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Although most patients with 
Lyme borreliosis respond well 
to antibiotic treatment, some 
patients do not fully recover 
and are left with post-infection 

sequelae, such as arthritis 
and motor deficits. In ~10% 
of patients with erythema 
migrans, fatigue, cognitive 
complaints and musculoskeletal 

pain can persist for ≥6 months 
after antibiotic treatment, 
known as post-treatment Lyme 
disease syndrome.

LYME BORRELIOSIS

Lyme borreliosis is a tick-borne 
disease that is primarily caused by 

three genospecies of Borrelia burgdorferi 
sensu lato (B. burgdorferi s.l.). These 
bacteria are carried by various species 
of the Ixodes tick depending on the 
geographical area and cause the different 
manifestations of the disease. 

The clinical manifestations of Lyme borreliosis 
occur in three stages. Stage 1 includes the 
development of an expanding skin lesion at the 
site of the tick bite (that is, erythema migrans). 
During stage 2, patients can develop neurological 
(Lyme neuroborreliosis) or cardiac manifestations. 
Stage 3 can include the development of Lyme 
arthritis (which primarily occurs in North America) 
or acrodermatitis chronica atrophicans, a chronic 
rash seen in Europe that occurs primarily on 
the extremities.

Protective measures 
can include avoiding areas 
with high numbers of 
ticks, wearing protective 
clothing to avoid tick bites, 
using tick repellents and 
acaricides, body checks 
for ticks and changing the 
landscape in, or nearby, 
residential areas. 

The bacteria use differential gene expression 
to survive in its tick and mammalian hosts. For 
example, specific lipoproteins expressed in the 
tick phase are not expressed in the mammalian 
phase. The bacteria can evade the host immune 
system by varying the antigens on its surface 
lipoproteins and expressing molecules that can 
prevent complement-dependent killing of the 
bacteria. However, following a coordinated immune 
response, consisting of Toll-like receptor activation 
and the recruitment of leukocytes and dendritic 
cells, the bacteria B. burgdorferi s.l. are eventually 
recognized and killed by the host immune system. 

All stages of Lyme borreliosis can be treated 
with antibiotic therapy. However, severe 
manifestations of disease might require 
further treatment; for example, complete 
atrioventricular block might require the 
insertion of a temporary pacemaker. In addition, 
≥25% of patients with Lyme arthritis have 
persistent joint swelling immediately following 
antibiotic therapy, but this usually resolves 
within weeks to months and can be treated 
using NSAIDs or intra-articular corticosteroids. 
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~300,000 
new cases of 

Lyme borreliosis 
have been estimated 

to occur annually 
in the United 

States

The transmission of B. burgdorferi s.l. 
to ticks occurs from small rodents 
and birds. In North America, deer 
are the primary host of adult Ixodes 
scapularis ticks and are important for 
maintenance of tick populations

Risk factors include 
the local abundance 
and infection rate 
of vector ticks and 
engaging in activities 
that increase tick 
exposure, such as 
hiking or gardening

Serological testing to detect host 
antibodies against B. burgdorferi is the 

only readily available method to support a 
diagnosis of Lyme borreliosis

As B. burgdorferi does not produce toxins, 
most manifestations of Lyme borreliosis are 
caused by the inflammation generated by 
the host immune response

Lyme 
borreliosis 

is predominantly 
caused by B. burgdorferi 

sensu stricto in North 
America and B. burgdorferi 

sensu stricto, Borrelia 
afzelii or Borrelia garinii 

in Europe
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