
l+I 

Canada Diseases 

Weekly Report 

. ISSN 0382-232X 

Contained In this Issue: 
Lyme Disease in Canada - 1989 Update . . . • . . • . . • • . . . . . . . 135 
Lyme Disease in Manitoba . . • . . . . • . . . . • • . . . . . . . . . . . 137 

~istribu~ion of the Lyme Disease Agent in Wildlife Reservoirs 
m Ontano •.••.....•...••..•.••••.••........ 141 
Announcement • • • • . . . . . • . . . . . • • • . • . • . • • . • • . • . 142 

LYME DISEASE IN CANADA -1989 UPDATE 

As of May 1989, LCDC has recorded a cumulative totalof30 
cases of Lyme disease in Canada since 1977. Cases identified 
between 1977 and 1987 were reported in detail in a previous 
issue<!). Although Ontario is the only province in which Lyme 
disease is notifiable, there is active laboratory surveillance in 
others. In Ontario the diagnosis of Lyme disease is based on 
recognition of erythema migrans (EM), with involvement of at 
least 2 of the 3 organ systems, or EM and a positive serologic test 
(indirect immunofluorescence antibody (lF A) ~1: 128 or 
enzyme-linked immunosorbent assay (ELISA) 0.D.~.40) or EM 
and isolation of Borrelia burgdorferi. If there is no history of 
EM, diagnosis is based on involvement of at least 1 organ system 
and positive serology or isolation (Dr. C. LeBer, Ontario Ministry 
of Health: personal commimication, 1989). 

Geographic Distribution 

Twenty-five of the 30 cases were most likely acquired in 
Canada. Four of the imported cases had a documented history of 
tick bite in Florida or reported travel to that State prior to onset of 
symptoms and one case was acquired in Germany. The majority 
(17 /25) of the indigenous cases were recorded in Ontario, 
followed by Manitoba (5/25)(Figure 1). The areas in Canada with 
the highest number of cases border on the American states which 
have the highest reported incidence of this disease. 
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MALADIE DE LYME AU CANADA- MISE A JOUR, 1989 

En date de mai 1989, le LLCM avait recense un total cumulatif de 30 
cas de maladie de Lyme au Canada depuis 1977. Les cas identifies entre 
1977 et 1987 ont ete exposes en detail dans un numero anterieur(ll_ Meme 
si la declaration des cas de maladie de Lyme n' est obligatoire qu' en 
Ontario, d' autres provinces ont un systeme de surveillance active en 
laboratoire. En Ontario, le diagnostic de maladie de Lyme repose soit sur 
!'observation d'un erytheme migrant (EM) avec atteinte d'au moins 2 des 
3 systemes organiques, soit sur un EM et une epreuve serologique positive 
(titre ~1 :128 par immunofluorescence indirecte (lFA), ou D.0.~0,40 par 
titrage immuno-enzymatique (ELISA)), soit sur un EM et l 'isolement de 
Borrelia burgdorferi. En !'absence d'antecedents d'EM, le diagnostic 
repose sur l' atteinte d' au mains 1 systeme organique associee a une 
epreuve serologique positive ou al 'isolement (Dr C. LeBer, ministere de la 
Sante de !'Ontario: communicationpersonnelle, 1989). 

Repartition geographique 

Dans 25 des 30 cas recenses, la maladie a probablement ete contractee 
au Canada. Panni les cas importes, 4 avaient des antecedents documentes 
de piqfire de tique en Floride, ou ont precises 'etre rendus dans cet Etat 
avant I 'installation des symptomes; et 1 cas a ete contracte en Allemagne. 
L'Ontario a enregistre la majorite (l 7 /25) des cas indigcnes, le Manitoba 
se pla~ant au deuxieme rang (5/25)(Figure 1). C' est dans les regions 
canadiennes limitrophes des Etats americains OU l'on signale la plus haute 
incidence de la maladie que le nombre de cas est le plus eleve. 

Date d'lnstallatlon 

The majority of cases 
(16/30) occurred in 1988 
(Figure 2). Of the 25 cases for 
which month of onset was 
recorded, the largest proportion 
occurred in July (28%), 
followed by June (16%) 
(Figure3). 

Figura 1 Geographical Distribution of Cumulative Cases* of Lyme Dlsoaso In Canada 
R6partttlon g~ographlque dos cas cumulatils* de maladle de Lyme au Canada 

Lamajorite des cas (16/30) se 
sont produits en 1988 (Figure 2). 
Sur les 25 cas dont la date 

Age and Sex 

The mean age of the cases 
was 40 years (range 18 months 
to 70 years) (Figure 4). Males 
accounted for 53% of all cases. 

Clinical Symptoms 

A history of tick bite was 
documented for 47% of the 
cases; for the remainder, there 
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d 'installation est precisee, la 
proportion la plus importante s' est 
declaree en juillet (28% ), le mois de 
juin comptant pour 16% (Figure 3). 

Ageetsexe 

La moyenne d' age des cas etait 
de 40 ans (entre 18 mois et 70 ans) 
(Figure 4), les sujets masculins 
representent 53% de la totalite. 

