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What Is Lyme Disease?

Lyme disease Is a complex, multistage
multisystem inflammatory infectious
disease caused by a spirochete,
Borrelia burgdorferr  of both humans
and animals. This disease Is
transmitted by the bite of infected
Ixodes ticks.
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Lyme Disease

Lyme disease or lyme borreliosis is
caused by three species of bacteria in
Borrelia genus.

The cause of Lyme disease in North
America is Borrella burgdorferi sensu
stricto , which is spread by ticks.

In British Columbia, /xodes pacificus
(black legged ticks) are the carrier
known to transmit Borrelia
burgdorferi ss .

Rodents are the natural reservoir for
Lyme disease.

An infected tick must be attached to
the host for at least 24 -36 hours for
Borrella transmission to occur.

Provincial Health .
| services Authority PHSA Laboratories

Province-wide solutions.

Better health. A service of the Provincial Health Services Authority

Borrelia burgdorferi i magnification 400x.
Corkscrew/helical shaped gram-negative
bacteria 10-25um long.
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The different

Borrelia burgdorferi

sensu lato species in the

United States, Asia, and Europe

Borrelia species

Pathogenic (manifestation)

Geographic region

B. burgdorferi

Yes (arthritis)

United States, Europe, possibly Asia

B. garinii Yes (neuroborreliosis) Europe, Asia
B. arzelii Yes (ACM) Europe, Asia
B. japonica No Asia (Japan)
B. valaisiana Uncertain Europe, Asia
B. lusitaniae Minimally Europe (south)
B. spielmanii Minimally (erythema migrans) Europe (central)
B. andersonii No United States
B. bissetii Minimally United States
B. tanukif No Asia (Japan)
B. turdi No Asia (Japan)
B. sinica No Asia (China)
B. californiensis No

United States (west)__
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Lyme Disease Progression

Stage 1: Early localized infection

A Not all patients with Lyme disease
will develop all symptoms; about 7%
of infected individuals will be
asymptomatic.

A Incubation period for Lyme disease
IS one to two weeks.

A Flu-like symptoms: fever, fatigue,

_ Circular skin rash called
erythema migrans occurs at

head_ache, muscle soreness and the site of the tick bite.
malaise. About 80% of infected
A Lyme disease can progress to later patients develop the rash 3 to

30 days after the tick bite.
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stages even if the patient does not
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Lyme Disease Progression

Stage 2: Early disseminated
infection

Borrelia bacteria may spreads to the
different organs through bloodstream
and localizes sites other than the bite
site
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Stage 3: Late persistent infection

A Severe and chronic symptoms
develop after several months in
5% of untreated or inadequately
treated patients.

A Lyme encephalopathy: problems
with concentration and short -
term memory, fatigue.

A Polyneuropathy: shooting pains,
numbness, tingling in the
extremities.

A chronic encephalomyelitis:
cognitive impairment, weakness in
the legs, change in gait, facial
palsy and bladder problems.

A Lyme arthritis

Public Health Microbiology & Reference Lz
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Lyme Disease Transmission

A Spirochete can successfully A Person-to- Person _
transmitted through tick bites d cannot get infected from touching,
and so far only through tick kissing or having sex with a person

who has Lyme disease No evidence
A During Pregnancy & While
Breastfeeding - No evidence
A From Blood i

0 In principle yes, but no evidence so
far

A From Pets - No evidence
A Other Transmission

0 There is no credible evidence
that Lyme disease spirochete can
be transmitted through air, food,
water, or from the bites of
mosquitoes, flies, fleas, or lice
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Lyme Disease .
Treatment and Vaccination

A Infection can be eliminated with antibiotic
treatment. For adults - doxycycline and for
children T amoxicillin. Other alternatives being
cefuroxime and cefotaxime.

Borrelia burgdorferi  has high levels of outer
surface protein A expression. A vaccine was
therefore developed based on OspA protein by
GlaxoSmithKilne. It was pulled from the market
bylthe developer in 2002 reportedly due to poor
sales.

