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ickettsial diseases are vector-borne
bacterial infections that cause
acute febrile illness throughout the

world. They are spread via arthropod vec-
tors including ticks, fleas, mites, and lice.
They are caused by bacterial species of the
genus Rickettsia and the closely related, but
genetically distinct, genus Orientia. The
Rickettsia and Orientia genera both encom-
pass a large group of obligate intracellular,
gram-negative bacteria. Species classified
within the genus Rickettsia are generally
divided into 4 groups (i.e., clades). The
ancestral group includes the tick-borne
agents Rickettsia bellii and R. canadensis
but does not contain pathogens that cause
human disease. The spotted fever group
(SFG) comprises more than 30 species and
includes the etiologic agents for Rocky
Mountain spotted fever (RMSF), African
tick-bite fever (ATBF), and Mediterranean
spotted fever (MSF). The typhus group
includes the pathogens that cause epidemic
and murine typhus, while the transitional
group includes agents that cause rickettsi-
alpox and Queensland tick typhus.* Scrub
typhus is caused by 2 known Orientia spe-
cies: Orientia tsutsugamushi (formerly R.
tsutsugamushi) and the relatively newly dis-
covered O. chuto (Table).> Rickettsial-related
diseases are caused by the bacterial species
of the genera Ehrlichia, Anaplasma, Neoeh-
tlichia, and Neorickettsia; however, for the
purposes of this review, infections caused
by these species are not discussed further
in this article (Table).

Despite the widespread distribution of
rickettsial diseases worldwide, they are fre-
quently overlooked as a cause of illness and/
or misdiagnosed. This is partly due to the
non-specific nature of the early symptoms
of rickettsial diseases, which frequently
present as undifferentiated febrile illness
that is often indistinguishable from other
infectious diseases, especially those com-
mon in tropical and subtropical regions
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(e.g., malaria, dengue fever, leptospirosis).*
This has contributed to the underdiagnosis
of these diseases and the likely significant
underestimation of their incidence."?
Rickettsial diseases have had a sig-
nificant impact on public health and have
been a significant cause of morbidity and
mortality in both civilian and military
populations.® In addition, rickettsial patho-
gens continue to emerge and reemerge as
causes of illness throughout the world.®
Reported incidences of several rickettsial
diseases, notably scrub typhus in the Asia/
Pacific region and SFG rickettsioses in the
U.S., have increased substantially.” Under-
standing of the epidemiology of rickettsial
diseases continues to evolve as new infor-
mation accumulates about the expanding
geographic distribution of the causative
pathogens,® the emergence of antibiotic-
resistant strains,” and the discovery of new
species in the genera Rickettsia and Orien-
tia. To provide a summary of this and other
practical information on rickettsial dis-
eases, a brief review of epidemiologic and
clinical characteristics of specific rickettsial
and related diseases is provided, with an
emphasis on their historical and potential
future impact on U.S. military forces.

Scrub typhus

Scrub typhus is a potentially fatal acute
febrile disease transmitted by larval mites
(i.e., “chiggers”), primarily of species of the
genus Leptotrombidium that are infected by
the obligate intracellular bacteria O. tsutsu-
gamushi. The mite serves as both the vector
and the reservoir for the disease.""

Once considered endemic only to cen-
tral, eastern, and Southeast Asia as well
as northern Australia and islands in the
Pacific and Indian oceans (i.e., the tsutsu-
gamushi triangle), case reports of scrub
typhus from South America,''* Africa, the
Middle East, and Europe® have provided

substantial evidence that the geographic
range of scrub typhus is more extensive
than previously thought. In 2010, a new
species (O. chuto) was described in an Aus-
tralian tourist who contracted scrub typhus
in Dubai.* Scrub typhus does not occur in
the U.S. except when diagnosed in travelers
who have returned from endemic areas.!

