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THE ARBOVIRUSES 
THE VECTORS

1. Aedes mosquitoes
Ae. aegypti and Ae. albopictus

2. Across the tropical world
Spread via trade and travel

3. Peridomestic
Lay eggs in small containers

4. Heterogeneous
Hard to trace

5. Bite during the day
Human movement important

6. Diseases of megacities



RICKETTSIAL
THE BACTERIA

R. conorii
Mediterranean 
spotted fever

R. typhi
Fleaborne typhus

R. africae
African tick 
bite fever

R. rickettsii
Rocky Mountain 
spotted fever

O. tsutsugamushi
Scrub typhus



VECTOR-BORNE DISEASES
CHANGING RISK

Spatial variation

Seasonal variation

Year-to-year 
variation



THE ARBOVIRUSES 
GLOBAL DISTRIBUTION

Pan-tropical

Dengue

Latin America and Pacific 
(but on the move)

Zika

South America and Africa
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RICKETSIAL
GLOBAL DISTRIBUTION

Americas, Mediterranean 
and Africa

Spotted Fever 
group

Colder regions, especially 
with overcrowding

Typhus

Asia-pacific

Scrub Typhus



THE ARBOVIRUSES 
THE DISEASE

Dengue
African tick bite fever

Typically mild

Zika

Specific 
complications

Yellow fever
Scrub Typhus

Typhus
RMSF

Some highly fatal



THE ARBOVIRUSES 
THE DISEASE
Common but typically mild



THE ARBOVIRUSES 
THE DISEASE

3

900
Clinical:+non-severe

24,000
Symptomatic+but+non-medically+

attended

75,000
Asymptomatic

60
Clinical:+
severe

DeathAmong+
100,000+
infections



DENGUE:
PAEDIATRIC BURDEN

Country: Mexico Brazil Indonesia

Map:

Proportion of 
infections in 
children (%)

69 78 87



ZIKA
SPECIFIC COMPLICATIONS



RICKETSIAL
THE DISEASE
Non-specific at early stage

• Fever
• Headache
• Malaise
• Rash
• Nausea
• Vomiting

• Rash sometime at the site of the bite eschar



DIAGNOSIS

Primarily clinical
Serological test support

Most common:
Paired sample serology

Gold standard:
PCR gold standard

Rapid point of care:
NS1 / combined NS1/IgM



PREVENTION

Vaccine

Arboviruses:
Repellents applied during the day
DEET spray

Ricketsiosis:
Protective clothing
Self examination
Minimize contact with animal reservoirs

Seek treatment and mention travel history

Avoiding bites
1937 
Yellow 
Fever

2014 
Dengue

2019? 
Chikungunya

2021? 
Zika



DENGUE VACCINATION:
WHAT ROLE COULD IT PLAY?

• Yellow Fever backbone | proven

• Tetravalent antibody titers | good correlate of protection

• Well tolerated | minimal side effects

• Three dose schedule | align with routine immunization 
schedules

Characteristics



DENGUE VACCINE:
PHASE III TRIALS

LATIN AMERICA

Sites
22 

Age of participants
9-16

Total participants
18,835

Effectiveness

ASIA

Sites
12 

Age of participants
2-14

Total participants
10,275

Effectiveness

57% 81% 57%

Symptomatic 
dengue

Symptomatic 
dengue

Severe dengue



DENGUE VACCINE:
COMPLICATED EFFICACY

Reduced efficacy against DENV2 Higher risk of disease in under 5s

Serostatus or age?



THE FUTURE FOR DENGVAXIA®?

Licensed and commercially available in 11 countries:

But International health bodies conflicted:



YELLOW FEVER: 
A DISEASE ON THE MOVE

As	of	2nd May	2017:

Classification Number

Notified 3131

Confirmed 715

Under investigation 827

Discarded 1589

CFR 34%



YELLOW FEVER:
GAPS IN VACCINE COVERAGE

300-500 million doses short



TREATMENT

• Supportive
• Maintain fluid balance

Treatment - arboviruses

• Tetracycline (doxycycline)
• Start if suspected 
• Possibility of drug resistance

Treatment - rickettsiosis



SURVEILLANCE:
KEEPING UP-TO-DATE



THE DECLINE IN REPORTED ZIKA 
CASES

A.	Jan-Dec	2015																																																	B.	Jan-Dec	2016																																																	C.	Jan-Jun	2017
~141,000	cases																																																			~478,000	cases																																														 ~31,000	cases



ZIKA OUTBREAK:
VARIABLE RATES OF REPORTED 

MICROCEPHALY



ZIKA OUTBREAK:
MICROCEPHALY HYPOTHESES

1. Other	arboviruses	|	coinfection	or	recent	exposure	to

2. Maternal	characteristics	|	age,	race,	etc

3. Socioeconomic	status	|	general	vulnerabilities	to	normal	development

4. Maternal	care	|	specific	vulnerabilities	around	early	detection	of	development	abnormalities

5. Water	contamination |	pesticides	or	other	environmental	causes

6. BVDV |	known	to	cause	birth	defects	in	cattle

7. Variations	in	reporting	|	of	Zika and	microcephaly



ZIKA OUTBREAK:
CHALLENGES OF STUDYING AN 

OUTBREAK

Clinical
• Limited window of detection of 

viremia

• Serological diagnostics cross-react 
with dengue antibodies

Diagnosis

• Very short lived epidemics

• Challenges with getting ethical 
approval and site setup

Outbreak 
dynamics



ZIKA OUTBREAK:
UNANSWERED QUESTIONS

1. Characterization	of		the	full	spectrum	of	disease
• Zika Congenital	syndrome	(ZCS)
• Long	term	impacts	of	adult	infection

2. Risk	of	sexual	transmission

3. Cross	reaction	of	diagnostic	tests

Clinical

1. Interaction	with	other	arboviruses?

2. Why	did	the	Zika epidemic	in	L.	America	happen	now?

3. What	will	the	risk	of	Zika be	in	the	future?

4. Animal	reservoirs?

Epidemiological



SURVEILLANCE:
HEALTHMAP LIVE ALERTS



SURVEILLANCE:
www.vbd-air.com



SURVEILLANCE:
GEOSENTINEL



SUMMARY

VECTOR BORNE 
DISEASES ARE 

DYNAMIC

CLINICALLY NON-
SPECIFIC

GOOD ADVICE 
ON PREVENTION, 

EARLY 
TREATMENT

KEEPING UP-TO-
DATE ESSENTIAL
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