptomatic Dengue 80% cases

2 - Dengue with no alert signs, most primary infections  
apart from elderly, <1yo, comorbidity

3 - Dengue with alert signs, most secondary cases

4 - Dengue with major organs failure: severe dengue or 
DHF/DSS, <1 x 1000, relevant iatrogenic etiology

Dengue Clinical Spectrum: a unique infection 
with different disease progression 



Cross reactivity sub neutralizing Ab
John, 2019, Nat Rev Imm



CDC

Dengue Clinical Spectrum: a unique infection with 
different disease progression 



Vuong Elife 05.2024

1. Dengue viremia rapidly

decreases following the onset

of symptoms, 

2. DENV-1 exhibits higher

viremia levels compared to 

DENV-2 and DENV-3, and

3. Primary infection is

associated with higher and 

more prolonged detectable

viremia than secondary

infection in DENV-1, while this

pattern was not consistent

across other serotypes. 

3. Higher 1-4 day viremia 

was associated with a 

decrease in platelet count

from day 6

Dengue Viremia Kinetics and Effects on Platelet and Clinical 
Outcomes: An Analysis of 2340 Patients from Vietnam



The 3rd edition 
(2009)



Gabriela Paz-Bailey, Lancet 

2.24 

Dengue Dengue diagnostics by day since symtoms’onset



Dengue case classification by severity

Without
with

warning signs

1.Severe plasma leakage 

2.Severe haemorrhage

3.Severe organ impairment

Severe dengueDengue ± warning signs

Probable dengue

Live in/travel to dengue 

endemic area. Fever and 2 

of the following criteria:

• Nausea, vomiting

• Rash

• Aches and pains

• Tourniquet test positive

• Leucopenia

• Any warning sign

Laboratory confirmed 

dengue
(important when no sign of plasma 

leakage)

Warning signs*

• Abdominal pain or 

tenderness

• Persistent vomiting

• Clinical fluid accumulation

• Mucosal bleed

• Lethargy; restlessness

• Liver enlargement >2cm

• Laboratory: Increase in HCT 

concurrent with rapid 

decrease in platelet count

* Requiring strict observation 

and medical intervention

1. Severe plasma leakage

leading to:

• Shock (DSS)

• Fluid accumulation with 

respiratory distress

2. Severe bleeding

as evaluated by clinician

3. Severe organ involvement

• Liver: AST or ALT>=1000 

• CNS: Impaired 

consciousness 

• Heart and other organs

Criteria for dengue ± warning signs Criteria for severe dengue
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Dengue case classification by severity



• The children receive low level IgG from the 

mother, and is protected up to month 6, after 

the reducing low titer determine the possible 

Antibody dependent enhancement of the 

cellular viral infection  and it can determine in 

the children the paradoxical production of pro-

inflammatory cytokine (TNFα, IL6, IL8, ICAM-1 

…) and / or complement activation (by NS1) :

The perfect storm 

Original sin and ADE create the perfect storm in the children 

<1 y



Disease severity in infants to loss of maternal 

antibody



• Paradoxical production of pro-inflammatory 
cytokine (TNFα …) and / or complement 
activation (by NS1)

• is the main feature distinguishing severe 
from not severe dengue

– apparent around the 4th to 5th day of 
illness

– leads to the plasma leakage syndrome

– reabsorption of fluid occurs between the 
6th and the 7th day

Careful attention to fluid balance is 
mandatory to prevent fluid overload

Increased vascular permeability



Clinical spectrum photos



Clinical spectrum photos
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Clinical spectrum photos



Positive tourniquet test
Clinical spectrum photos





CDC

WHO Dengue guideline, 2009

Dengue case classification by severity



CDC

WHO Dengue guideline, 2009

Dengue diagnostics, treatment and fup
monitoring by severity 



• Hemoconcentration (as defined by WHO): increased
hematocrit > 20% from baseline value OR despite fluid
administration (= increased hemoglobin)

• Evidence of pleural effusion and/or ascites (Xray, 
Ultrasounds +++)

• Miscelaneous: hypo proteinemia, hypo albuminemia, 
pulmonary edema

Diagnosis of plasma leakage



Data recorded in 560 
consecutive dengue 
patients in Martinique at 
the time of admission on 
the ED, according to the 
time elapsed since the 
onset of fever







• Encourage oral fluids. If not tolerated, start intravenous fluid 
therapy of 0.9% saline or Ringer’s lactate with or without 
dextrose at maintenance rate. 

• For obese and overweight patients, use the ideal body weight 
for calculation of fluid infusion 

• Patients may be able to take oral fluids after a few hours of 
intravenous fluid therapy. Thus, it is necessary to revise the 
fluid infusion frequently. Give the minimum volume required to 
maintain good perfusion and urine output. 

