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Borreliosis (Lyme disease) Fact Sheet

1. Disease overview

Borrelia burgdorferi s.|. causes an infectious, non-contagious, tick-borne bacterial disease known as
Lyme disease. Animals can be a reservoir or have clinical manifestations of the disease (Spickler,
2020; WOAH, 2020; WOAH 2025).

2. Agent

Borrelia spp. are pathogenic bacterial spirochetes. Although they possess an outer membrane and
are generally classified as Gram-negative, they are poorly visualized by standard Gram staining due
to atypical cell envelope architecture. Their diderm structure comprises inner and outer membranes,
but unlike typical Gram-negative bacteria, the outer membrane lacks lipopolysaccharide (LPS) and
is instead enriched with diverse outer surface lipoproteins (Osps) that mediate host-pathogen
interactions. Motility is driven by periplasmic flagella located between the membranes, enabling a
characteristic corkscrew-like motion. A peptidoglycan layer, providing structural support, is situated
in the periplasm adjacent to the inner membrane.

The classification of Borrelia species associated with Lyme borreliosis is broadly categorized into the
following (Tatum and Pearson-Shaver, 2023; Skar et al., 2024):

e B. burgdorferi sensu lato: This complex encompasses a genetically diverse group of closely
related Borrelia species, often referred to as genospecies, that are responsible for Lyme
borreliosis globally. Key members of this complex include, but are not limited to, B. burgdorferi
sensu stricto, B. afzelii, B. garinii, B. bavariensis, and B. spielmanii. These distinct genospecies
exhibit varying geographical distributions and clinical manifestations of disease across North
America, Europe, and Asia.

e B. burgdorferi sensu stricto: is the predominant causative agent of Lyme borreliosis in North
America.

3. Geographical Distribution

B. burgdorferi infection (Lyme disease) is not reportable to WOAH. Evidence from published studies
describing natural infections with this agent, as well as field epidemiological studies, are collected in
the EFSA’s systematic literature review (updated until 31/12/2025) and summarized in Figure 1. For
more detailed information, dynamic maps, and references visit the online disease profile (accessible
via the button in the top right corner).


https://svastatichosting.z6.web.core.windows.net/disease-profiles/FilesDownload/DiseaseProfiling_ReviewProtocol.pdf
https://animal-diseases.efsa.europa.eu/Bburgdorferi
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Figure 1. Geographical distribution of epidemiological studies addressing the occurrence of B. burgdorferi, as
identified by the EFSA’s systematic literature review (covering years 1970-2025).

4. Animal hosts

4.1. Susceptible hosts

Based on epidemiological knowledge of host-pathogen-vector interactions and outbreak reports, B.
burgdorferi has a wide range of vertebrate hosts with the most important being rodents and birds,
whereas dogs, horses humans are considered as dead-end hosts. The SLR on susceptible species
summary is given in Table 1.

Table 1. Susceptible host species of Borrelia burgdorferi s.I.

The systematic literature review reported in the B. burgdorferi disease profile, identified the following

susceptible species (updated until 31/12/2025, for references see online disease profile)

FIELD

Epidemiological studies carried out in the field

Pathogen was detected in the following animal species:

e Bovidae: Bos taurus, Bison bison, Bison bonasus, Ovis aries, Capra hircus

Camelidae: Camelus bactrianus
Canidae: Canis lupus familiaris, Vulpes spp.
Cervidae: Odocoileus hemionus columbianus
Chiroptera (Order): No families and species specified
Columbidae: No species specified
Cricetidae: Myodes glareolus, Microtus agrestis, Microtus subterraneus
Equidae: Equus caballus
Felidae: Felis catus
Fringillidae: Fringilla coelebs, Coccothraustes coccothraustes
Hominidae: Homo sapiens
Motacillidae: Anthus trivialis
Muridae: Apodemus sylvaticus
Muscicapidae: Erithacus rubecula
Mustelidae: Meles meles, Mustela lutreola, Mustela putorius, Martes martes, Martes foina




Prunellidae: Prunella modularis
Rodentia (Order): No families and species specified
Sciuridae: Sciurus spp.
Sittidae: Sitta europaea
Soricidae: Sorex coronatus
Troglodytidae: Troglodytes troglodytes

e Turdidae: Turdus merula, Turdus philomelos, Erithacus rubecula, Troglodytes troglodytes
Antibodies were detected in the following animal species:

e Accipitridae: No species specified
Bovidae: Bos taurus, Bubalus spp., Capricornis crispus, Ovis aries
Camelidae: Camelus bactrianus
Canidae: Canis lupus familiaris
Cervidae: Odocoileus virginianus
Didelphidae: No species specified
Equidae: Equus caballus
Falconidae: No species specified
Felidae: Felis catus
Hominidae: Homo sapiens
Leporidae: No species specified
Muridae: Mus musculus
Mustelidae: No species specified
Phasianidae: No species specified
Sciuridae: No species specified
Strigidae: No species specified

o Tapiridae: Tapirus terrestris
Outbreaks reported to WOAH included the following species:
* No species specified

