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The genus Rickettsia contains species that are important

in human health as they cause several serious diseases
such as Rocky Mountain spotted fever. This publication
summarizes the human-disease-causing pathogens in the
genus Rickettsia in the United States and delivers general
knowledge of their vectors and the diseases they cause.
Prevention and management of disease-causing Rickettsia
species, mainly for vector control agencies and entities, are
also discussed. This publication is written for audiences of
all ages and with any educational background and serves as
a resource for public education.

Introduction

Rickettsia is a bacterial genus in the Order Rickettsiales and
Family Rickettsiaceae. Rickettsia are intracellular bacteria,
meaning that they must reside within host cells to survive
and cannot be cultured artificially. The Rickettsia genus
contains species that are well-known as causative agents of
diseases (pathogens) in humans and other mammals such
as Rocky Mountain spotted fever (RMSF) and epidemic
typhus. Epidemic typhus has caused millions of deaths in
human history. Based on serological characteristics, Rickett-
sia was originally classified into three groups: spotted fever
group, typhus group, and scrub typhus group. In 1995, the
causative agent of the scrub typhus group, formerly Rick-
ettsia tsutsugamushi, was reclassified to the genus Orientia
and is now known as Orientia tsutsugamushi based on
phenotypic and genotypic differences (Tamura et al. 1995),
leaving two groups classified in Rickettsia. Vector-borne

species within the genus Rickettsia are transmitted by a
wide range of vectors, including ticks, fleas, mites, and lice.
Some Rickettsia species, such as Rickettsia rickettsii, can

be transmitted biologically through transstadial transmis-
sion (from one vector life stage to the next, i.e., larva to
nymph and nymph to adult) and transovarial transmission
(from female to offspring). It should be noted that most
recognized Rickettsia are not known to cause disease in
mammals. Many Rickettsia species are non-pathogenic
endosymbionts (organisms that live within the body of
another organism without harming the host) of ticks
(Bonnet et al. 2017).

Human Disease-Causing Rickettsia
in the United States

According to the Centers for Disease Control and Preven-
tion (CDC), there are four species of Rickettsia from the
spotted fever group and two species from the typhus group
that occur in the United States. Those in the spotted fever
group are Rickettsia rickettsii, the agent of Rocky Mountain
spotted fever; Rickettsia parkeri, the agent of Rickettsia
parkeri rickettsiosis; Rickettsia philipii, the agent of Pacific
Coast tick fever; and Rickettsia akari, the agent of rickettsi-
alpox. The typhus group contains Rickettsia typhi, the agent
of murine typhus; and Rickettsia prowazekii, the agent of
epidemic typhus. The treatment of Rickettsia-caused disease
usually involves antibiotics. In the United States, the most
serious and commonly reported disease is RMSE Other
Rickettsia-caused diseases are uncommon or rare.
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People may be exposed to other disease-causing Rickettsia
species during travel outside of the United States and thus
these infections are reported as imported spotted fevers. The
most commonly imported spotted fevers are African tick
bite fever caused by Rickettsia africae and Mediter-ranean
spotted fever caused by Rickettsia conorii. Common
symptoms of spotted fevers are similar to each other and
include fever, headache, and rash. Rickettsia species can be
difficult to diagnose based only on clinical symptoms and
require a laboratory test for confirmation.

Humans acquire Rickettsia pathogens primarily through
bites or fecal introduction from infected arthropod vectors.
Within the spotted fever group, Rickettsia rickettsii is
primarily transmitted by the American dog tick, Dermacen-
tor variabilis Say, in the eastern United States; the Rocky
Mountain wood tick, Dermacentor andersoni Stiles, in the
Rocky Mountain region and western Canada; or the brown
dog tick, Rhipicephalus sanguineus (Latreille), in Mexico and
Arizona in the United States (Dantas-Torres 2007). The
primary vectors of Rickettsia parkeri, Rickettsia philipii, and
Rickettsia akari are the Gulf Coast tick, Amblyomma
maculatum Koch; the Pacific Coast tick, Dermacentor oc-
cidentalis Marx; and mouse mites, Liponyssoides sanguineus
(Hirst), respectively (CDC 2019). Within the typhus group,
Rickettsia typhi and Rickettsia prowazekii are primarily
transmitted by fleas and human body lice, respectively
(CDC 2020a, b). All but one of these six species can be
transmitted both transstadially and transovarially. The
single exception is Rickettsia prowazekii, which can only be
transmitted transstadially (Azad and Beard 1998).

