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UK Lyme disease:

what we know and what we don’t
Lyme disease, caused by the spirochete Borrelia burgdorferi remains the primary
tick-borne pathogen affecting dogs and people in the UK. Confirmed human
cases are increasing year on year and dogs have been found to be carrying ticks
infected with B. burgdorferi. The increasing risk of this disease in both dogs and
owners makes prevention of exposure to B. burgdorferi vital for pets and people
whose lifestyle puts them at particular risk of infection. This article reviews current
information on the diagnosis of Lyme disease and its prevention. It also highlights
the many knowledge gaps surrounding Lyme disease in UK pets.
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Introduction

The most common
tick-borne pathogen
of veterinary
significance to UK
dogs and cats is
Borrelia burgdorferi,
the aetiological
agent of Lyme disease (Smith et al. 2012;
Abdullah et al. 2016; Davies et al. 2017).
Borrelia burgdorferi also has zoonotic
potential and continues to be a topic of
much discussion by the general public. As
a result, veterinary professionals are likely
to face increasing numbers of enquiries
regarding the risk of Lyme disease to
pets and their owners. The incidence
of reported disease in the UK human
population is increasing year on year but
the incidence of canine disease is less clear
as there is little UK data.
UK pets are being exposed to
B. burgdorferi infection through
haematophagous activity of ticks
(Abdullah et al, 2016). Ixodes spp. ticks
such as Ixodes ricinus (Figure 1) and Ixodes
hexagonus (Figure 2) which carry Borrelia
spp. are endemic in the UK (Smith et
al. 2012; Abdullah et al. 2016; Davies
et al. 2017). Spring and autumn peaks
in tick activity were demonstrated as
little as a decade ago (Smith et al. 2011);
however, recent real-time data from the
tick surveillance scheme suggested that
an extended peak of tick activity now
occurs from early spring though to late
Autumn (Wright et al. 2018). Exposure
can take place at any time of year, with
tick activity occurring at environmental
temperatures as low as 4° Celsius
(Tulloch et al. 2017). Therefore, there is
a need for veterinary professionals to be
aware of tick and Borrelia spp. exposure
throughout the year and give appropriate

preventative advice, whilst also being able
to recognise potential Lyme disease cases
and accurately diagnose them.

Borrelia spp.
and Lyme disease

Lyme disease is caused by spirochete
bacteria of the B. burgdorferi complex. It
is transmitted by Ixodes spp. ticks and,
although it has been reported in a wide
variety of mammals, canines and humans
seem relatively more susceptible to disease.
Ixodes ricinus is the most important vector
of Borrelia spp. throughout Europe,
although Ixodes hexagonus is also likely
to play a significant role in transmission.
Various other Ixodes spp. ticks may also
be involved in maintaining transmission
cycles of Borrelia spp. in small mammals,
but because most of these species do not
commonly bite humans or dogs, they are
not thought to be significant in human
and canine transmission.
Where Lyme disease is endemic it is
maintained by reservoir hosts that are
subclinical carriers of infection and
reproductive hosts that do not carry
infection but maintain populations of
infected ticks. Small rodents and birds act
as reservoir hosts, whereas deer, especially
roe deer, act as epidemiologically
important reproductive hosts by hosting
large numbers of ticks.
Ticks mostly become infected as larvae
and then remain infected through the
nymph and adult stages. When these lifecycle stages of the tick feed, Borrelia spp.
multiply in the gut and, over a period of
several days, penetrate the gut epithelium
and migrate to the salivary glands where
they may then be potentially delivered to a
new mammalian host. As a result, a tick has
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to feed for several hours, and often more
than 24 hours, before transmission occurs.
Faster transmission has been demonstrated
under experimental conditions (Piesman
1993; Shih & Spielman 1993), but even
under heavy challenge in mouse models,
the majority of transmission still took
at least 24 hours to occur. It has been
suggested that ticks that are knocked
off animals during feeding may then
attach to another host, therefore speeding
up transmission time in the second
host; however, there is no evidence
that this is happening in the field or is
epidemiologically significant (Cook 2015).
The potential for transmission in less than
24 hours, makes preventing exposure to
ticks or, once attached, rapid removal,
important for disease control. Nymphs are
thought to be more significant, in terms
of overall transmission, than adults as they
are more abundant than adults and, due
to their size, are less likely to be groomed
off by the pet themselves or identified and
removed by a diligent owner.

