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- Rickettsia fells as Emergent Global
Threat for Humans

Carlos E Pérez-Osorio," Jorge E Zavala~Velazquez, Juan José Arias Ledn,*
" and Jorge E. Zavaia-Castro

Rfcketts:a felis | |s an emergent pathogen be[anglng fo
. transitional. group ncketts:ae First descnbed in 1990, R.-

felis mfectmns have baen reported to occur woridwnde in.
_fleas, mammals, and’ humans. Because clinical signs of the.-

_illness are similar to those of murine typhus and other fe-

- brile illnésses-such as dengue, the infection in humans is:. -
“ikely underestlmated R.-felis has been found throughout:_,_i
the woﬁd in. several types of ectoparasﬁes cat fleas appear

tobe the most comman vectors R, felis mfectlon should be '
cons:dered an emergent threat 1o human health ol T

: o et aly provided: further characterization (7). One ‘siotice- "

ickéiz‘sia ﬂzli',é is a niember of th_e geﬁus’ Rickerr;v;‘h,
which comprises intracellular pathogens that:produce -

infections' commonly called. rickettsioses. Although - the

. genus has no_recognized subspecies, rickeitsiae have tra-.:-
- ditionalty ‘beén subdivided into 2'groups: the spotted fever - ..
" group (SFG)-and the typhus group. Infections produced by::
these: 2 groups.are clinically indistinguishable; however, - - -
. -groups-can.be differentiated by. outer membrane protein . jckentsia, W
" OmpA (absent. in'the typhus group) and by vector.-SFG.- .
‘members are transmitted by ticks; typhus group members, :::

A group of nckettszae and descnbmg an ancestral group of
_nckettsme s

In 1990 Adams et: al descnbed a nckettsm—hke or=: ;

" from swhlch the fleas were obtamed (El Labs, Soquel, CA;.

'UnlverSIdad Auténoma de Yucatan Ménda Méxtoo

DOI: 1 0.3201Je1d 1407.071656

a9

~USA) (4) The ﬁrst observauons such as’ reactmty mth",‘

_antibodies to R. typhi (1), the type of vector in which it was:.

“first dlscovered (1), and the apparent absence of OmpA (5)
d.

suggested that- the new ‘organism: bé.[o.nt
group of rickettsiae (4).© .~ . 777
"[he molecular charactenzatmn of th

"'-prowded suﬂicment evidence 1o support ‘the dealt,natmn of N
"R felis is a member of the SFG- (6),: and i 2002; La-Scola -

- "able characteristic is the temperature~dependent growth of
"the bacteriumi, which requires " incubation' temperatures of. -

28°-32°C-for optimal growth However; the most striking -
characteristic-of the novel r:ckettsm was the pIasm1d_DNA
in its genome (8) -

: World Dlstributlon in Potentaal Host Vectors

Soon aftér the initial description of the typhus-hke -

was détécted in the tissues of the opossams; Since thiste .

‘port, this organism has been described in infected veetors - - -
_from 20 countries on '5 continents (9). Not-until 2002 did -
-‘mterest in R felis increase, when the United States.(9),

: #*Brazil (1), Mexico {11}, and Spain {12)-were among the
ganism, -‘which resembled: R, typhi,in- the cytoplasm of

midgut cells of a'colony of cat-fleas-(1). The new:rickettsia .-

reccived the-initial name- of ELB agent after the company *-:additional reports.appeated from all over the world (Table e

“1). These réports describe iew potential vectors being in-

. “fected with the emergent rickettsia, including thé follow- L
. ing:Tleas, such as C, cariis (13—15); Anomiopsyllus nudata ..~
T (16) Archaeop.sylla erinacei (15,17), Ctenophthalmus sp.

" first countries to describe cat fleas'(Ctenocephalides fe!lS)f'- :
““infected ‘with R.-felis. During ‘the following 5 years, 28 *

Wiltiams ei al. {9) reported: that cat fléas col- - .
lectéd from opossums ‘in-an vrban setting in California-""

: : ; “-were-infected with' the novel ricKettsia, but no orgaism
. by fleas and lice (/,2). More recently, Gillespie et al. (3)- ‘

added to this classification by designating the transitional...