Globally, scrub typhus is a leading
cause of febrile disease.® It has been esti-
mated that over a million scrub typhus
cases occur each year and that a billion peo-
ple are at risk of infection.'® Several indica-
tors point to an overall global increase in
the incidence of scrub typhus. The 5 coun-
tries with established scrub typhus surveil-
lance systems (China, Japan, South Korea,
Taiwan, and Thailand) all have reported
increasing incidence of this disease over the
past 10-15 years.” Additionally, between
2007-2017, at least 22 scrub typhus out-
breaks have been documented in endemic
areas, with India accounting for almost
two-thirds (14/22) of reported outbreaks."
However, it is unclear whether the increases
in the incidence of diagnosed cases or in
documented outbreaks reflect an actual
increase in disease incidence or whether
they are the result of enhanced awareness
of the disease, increased surveillance, and/
or improved case ascertainment related to
improved diagnostic capabilities.”"?

Symptoms of scrub typhus begin 7-10
days after the bite of an infected mite. Clas-
sic symptoms include headache, fever,
and a generalized maculopapular rash. A
necrotic lesion known as an eschar may
also develop around the site of the bite.
Typically, the eschar begins as a vesicle and
progresses to a central brown/black crust
after several days. Less common symptoms
include myalgia, altered mental status, and
lymphadenopathy.""

A current or past scrub typhus infec-
tion can be identified by the presence
of specific antibodies (immunoglobulin
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TABLE. Rickettsial disease agents, vectors, and geographic distributions

Disease Agent Vector

Spotted fever group
Rocky Mountain spotted fever Rickettsia rickettsii Tick
North Asian tick-borne rickettsiosis (Siberian tick typhus) R. sibirica Tick
Queensland tick typhus R. australis Tick
Flinders Island spotted fever R. honei Tick
African tick bite fever R. africae Tick
Mediterranean spotted fever R. conorii Tick
R. parkeri rickettsiosis (Maculatum disease) R. parkeri Tick
Japanese spotted fever R. japonica Tick
Tick-borne lymphadenopathy R. slovac, R. raoultii Tick
364D-associated rickettsia (Pacific Coast tick fever) R. species 364D Tick

Far Eastern spotted fever
Transitional group

Rickettsialpox

Queensland tick typhus
Typhus

Epidemic typhus, Brill-Zinsser disease

Murine typhus
Scrub Typhus

Scrub typhus (tsutsugamushi disease)

UAE, United Arab Emirates

M [IgM] and G [IgG]) against scrub typhus
group orientiae. A single sample with a
positive IgM is associated with acute infec-
tion, while detection of IgG antibodies does
not adequately differentiate between cur-
rent or past infection. Seroconversion or a
4-fold rise in IgG titer using paired serum
samples (acute and convalescent) are the
preferred method for diagnosing scrub
typhus. Historically, laboratory diagnosis
of scrub typhus has mainly relied on sero-
logic tests, particularly the indirect immu-
nofluorescence assay (IFA). However, the
IFA is an imperfect gold standard because
of its high cost, the need for paired sera, the
need for substantial training to perform the
test, and interoperator variability in result
interpretation. Increasingly,
tia IgM- and IgG-based rapid diagnostic
tests and enzyme-linked immunosorbent

anti-Orien-
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R. heilongjiangensis Tick

R. akari Mite

R. australis Tick

R. prowazekii

R. typhi, R.felis

Orientia tsutsugamushi, Trombiculid mite larvae

O. chuto (chiggers)

assays (ELISAs) are replacing subjective
IFAs. Molecular techniques such as real-
time polymerase chain reaction (RT-PCR)
can also be useful in scrub typhus diag-
nosis and the confirmation of serological
results."

