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Summary
You might assume that the plague has not been an 

issue since the Middle Ages, but the bacteria that causes 
the disease still circulates in rodents common in Arizona 
wildlands. Occasionally it makes its presence known.  
Most human cases of plague result from the bite of an 
infected flea. The disease is fully treatable with antibiotics, 
and although human cases are rare, there are a few 
precautions you can take to minimize risk. These include 
reducing your exposure to rodents (and that of your pets); 
wearing gloves, protective clothing, and insect repellent 
when handling wild animals; maintaining pets on flea and 
tick treatments; preventing pets from roaming free in areas 
where outbreaks are reported and seeking veterinary care 
if they become ill; and avoiding contact with dead or sick 
animals.

What is plague, and how did it get 
here?

The bacterium that is responsible for plague is called 
Yersinia pestis. The bacterium is usually spread through 
the bite of infected fleas (Figure 1). When outbreaks occur 
in wildlife populations, this is called sylvatic plague; when 
it transfers to humans, we call it a spillover event, causing 
bubonic plague. Fleas biting humans to take a blood meal 
introduce the bacterium into the body. Bacteria travel 
through the lymph system to the nearest lymph node 
where it replicates causing swollen, inflamed, and painful 
lumps known as ‘bubos’ causing the illness known as 
bubonic plague. If the bacterium is spread throughout the 
body in the bloodstream, the symptoms of “septicemic” 
plague (infection of the bloodstream) rapidly develop. The 

Figure 1. Transmission pathways of plague from wildland systems to humans. Arrow color indicates the type of plague, with direct contact (yellow) associated with pneumatic 
(infection of the lungs) or septicemic (infection of the blood) plague, while sylvatic and bubonic plague are transmitted primarily through fleas. Plague is endemic in many 
wildland ecosystems, but outbreaks occur among some wildlife species and can be influenced by host species traits and weather. 
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disease can advance to impact lung function (“pneumonic” 
plague) and both septicemic and pneumonic plague are life-
threatening.

In very rare instances pneumonic plague can develop 
rapidly if a person is infected by breathing in respiratory 
droplets from an infected animal (Gage et al., 2000; Mead, 
2015). Human to human transmission of plague is rare 
(Gage et al., 2000). In addition to flea bites, humans can be 
infected through contact with the bodily fluids and tissues 
of infected animals, through bites and scratches of infected 
animals, the inhalation of respiratory droplets from certain 
animals with plague pneumonia (Gage et al., 2000), or 
ingestion of raw or undercooked meat from an infected 
animal (Mead, 2015).

There is evidence that under certain soil conditions the 
plague bacterium can persist (Karimi, 1963), but animals 
involved in the sylvatic cycle primarily maintain the 
pathogen in our environment. In the western United 
States (U.S.), key reservoir hosts include ground squirrels 
(Spermophilus spp.), prairie dogs (Cynomus spp.), and some 
chipmunks (Tamias spp.). Unfortunately, the endangered 
black-footed ferret (Mustela nigripes) is highly susceptible 
to plague (Rocke, 2008) and is also dependent upon prairie 
dogs as prey to survive. Many other mammals, including 
feral and free-roaming cats and dogs are also susceptible 
(Gage, 1998). However, there is little evidence of plague 
affecting livestock (House, 2023). 

Plague is not native to the U.S. but was introduced 
inadvertently at the turn of the 20th century, most likely 
because of flea infested stowaway rats on ships. 

In the 21st century, human cases of plague in the U.S. 
are rare, occurring sporadically but consistently. Human 
infections are often caused after pet cats and dogs either 
acquire an infection themselves while roaming outside, or 
pick up infected fleas, and bring them home, where they may 

then feed on the human occupants (Campbell et al., 2019; 
Gould et al., 2008). This typically leads to bubonic plague, 
with an average of approximately 7.7 cases (clustered in 
several states in the southwest) occurring per year (Carlson 
et al., 2021, Figure 2). As a comparison, around 10 cases of 
rabies are reported per year (Centers for Disease Control and 
Prevention (CDC) - Clinical Overview of Rabies), 2000 cases 
of West Nile virus per year (transmitted by mosquitoes; 
CDC - West Nile Virus Historic Data) and 89,000 cases of 
Lyme disease (transmitted by ticks; CDC - Lyme Disease 
Surveillance and Data) were reported in 2023.