Symptllmes cliniques 

Au total, 47% des cas 
presentaient des antecedents 
documentes de piqfue de tique; pour 

Coorrier de la dooxi!me classe- Enregislrernenl n' 5670 

Canada 



was no history of bite or no Figure 2 Cases of Lyme Disease, Canada, by Year of OnseU 
information was available. Similarly, Cas do maladie de Lyme au Canada, salon l'ann~e d'lnstallatlon 

les autres, il n 'y av ait pas d' antecedents de 
cette nature ou d'information ace sujet. En 
outre, seuls 48% des cas avaient des 
antecedents documentes d'EM. L'eruption 
etait le symptome revelateur signale le plus 
souvent (38% ); venaient ensuite 

only 48% of the cases had a 
documented history of EM. The most 
frequently documented presenting 
symptom was rash (38%), followed by 
arthralgia/arthritis (28%) and flu-like 
illness (13% ). Most had multiple 
symptoms; 5 cases had neurologic 
involvement. Seventeen per cent of all 
the cases were hospitalized. 
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l' arthralgie ou l' arthrite (28%) et le 
syndrome grippal (13%). La plupart 
presentaicnt des symptomes multiples, et 5 
cas etaient associes a une atteinte 
neurologique. L'hospitalisation a ere 
necessaire dans 17% des cas. 

Commentalres 

The diagnosis of Lyme disease is 
difficult because the serology may be 
negative early in the illness and 
difficult to interpret in the chronic 
stage of the disease. In addition, there 
may be cross-reactivity between 
Leptospira or pathogenic Treponema 
and B. burgdorferi. Thus 
determination of true cases of Lyme 
disease is problematic, particularly in 197719781979198019811982198319841985198619871988 

Le diagnostic de la maladie de Lyme est 
complexe parce que la serologie peut etre 
negative au debut de l 'atteinte et difficile a 
interpreter au stade chronique. En outre, ii 
peut y avoir reaction croisee entre des 
leptospires ou des treponemes pathogenes 
etB. burgdorferi. L'idenlification des cas 
reels de maladie de Lyme n' est done pas 
simple, surtout dans les regions OU il 
n'existe aucun signe manifeste deB. 
burgdoferi . . areas of the country where no clear 

evidence for the presence of B. 
burgdorferi exists. 

Des etudes se deroulent dans plusieurs 

There are studies 
underway in several provinces 
to determine the prevalence of 
infected vectors in Canada. 

Figure 3 Cumulative Cases' of Lyme Disease Aqulred In Canada, by Month of OnseU 
Cas cumulatifs' de maladle de Lyme contractes au Canada, solon le mols d'lnstallation 

provinces afin de determiner la prevalence 
de vecteurs infectes au Canada. De 
tels exercices sont utiles pour 
evaluer I' etendue de la maladie de 
Lyme au pays. 

8 
Such studies are important to 
determine if Lyme disease is 
widespread in this country. 
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La prevention repose sur le port 
de vetements de protection, 
!'utilisation d'un anti-insecte 
contenant du DEET(2), I' inspection 
visuelle pour deceler la presence de 
tiques, et l'investigation de toute 
eruption se manifestant a la suite 

Prevention involves the 
use of protective clothing, an 
insect repellent containing 
DEET(2i, visual inspection for 
ticks, and investigation of any 
rash following outdoor 
activities in areas suspected to 
be tick-infected. 
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d' activites de plein air dans des 
regions sou~onnees d'etre 
infecrees par des tiques. 

Information pamphlets on 
Lyme disease are available 
through the Lyme Borreliosis 
Foundation, PO Box 462, 
Tolland, Connecticut, 06084. 

Jao. Feb. Mar. Apt. May Jl>'\e July Aug. Sept. Oct. Nov. 08c. 

On peut se procurer des 
depliants informatifs ens' adressant 
a la Lyme Borreliosis Foundation, 
PO Box 462, Tolland, Connecticut, 
06084. Fevr. Mars Avr. Mai Juin JuiJJ, Aout 

Serologic diagnosis is 
offered by the LCDC through the National Laboratory for Special 
Pathogens, Zoonotic Laboratory, Dr. H. Artsob or M. Garvie. 

At present, there are no officially endorsed guidelines for the treatment 
of Lyme disease in Canada. However, guidelines have been published in 
the Medical Letter<3> and, more recently, a group of American physicians 
with considerable expertise in Lyme disease have published a similar 
document, copies of which are available upon written request from Dr. 
Anne Carter, Chief, Disease Surveillance, LCDC, Tunney's Pasture, 
Ottawa, Ontario, KlA OL2. 

In order to have more complete incidence data on a national basis, the 
LCDC is interested in receiving reports of any additional cases via 
provincial/territorial epidemiologists. 

Acknowledgments 

The authors would like to thunk Dr. C. LeBer, Ontario Ministry of 
Health; Dr. A. Roberts, LCDC; Dr. M. Fast, Manitoba Department of 
Health, A. Hanrahan, Alberta Department of Health; Drs. L. Medd and G. 

