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Arboviral Epidemiology



Dengue virus

Genus Flavivirus

From Swahili, “Ka dinga pepo”

In Spanish, “Quebranta huesos” a.k.a. “breakbone fever”



Dengue Around the World | Dengue | CDC

https://www.cdc.gov/dengue/areaswithrisk/around-the-world.html


Taylor-Salmon 2023, PMID 38664380 



Nakase 2023
PMID: 37173303





Arboviruses to Know



Transmission of DENV

Acutely infected, 
viremic person gets 
bitten by mosquito 

Days

70 14 21 28

Mosquito ingests virus in blood meal. 

Viruses replicates in its body for 8-12 days 

before  able to transmit  to another person

Infected mosquito bites another person 

and transmits the virus. DENV replicates in 

person for 3 to 14 days before symptom 

onset. 

Extrinsic Incubation Period 

Intrinsic Incubation Period



Natural History of DENV Infections

Survive
95-99.5%

Die
0.5 - 5%

Infection Incidence 
~ 5% / year 

Asymptomatic 
75%

Symptomatic 
25%

Dengue Fever
95-99% 

Severe dengue
1-5%

Adapted from Vaccine 2004; 22: 1275-1280 



Clinical Course of Dengue

-7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Mosquito 
bite

…
Incubation

…

Critical 
Phase

Febrile Phase Convalescence

3 to 5 days

1 to 2 days 

2 to 7 days

Not viremicViremia

Death or 
recovery

Symptom 
onset

3 to 14 days

Insect precautions if 
you have local Aedes!



Classic signs and symptoms: 

• flushing

• headache

• retro-orbital eye pain

• arthralgia, myalgia

• hemorrhagic manifestation. 
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Days 2 to 6 post onset:  
Macular or 
maculopapular truncal 
rash that spreads to face 
and extremities. 
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http://upload.wikimedia.org/wikipedia/en/b/bd/Severerash.jpg


Before or at 
defervescence:   
Petechiae may 
appear, especially 
on lower extremities
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The Critical Phase usually begins with:

• Defervescence

• Leukopenia

• Rapid decline in platelet count

• Rise in hematocrit

Critical Phase
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Warning Signs for Severe Disease*

•  Severe abdominal pain

•  Persistent vomiting

•  Fluid accumulation (ascites, effusions)

•  Mucosal bleeding

•  Lethargy; restlessness

•  Liver enlargement >2cm

Critical Phase

* Note: not all patients will 
develop warning signs suggestive 
of significant vascular leakage

Patients with significant  
plasma leakage will 
deteriorate during this phase

Days



Confluent pruritic 
rash with clear spots 
may develop
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Recovery Phase

• Malaise and anorexia resolve
• Hemodynamic status stabilizes
• Re-absorption of extravascular fluid; 

diuresis 
• Hct stabilizes; WBC and platelets recover



Diagnostic Testing

• Acute phase (≤5 days post onset):

• DENV specific polymerase chain reaction (PCR) or

• Non-structural protein-1 assay (NS1) antigen 

 and

• IgM anti-DENV (poor sensitivity in early infection)

• Convalescent phase (5-14 days post onset): 

• IgM anti-DENV (not IgG!)

• Past infection (>2 weeks post illness): 

• IgG anti-DENV with subtypes 



Management of Dengue
Group A

(all of following)

Group B
(any of following)

Group C
(any of following)

Tolerating oral fluids

Passing urine at least 
once every 6 hours 

Does not have any  
warning signs 

Has stable hematocrit 

Hemodynamically stable

No co-existing conditions

• Has warning signs

• Has co-existing 
conditions: diabetes 
mellitus, renal failure, 

• Is an infant, pregnant 
or elderly 

• Poor follow-up

• Severe plasma leakage 
with shock and/or fluid 
accumulation with 
respiratory distress 

• Severe bleeding

• Severe organ 
impairment (renal or 
hepatic failure)

• Impaired consciousness



Group A
(Patient at home)

Group B
(Patient at hospital)