Currently there is interest in developing a broadly
Crystal structure of outer protective Lyme disease vaccine against tick
surface protein A (OspA) saliva that coats the bacteria, in particular
Salpl5 protein. This type of vaccine would also
offer protection against some other pathogens

transmitted by ticks.
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History

A 1975: Juvenile cases of arthritis found In
Lyme Town, Connecticut

A Epidemiology linked with tick bite and EM

A1981: A spirochete was isolated from the
tick gut

ASpirochete proved to be the causative
agent of Lyme disease
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Lyme Disease History in BC

ABCCDC sent personnel to Dr. Burgdorfer & Lab
In 1984 for training on Bb diagnosis

A Started providing IFA test in 1985

A Introduced EIA and WB in 1992

A First Bb isolated from Tick in 1993

ALyme disease become reportable in 1995

A First Bb isolated from migratory bird in 1999
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Tuesday, June 15, 1993 The Province
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Larva feeds on host No. 1 15

Fully fed larva
drops to ground

Eggs hatch

to larva 3’;
Host No. 1

m Eggs laid by female Larva moults
to nymph

Fully fed female drops
from host to ground

Host No. 3

« 4

Femaie attaches and
feeds on host No. 3

Host No. 2

/e

‘ Nymph attaches and
feeds on host No. 2

Nymph moults to adult

The relative size of the animals approximates their significance as hosts
for the different tick life cycle stages in a typical woodland habitat.

Courtesy of Dr Jeremy Gray and Bernard Kaye

N

Provincial Health .
,k | services Authority PHSA Laboratories
B

BCCDC Public Health Microbiology & Reference L

Province-wide solutions.

Better health. A service of the Provincial Health Services Authority



Disase Control

AUTHORITY

16
Established* and reported** distribution of the Lyme disease vectors
Ixodes scapularis (I. dammini) and Ixodes pacificus, by county,
United States. 1907-1996
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National Lyme disease risk map with four categories of risk

",

Areas of predicted
Lyme disease
transmission

High risk
Moderato risk
e Low nsk

o
o D Alinimal or no risk

o

-

Note: This map demonstrates an approximate distribution of predicted Lyme disease risk in the
United States. The true relative risk in any given county compared with other counties might
differ from that shown here and might change from year to year. Risk categories are defined
in the accompanying text. Information on risk distribution within states and counties is best
obtained from state and local public health authorities.

;‘-..-.

Provincial Health .
%\ | sevioes authority PHSA Laboratories
B

BCCDC Public Health Microbiology & Reference L

Province-wide solutions.
Better health. A service of the Provincial Health Services Authority




18

Prime Vectors in BC

A Ixodes pacificus
A More rarely found: \

0 /xodes angustus

O /xodes auritulus fa
A Infectivity level low /
A Dermacentor not a

competent vector
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Main Host for Lume spirochete In
BC

A Perom yscus maniculatus

(Deer mice) S
R ! ,r‘; | \:
LJ‘ '
’,_g;?:'i'
x)\__ ’:'
.

A Found all over BC I ‘
A |nfeCtiVity level low Distribution of Peromyscus spp in NA
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Ixodes pacificus
Distribution in BC

@ Established population

© Single life stage observed
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Ixodes angustus
Distribution in BC

@ Established population
NS5

© Single life stage observed

| Data source: Dr. Muhammad
N5go Morshed, PHSA Public Health
i | Microbiology and Reference
) - Laboratory — 1993-2008 field
sampling and clinical speci-
mens. Map created July 2010.
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Dermacentor
andersoni
\ Distribution in BC

O Established population

O\ © Single life stage observed
Nss? 1

Data source: Dr. Muhammad
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~ 7~ Laboratory — 1993-2008 field
sampling and clinical speci-
mens. Map created July 2010.
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Positive
Borrelia burgdorferi
Ticks and Rodents
in British Columbia

+ Feeding or questing tick
N550 .

<4  Submitted tick

dh  Trapped rodent

| Data source: Dr. Muhammad
Morshed, PHSA Public Health
Microbiology and Reference
Laboratory — 1993-2008 field
sampling and clinical speci-
mens. Map created July 2010.
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Isolation and/or Detection of  Borrelia burgdorferi  from
Tick and Mice Populations in B.C. (1993 7 1996)

Tick Mice
Year
Culture Positive Total Culture Positive Total
1993 21 3218 2 321
1994 12 2543 16 1360
1995 5 3178 888
1996 2 1117 0 197
40 10056 25 2766
040 % 090 %
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