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« Epidemioclogy of endemic relapsing

¥ Abstract Faver
Purpose of review: Relapsing fever has the highest incidence of any bacterial » Epidemiology of epidemic
dizease in Africa and a massive epidemic potential due to current political turmail relapsing fever
in the Horn of Africa. Thiz review focuses on recent advances in diagnostics, « Relapsing fever infection and
molecular biology and host-pathogen interactions. pathogenesis
Recent findings: Complete relapsing fever genomes have recently been » Diagnostics
published, and the first site-specific genetic knockout complementation has been » Prevention
performed. Relapsing fever has gone from beineg a neglected dissase to garnering s Treatment
interest in aspects such as tissue invasion, membrane biochemistry and « Conclusion
complement evasion. Relapsing fever symptoms are varable, and the disease is » Acknowledgements
commonly misdiagnosed as, for example, malaria. Although relapsing fever is o References
considered a transient disease, it persists as a residual infection in the brain, s |IMAGE GALLERY

which can be reactivated on immunosuppression. Therefore, single-dose antibiotic

treatment should be avoided. Instead, treatment should cover a loneer periad,
similar to the recommended regime for Lyme disease. Relapsing fever is a common
cause of pregnancy complications such as intrauterine growth retardation and
placental damage with spirochaetes crossing the maternal-foetal barrer, resulting
in congenital infecton.

Summary: Although relapsing fever remains a big problem, recently described
host-pathogen interactions, diagnostics and molecular biology advances such as
completed genome sequences and the dawn of genetic tools have brought
relapsing fever research into the 21st century.
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Introduction

Relapsing fever is caused by spirochaetes belonging to the genus Borrelia and
is transmitted by ticks or lice. The disease is initally blood borne and QY ' o




Prevention

LERF iz best prevented by maintaining good hygiene, thereby avoiding louse
infestation. During epidemics, isolation and delousing of relapsing fever patients
and their personal belongings is impartant. Ornithodores ticks are alwavs close to
their hosts, and tick-borne relapsing fever is best prevented by avoiding sleeping in
close proximity to the vectors host animals. In the long run, decimation of the host
population might be effective but in a shorter perspective could lead to ticks
instead seeking humans for feeding. Tick bites can be avoided by using insect
repellent containing N,N-diethyl-m-toluamide and permethrine-treated mosquito
bed nets. A bed elevated above the ground is preferable to sleeping on the floor
to restrict contact with questing ticks. Human settlements may be sprayed with
insecticides, for example, permethrine, to eradicate tick infestation, but ticks may
survive or repopulate the hut from external sources. Therefore, treatment has to
be repeated, for example, once a vear. The best solution, not yet affordable for
everyone, is housing made of concrete instead of clay ar straw, providing an
uninhabitable emdironment for ticks (Fig. 4).

Back to Top

Treatment

Relapsing fever Borrelig are so sensitive to antibiotics that a single dose is
sometimes recommended [42,43], especially for treatment of LERF. This i= often
sufficient and may be justified during epidemics when drug availability is low.
However, these recommendations were written when relapsing fever was
considered a disease solely of the blood. Today, more and more evidence points to
silent and residual infectaons in sites difficult to reach by some antibiotics such as
the brain [4,1%]. A short antibiotic treatment may eliminate circulating Borrelia, but
the brain and perhaps other sites might function as reservoirs, whereby bacteria
can re-enter the blood after insufficient treatment. Several observations show that
relapsing fever might relapse after 1 or 2 days’ treatment. This persistence has
been reported to be more common in tick-borne relapsing fever than LERF [1%]. As
relapsing fever shows close resemblance to Lyme disease in its ability to cause
persistent infection in sites, which might be hard to reach by antibiotics, we
suggest therapy similar to that for Lyme disease patients, for example, oral
amoxicillin or doxycycline. In more severe cases, intravenous injections with
ceftiaxone or cefotaxime are recommended, or as a third alternative, penicillin G
{Table 1) [44]. Animal experiments have also shown that ceftriaxone clears a
residual B. duttonii infection in the brain [27]. LERF epidemics often occur as
mixed infections with epidemic typhus (Rickettsia prowazekii] [43]. Doxycycline is a
suitable antibiotic when there is a risk of misdiagnosis or coinfection, as it is

-

Table 1
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multifunctional surface protein with anticomplement, antiopsonic and invasive
potental to escape innate immunity. PLoS OME 2009; 4:24858. [Context Link]

Kevwaords: Borrelia; coinfection; diagnostics; relapsing fever; treatment;
zoonotic reservoirs
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Figure 3

Some relapsing fever species, for example, B. duttonii, B. crocidurae and
B. hispanica, aggregate erythrocytes into so-called rosettes, which
obstruct circulation in small blood vessels, causing microthrombosis,
microhaemorrhage and hypoxia. The adhesion is weak and spirochaetes
===can easily swim back and forth within the aggregate. The biochemical=———————
@nature of this interaction is yet not known, Search Without Boundaries *

Health I



Figure 4

Endemic relapsing fever habitat in a Mouba village in the
Savanes region of Northern Togo

The big pots containing grain and com atiract rodents, which tegether with dogs, chickens and other domestic animals constituie hosts for relapsng
fever transmitting toks. Domestic and wild animals are i close contact here, The open houses made of mud and straw provide habatat for rodents and
licks transmitting disease, Control of resariosr animals and vectors, but most importand, improved economical and housing condiions are nesded to
eradicale ralapaing fever.
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