Spotted Fever Group Rickettsia

Rickettsia rickettsii

Rickettsia rickettsii is an intracellular bacterium and is the
agent that causes RMSE. The primary vectors of Rickettsia
rickettsii are the American dog tick (Figure 1a) in the United
States, the Rocky Mountain wood tick (Figure 1b) in
Canada, the brown dog tick in Mexico, and the Cayenne tick
(Amblyomma cajennense Fabricius) (Figure 1c) in Cen-tral
and South America (Dantas-Torres 2007). Hard ticks also
serve as natural reservoirs (the organisms in which
pathogens naturally live and reproduce) by transstadial and
transovarial transmission. When infected ticks attach and
tfeed on humans, Rickettsia rickettsii are released from tick
salivary glands and transferred to humans, a process that
may take 6-10 hours on average and 24 hours or longer in
some cases (Thorner et al. 1998). Humans usually acquire
Rickettsia rickettsii from bites of infected ticks, although it is
possible to acquire infection by contacting tick tissue and
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fluids during tick removal (Walker and Raoult 1995) and
through blood transfusion (Wells et al. 1978).

Figure 1. a) Female American dog tick, Dermacentor variabilis; b)
Female (left) and male (right) Rocky Mountain wood tick, Dermacentor
andersoni; c) Female (left) and male (right) Cayenne tick, Amblyomma
cajennense.

Credits: a) Sam Droege Wikimedia Commons, https://
creativecommons.org/licenses/by/4.0/deed.en; b) Daktaridudu,
Wikimedia Commons, https://creativecommons.org/licenses/by/4.0/
deed.en; ¢) Centers for Disease Control and Prevention

Patients develop symptoms after an approximate 7-day
incubation period (the period between exposure to a patho-
gen and the first appearance of symptoms). The common
symptoms of RMSF are not specific but include headache,
fever, rash, nausea, and vomiting. However, a characteristic
maculopapular rash (a rash that has both flat discolored
areas and small raised bumps) typically occurs 2-5 days
after fever onset in most patients. The rash first appears

on the hands and feet and gradually spreads to cover the
entire body. This progression pattern of the rash is an
important clinical feature that can assist in distinguishing

it from rashes produced by other vector-borne pathogens
(Nicholson et al. 2009). Diagnosis of RMSF is difficult due
to the unspecific symptoms and difficulties in differentiat-
ing between bacteria species in the spotted fever group.
Treatment of RMSF often involves antibiotics, and early
treatment is critical to prevent death and severe illness from
RMSF (CDC 2022).

RMSF occurs mainly in countries of the Western Hemi-
sphere and is distributed widely in the United States. Begin-
ning in January 2010, RMSF cases have been reported in

a new category called spotted fever rickettsiosis due to the
difficulties in differentiating Rickettsia rickettsii from other
species in the spotted fever group using commonly avail-
able serologic tests (A serologic test checks the substances



in a blood sample) (CDC 2022). In 2018 and 2019, the total
reported case numbers of spotted fever rickettsiosis were
5,544 and 5,207 in the United States, respectively.

Other Spotted Fever Rickettsia

Rickettsia parkeri, Rickettsia philipii (known previously

as Rickettsia species 364D), and Rickettsia akari are the
three other spotted fever group Rickettsia species known
to occur in the United States that can cause diseases:
Rickettsia parkeri rickettsiosis, Pacific Coast tick fever, and
rickettsialpox, respectively (CDC 2019). The primary vector
of Rickettsia parkeri is the Gulf Coast tick (Amblyomma
maculatum) (Figure 2a), which is distributed in the south-
eastern and southcentral United States. The Pacific Coast
tick (Dermacentor occidentalis) (Figure 2b) is the primary
vector of Rickettsia philipii, and this tick is found along
the Pacific Coast in California, Oregon, and Washington.
Unlike Rickettsia parkeri and Rickettsia philipii, which

are transmitted by ticks, Rickettsia akari is transmitted by
mouse mites (Liponyssoides sanguineus), which are often
reported in the northeastern United States (CDC 2019).
These spotted fevers typically are less severe than RMSE

