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Rickettsial Infections

Description

Many species of Rickettsia can cause ilinesses in humans (Table 4-18).
The term "rickettsiae” conventionally embraces a polyphyletic group of
microorganisms in the class Proteobacteria, comprising species
helonging to the genera Rickeltsia, Onentia, Efvlichia, Anaplasma, Neo-
Hickeltsla, Coxiella, and Baronelia. These agents are usually not
transmissihle directly from person to persaon except by blood transfusion
ar organ transplantation, although sexual and placental transmission
has been proposed for Coxiellz, Transmission generally accurs via an
infected arthropod wector or through exposure to an infected animal
resemoir host. However, sennetsu fever is acquired following
consumption of raw fish products. The clinical severity and duration of
illnesses associated with different rickettzial infections vary
considerably, even within a given antigenic group. Rickettsioses range in
severity from diseases that are usually relatively mild (rickettsialpox, cat
scratch disease, and African tick-bite fever) to those that can he life-
threatening (epidemic and murine typhus, Rocky Mountain spotted fewer, scrub typhus and Oroya
faver), and they vary in duration from those that can he self-limiting to chronic (@ fever and
hartonelloses) or recrudescent (Brill-Zinsser disease). Most patients with rickettsial infections recover
with timmely use of appropriate antibiotic therapy.
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Travelers may be at risk for exposure to agents of rickettsial diseases ifthey engage in occupational or
recreational activities which bring them into contact with hahitats that support the wectors or animal
resemvoir species associated with these pathogens (1-2).

Occurrence and Risk for Travelers

The geographic distribution and the risks for exposure to rickettsial agents are described helow and in
Tahle 4-18 hy disease.

EPIDEMIC T¥PHUS AND TRENCH FEVER

Epidemic typhus and trench fever, which are caused by Rickeltsiz prowaziei and Baronhella quintanta,
respectively, are transmitted from one persan to anather by the human baody louse {3-4). Contermparary
outhreaks of both diseases are rare in most developed countries and generally occur only in
communities and populations inwhich body louse infestations are frequent, especially during the
colder months when louse-infested clothing is not laundered. Foci of trench fever have also heen
recagnized amang homeless populations in urban centers of industrialized countries. Travelers wha
are not at risk of exposure to body lice or to persons with lice are unlikely to acquire these ilinesses.
However, health-care workers whao care for these patients may be at risk for acquiring louse-harne
illnesses through inhalation ar inoculation of infectious lause feces inta the skin or conjunctiva, In the
eastern United States, campers, inhabitants of wooded areas, and wildlife workers can acguire
sylvatic epidemic typhus ifthey come in close contactwith flving squirrels, their ectoparasites, or their
nests, which can be made in houses, cabins, and tree-holes.

MURINE TYPHUS AND CAT-FLEA RICKETTSIOSIS

Murine typhus, which is caused by infection with Rickelsia by is transmitted to humans by rat fleas,
paticularly during expaosure in rat-infested buildings {35, Flea-infested rats can be found throughaout the
year in humid tropical emvironments, especially in harbor or riverine erwironments. In temperate
regions, they are most commoan during the warm summer months. Similarly, cat-flea rickettsiosis,
which is caused by infaction with Rickettsia felis, occurs worldwide fram exposure to flea-infested
daormestic cats and dogs, as well ag peridomestic animals, and is responsible far a murine tephus-like
febrile disease in humans.

SCRUB TYPHUS

Mites {"chiggers" transmit Qrientia tsitsugamushi the agent of scrub typhus, to humans (5). These
mites occur year-round in a large area from South Asia to Australia and in much of East Asia, including
Japan, China, Korea, Maritime Provinces and Sakhalin Island of Russia, and Tajikistan. Their
prevalence, hoveevar, fluctuates with ternperature and rainfall. Infection may occur on coral atolls in
hath the Indian and Pacific Oceans, in rice paddies and along canals and fields, on ail palm
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arthropod vectar of scrub typhus in recently disturhed habitat (e.q., forest clearings) or other persisting
mite foci infested with rats and other rodents.

