
A Primer on Vector-Borne Disease

JOSEPH FAUVER, PH.D.

ASSISTANT PROFESSOR

UNMC COPH DEPARTMENT OF EPIDEMIOLOGY

UNMC Ag Med Course

7/19/2023
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What are Vector-Borne Diseases?

• Vector-borne diseases are human, animal, or plant illnesses caused by 
parasites, viruses and bacteria (pathogens) that are transmitted by vectors. 
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What hosts are we concerned about?

• Humans! 
• Companion Animals
• Livestock
• Wildlife



What hosts are we concerned about?

• Humans! 
• Companion Animals
• Livestock
• Wildlife

• We are healthcare workers, 
why should we care about 
wildlife diseases? 



What is a vector?

• Vectors are hematophagous arthropods capable of transmitting infectious 
agents (pathogens) to hosts



What pathogens are transmitted by vectors?

• Three main categories: viruses (arboviruses), bacteria, and parasites

Wucheria bancrofti

Borrelia burgdorferi

West Nile virus

Plasmodium falciparum



How does it work?
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Mosquito Proboscis

Tick Hypostome



History of Vector-Borne Diseases

• Lymphatic filariasis was the first “identified” vector-borne disease by Patrick 
Manson in 1870s

• Malaria soon followed suit, with a number of folks involved, but most credit 
goes to Ronald Ross in 1897

• Yellow fever was the first virus to be discovered as transmitted by mosquitoes 
in the early 1900s (before viruses were identified!). Most of the credit, correct 
or not, goes to Walter Reed. 

Dr. Carlos Finlay



VBDs have played an outsized roll in shaping US  

Moreno-Madrinan, Turell, EID 2018



VBDs have played an outsized roll in shaping US  

https://www.cdc.gov/malaria/about/history/elimination_us.html



What's old is new again..



Different pathogens, same problems- VBD in US

Rosenberg et al. MMWR 2018



Different pathogens, same problems- VBD in US

Rosenberg et al. MMWR 2018

Tick-borne diseases US 2016
• Lyme disease (34,945)
• Anaplasmosis (5,655)
• Rickettsiosis (5,207)
• Babesiosis (2,420)
• Ehrlichiosis (2,093)



Risk Depends on the Vector- Tick-Borne Diseases US

Ixodes scapularis (Blacklegged tick, deer tick)
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Ixodes scapularis (Blacklegged tick, deer tick)

Lyme disease reported cases Ehrlichiosis reported cases

Anaplasmosis reported cases Babesiosis reported cases



Risk Depends on the Vector- Tick-Borne Diseases US

Dermacentor variabilis (American dog tick)



Risk Depends on the Vector- Tick-Borne Diseases US

Dermacentor variabilis (American dog tick)

Spotted fever rickettsiosis 
reported cases

Tularemia reported cases



Different pathogens, same problems- VBD in US

Rosenberg et al. MMWR 2018

Mosquito-borne diseases US 2021
• West Nile virus (2,911)
• St. Louis encephalitis (17)
• Dengue virus (<100 locally 

acquired)
• Chikungunya virus (<100 locally 

acquired)
• Eastern equine encephalitis 

virus (5)



Risk Depends on the Vector- Mosquito -Borne Diseases US

Culex pipiens (House mosquito)

West Nile virus, 2021



Risk Depends on the Vector- Mosquito -Borne Diseases US

Aedes aegypti (Yellow fever mosquito) Aedes albopictus (Asian tiger mosquito)

Reported Dengue cases US, 2020*
*Florida reported 71 locally acquired cases
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Aedes aegypti (Yellow fever mosquito) Aedes albopictus (Asian tiger mosquito)

Zika Cases, US 2016-2017

Florida reported >200 locally acquired 
cases



A few other VBDs

Triatominae (Kissing Bug)
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Tick Bite Prevention

As with all VBDs, prevention of vector bites is the most effective way to prevent 
transmission.
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As with all VBDs, prevention of vector bites is the most effective way to prevent 
transmission.
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-Avoid “ticky habitats”
-Permethrin treated clothing/DEET based repellant
-Conduct tick checks

Cook et al. 2022



Tick Bite Prevention

As with all VBDs, prevention of vector bites is the most effective way to prevent 
transmission.

-Long pants with socks tucked in
-Avoid “ticky habitats”
-Permethrin treated clothing/DEET based repellant
-Conduct tick checks
-Communicate to the public the risk of tick-borne diseases!



Understanding West Nile Virus Risk



Mosquito Bite Prevention
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Mosquito Bite Prevention

As with all VBDs, prevention of vector bites is the most effective way to prevent 
transmission.

-Personal protection
-Mosquito abatement

Fauver et al. Med Ent 2015



Summary

• Vector-borne diseases are common throughout the world
• Historically, they have been hugely problematic in the US
• The incidence of VBDs is increasing in the US
• Mosquitoes and ticks are the primary vectors of concern in the US
• Preventing vector bites remains the best way to combat VBDs around the 

world

Questions?

Get in touch: jfauver@unmc.edu
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