Figure 2. a) Male (left) and female (right) Gulf Coast tick, Amblyomma
maculatum; b) Female Pacific Coast tick, Dermacentor occidentalis.
Credits: a) Centers for Disease Control and Prevention; b) Jerry
Kirkhart, Wikimedia Commons, https://creativecommons.org/licenses/
by/4.0/deed.en

The first sign of these spotted fevers is an eschar (a dark
scab) at the tick bite site. Generally, an eschar does not oc-
cur with RMSE and it is used as a clinical sign to differenti-
ate the less severe spotted fevers from RMSF (Drexler et al.
2020). Other symptoms, such as fever, headache, rash, and
muscle aches may occur several days after the appearance of
an eschar. Diagnosis of spotted fevers can be difficult due to
non-specific symptoms in the early stage and the fact that
laboratory tests can return a false negative in the first 7-10
days of illness. Tick or mite exposure and clinical evidence
are helpful for diagnosis.

Typhus Group
Rickettsia typhi

Rickettsia typhi is an agent that causes murine typhus, also
called flea-borne typhus and endemic typhus. Murine
typhus is found throughout the world. In the United States,
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murine typhus is endemic (regularly occurring within a
certain area) in parts of California, Hawaii, and Texas with
more than 100 reported cases per year. Rickettsia typhi is
an obligate intracellular bacterium and is transmitted by
infected flea feces. Scratching a flea bite wound can rub
rickesttsiae contained in flea feces into the wound and
cause infection. It is also possible to acquire the bacteria
by inhaling infected flea feces or rubbing it into the eyes
(CDC 2020a). Rickettsia typhi usually is maintained in a
rodent-flea cycle (Adjemian et al. 2010). Natural infection
has been detected in at least 11 flea species including the
cat flea (Ctenocephalides felis) (Figure 3). The primary
reservoirs are black rats (Rattus rattus) and Norway rats
(Rattus norvegicus). Other animals, such as peridomestic
rats, house mice, oldfield mice, domestic cats, and Virginia
opossums, also serve as reservoirs (Blanton et al. 2022).
Infection in rats is persistent but not fatal, which enables
rats to serve as an infection source.

Figure 3. Cat flea, Ctenocephalides felis.
Credits: Katja ZSM, Wikimedia Commons, https://creativecommons.
org/licenses/by/4.0/deed.en

Symptoms of Rickettsia typhi infection or murine typhus
may occur within two weeks after infection. Common
symptoms include fever, rash, muscle and joint pain,
vomiting, and cough. Human fatality rates from murine
typhus are usually low (<5%) without treatment (Durden
and Hinkle 2019). However, untreated disease can cause
damage to one or more organs (CDC 2020a). Diagnosis of
murine typhus is usually performed by antibody detection
and isolation of bacteria in a blood or tissue sample (Dur-
den and Hinkle 2019).



Rickettsia prowazekii

Rickettsia prowazekii is the agent that causes epidemic
typhus, also known as louse-borne typhus, or louse-borne
fever. Epidemic typhus is rare in the United States and
often occurs in areas of widespread body louse infestations,
overcrowding, and poor sanitary conditions (Durden 2019).
Rickettsia prowazekii is transmitted by the human body
louse (Pediculus humanus humanus Linnaeus) (Figure 4)
via louse feces. Human body lice become infected during
blood feeding on infected people with Rickettsia prowazekii
circulating in their bloodstreams. Infective rickettsiae in-
vade and multiply in louse gut cells without invading other
tissues, which results in the posterior station (transmission
via infected louse feces) and transstadial transmissions only
(Durden 2019). Susceptible humans become infected with
the rickettsiae when louse feces are rubbed into louse bite
wounds. Lice infected with Rickettsia prowazekii die within
one week as infection causes their gut cells to rupture (Hou-
hamdi et al. 2002). Rickettsia prowazekii can remain viable
in louse feces for up to 100 days (Raoult and Roux 1999).
Humans and human body lice serve as primary reservoirs
of Rickettsia prowazekii, although it has been detected in
other animals, such as flying squirrels and ticks (Reynolds
et al. 2003; Medina-Sancheza et al. 2005).

