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Rickettsia felis is an emergent pathogen belonging to
transitional group rickettsiae. First described in 1990, R.
felis infections have been reported to occur worldwide in
fleas, mammals, and humans. Because clinical signs of the
illness are similar to those of murine typhus and other fe-

brile illnesses such as dengue, the infection in humans is .

likely underestimated. R. felis has been found throughout
the world in several types of ectoparasites; cat fleas appear
to be the most common vectors. R. felis infection should be
considered an emergent threat to human health,

ickettsia felis is a member of the genus Rickettsia,

which comprises intracellular pathogens that produce
infections commonly called rickettsioses. Although the
genus has no.recognized subspecies, rickettsiae have tra-
ditionally been 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
OmpA (absent in the typhus group) and by vector. SFG

members are transmitted by ticks; typhus group members, -

by fleas and lice (/,2). More recently, Gillespie et al. (3)
added to this classification by designating the transitional
group of rickettsiae and describing an ancestral group of
rickettsiae.

In 1990, Adams et al. described a nckettsxa—hke or-
ganism, which resembled R. typhi, ‘in the cytoplasm of -

midgut cells of a colony of cat fleas (7). The new rickettsia
received the-initial name of ELB agent after the company

from which the fleas were obtained (El Labs, Soquel, CA, .
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USA) (4). The first observations, such as reactivity with
antibodies to R. typhi (1), the type of vector in which it was
first discovered (J), and the apparent absence of OmpA (3),
suggested that the new organism belonged to the typhus
group of rickettsiae (4). "

"The molecular characterization of the orgamsm “de-
scribed by Adams and reported by Bouyer ¢t al. in 2001
provided sufficient evidence to support the designation of
R. felis as a member of the SFG (6), and in 2002; La Scola
et al. provided further characterization (7). One notice-
able characteristic is the temperature-dependent growth of
the bacterium, which requires incubation temperatures of
28°-32°C for optimal growth. However, the most striking
characteristic of the novel rickettsia was the plasmid DNA
in its genome (8).

World Distribution in Potential Host Vectors

Soon after the initial description of the typhus-like
rickettsia, Williams et al. (9) reported that cat fleas col-
lected from opossums in an urban setting in California

‘were infected with the novel rickettsia, but no organism

was detected in the tissues of the opossums. Since this re-
port, this organism has been described in infected vectors
from 20 countries on 5 continents (9). Not until 2002 did
interest in R. felis increase, when the United States (9),
Brazil (10), Mexico (17), and Spain (/2) were among the
first countries to describe cat fleas (Ctenocephalides felis)
infected with R. felis. During the following 5 years, 28

.‘additional reports appeared from all over the world (Table

1). These reports describe new potential vectors being in-
fected with the emergent rickettsia, inclading the follow-
ing: fleas, such as C. canis (13—15), Anomiopsyllus nudata
(16), Archaeopsylla erinacei (13,17), Ctenophthalmus sp.
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Table 1. Potential vectors infected with Rickettsia felis reported worldwide, 1992-2007"

Reference

Year Source of DNA sample Animalt Country

1992 Ctenocephalides felis Opossum USA 9
2002 C. felis Cats and dogs Brazil (10)
2002 C. felis Dogs Mexico (1)
2002 . C.telis Cats and dogs Spain (12)
2003 Haemophysalis flava, H. kitaokai, and Ixodes ovatus Unknown (flagging) Japan (19)
2003 C. felis "Cats France (22)
2003 C. felis Cats and dogs UK (23)
2004 C. felis Dogs Peru (24)
2005 Anomiopsyllus 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 (14)
2006 Archaeopsylla erinacei and C. canis Hedgehog and rodents Algeria (15)
2006 A. erinacei and Ctenophtalmus sp. Rodents and hedgehog Portugal (17)
2006 Xenopsylla cheopis Rodentst Indonesia (18).
2006 ~ C'felis, Rhipicephalus sanguineus, and Amblyommma cajennense Dogs and horse Brazil (20)
2006 Unknown flea Gerbil Afghanistan - @27
2006 C. felis Cats and dogs Australia (28)
2006 C. felis Cats Israel (29
2006 ~C. felis Rodents Cyprus 30)
2007 Mites * Wild rodents South Korea’ @en o
2007 " C. felis Cats CCUSAT @3
2007 " C: felis Cats ‘Chile (32

*PCR was used to detect R.-fefis 1nfecnon with 1 noted exceptlon :
tAnimal host of potential vectors.
1Quantitative PCR.