• Intravenous fluids are usually needed only for 24–48 hours. 

• Patients should be monitored by health care providers for 
temperature pattern, volume of fluid intake and losses, urine 
output, warning signs, haematocrit, and white blood cell and 
platelet counts 

DF with no warning sign



• Monitor vital signs (1–4 hourly) urine output (4–6 hourly), 
haematocrit (before and after fluid replacement, then 6–12 
hourly), blood glucose, and other organ functions and encourage 
oral fluids. 

• Give only isotonic solutions 0.9% NACl or Ringer’s lactate start 
with 5–7 ml/ kg/hour for 1–2 hours, then reduce to 3–5 
ml/kg/hr for 2–4 hours, and then reduce to 2–3 ml/kg/hr or less 
according to the clinical response

• Reassess the clinical status and repeat the haematocrit. If the 
haematocrit remains the same or rises only minimally, continue 
with the same rate (2–3 ml/kg/hr) for another 2–4 hours. 

• If the vital signs are worsening and haematocrit is rising rapidly, 
increase the rate to 5–10 ml/kg/hour for 1–2 hours. 

DF with warning sign -1



• Hypotensive patients (<90/60 mmHg) without other direct 
indicators of clinical severity (alert, normal respiratory rate, no 
pleural effusion, no metabolic acidosis)
– isotonic crystalloids infusion, 6 to 10 mL/kg/hour during 2 to 4 hours

– close monitoring, repeated clinical evaluations

– repeated measurements of hematocrit, hemoglobin, lactatemia, blood 
gases 

• If improvement (mean arterial pressure > 70 mmHg, urine 
output > 0.5 mL/kg/hour, and lactatemia < 4 mmol/L), 
– reduce the flow to 3-5 mL/kg/hour for 8 to 12 hours and achieve a strict 

fluid balance

– close observation may be conducted on the Intermediate Care Unit

– In the case of confirmed improvement, reduce to 50 mL/kg/day.

Care of hospitalized patients (4)
Management / case report (adults)







• Most patients will experience only minor cutaneous 
and/or mucosal bleeding

• Prevention +++

– NO aspirin, NO NSAIDs, 

– NO steroids

– NO IM injections

– NO puncture of large vessels, no nasogastric tube, no 
urine catheterization or central line unless absolute 
necessity

– NO hyper or over hydration

– in severely thrombocytopenic patients (<20,000 /mL):

• Consider associated pathology or treatments

• Prevention of trauma +++

Do not – Choosing wisely



• Severe bleeding (infrequent)

– Gastrointestinal bleeding in adults with peptic ulcer or 
colonic diverticulosis, or previously treated with NSAIDs

– Metrorrhagia (fibroma, spontaneous abortion) 

– Trauma 
• Accident (falls +++)

• emergency surgery (delivery / cesarian section, spleen rupture, 
appendicitis, cholecystitis …)

• iatrogenic (IM, puncture of large vessels, urine catheter, 
nasogastric tube, lumbar puncture)

– Intracranial bleeding

• Clinically significant epistaxis: nasal package

Management of bleeding (cont’d)



• Peripheral destruction of platelets
• Decreased bone marrow production
• Impairment of platelet functions 
• Typical evolution 

From Thomas et al, Transfusion 2009
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Y. Hatchuel, 

University Hospital,Fort-de-France 

(personal communication)

Management of thrombocytopenia

350 adults 171 children



Management of LIVER toxicities



Management of LIVER toxicities

• In severe liver involvement (4-6% severe DF), mortality can rise to 

50% owing to significant bleeding, hepatic encephalopathy, kidney 

injury, and metabolic acidosis.

• Role of N-acetylcysteine in liver injury due to dengue fever

Gupta trop doc 2023



Discharge criteria (1)

Discharge of patients with severe forms of the 

disease

- patient feels much better and tolerates significant 

oral intake

- evidence of cessation of plasma leakage & 

clinically significant bleeding

- regression of fluid overload

- no fever for 48 hours

- Biology: increasing trend in platelet counts and 

stable hematocrit without iv fluids

Notice: 25% of dengue patients may have long-term 

fatigue syndrome



Adapted from WCL Yip, 

Medical progress 1980

Discharge criteria (2)

1) Precise timing toward the 

course of the disease

2) Examine the feasibility of 

follow up at home:

-no warning sign

-hydration via oral route 

-good social environment 

-flow chart of recommendations



Gabriela Paz-Bailey, Lancet 

2.24 

Dengue 
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