Group C
(Patient at hospital)

✓Give anticipatory 
guidance before 
sending home (see 
patient handout)

✓Follow-up daily

✓Do serial CBCs

✓Identify warning 
signs early

Management of Dengue



Group A
(Patient at home)

Group B
(Patient at hospital)

Group C
(Patient at hospital)

✓Give anticipatory 
guidance before 
sending home (see 
patient handout)

✓Follow-up daily

✓Do serial CBCs

✓Identify warning 
signs early

✓Monitor 
hemodynamic status 
frequently

✓Use HCT to guide 
interventions

✓Use isotonic IVFs 
judiciously

✓Correct metabolic 
acidosis, electrolytes 
as needed

✓Monitor for occult 
bleeding

✓Prophylactic 
platelet 
transfusions not 
indicated

✓Use crystalloids 
for shock

✓Use colloids for 
refractory shock 

Management of Dengue



DENV in Immunocompromised Patients

(Ng 2019)



Dengue, Arthritis, and Auto-Immunity



Dengue Vaccine

* Laboratory Testing Requirements for Vaccination with Dengvaxia Dengue Vaccine | Dengue | CDC

https://www.cdc.gov/dengue/vaccine/hcp/testing.html




Chikungunya 
virus



Epidemiology

CDC, 2019



De Souza, 2024, PMID 38283942  Bartholomeeusen, 2023, PMID 37024497  



Bartholomeeusen, 2023, PMID 37024497  



Bartholomeeusen, 2023, PMID 37024497  



Clinical Presentation



Chronic Sequelae



Suhrbier 2019, 
PMID 31481759  



Suhrbier 2019, PMID 31481759  



Suhrbier 2019, PMID 31481759  



Post-Chikungunya Arthritis 

• 2019-21 Colombia study: 158 participants with CHIKV arthritis assessed with 

standardized questionnaires (DAS-28, Arthritis-Flare) and measured plasma 

cytokines, performed flow cytometry of peripheral blood T cell subsets.

• Increased arthritis disease activity was associated with increased inflammatory (IL-

6, TNF, CRP) cytokines and deficient IL-2 and Treg responses. Higher IL-2 were 

associated with improved Treg numbers and immunosuppressive markers.  

(Chang 2023, PMID 38507338)

• In case series of RT recipients, CHIKV reported as uncomplicated, w/ full recovery. 



Clinical Diagnosis



Treatment

• Acute CHIKV treatment is supportive

• Rest, fluids, acetaminophen  

• Avoid aspirin and NSAIDS until dengue can be ruled out  

• Post-acute and chronic arthritis 

• Inconsistent results with NSAIDs, injected or systemic steroids, DMARDs

• Improvement on methotrexate reported by some groups (e.g., Amaral 2020, 

PMID 29361202, 30909365); ongoing clinical trials (NCT03058471, NCT03058471) 

• Physical therapy & rehabilitation, psychosocial support



Prevention

• Insect control and avoidance 

• Chikungunya vaccine (Ixchiq): FDA approved in early 2024. Live, attenuated vaccine. 

• ACIP recommends vaccination for: 

1. Aged ≥18 years traveling to an area where there is a CHIKV outbreak

2. If traveling to a country or territory without an outbreak but with evidence of CHIKV 

transmission among humans within the last 5 years, consider vaccination for: 

• Persons aged >65 years, particularly those with underlying medical conditions, who are likely to have at 

least 2 weeks of exposure to mosquitoes, OR

• Persons staying for a cumulative period of 6 months or more

3. Laboratory workers with potential for exposure to CHIKV





Bonus Topic: Yellow Fever



Summary



Appreciation and Gratitude
Aileen Chang, MD, MSPH,  Associate Professor, Department of Medicine, GWU SMHS 

Adrienne Poon, MD, MPH, Associate Professor, Department of Medicine, GWU SMHS 

Gary L. Simon, MD, PhD, Professor Emeritus, Division of Infectious Diseases, GWU SMHS
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