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West Nile Virus in Horses
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INTRODUCTION
West Nile virus (WNV) was first reported in Uganda, Africa, in 1937. Before 
arriving in Long Island, New York, in 1999, it was widely distributed in Africa, 
the Middle East, southwest Asia, and parts of Europe. Since 2000, WNV has 
spread across the continental U.S., and cases in equines have been reported in 
every state except Hawaii and Alaska. 

The virus causes encephalomyelitis, or inflammation of the brain and spinal 
cord, in equine animals. While passerine birds serve as the primary reservoir 
for the virus, natural or experimental infection, with or without clinical signs 
of disease, has been documented in a variety of mammals and reptiles. There is 
great concern for WNV as a zoonotic disease of humans. Most infected people 
do not show any signs of illness or only develop mild symptoms like fever, 
head and body aches, nausea, and vomiting. However, immunosuppressed 
people, children, and the elderly may develop neurological symptoms of the 
disease, which can be fatal.

CLINICAL SIGNS
While all horses are susceptible to WNV disease, many horses infected with 
WNV may not show clinical symptoms, and some horses can die without show-
ing signs of disease prior to death. The incubation period in horses (the time from 
infection with WNV to onset of clinical symptoms) is three to 15 days. 

The initial symptoms include signs of discomfort or anxiety, lameness, fever, 
loss of appetite, and depression. As the disease progresses, neurological symptoms 
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develop, which include muzzle twitching, impaired vi-
sion, inability to swallow, head pressing, irregular gait and 
incoordination, trembling, muscle contractions, paralysis, 
convulsions, weakness, and death. Horses may also become 
hypersensitive to sights, sounds, and touch. 

The fatality rate for horses that show clinical symptoms 
of WNV can be as high as 50%. Horses that do recover typ-
ically begin to show signs of improvement within a week 
after the onset of clinical symptoms. While many horses 
will recover from the disease, as many as 40% of those 
infected may show long-lasting defects, such as changes in 
behavior, muscle atrophy, weakness in one or more limbs, 
and reduced exercise tolerance. 

DISEASE TRANSMISSION
Wild passerine birds are the primary vertebrate reservoir 
hosts for WNV, and the degree and duration of viral repli-
cation varies with the species of bird. WNV infection has 
been documented in over 320 species of birds in North 
America since 1999. Some species carry the virus without 
showing clinical symptoms of disease, while others will 
develop the disease. It is believed that migratory bird popu-
lations are important in introducing WNV into previously 
unaffected regions of the U.S.

In North America, more than 60 species of mosquitoes 
have been shown to harbor WNV. These mosquitoes be-
come infected by feeding on infected birds, and then trans-
mit the virus when they bite an equine or human (Figure 1). 
Both equines and humans are considered “dead-end” hosts 

because they may develop the disease, but they do not have 
a high enough degree of virus replication sufficient to trans-
mit the virus to other mammals or mosquitoes.

Outbreaks of WNV in equines are most prevalent during 
the summer and early fall, and the transmission cycle nor-
mally ends when freezing temperatures eliminate infected 
mosquito populations. Although the process is not well un-
derstood, the virus may overwinter, in dormant mosquitoes 
that survive the winter or in birds, to reintroduce the virus 
in the following year when environmental conditions favor 
transmission.

PREVENTION 
Since there is no treatment for WNV (other than support-
ive care), it is best to prevent disease occurrence through 
vaccination. Since 2003, the use of licensed vaccines 
that are commercially available in the U.S. has greatly 
reduced the incidence of WNV infection in equines (Fig-
ure 2). In the unlikely instance where a vaccinated horse 
contracts the disease, the severity of the disease and the 
chances for recovery are significantly better than for un-
vaccinated horses.

It is recommended to administer the horse’s annual 
booster vaccination just prior to the start of “mosquito sea-
son” in your area. In areas of the country where the long 
mosquito season may outlast the duration of protective im-
munity provided by annual vaccination, horses may require 
more frequent booster vaccinations to maintain adequate 
protection. It is important that equine owners consult their 

Figure 1. The transmission cycle for West Nile virus in horses (adapted from Long, 2019).



Guide B-719  •  Page 3

veterinarian to develop a vac-
cination program for WNV 
and other mosquito-borne dis-
eases that fits their individual 
needs and risk of exposure. 
The core vaccination guide-
lines of the American Asso-
ciation of Equine Practitioners 
(www.aaep.org) provide some 
basic recommendations as a 
starting point.

Other preventive measures 
that minimize the risk of 
exposure to mosquitoes that 
transmit WNV include:
•	 Reduce standing water, 

which provides an area 
where mosquitoes can 
reproduce. This includes 
draining water from any 
item that can hold water 
(e.g., old tires, flower pots, 
children’s toys, etc.). Tanks 
or other water sources for animals should be cleaned at 
least once per week to prevent mosquito growth. When 
the water source can’t be “cleaned,” using an approved 
larvicide, such as Bacillus thuringiensis israelensis 
(Bti), can reduce mosquito numbers. 

•	 Reduce areas that may provide cover for adult  
mosquitoes by mowing weeds and tall plants.

•	 Using screens, fans, or insecticide fogging systems for 
stabled horses can reduce their exposure. To further 
minimize the risk of exposure, coordinate riding or turn-
out times outside of peak mosquito activity, which is nor-
mally around dusk and dawn, and avoid turning on lights 
in the stables during the evening or overnight period.

•	 In non-stabled horses, fly masks, fly sheets, and  
insecticides or mosquito repellents are effective.  
Be sure to follow manufacturer label directions for the 
specific product used.

•	 Owners should also protect themselves against mos-
quitoes by wearing clothing that covers their skin, 
such as long sleeve shirts or gloves, while wearing a 
DEET-containing repellent, and avoiding the outdoors 
during peak mosquito activity times. 

CONCLUSION
Equine owners should understand the severe consequences 
of WNV in their equines as well as the risk for disease in 
humans. Therefore, it is important that responsible owners 
use the effective WNV vaccines available along with other 
mosquito control practices to minimize the risk of their 
horse developing the fatal disease. 
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