Scrub typhus is generally easily treat-
able with doxycycline if diagnosed early.
A recent Cochrane review demonstrated
that tetracycline, azithromycin, and rifam-
picin are also effective antibiotics for scrub
typhus treatment.”” In untreated patients,
the median mortality rate for scrub typhus
is 6% (range: 0-70%), while a recent review
of treated scrub typhus reported a median
mortality of 1.4% (range: 0-33.3%).” Dox-
ycycline has also been used as prophylaxis
for scrub typhus.'®

The possibility of antibiotic-resistant
scrub typhus has been a significant concern

Body lice, ectoparasites
of flying squirrels

Rat flea, cat flea

Geographical distribution

North, Central, and South America
North Asia

Eastern Australia, Tasmania
Australia and Southeast Asia

Sub-Saharan Africa, Caribbean
(French West Indies), and Oceania

Europe (Mediterranean basin), Middle
East, Indian subcontinent, Africa

Southern U.S., South America
Japan and South Korea
Europe

u.s.

Eastern Asia

U.S., Russia, Korea, Africa

Eastern Australia, Tasmania

Worldwide

Worldwide

Asia-Pacific region, northern Australia,
UAE, Africa, Chile

since the 1990s when multiple reports of
antibiotic resistance emerged from Thai-
land."” Subsequently, in vivo, in vitro, and
clinical data have supported the existence
of strains of O. tsutsugamushi resistant to
conventional antibiotic therapy. Further
research, including clinical trials and lab-
oratory-based studies, are warranted to
definitively determine the existence, dis-
tribution, and extent of antibiotic-resistant
typhus.>"

No vaccine for scrub typhus exists.
The development of a prophylactic vaccine
for scrub typhus has been a public health
priority for decades. Significant obstacles,
including extensive antigenic diversity
and the short duration of immune pro-
tection following naturally acquired scrub
typhus infection, have stymied successful
vaccine development.’*” Current scrub
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typhus prevention methods are primar-
ily focused on vector control and reduc-
ing exposure to chiggers. The latter method
includes wearing long pants tucked into
boots or socks, long sleeved shirts, and
boots or other closed-toed shoes. The use
of both skin repellent and repellent-treated
clothing is recommended. Effective skin
repellent should contain 20-50% DEET
(N,N-diethyl-meta-toluamide), while per-
methrin is an effective clothing impregnant.

Military impact

Scrub typhus was a significant cause
of acute febrile illness among Allied troops
in the Pacific during World War II, caus-
ing approximately 18,000 cases; over 6,000
cases and 243 deaths were reported by
US. Armed Forces.”” During the Vietnam
War, scrub typhus was estimated to cause
20-30% of cases of fevers of unknown ori-
gin in U.S. troops. More recently, Camp Fuji
in Japan has been the site of multiple out-
breaks among U.S. military members, with
the most recent outbreaks reported in U.S.
Marines in 2000 and 2001.> Sporadic cases
of scrub typhus have also occurred in Aus-
tralian military members during training in
Northern Queensland, Australia, especially
at a training site called Cowley Beach." In
1996, the number of scrub typhus cases at
Cowley Beach prompted the Australian mil-
itary to recommend doxycycline prophy-
laxis for military members training at that
location.” A large 2011 outbreak (45 cases
among 124 exposed; attack rate of 36%) in
Australian infantry and support staff train-
ing at Cowley Beach raised concerns that
a doxycycline resistant strain of O. tsutsu-
gamushi was responsible for the outbreak.
However, further laboratory analysis dem-
onstrated that the outbreak strain was sus-
ceptible to doxycycline, indicating that
failure to adhere to the doxycycline prophy-
laxis protocol was a more likely explanation
for the outbreak.'® This episode clearly dem-
onstrates that adherence to protective mea-
sures, including prophylaxis protocols, must
be a priority.

Given the endemicity of scrub typhus in
countries where significant numbers of U.S.
military personnel are deployed or train (e.g.,
South Korea, Japan, Thailand), the emer-
gence of antibiotic resistance in these areas,
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and the historical impact of scrub typhus
on military operations, continued focus
on allocating resources to maintain robust
research efforts towards vaccine develop-
ment, improved laboratory diagnostics, and
enhanced surveillance are warranted.”