EXPERIMENTS

Experimental studies demonstrated infection in:
o Canidae: Canis lupus familiaris

4.2. Clinical Signs

Clinical disease is mainly important for humans. However, there are reports of Lyme disease
manifestation in non-human primates, wildlife animals, dogs, and cats.

Reports of clinical disease are infrequent, including synovitis, myositis, myocarditis in dusky-footed
woodrats (Neotoma fuscipes); also, pneumonitis, encephalitis, perivascular lymphoplasmacytic
infiltrates of kidneys and liver in white-footed mice (Peromyscus leucopus). Clinical signs of
Borreliosis in domestic animals are often subtle and non-specific, with many infected animals
remaining asymptomatic.

In dogs, common signs include shifting-leg lameness due to polyarthritis, fever, lethargy, and
enlarged lymph nodes. Severe but rare complications like Lyme nephritis can occur.

Horses may show lameness, stiffness, and joint effusion. Less common but reported are
neuroborreliosis (ataxia, behavioural changes), uveitis, and skin nodules.

Cattle can exhibit fever, anorexia, decreased milk production, and chronic weight loss. Stiffness and
swollen joints have also been noted.

Cats rarely show clinical signs; when they do, they are typically mild, such as lameness, fever, or
lethargy.



4.2.1. Incubation Period

In animals, the incubation period is not well defined, but clinical signs may appear several months
after the infection.

4.2.2. Morbidity and case fatality

Although it is not trivial to accurately calculate a case fatality rate due to the long incubation period
and mild clinical signs, Lyme disease is rarely fatal (Spickler, 2020).

4.2.3. Zoonotic Potential

Lyme disease is a zoonotic disease (CDC, 2024).

5. Transmission

Borreliosis is transmitted to vertebrate hosts through the bite of ticks. For more information on vector
distribution, visit the Vector section in the online disease profile.

Ticks attach to an animal host reservoir, typically birds or other small mammals such as mice and
voles, and feed for 3 to 7 days. Infected nymphs and adult ticks spread the bacteria each time they
subsequently feed. The spread regularly increases during warmer and humid weather, typically in
spring (Radolf et al., 2012; Rizzoli et al., 2011; Stanek et al., 2012).

6. Diagnostic tests
There aren’t WOAH-recommended tests for this disease.

Table 2 presents data on the sensitivity and specificity of diagnostic tests collected through EFSA’s
systematic literature review; reported values correspond to the median sensitivity and specificity
when multiple study groups investigated the same test and are only included when explicitly stated
in the publications.

Table 1. Median sensitivity and specificity of tests to detect B. burgdorferi/ B. burgdorferi antibodies reported
in literature included in the systematic literature review.

N N
Sensitivity animal Specificity animal References

Species

Target

Goldstein et al., 2014; Gerber et al., 2009;
Antibody ELISA Dog 96.7% 5 95.7% 5 Barth et al., 2014; Chandrashekar et al.,
2010; Sheets et al., 2000
Antibody IFAT Dog 51.5% 2 84.1% 2 Barth et al., 2014
Antibody €™ Dog 100% 1 100% 1 sheetsetal, 2000



https://svastatichosting.z6.web.core.windows.net/disease-profiles/FilesDownload/DiseaseProfiling_ReviewProtocol.pdf
https://svastatichosting.z6.web.core.windows.net/disease-profiles/FilesDownload/DiseaseProfiling_ReviewProtocol.pdf

7. Prevention and control

7.1. Vaccination

Two vaccines are used in dogs to prevent Lyme disease: whole cell lysate and recombinant outer
surface protein A (OspA). Commercial versions are licensed in the EU.

In wildlife, experimental vaccination trials against B. burgdorferi have been conducted; the majority
of individuals produced antibodies against the bacterium (Spickler, 2020; WOAH, 2020).

7.2. Treatment

Pharmaceutical treatments applied to dogs for which the efficacy was tested include Doxycycline,
Ceftriaxone, and Azithromycin. Additionally, insecticides applied to host (dogs) with tested efficacy
include Imidacloprid + Flumethrin (Spickler, 2020; WOAH, 2020b; SRL). For more information on
available treatments and their efficacy, visit the Treatment section in the online disease profile.
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