019" -
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Table 1. Potentral vectars infected with Rickeftsia felis reponed worldwide, 1992-2007*

Year . - o Source.of DNA sample. Animatt . Country Reference

" 1992 Ctenocephalides felis . Opossum - USA (9)

2002 Cofelis .- . Cat$ and'dogs - Brazil {10y

2002 C. fefis Dogs ' Mexico {11)

2002 g .. . . Citelis . Catsanddogs .. . Spain {12)

2003 Haemophysalis flava, H. kitaokai, and Ixodes ovatus Unknown (lagging) Japan (19)

2003 . T G felis ] Cats - France (22)

2003 : _ C. felis Cats and dogs UK . (23)

2004 C. felis Dogs Peru (24)

2005 Anomiopsylius nudata Wild rodents USA (16}

2005 C. felis - Cats and dogs New Zealand (25}

2005 ’ ’ C. felis Monkey Gabon {26) -
2006 : C, felis and C. canis Dogs - . - Brazil {13

2006 C. felis and C. canis Cats and dogs Uruguay {14y

2008 Archaeopsylla erinacei and C. canis " Hedgehog and rodents . Algeria.’ (15 -
2006 " A. efinacei and Ctenophtalmus sp. Rodents and hedgehog ,'Portugal : (17

2006 : Xenopsylia cheopis ’ " Rodentst Indonesia”~ .- (18) -

2006 G feﬂs Rhipicephalus sanguineus, and Amblyommma cajennense . - Dogs and horse . Brazil . - {20)

2006 . o Unknown flea . Gerbil -~ . - Afghanistan - (27

2006 T C.felis Cats and dogs Australia . . (28)

2006 - _ C. felis © Cats - lsrael (29 -
2006 o 7 . Cfelis _Rodents -, . Cypws . (30) - -
2007 ST T Mites “Wild rodents SoulhKorea" YEn s
2007 - '.e.c'fers Caté " 3y
2007 . - e T O falis

- *PCRwas used o detect R fe.fis mfecuon with 1- noted excepﬁon
" tAnimal host of potential yeclors, - -
:tQuantatahve PCR )

" .Cats

( ! 7), and Xenop.sylla cheop:s (I 8) tlcks Haemaphysalts
. fava. (19),. Rhipicephalys - sangumeus (20, .and Ixodes. .,
ovatus (19); and mites-from- South Korea (21) (Table 1).
Despite-the Iarge numbet, .of potentlal vectors. reported,
_ the only.vector currently recog,mzed isC. felzs because it .
has been- demonstrated that this flea is able to maintain a. .

* stable infected progeny through transovarial. ftransmission ;.
(4). In addition, production of a_nttbody to R, felis has been ..

noted in animals after they havé been exposed to infected.
cat fleas (9). Other evidence to be considered is the fact
that 68.8% of the repotrts state. that the cat flea'is the most -
recurrent vector in which R..felis has been detected. These

" data further- support the wide distribution’ of rickettsiae =
because. they  correlate w1th' the worldwide: dlstrlb_utlon

of C. felis; this distribution represents a threat 6 the hu- .

man population because of !ack of host. specrﬁcrty of. the
-cat flea. |
_ "R felis mfectton 18 dlagﬂosed by PCR amphﬁcatlon
of targeted genes.: The genes most commonly. amplified -.
by researchers are. git4: and. ompB; followed by the 17-.
kDa gene. Also, 25% of published articles report that R. -
felis was deteeteql by amplifyring.>>2 genes, and all‘report

~ that amplicons. were confirmed as R.felis by sequencing. ..

The animal hosts from which the infected ectoparasites
were recovered represent a diversity of mammals (Table .-
1), which- mcluded 9 dtfferent naturally mfested ammal

spec:es)

candldates Doher s _:__.__.-»_-;._, L

World Dlstrlbutlon of Human Cases T
Tn 1994, the first-human case of infection w1th the Hew. - .
- cat flea rickettsia was reported in the United States (2). This -
.became the first evrdence of R fel is” potential-as a human_ .
- 'pathogen. R-felis infection had a similar clinical manifes- - .-
tation:as murine typhus (inchiding; high. fever: {39°-40°C}, -

‘myalgia, ‘and ragh). Although the initial idea was that the

.. murine typhus—hke rtckettsta had a transmission cycle in-- -
-volving cat fleas and opossums (2 53,9), no vxable R fehs_

has yet been isolated: from a vertebrate host. ;.'- -

- 1020 - L . : o Emergirtg'I_n_f_ectious‘Disea's,esowm_ryv_.ode.gov[etd -_\{o!, 14, No. 7, July_ZOOB -
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"cats (m 13 of 33 reports), rodents (5 of 33 reports) opos-"" ,:
..sums and hedgehogs (2 reports eaeh), and’ hoises; sheep,:
- goats, gerbtls and monkeys (l report for- each ammal__ _

In summary, the presence of R fehs ina dtverse range -
of invertebrate ‘and-mammalian hosts represents a high ™ .~
_potential. risk for public health.and the need:for further: . -