Murine (endemic) typhus

Murine typhus, also known as flea-
borne typhus, is a rickettsial zoonosis
caused by R. typhi. It is transmitted mainly
by the rat flea (Xenopsylla cheopis), and
human infection can occur through flea
bites, infected flea feces scratched into bro-
ken skin (i.e., a flea bite wound), or via
other mucous membranes or inhalation.
The primary reservoirs of R. typhi are the
roof rat (Rattus rattus) and Norway rat
(Rattus norvegicus).! However, in the U.S,,
opossums and cats are important reservoirs
of infection, and the cat flea has been iden-
tified as the principal vector.?!

Murine typhus occurs at endemic lev-
els throughout the world, especially in
tropical and subtropical seaboard regions.
Although murine typhus is no longer a
nationally notifiable disease in the U.S., it is
reportable in 14 states. It is most frequently
reported in California, Hawaii, and Texas,
with the majority of reported cases occur-
ring in Texas.”

R. typhi infection usually produces a
mild or self-limiting illness. Symptoms are
generally non-specific and include fever,
headache, and myalgia. Rash occurs with
varying frequency. Murine typhus is com-
monly misdiagnosed when rash is absent
or if atypical symptoms, such as gastroin-
testinal manifestations, are prominent.”
Severe complications are rare, but, where
present, can cause meningoencephalitis,
pneumonia, shock, renal failure, myocardi-
tis, endocarditis, and splenic rupture. The
primary treatment for murine typhus is
doxycycline. Murine typhus has an overall
case fatality rate of between 1-4%.*

Military impact

During World War II, 787 cases of
murine typhus were reported in U.S. mili-
tary members; of these, 497 cases occurred
within the continental U.S., mostly in the
southeast.” The reported mortality rate was

1.9%.° Although relatively few cases were
reported during the Vietnam War, sero-
logic studies indicated that approximately
10-15% of fevers of unknown origin could
be attributed to murine typhus, making it
second only to malaria as a cause of febrile
disease during this conflict.”” Over the past
2 decades, murine typhus has been infre-
quently diagnosed in U.S. service members;
on average, less than 2 confirmed cases a
year are reported.”

Deployment to endemic regions on
peacekeeping or humanitarian missions
could pose a substantial risk of exposure
to military personnel since overcrowding
and poor public health and sanitation mea-
sures (such as those that occur during natu-
ral disasters and in refugee centers) provide
ideal conditions for transmission of murine
typhus.

Epidemic typhus

Epidemic typhus (also known as louse-
borne typhus or camp fever) is an acute
febrile illness caused by R. prowazekii. R.
prowazekii is transmitted by the human
body louse (Pediculus humanus). Trans-
mission dynamics are similar to murine
typhus in that human infection occurs
when infected louse feces are inhaled or
enter the body through broken skin (typi-
cally through scratching the louse bite)."

A second strain of R. prowazekii has
been identified in southern flying squirrels
(Glaucomys volans), which has caused spo-
radic human cases in rural and suburban
areas of the eastern U.S.?** Disease result-
ing from this method of transmission is
called sylvatic epidemic typhus or sylvatic
typhus.?® The cycle of infection involves
secondary transmission to humans from
flying squirrels and their ectoparasites, but
the mechanism by which R. prowazekii is
transmitted to humans remains unclear.
Although infection is generally sporadic,
clusters have been reported in cases of
repeated and prolonged close exposure to
flying squirrels and their nests.?

The incubation period of epidemic
typhus is typically between 7 and 14 days.
Onset of symptoms is sudden and includes
high fever, headache, tachypnea (abnor-
mally rapid breathing), and myalgia. Rash
is also a frequent symptom and generally
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starts as small pink macules that spread
over the trunk and become dark and macu-
lopapular. The case-fatality ratio can reach
60% among untreated patients, decreasing
to below 5% with appropriate antibiotic
treatment and supportive care.”” R. prowa-
zekii infection can be reactivated in humans
years or decades after primary infection
because of a waning immune system. This
mild recrudescence of epidemic typhus
is called Brill-Zinsser disease.”” Cases of
Brill-Zinsser disease have been reported
in Europe, the U.S., and Canada. Doxy-
cycline is the recommended treatment for
both primary cases of epidemic typhus and
Brill-Zinsser disease."