TICK-BORNE RICKETTSIOSES

Tick-borne rickettsial diseases are most cammaon in temperate and subtropical regions (B). These
diseases include numerous well-known classical spotted fever rickettsioses (7) and an expanding
group of newly recognized diseases (Table 4-18) (6,83, In general, peak transmission of tick-borme
tickettsial pathogens accurs during spring and summer manths. Travelers who participate in outdaar
activities in grassy orwooded areas {e.q., trekking, camping, or going on safari) may be at risk for
acquiring tick-harne illnesses, including those caused by Rickeltsia, Anaplasma, and Ehrlichiz
species (see below) (2,71,

Rickettsialpox

Rickettsialpox is generally an urban, mite-vectored disease associated with R. akarrinfected house
mice, although feral rodent-mite reservairs also have been described (3). Quthreaks ofthis iliness
hawe oceurred shortly after rodent extermination programs ar natural viral infections that depleted
rodent populations and caused the mites to seek new hosts. R akartinfected rodents have been
found in urban centers in the farmer Saviet Union, South Africa, Karea, Croatia, and the United States.
Travelers may be at risk for exposure to rodent mites when staving in old urban hostels and cabins,

ANAPLASMOSIS AND EHRLICHIOSIS

Hurman ehrlichiosis and anaplasmosis are acute tick-borne diseases, associated with the lone star
tick, Ambivomma ameticanim, and fxodesticks, respectively (3,7). Because one tick may he infected
with more than one tick-harne pathogen {e.q. Borraliz burgdorsr the causative agent of Lyme
disease, orvarious Babesia species, agent of human bahesiosis), patients may present with atypical
clinical symptoms that complicate treatment. Ehrlichioses and anaplasmosis are characterized by
infection of different types of leukocytes, where the causative agent multiplies in cytoplasmic
membrane-bound vacuole called morulae. Morulae can sometimes be detected in Giemsa-stained
hlood smears.

0O FEVER

G fever aceurs worldwide, mast often in persons who have contact with infected goat, sheep, catand
cattle, particularly parturient animals (especially farmers, veterinarians, butchers, meat packers, and
seasaonalworkers) (1,3). Travelers who visit farms or rural communities can he exposed to Coxiellz
burneti the agent of @ faver, through airbarne transmission (via animal-contaminated soil and dust)
ar less cammanly thraugh consumption of unpasteurized milk products ar by exposure 1o infected
ticks. These infections may initially result in anly mild and seltlimiting influenza-like illnesses, hutif
untreated, infections may became chronic, padicularly in persons with preexisting heart valve
abnarmalities or with prosthetic valves. Such persons can dewelop chronic and potentially fatal
endocarditis.

CAT-SCRATCH DISEASE AND OROYA FEVER

Cat-scratch disease is contracted through scratches and bites fraom domestic cats, particularly kittens,
infected with Bartoneliz henselae, and possihly fram their fleas (3,43, Exposure can therefore ocecur
wherever cats are found. Orova fever is transmitted by sandflies infected with B. bacififormis, which is
endemic in the Andean highlands.

Clinical Presentation

Clinical presentations of rickettsial ilnesses vary (Table 4-18), but common early symptoms, including
fevar, headache, and malaise, are generally nonspecific (1-4). llinesses resulting from infection with
rickettsial agents may go unrecognized or are attributed to ather causes. Atypical presentations are
cammaon and may be expected with poorly characterized nonindigenous agents ¢4,5,8,9), so
appropriate samples for examination by specialized reference laharatories should he obtained. A
diggnosgis of rickettsial diseases is based on twa ar mare of the fallowing: 10 clinical symptams and an
epidermialogic history campatible with a rickettsial disease, 2) the development of specific
convalescent-phase antibodies reactive with a given pathogen or antigenic group, 3) a positive
pakymerase chain reaction test result, 4) specific immunaohistologic detection of rickettsial agent, ar 9
izolation of a rickettsial agent. Ascertaining the likely place and the nature of potential exposures is
paricularly helpful for accurate diagnostic testing.