However, a number of our native wildlife species in 
the U.S. are particularly susceptible (Figure 3), in part, 
because they have only been exposed to the disease for a 
few decades (Busch et al., 2013). Prairie dogs are highly 
susceptible, both because they are rodents and because they 
live in high-density colonies where the disease can be more 
easily spread through social contact and flea transmission. 
This can result in 95% colony die-off. However, there is some 
evidence that populations of prairie dogs are beginning to 
develop some level of immunity to the disease (Busch et al., 
2013). Prairie dogs are ecosystem engineers that provide 
habitat and food for many other wildlife species, including 
the endangered black-footed ferret, so scientists have been 
exploring different methods to reduce flea levels and to 
vaccinate these species to the bacterium itself (Bron et al., 
2018).

Reducing potential exposure 
Although human cases are rare, there are some practical 

steps that the public can take to reduce their risk of 
exposure to plague. Because the disease is largely spread 
by fleas, minimizing the chance that household pets 
encounter wild animals goes a long way towards reducing 
potential exposure. Cats are particularly susceptible and 
often actively hunt small rodents like mice and voles that 

Figure 2. (A) Spatial distribution of plague cases in humans during 1970 – 2023, and (B) number of plague cases (fatal - dark blue, versus non-fatal - light blue) 2000 – 2023. 
From the Center for Disease Control https://www.cdc.gov/plague/maps-statistics/index.html.
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may carry the disease. Keeping cats indoors reduces the 
risk of them contracting plague, as well as other diseases. 

Dogs may also contract plague infections (Runfola 
et al., 2015; Figure 3), and there is evidence that both 
domestic dogs and wild canids (e.g., coyotes; Canis latrans) 
may carry the bacterium without showing signs of the 
disease (Baeten et al. 2013), although sometimes they do 
develop symptoms. Furthermore, there are very rare cases 
evidencing spread of pneumatic plague after humans 
contact deceased dogs carrying the disease (Wang et al. 
2011).

There are a number of susceptible rodent species in 
Arizona, including the Gunnison’s prairie dog in the 
northern part of the state as well as a small population 
of imperiled Black-tailed prairie dogs in the southeast. 
Humans are extremely unlikely to come into direct contact 
with fleas on prairie dog colonies and can safely observe 
this extremely charismatic species from a distance but 
keeping pet dogs on a leash and ensuring they do not 
interact directly with prairie dogs or their burrows can 
ensure they do not contract fleas from the colonies. Avoid 
sharing a bed or bedroom with free-roaming pets to 
further mitigate risk of flea-borne transmission (Gould et 
al., 2008). 

It is also very important to avoid interacting with dead 
or sick wild animals. In addition to plague, diseases like 
tularemia can be contracted through contact with infected 

animals, and several other diseases may be spread by 
ticks, fleas, or other parasites that transfer onto humans. If 
you find a sick or dead animal, reach out to Arizona Game 
and Fish Dispatch or your local Game and Fish Office who 
will assess the situation and possibly collect the animal for 
testing (https://www.azgfd.com/). Also ensure that pets 
cannot come in contact with the dead animal. 

If you begin to exhibit symptoms of illness following 
a potential exposure (e.g., fever, chills, headache, or 
weakness), you should immediately seek medical 
treatment and inform your doctor of your possible 
exposure. Although there were enormous plague 
pandemics in Eurasia (Europe and Asia) from 500 through 
the late 1800s (Perry and Fetherston, 1997), it is now easily 
treatable with the use of modern antibiotics (Boulanger et 
al. 2004).
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