Military impact

R. prowazekii caused major outbreaks
of disease in many conflicts up to and
including World War 1. As an example of
the magnitude of morbidity and mortality
caused by this agent, in the period between
1917-1925 in eastern Europe and Russia,
up to 25 million cases and 3 million deaths
were suspected to be due to epidemic
typhus.*

During and immediately after World
War II, hundreds of thousands of cases
occurred in civilian populations in Korea,
Japan, Germany, Egypt, and French North
Africa.® However, because the U.S. military
implemented the Joint U.S. Typhus Com-
mission recommendations, which included
the use of dichloro-diphenyl-trichloroeth-
ane (DDT) for louse control, prophylactic
immunization by the Cox-type vaccine,
and other preventive measures, it experi-
enced only 104 cases and no deaths.® These
measures, along with newer insecticides,
also proved effective during the Korean
conflict, virtually eliminating cases of epi-
demic typhus in U.S. troops (1 case was
reported).” However, during the Korean
conflict, epidemic typhus caused signifi-
cant morbidity and mortality among South
Korean soldiers and civilians, with approxi-
mately 32,000 cases and 6,000 deaths.” No
cases of epidemic typhus were reported in
U.S. military members during the Vietnam
conflict.’

Since the 1990s, epidemic typhus has
reemerged. Most epidemic typhus cases
are reported from Africa and Central and
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South America, particularly during the
winter and spring, when hygiene may be
compromised. In 1997, a significant out-
break occurred in Burundi during the civil
war. The cases were associated with refu-
gee camps.”® As with murine typhus, this
illustrates that U.S. military members sup-
porting peacekeeping and humanitarian
missions have the potential for exposure to

R. prowazekii.>*

SFG rickettsioses

SEG rickettsiae are all transmitted by
ticks (Table). These organisms infect tick
species throughout the world. The SFG
rickettsiae vary in pathogenicity and cause
disease with a spectrum of severity rang-
ing from those with significant morbidity
and mortality (e.g., R. rickettsii) to those
with more benign manifestations (e.g., R.
parkeri, R. species 364D)."*** The more
common and pathogenic SFG rickettsioses
are briefly discussed below.

RMSEF is caused by R. rickettsii. Despite
its name, RMSF is endemic in parts of
North, Central, and South America. In the
U.S., RMSF is transmitted by the Ameri-
can dog tick (Dermacentor variabilis) in
the southeast and south central states and
the Rocky Mountain wood tick (Dermacen-
tor andersoni) in the western mountainous
states. In Central and South America, trans-
mission occurs via multiple species within
the genus Amblyomma, including the cay-
enne tick (Amblyomma cajennense)."*

The incubation period for RMSF aver-
ages 7 days but ranges from 3 to 12 days.*
A shorter incubation period presages a
more severe infection. Onset is abrupt,
with severe headache, fever, chills, mal-
aise, and myalgia. Between the second and
fourth day of fever, most patients develop a
rash on the wrists, ankles, palms, soles, and
forearms that rapidly extends to the neck,
face, buttocks, and trunk. Initially macular
and pink, the rash becomes maculopapular
and darker, and the lesions subsequently
become petechial and can coalesce to form
large hemorrhagic areas that later ulcerate.*

RMSE is the most severe and most fre-
quently fatal rickettsial disease in the U.S.
Fatality rates range from 5-10%, depending
upon the timing of initiation of treatment;
fatality rates increase to 40-50% if treat-
ment is delayed until after day 8. As with all

tick-borne rickettsial disease, the Centers
for Disease Control and Prevention (CDC)
recommends doxycycline as the drug of
choice for treatment, which should be initi-
ated immediately in persons with signs or
symptoms suggestive of RMSE.*