" studies:to establish:the role of ectoparasites other-than €:: - -
~felis as:potential ve_ctors_;-To‘date, whether any.vertebrate ..
Iay serve as the Teservoir-of this emergent pathogen has = -
“not been- determmed However prehmmary data. from.- |
. onr laboratory suggest that opossums are-the’ most llke!y S



Three more cases of R feli.; infection were reported
from southeastern Mexico in.2000. The patients had had
contact with fleas or animals known to carry fleas. The clin-
ical manifestations were those of a typical rickettsiosis: all
patients had fever and myalgia; but the skin lesions, instead
of a rash, were similar to those described for rickettsialpox.
In addition, for 3 patients, central nervous system involve-
ment developed, manifested as photophobna heanng loss,
and signs of meningitis (33).

As occurred with the fast-growmg reports of the
worldwide detection of R. felis in arthropod hosts; the re-

ports.of human cases of R. felis infection increased rap- -

idly in the following years (Table 2). But, in coritrast, only
11 articles reported human infection by R. felis compared
with 32 that reported ectoparasite infection with the new
rickettsia. Nevertheless, these findirigs indicate that an ef-_

fective surveillance system ‘is urgently. needed to digtin-

" guish R. felis rickettsiosis from other nckettsml infections

such as murine typhus and Rocky Mountain spotted fever, -

and from other febrile illnesses such’ as dengue. Although-
PCR is stlll a method of choice for many laborat()nes its
~ high cost prevents:many from using the techmque partic-

ularly in developing countries. Important advances have
been. achxeved in dlagnostlcs such:as the récent establish-. _
ment of a stable cllture of R. felisin cell lines that allows

its use as ant;gen in serologlc assays, dlfferentlatmg the

cat flea. rickettsia from others.- Usé of this- cultire in the -

tmmunoﬁuorecent aday’ has enab]ed detectlon of addz-
-_tmnal human cases (38). o L

repotted in 2002, which demonstrated that:R: felis has-a
potential widespread distribution and i is not confined to.the
Americas. It'also confinmed the risk for human disease any-

where in the world. After the first report-in Europe of a hu-

- man infection of R. felis; other human cases have appeared
i in-other countifes around the world, mcludmg ‘Thailand
'(36), Tunisia (38), Laos (39),.and Spam {40); additional

-cases have been reported in Mexico. and Brazil (34). All g

 the data support the conclusion that the incidence of R. felis

rickeftsiosis and the simultaneous worldwide dlstnbunon'f

“of the flea vector plausibly explam 1ts endemlcxty

Rickelfisia felis as Global Threat

At present, the involvement of domestic atimals (e.g., .

dogs. and cais) or wild animals coexisting in urban -areas
(e.g., opossums) maintains R. felis infection in nature. C.
Jfélis fleas serve as the main reservoir and likely have a cen-
tral role in transmission of human illness.

Concfusions- :

"R. felis is an emergent rickettsial pathogen wuth a
worldwide distribution in mammals, humans, and ectopar-
asites, The clinical manifestations of R. felis infections re-
semble those-of murine typhus and dengue which makes
them difficult to diagnose without an appropriate’ labora-

tory test. For 'this reason, infections due to this emergent -

pathogen are likely underestimated and misdiagnosed. Al-
though R. felis may require only fleas for its maintenance

*in nature, we still do not know the role of animals.in the

life cycIe of flea~borne spotted fever rickettsia, In addition,

. flea-borne spotted fever should be considered in the dif--
" ferential diagnosis of infectious diseases. Further research

should be conducted to determine the actual incidence of .

"R felis inféction in humans, the spectrum of clinical signs
and symptoms and the severity of this mfecuon and also to -

assess the nnpact on pubhc health
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- Table 2 Human cases of Rfckettsrs fens mfecuon reported worldwide, 1994—2006"

Year . No. cases- - - . Method Country Reference
RET T -1 - "PCR ~ _USA 2
2000, 2006 .- : : .. PCR « Mexico .: . - @y
© 2001, 2008 3 U TUIPER . " Brazil " (34)
2002, L 2T e, PCRIserology " Gemhany .. (35
2003 e Serology {seroconvarsion) - . Thailend . (36
. 2005 s 37T ‘Serology (Western bigt) "South Korea™ En
206 °. 0T8T Serology(lFATIWestern blot) - Tumisia * (38) .
2006 . o S .. Serology (seroconversion) - . Laos - (39
2006 : 33 ) Serology (IFAT) -~ Spain (46)
Total 68 s -

*IFAT, indirect f!uorescent anfibody test.
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