Prevention

With the exception ofthe louse-barne diseases described abowe, for which contact with infectious
anthropod feces is the primary mode of transmission (through autoinoculation into & wound,
canjunctiva, ar inhalation), travelers and health-care providers are generally not at risk for becoming
infected via exposure to an ill persan. Limiting exposures to wectars or animal reservairs remains the
hest means for reducing the risk for disease. Travelers should be advised that prevention is based on
avoidance of vector-infested habitats, use of repellents and protective clothing (see Chapter 23, prompt
detection and rermoval of athropods fram clathing and skin, and attention ta hygiene (7).

Q0 fever and Bartanealia group diseases may pose a special risk for persons with abnormal or
prosthetic heartvalves, and Rickeltsia, ERrlichiz, and Baroneliz for persons who are
immunacompromised.

Treatment

Treatments for most rickettsial illnesses are similar and include administration of appropriate
antihiotics {e.q., tetracyclines, chloramphenicol, azithromycin, fluaroguinolones, and rifampind and
suppotive care, Treatment should usually be given empirically prior to disease confirmation, and the
paricular antimicrahial agent and the length oftreatment are dependent upon the disease and the
host. Mo licensed vaccines for prevention of rickettsial infections are commercially availahle in the
United States
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TABLE 4-18. Epidemiologic features and symptoms of rickettsial diseases

GEOGRAPHIC
ANTIGENIC AGENT PREDOMINANT :IE:I:IJTI(;:‘TITI ANIMAL DISTRIBUTION
GROUP SYMPTOMS* RESERVOIR  OUTSIDE THE
MECHANISM us
Typhus fevers  |Epidemic Rickettala Headache, Human body Humansz, flving |Cool
typhus, prowazekil chills, fever, louse, squirrel  |squirrels (U [mourtainous
prostration, flea and louse regions of
confusion, Africa, Asia,
Syhvatic typhuz phatophokia, and Certral
vomiting, rash and South
[generally America
starting on
trunk]
Murine typhus | A bwhd A= ahove, Rt fles Rats, mice Wyorlchwyide
generally less
FEVENE
Spotted fevers  |African tickhite | R, africae Fewver, eschar  |Tick Rodents Sub-Saharan
fever (=), regional Africa
adenopathey,
maculopapular
or vesicular
rash sulbitle or
abzent
Aneruptive R. helvetica Fever, Tick Rodents Old World
fever headache,
myalgis
Australian R marmianil  |Fever, eschar, |Tick Rodents, Australia
spatted fever maculopapular reptiles
o vesicular
rash,
adenopathy
Cat flea R felis As murine Cat andd dog Domestic cats, |Europe, South
rickettsiosis typhus, fleas OROSSUMS America
generally less
TEVErE
Far Eastern A Fever, eschar, |Tick Rodents Far East of
spotted fever | helongiiangensimacular or Russia,
maculopapular Morthern China
rash,
Iymphadenopsat
enlarged lymph
nodes
Flinders Island | R. hone! il spotted Tick Mot defined Australia,
spotted fever, fever, eschar Thailane
Thai tick typhus and
adenopsthy are
rare
Lymphangitis R sibirica Fever, multiple | Tick Rodents Southern
associated subsp. eschars, France,
rickettsiosis rongointironadredions| Portugal, Asia,
adenopsthy Africa
andl
Iymphangitis,
maculopapular
razh
Wtamalatim R ooarkeri Frver pachar 1Tk Rrrient= RArazil | ke




Crientia

Coxiella

Bartonella

Ehrlichiz

infection

Mediterranean
spotted feverst

Marth Asian tick
typhus

Criental spotted
fever

Gueenslhand tick
typhus

Rickettzialpox

Rocky Mourtain
spatted fever,
Sao Paulo
exanthematic
typhus, Minas
Gerais
exanthemstic
typhus,
Brazilian
spatted fever
Tick-borne
Iymphadenopath
(TIBCLA),
Dermacentat-
horne necrosis
and
Iymphadenopsth
(DEBOMEL)