The rickettsial pathogens most likely
to be encountered during travel outside
the U.S. include R. africae (ATBF) and R.
conorii (MSF).!*? ATBF is a zoonotic dis-
ease transmitted by ticks of the genus
Amblyomma in sub-Saharan Africa. Usual
symptoms include fever, 1 or more inoc-
ulation eschars, and regional lymphade-
nopathy. Rash is frequently absent and
complications are uncommon. MSE, also
called boutonneuse fever, is transmitted by
the infected brown dog tick (Rhipicephalus
sanguineus). MSF is endemic in the Medi-
terranean, the Indian subcontinent, regions
around the Black Sea, and the sub-Saha-
ran African countries. Symptoms include
headache, fever, and a maculopapular rash.
An eschar is also commonly seen at the site
of the tick bite. Doxycycline is the first-line
treatment of choice.

In the US., the annual incidence of
SEG rickettsioses has increased substan-
tially. Between 2000 and 2016, the annual
incidence of SFG increased more than
7-fold from 1.7 cases per 1 million per-
sons to 13.2 cases per 1 million persons.*
These data are subject to two main limita-
tions. Before 2010, only RMSF was a noti-
fiable disease. However, because serologic
assays developed for the diagnosis of RMSF
may react non-specifically with antigens of
less pathogenic species, the category was
changed to the more general SFG rickett-
sioses. This change in classification may
have contributed to the increase in SFG
incidence.”

In addition, concerns regarding the
magnitude of this increase have prompted
an examination of the underlying data
reported to CDC, which highlighted some
potential issues that could affect the accu-
racy of SFG incidence estimates in the U.S.
In brief, in the U.S,, all SFG rickettsioses,
including RMSF are nationally notifiable
diseases. The CDC is notified of SFG cases
through 2 passive surveillance systems:
the National Notifiable Diseases Surveil-
lance System (NNDSS) and Tick-borne
Rickettsial Disease case report forms. SFG
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rickettsioses are identified using the Coun-
cil of State and Territorial Epidemiologist
case criteria, which include serologic meth-
ods (some of which are of limited interpret-
ability [e.g., IFA]) as supportive evidence
and non-specific laboratory criteria to sup-
port diagnosis.”® To illustrate the implica-
tions of this practice, CDC performed a
review of cases with illness onset reported
during 2010-2015. CDC determined that
of 16,807 reported cases, only 167 (1.0%)
met the confirmed case definition and the
remaining 16,640 (99.0%) met the prob-
able case definition.”* The most common
laboratory criteria used to support prob-
able cases was elevated IgG antibody titer
by IFA. The use of IFA is problematic
because antibodies to SFG Rickettsia per-
sist for months following infection; a sin-
gle antibody titer may represent prevalent
(previous) infection rather than incident
(acute) infection.” It would be preferable
for a greater percentage of cases to meet
the more stringent criteria for a confirmed
SFG case (e.g., a 4-fold change in anti-SFG
IgG antibody titers in paired specimens,
PCR, immunohistochemistry, or culture).
However, the majority of probable cases
were not confirmed because of incomplete
serologic testing.*® This investigation dem-
onstrated that the quality of passive surveil-
lance data depends on provider awareness
and use of appropriate diagnostic tests
coupled with timely reporting and docu-
mentation of epidemiologic factors asso-
ciated with the reported case.*® Moreover,
this investigation highlighted the need for
a complete and thorough understanding
of the case definitions and knowledge of
the relative proportions of confirmed and
probable cases in order to appropriately
interpret estimated incidence rates of SFG
rickettsioses.”