Figure 4. Body louse, Pediculus humanus var. corporis.
Credits: Centers for Disease Control and Prevention

Symptoms of Rickettsia prowazekii infection occur within
two weeks after infection and include fever, headache,
malaise, and cough. Within 4-7 days after initial symptoms,
a rash usually occurs and spreads from the abdomen to

the chest and then, often, to most of the rest of the body
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(Durden 2019). Fatality of epidemic typhus was estimated
at up to 60% without treatment and decreased to approxi-
mately 4% with appropriate treatment (Bechah et al. 2008).
Patients who recovered from epidemic typhus without
treatment sometimes maintained Rickettsia prowazekii
undetected in their bodies for months or years (Price et al.
1958; McQuiston et al. 2010). A weakened immune system
may increase the chances of a latent infection reactivating.
The pathogen can reinvade and cause disease again, which
is called recrudescent typhus or Brill-Zinsser disease. The
symptoms of recrudescent typhus are similar to the initial
illness but milder (CDC 2020b). Diagnosis of epidemic
typhus usually involves serological tests and advanced
laboratory tests (Bechah et al. 2008).

Prevention and Management

For the spotted fevers and typhus discussed above, there
is no vaccine available, and the best prevention method is
vector management.

Ticks have wide habitat ranges including grassy, brushy, or
wooded areas, and brown dog ticks can survive indoors.
Ticks may be picked up when humans or pets contact
vegetation in these habitats. Thus, personal protection,
such as repellents, should be considered, and tick checks
should be performed after walking in tick habitat. Multiple
application methods are available for treatment of livestock
and companion animals with approved acaricides, includ-
ing pour-on, spot-on, sprays, self-treatment stations, and
ear tags. To avoid poisoning and acaricide resistance, label
directions of acaricides must be followed during use. Some
animal species and breeds may be sensitive to certain
acaricides, so a veterinarian should be consulted as needed,
and labels must always be followed. Ticks found on humans
and other animals should be removed immediately using
fine-tip forceps. If the tick is attached, the forceps should
be used to grab it as close to the skin as possible and pull

it directly away from the attachment site. For more tick
information, please visit the CDC’s tick webpage, at https://
www.cdc.gov/ticks/index.html.

Fleas often are found on pets and wild animals. Veterinar-
ian-approved flea control products should be used to treat
or prevent flea infestation of pets, especially for pets that are
allowed outside. Rodents and other wild mammals should
be kept away from living areas by removing trash and tall
vegetation and sealing holes in homes. Consult with rodent
control experts as needed. Flea bites can occur during
contact with stray animals and when handling sick animals.
Thus, gloves and other personal protection should be worn
when contacting wild or sick animals. For more flea control
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information, please see the Ask IFAS publication, Fleas,
https://edis.ifas.ufl.edu/publication/IG087.

Human body lice thrive in places that are overcrowded and
where proper sanitation is not possible. Human body lice
most frequently are found on clothing, where they lay their
eggs. Aside from disposing of infested fabrics, washing all
clothing and bedding in hot water and drying at a high
temperature is one of the best methods to eliminate a body
louse infestation. In the United States, flying squirrels serve
as a reservoir of Rickettsia prowazekii, and, thus, people
should avoid contact with flying squirrels and their nests.
For more body lice treatment information, please visit the
CDC’s body lice treatment page at https://www.cdc.gov/
parasites/lice/body/treatment.html.

Rickettsia in Florida

Several tick species that transmit Rickettsia species in the
spotted fever group are found in Florida, including the
American dog tick, the brown dog tick, and the Gulf Coast
tick. However, the total number of reported spotted fever
cases (RMSF and other spotted fevers) was less than 32
cases every year since 2002 (FDOH 2020a). Typhus is rare
in Florida, with only two reported cases of murine typhus
from the past decade (FDOH 2020b).
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