Unnamed
rickettziosis

Scrub typhus

Gl fever

Cat-scratch
disease

Trench fever

Orova fever

Ehrlichosiz

. cononl

R. sibirica

R japonica

R. australis

R akars

R. tickettsiy

R. slovaca

R.
geschlimannii

Origntia
teuisugamushl

Caxiellia
Burnetii

Bartonella
henselae

B. quintana

B. bacilliformis

Ehviichia
chaffeensis®

rash
maculopapular
to vesicular

Fever, eschar,
regional
adenopathey,
maculopapular
razh an
extremities

Fever, eschar
=], regional
adenopathey,
maculopapular
razh

Az above

Fever, eschar,
regional
adenopathey,
rash an
extremiies

Fewver, eschar,
adenopsathy,
dizzeminated
vesicular rash

Headache,
ferer,
abdominal pain,
macular rash
progressing
into papular or
petechial
[enerally
starting on
extremiies)

Mecrosis
erythema,
cervical
Iymphadenopat
and enlarged
Iymph nodes,
rare
maculopapular
razh

Fewver, eschar,
maculopapular
razh

Fever,
headache,
swveating,
conjunctival
injection,
adenopsthy,
eschar, rash
=tarting on
trunk],
respiratory
distress

Fesver,
headache,
chillz,
swveating,
PREeumonis,
hepatitis,
endocardiis

Fever,
adenopsthy,
neuraretinitis
encephaltis

Fever,
headache, pain
in shins,
splenomegaly,
dizseminated
rash

Fever,
headache,
anemia, shifting
joirt and
muzscle pain,
nodular dermal
eruption

Fewver,
headache,
nauses,
occasionally
rash

Tick

Tick

Tick

Tick

Tick

Tick

Tick

hiite:

Mozt human
infections are
acguired by
inhalation of
infectious
aerosols; tick

Cat flea

Human body

louze

Sand fhy

Tick

Diogs, rodents

Rodents

Rodents

Mot defined

House mice

Rodents

Lagomarphs,
rodents

Domestic and
wild animals

Rodents

Goats, sheep,
cattle, domestic
cats, other

Domestic cats

Humanz

Unknown

Warious large
and small
mammalz,
inclhuding deer
and rodents

Africa, India,
Europe, Micdle
East,
Mediterranean

Russia, China,
Maongolia

Japan

Australia,
Tazmania

Russia, South

Africa, Korea,

Turkery, Balkan
courtries

Mexico,
Central, and
South America

Europe, Azia

Africa

South, Central,
Eastern, and
Southeast Asia
and Australis

Wiarlchicle

arlchwicle

arlchnicle

Peru, Ecuadoar,
Colombis

Wiarlchwicle




Anaplasma Anaplasmosis  |Arapliasma Fever, Tick
phagocytophitheadache,
nauses,
occasionally
razh
Mearickettsia Sennetsu fever | Nearickeltsia  |Fewver, chills, Figh, fluke

senphetsy headache, sore

throat, insomnia

Small mammals, |Europe, Asia,

and radents Africa
Fish JapaEn,
Malaysia

*This represents only a partial list of symptoms. Patients may have different symptoms or anly a few of

those listed.

1 Includes 4 different subspecies that can be distinguished seralogically and by PCR assay, and
respectively are the etiologic agents of Boutonneuse fever and Mediterranean tick fever in Southern
Europe and Aftica (R. conorii subsp. conorl, Indian tick typhus in South Asia (R, conorli subsp. Indica),
Israeli tick typhus in Southern Europe and Middle East (R, cononi subsp. Jsraelensis), and Astrakhan
spotted fever in the Morth Caspian region of Russia (R, conori subsp. caspize).

# Organisms antigenically related to these species are associated with ehrlichial diseases outside

the continental Uinited States.
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