Military impact

Multiple studies have demonstrated
that U.S. military personnel are at signifi-
cant risk of exposure to SFG rickettsio-
ses. This risk can be due to residence in or
deployment to endemic regions or from
field training in areas where infected ticks
live. As the most severe SFG rickettsiosis,
RMSF may be the rickettsial disease with
the most significant consequences for the

Page 32

U.S. military, given its prevalence in areas
where military training takes place. Epide-
miologic studies have demonstrated SFG
rickettial infections (including R. rickettsia)
in several military units conducting train-
ing exercises in Arkansas and Virginia* and
among male personnel in combat occupa-
tions stationed in South Korea.*® One of the
most significant outbreaks of SFG rickett-
siosis occurred in 1992 among members
of US. Army 82nd Airborne Division con-
ducting a training mission in Botswana.
Approximately 50% of the unit were diag-
nosed with ATBE®

Transitional group rickettsioses

Briefly, pathogenic rickettsial species
in the transitional group include R. akari,
the causative agent of rickettsialpox, and
R. australis, which causes Queensland tick
typhus (Table). Rickettsialpox is transmit-
ted by mites, while Queensland tick typhus
is transmitted by Ixodes holocyclus ticks in
Australia. Rickettsialpox occurs in many
areas of the U.S., Russia, Korea, and Africa
and is generally seen in urban areas.! Com-
mon symptoms include fever, vesicular
rash, and eschar. Rickettsialpox is a mild,
self-limiting condition, and no deaths from
this disease have been reported.!

Queensland tick typhus also pres-
ents with fever and maculopapular rash,
and, less commonly, an eschar and associ-
ated regional lymphadenopathy can occur.!
While Queensland tick typhus is also gen-
erally a mild disease, both severe and fatal
cases have occurred.' Because of the mild
presentation of both diseases, the impact
on military forces would likely be relatively
limited compared to more pathogenic rick-
ettsial diseases.

EDITORIAL COMMENT

Deployment of troops to endemic
areas and exposure during humanitarian
and peacekeeping missions will ensure that
rickettsial diseases will remain a threat to
military personnel. Unfortunately, rickett-
sial infections are not routinely diagnosed
by most military medical providers, which s
why they continue to pose a threat. Provid-
ers need to remain vigilant in considering

rickettsial diseases during their diagnos-
tic workup of military members who live,
work, or train in rickettsial-endemic areas.
While prophylaxis and personal protective
measures can be effective, the necessary
command support is required to ensure
that these measures are adhered to, or they
will not be effective.
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CE/CME

This activity offers continuing education (CE) and continuing medical education (CME) to qualified professionals, as well as a cer-
tificate of participation to those desiring documentation. For more information, go to www.health.mil/msmrce.

Key points

« Spread via arthropod vectors (ticks, lice, mites, and fleas), rickettsial and related diseases are bacterial infections that cause acute
febrile illness throughout the world. These diseases are caused by bacterial species of the genus Rickettsia (endemic and epidemic
typhus and spotted fever group rickettsioses), and the similar, but genetically distinct, genera Orientia (scrub typhus), Erlichia
(erlichiosis), Anaplasma (anaplasmosis), Neoehrlichia, and Neorickettsia.

« The quality of passive surveillance data for nationally notifiable rickettsial diseases can be biased by non-random reporting and
systematic differences in case investigation and is dependent on several factors including the following: medical provider aware-
ness, timely reporting to appropriate public health officials, and the use of appropriate diagnostic tests.

« Risk of exposure to arthropod vectors of rickettsial disease can be reduced through the use of insect or tick repellents on skin or
clothing, self-examination for ticks and other vectors after being outside, and wearing protective clothing.

Learning objectives

1. The reader will interpret data related to the epidemiology of rickettsial disease.

2. The reader will identify limitations of passive surveillance systems in the U.S. and abroad for nationally notifiable rickettsial disease.

3. The reader will describe personal protective measures to reduce exposure to vectors of rickettsial disease.
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vide this CE/CME activity. MSMR staff authors, the DHA J7 CEPO, as well as the planners and reviewers of this activity have no financial or
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