Incidence of human
Lyme disease in UK
The reported incidence of Lyme disease
in people is increasing. There were 0.5
laboratory confirmed cases per 100,000
people in England and Wales in 2001.
This rose to 1.94 cases per 100,000 in
2016 and 2.7 in 2017 (Public Health
England 2018). A recent retrospective
paper looking at GP records on Lyme
disease diagnosis suggests these figures
are a significant underestimate of the true
total (Cairns et al. 2019). The growing
number of reported cases is likely to be
a combination of a genuine increase in
Borrelia spp. transmission, heightened
awareness among the general public of
Lyme disease, and increased surveillance. A
number of factors are likely to be driving
increased human exposure to Ixodes spp.
ticks, with a resultant increase in Borrelia
spp. infection and Lyme disease incidence.
These include increased outdoor
recreational activity, increased forestation
and green space, increased numbers of
deer and sylvatic reservoir hosts, and
an increased seasonal duration of tick
activity. The increased numbers of housing
developments in rural areas, wildlife
corridors into towns and green space
in urban areas produces a phenomenon
known as “the crossroads effect”. This is
where people and their pets are brought
into closer proximity to potential tick
habitats with subsequent tick-borne
pathogen exposure. While increased

"Most B. burgdorferi
infections are subclinical
with just 5-10% of dogs
developing clinical signs"

outdoor activity and development of
green space is to be encouraged, these
increasing trends make effective tick
prevention vital.
There is no evidence that dog owners are
at greater risk of Lyme disease than people
without dogs and dog ownership is not
considered a risk factor for disease. Borrelia
positive dogs also pose a minimal direct
risk to owners as ticks are required for
transmission; however, dogs are sentinels
for human infection due to shared
environmental exposure to infected ticks
(Liu et al. 2019).

Incidence of canine
Lyme disease in the UK

Figure 1: Ixodes ricinus female tick courtesy
of John McGarry University of Liverpool

Figure 2: Ixodes hexagonus courtesy of John
McGarry, University of Liverpool

Data concerning the current incidence of
Lyme disease and prevalence of Borrelia
spp. in dogs is currently lacking in the
UK and represents a significant gap
in our understanding of canine Lyme
disease. There is no official recording of
laboratory confirmed Lyme disease cases,
as there are for people, and no large-scale
peer review studies have been carried out
in this country.
Two large, active surveillance studies have
examined the distribution and prevalence
of ticks infesting domestic dogs in the
UK during the tick activity season, as
well as the prevalence of B. burgdorferi in
these ticks (Smith et al. 2012; Abdullah
et al. 2016). The prevalence of Borrelia
spp. found in Ixodes spp. ticks attached to
dogs has only increased marginally from
2.3% to 2.37% in the time between the
two studies; however, the prevalence of
dogs found to be infested with one or
more tick had doubled (from ~15 % to
~30%). This suggests that dogs are being
exposed to increased numbers of Borreliainfected ticks, but research is still required
to establish how this translates into
prevalence of Borrelia spp. infection and
incidence of Lyme disease in UK dogs.
ESCCAP UK & Ireland are collaborating
with IDEXX through 2019 on a national
prevalence study to start to fill this data
gap. In the meantime, the need for tick
and Lyme disease prevention should be
based on lifestyle risk factors.

Clinical presentation of
Lyme disease in dogs

Borrelia spp. illustration - courtesy iStockphoto.com

Most infections with B. burgdorferi are
subclinical with 5-10% of infected dogs
going on to develop clinical signs. When
Lyme disease does develop, this is often
due to re-exposure to infection with
an incubation period of 2-5 months
VETcpd - Vol 6 - Issue 4 - Page 41