{17), and Xenopsylla cheopt‘s (1 8); ticks, Haemaphysalis

Aava (19), Rhipicephalus ‘sar,z:guineus-(ZO_), and Ixodes:

ovatus (19); and mites from South Korea (27) (Table 1).
Despite the large number of potential vectors reported,
the only vector currently recognized is C. felis because it

has been demonstrated that this flea is able to maintain a ..
stable infected progeny through transovarial transmission
(4). In addition, production of antibody to R. felis has been -
noted in animals after they have been exposed to infected -

cat fleas (9). Other evidence to be considered is the fact

that 68.8% of the reports 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 with the worldwide: distribution
of C. felis; this distribution represents a threat to the hu-

man population because of lack of host specificity of the .

cat flea.
“R. felxs mfectlon s dlagnosed by PCR amphﬁcatron
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 detected by amplifying >2 genes, and all report
that amplicons. were confirmed as R felis by sequencing.

The animal hosts from which the infected ectoparasites
were tecovered represent a diversity of mammals (Table

1), which-included 9 different naturally infested animal
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species. However; in 16 of 33 articles, ectoparasites'were'

_recovered from dogs. Other hosts for ectoparasites- were,'
" cats (in 13 of 33 reports), rodents (S of 33 reports); opos-
_sums and hedgehogs (2 reports each); and horses, sheep,

goats, gerblls and monkeys (1 report for each animal
species). S
In summary, the presence of R. felis in a diverse 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.C:

felis.as potential vectors; To-date, whether any vertebrate
may serve as the reservoir of this emergent pathogen has

not been determined. However; preliminary data from. .

our laboratory suggest that opossums are-the most hke]y- ;

) candrdates

‘ World Dlstrlbutlon of Human Cases

In 1994, the first human case of infection with the new

- cat flea rickettsia was reported in the United States (2). This

became the first evidence of R felis’ potential as a human

. pathogen. R. felis infection had a similar clinical manifes- -

tation-as murine typhus (including high fever [39°—40°C},
myalgia, and rash). Although the initial idea was that the

_murine typhus-like rickettsia had a transmission cycle in-
- volving cat fleas and opossums (2,5,9), no viable R. felzs

has yet been isolated from a vertebrate host.
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Three more cases of R. felis 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 photophobia, hearing loss,
and signs of meningitis (33).

As occurred with the fast-growing 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 contrast, only
11 articles reported human infection by R. felis compared
with 32 that reported ectoparasite infection with the new
rickettsia. Nevertheless, these findings indicate that an ef-
fective surveillance system is urgently needed to distin-
guish R. felis rickettsiosis from other rickettsial infections
such as murine typhus and Rocky Mountain spotted fever,
and from other febrile illnesses such as dengue. Although
PCR is still a method of choice for many laboratories, its
high cost prevents many from using the technique, partic-
ularly in developing countries. Important advances have
been achieved in diagnostics, such as the recent establish-
ment of a stable culture of R. felis in cell lines that allows
its use as antigen in serologic assays differentiating the
cat flea rickettsia from others. Use of this culture in the
immunofluorecent assay has enabled detection of addi-
tional human cases (38). . ,

The first autochthonous human case in Europe was
reported in 2002, which demonstrated that R. felis has a
potential widespread distribution and is not confined to.the
Anmericas. It also confirmed 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
in other countries around the world, including Thailand
(36), Tunisia (38), Laos (39), and Spain (40); additional
cases have been reported in Mexico and Brazil (34). All
the data support the conclusion that the incidence of R. Jelis
rickettsiosis and the simultaneous worldwide distribution
of the flea vector plausibly explain its endemicity.

Rickettsia felis as Global Threat

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

Conclusions

R. felis is an emergent rickettsial pathogen with 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 cycle 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 infection in humans, the spectrum of clinical signs
and symptoms, and the severity of this infection and also to
assess the’impact on public health.
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Date: Fri 25 Jul 2008 :

Source: Agrarisch Dagblad ([trans. from Dutch by Mod.AS, edited].
<http://www.agd.nl/1057422/Nieuws/Artikel/ Forse-toename-meldingen-Q-koorts.htm:

A substantial increase in the number of reported Q-fever cases

The number of reported cases of Q fever has risen sharply in recent
weeks again [For the officially available data, indicating that the
2008 epidemic seems ‘to have peaked by now, see the commentary. - Mod.AS]

The Public Health Service for Brabant had, in their last census on 21
Jul 2008, 491 known cases. That means that 5000 Brabanders have been
actually infected, says the Ministry-of Health. The disease spread
rapidly in Noord-Brabant and, to a lesser extent, in the Nijmegen
region. According to Roel Coutinho, head of the Centre for Infectious
Disease Control, the actual number of victims is not 5-fold the

number of reported cases but rather 10-fold.

The state branch of the Labour Party in Brabant has raised questions
about the matter to the Executive Council. According to council member
Nora Kasrioui, it is unclear what the directorate intends to do. "The
disease is really a serious and growing problem for the population. We
believe that the politics should go into action.” Kasrioui
acknowledges that it is difficult  to make policies aimed at Q fever
because much remains unclear about' the disease. "Uncomfortable or
not, organizations can always use help, financial or otherwise." [For
the official government policy and background, see item 2].

According to Coutinho, the disease can never be fully eradicated.
Normally it reappears during and following the lambing season. At
present, goats are seen as the main source of infection. The RIVM
(National Institute of Health and Environment), along with veterinary
experts, is considering how the transfer from animal to man is
established. Thereafter, a decision on further measures for disease
prevention will be taken. Until last year [2007], Q fever was almost
non-existent in the Netherlands.

A

[Byline: Jan Cees)

Communicated by:
ProMED-mail
<promed@promedmail.org>
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[2]
Date: 10 Jun 2008

Source: Dutch government official document No VD. 2008/1191,

"Measures for Q fever" [Trans. from Dutch by Mod.as, edited]
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<http://www.minlnv.nl/cdlpub/serviet/CDLSexviet?p file id=28304>

A letter from the Ministers of Agriculture and of Health to ‘the Parliament

During the recent weeks, a significant increase in the number of
Q-fever infections in humans has been observed again in the
north-eastern region of the province Noord (north) Brabant. This has
led to unrest among local people. With this letter we will bring you
up to date with additional precautionary measures that we will
undertake to prevent the spread of Q-fever as much as possible.

Q fever is a disease caused by the bacterium _Coxiella burnetii . It
is a zoonotic disease, which means that spread from animals to humans
can take place. Q fever is traditionally present around the world and
may affect many species -- not only farm animals but also species
such as birds, dogs, cats, rats and wild animals. Ticks can be a
vector in the transmission of Q fever

between animals.

. In particular, small ruminants are regarded as a major source of
infection for humans. After excretion,,the bacterium can survive a
long time in the air and sometimes spread over long distances. People
can be infected through various routes, including the inhalation of

infectious, airborne particles. Human infection is often manifested by >' o

mild symptoms but a more serious course may. occur.

The main clinical sign of Q fever in ruminants is abortion in
pregnant animals, caused by the bacterium. During and after the
abortion the animals excrete large quantities of the bacteria in
their manure.

Small ruminants intended for milk production are held mainly in
so-called pen barns. A pen barn is a shed where the manure is covered
on a regular basis with a new layer of straw. When the mixture of
manure and straw reaches a certain height, the shed is emptied.
Especially during the manure removal process, bacteria are shed into
the air with the consequent risk for both the public and animal
health. Possibly, the spreading of manure on land is 'also a risk
factor, but this procedure seems to be of less significance than the
removal process of manure from the pen barns. This difference became
apparent since manure from Noord Brabant farms has been used as
fertilizer in other provinces without harmful results in humans.

.Initiatives undertaken

_Following the 2007 Q-fever outbreak .in Herpen, Noord-Brabant, some

* steps were agreed between the Ministry of Health, Welfare and Sport
(VWS) and the Ministry of Agriculture, Nature and Food Quality .(LNV)
- to obtain better insight regarding the Q-fever problem and to
prevent, as far as possible, its spread to man. In this framework,

. advisory information on the hygiene measures to be applied in
small-ruminant farms has been prepared and published on the sites of
the Health, Welfare and Sports Ministry, the Agriculture Ministry,
and the Animal Health Service (GD). o

" Research by the Health Services has been undertaken in both large and
small ruminant sectors to obtain better understanding of the extent

of the problem. This research is funded by both sectors and by the
government. There is also research under way into the risk factors for
the spread of Q-fever.

The relevant research institutes, namely the National Institute of
. Health and Environment (RIVM), the Central Veterinary Research
Institute (CVI) and the Health Service (GD) are also in the process
of development and validation of testing methods suitable for the
detection and identification of the bacterium. o

Finally, a research initiative is ongoing regardinq'intervention
strategies. Special attention is paid to a vaccine which is currently '
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being tested in Denmark and France, considering its possible
experimental application in the Netherlands as well.

Designating Q fever as an infectious, reportable animal disease

In order to be able to apply preventive and control measures on animal
holdings, Q fever should be designated a reportable infectious animal
disease. Indeed, this has been carried out by the Minister of
Agriculture, adding Q fever to the list of animal diseases (including
zoonoses) for which compulsory prevention, control and monitoring are
requlated. Holders of small ruminants kept in pen barns are required
to report signs which may indicate Q fever. This requirement obliges
the veterinarians as well.

Measures regarding manure
'Experts agree that manure probably plays an important role in the
dissemination of the Q-fever agent in the province of Noord Brabant.

As a meaningful, provisional measure based on the precautionary
principle, we plan to ban, for the duration of 3 months, the use of
manure from small ruminant holdings in pen barns where serious
infection has been established. A period of 3 months is regarded
sufficient for a significant reduction of the infection load in the
manure. Since the removal of manure from the pen barns is unavoidable
as soon as the installation runs full, a practical solution is to be
sought and finalized soon.

.

Other measures and consultations

* In addition to the specific measures for the treatment of manure on
infected holdings, further sector-related advice will be given in

order to prevent future spread of Q fever. One of the ideas is to
prescribe an advanced timetable for an earlier-in-season spreading of
manure in the fields, preceding the lambing season. The aim is to
prevent the utilization of the manure until at least 3 months after

the lambing season, allowing significant reduction of its infection load.

Holdings with small ruminants are often frequented by recreation
visitors and others interested. Contacts of people with infected
premises are also undesirable. Temporarily preventing visits to such
holdings seems to us advisable.

There are also a certain number of sheep and goat fagyms which produce
their own cheese. This is often made with raw milk. The consumption of
raw products from infected farms is discouraged by the RIVM (National
Institute for Healthcare and the Environment). It seems therefore
primarily useful to prescribe pasteurization in certain cases. The
Minister for Health, Welfare and Sport will take these measures in
consultation with RIVM. '

With the above mentioned steps we try to limit, as far as possible,
the spread of Q fever. The measures are aimed at the earliest
possible action to diminish the risk of further spread. The
development of the pdlicy is being continued.

[Byline: e
G. Verburg, Minister of Agriculture, Nature and Food Quality, and
br. A. Klink, Minister of Health, Leisure and Sport]

Communicated by:
ProMED-mail
<promed@promedmail.org>

[The above ministerial letter, addressed to the Dutch parliament,
provides interesting and useful information on the epidemiology of the
disease in the Netherlands and the preventive and control measures
undertaken. It is also useful for those engaged in any handling of
emergency situations related to zoonotic diseases. Hopefully, action
plans and contemplated research will be accomplished according to plan.

In our previous posting (see ProMED archive below), data on the
disease incidence from different media sources were inconsistent; we
are grateful to Naomi Bryant, National Travel Health Network and
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Centre (NaTHNaC), for drawing our attention to that. Official Q fever

data for the first 28 weeks of 2008 (1 Jan - 23 Jul 2008) are

available on the official website of the Public Health

Service for Brabant (GGD Hart voor Brabant). The total number of

reported human cases during the said period was 538. The lst cases

appeared during week 3, remaining under 10/week until the 15th week,

when it began to rise, peaking during week 22 (72 cases). During the

weeks 27-28, the number is again below 10; the outbreak seems to be

dying out. The said data can be found (in Dutch) at
<http://www.rivm.nl/cib/infectieziekten-A-Z/infectieziekten/Q koorts/FAQ Q-koor

According to the said website, prior to 2007 the mean annual number
- of human Q fever cases, on national level, was 15. Since the disease
in animals was not reportable, there is no information on its
incidence in animals during the said years. The source indicates that
the main animal species responsible for the current outbreak are
goats, followed by sheep. - Mod.AS]

[see also:

'Q fever - Netherlands: (NBR) 20080725.2267 ]
.................... arn/ejp/iw-
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ProMED-mail makes every effort to verify the reports that
are posted, but the accuracy -and completeness of the

information, and of ‘any statements or opinions based
thereon, are not guaranteed. The reader assumes all risks in
using information posted or archived by ‘ProMED-mail. ISID

and. its associated service providers shall not be held
responsible for errors or omissions or held liable for . any
damages incurred as a result of use or reliance upon posted
or archived material.
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<http://www.isid.org/ProMEDMail Premium.shtml>

****************f*******************k***********************

Visit ProMED-mail's web site at <http://www.promedmail.org>.

Send all items for posting to: promed@promedmail.org
(NOT to an -individual moderator). If you do not give your
full name and affiliation, it “may not be posted. Send
commands - to subscribe/unsubscribe, get archives, help,
etc. to: majordomo@promedmail.orqg.  For assistance from a
human being send mail to: owner—promed@promedmail .orqg.
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