136 

Un service de diagnostic 
serologique est offertpar le LLCM, 

par l' entrernise de son laboratoire national pour des pathogenes speciaux, 
laboratoire de zoonotique, Dr H. Artsob ou M. Garvie. 

Aucune ligne de conduite pour le traitement de la maladie de Lyme 
n 'est sanctionnee officiellement au Canada. Cependant, des directives ont 
ete publiees dans "Medical Letter"<3>, et, plus recemrnent, un groupe de 
medecins americains possedant une tres grande expertise en ce qui touche 
la maladie de Lyme a publie un document analogue dont on peut se 
procurer un exemplaire en ecrivant au Dr Anne Carter, chef, Surveillance 
des maladies, LLCM, Pre Tunney, Ottawa (Ontario), ,Kl A OL2. 

Pour rehausser l' exhaustivite des donnees sur l' incidence al' echelle 
nationale, le LLCM aimerait que les epiderniologistes des provinces et des 
territoires lui envoient des rapports sur tout autre cas de maladie de Lyme. 
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LYME DISEASE IN MANITOBA 

Introduction 

Borrelia burgdorferi was isolated first from Ixodid ticks in 1981 (I) and 
then from humans, birds, mammals and arthropocts<2>. It is the etiological 
agent of Lyme disease (LD), a seasonal, potentially serious, multis_ystem, 
inflammatory disorder which can mimic a wide range of diseases(3) or 
cause latent and subclinical infections. Clinically, LD can be divided into 3 
stages. The most characteristic feature, the bull's eye skin lesion called 
erythema chronicum migrans (ECM), was first described in 1909. It 
develops at the site of a tick bite in less than 75% of the cases. In the 
second stage, the nervous system or the heart may be affected and in the 
third stage, LD can cause chronic arthritis. Early recognition and treatment 
with antibiotics are important to avoid the cardiac, neurologic and joint 
complications of the disease. Diagnosis of LD is difficult<4Z A clinical 
diagnosis is sufficient in patients with ECM who have resided in an 
"endemic" area, even if they do not recall any tick bite; laboratory tests are 
required for the diagnosis of ALL other stages. Although B. burgdorferi 
has been cultivated in cell-free medium (S), culture and direct visualization 
of the Borrelia in tissues are low yield procedures(6). Serologic tests are 
recommended to determine the endemicity of LD, as well as to confirm the 
clinical diagnosis(l,S). Foci of LD endemicily have been reported in 
Europe, Australia and the United States, although LD probably has a 
worldwide distribution. It is the most common vector-borne disease in the 
U.S., having been detected in 43 states, including some on the Canadian 
border. 

In Canada, species of ticks capable of transmitting LD are present, but 
no information is available on the degree of endemicity of the disease in 
this country. Thirteen cases were reported before 1988 and only 7 of these 
were considered to have been acquired indigenously(?). During the 
summer of 1988, 5 of78 sera referred from Manitoba to Mr. M. Garvie, of 
the LCDC, for the diagnosis of LD were found to be positive to 
B. burgdorferi (at an indirect immunofluorescence assay (IFA) antibody of 
1:128). In 2 of theS positive patients testing for antibodies was not 
substantiated by the clinical picture which was not typical of LD. In all 5 
positives, the antibody titres reported were low and static, and since 
Manitoba has not been identified as an endemic area the clinicians were 
uncomfortable with this diagnosis. To study the extent of LD in Manitoba, 
a pilot serologic study was conducted in the fall of 1988, the results of 
which are reported below. 

137 

MALADIE DE LYME AU MANITOBA 

Introduction 

Borrelia burgdorferi a etc isole d' abord dans des tiques du geme Ixodes en 
1981 (l>, puis chez l'homme, des oiseaux, des mammireres et des 
arthropodes(2). II s' agit de l' agent etiologique de la maladie de Lyme (ML), une 
atteinte inflammatoire plurisystemique, saisonniere et potentiellement grave, 
qui peut se presenter comme une vaste gamme de maladies<3

) ou provoquer des 
infections latentes et inapparentes. Sur le plan clinique, la ML peut se diviser 
en 3 phases. Sa manifestation la plus caracteristique, la Iesion cutanee 
annulaire appelee erytheme chronique rnigrateur (ECM), a ete decrite pour la 
premiere fois en 1909. Cet ECM se declare a l 'endroit de la piqfue de tique 
dans mains de 75% des cas. A la phase secondaire, l 'atteinte peut toucher le 
systeme nerveux ou le coeur et, a la phase tertiaire, la ML peut provoquer une 
arthrite chronique. L'identification precoce et une antibiotherapie sont 
importantes pour eviter Jes complications cardiaques, neurologiques et 
articulaires de la maladie. Le diagnostic de ML est difficile<4>. En presence 
d 'ECM, un diagnostic clinique suffit chez !es patients ayant reside dans une 
region "endemique", meme si ces demiers ne se souviennent pas avoir ere 
piques par une tique; le diagnostic de TOUTES les autres phases exige des 
tests de laboratoire. Meme siB. burgdorferi a ere cultive en milieu 
acellulaire(S), la culture et la visualisation directe de Borrelia dans des tissus 
sont des methodes a faible rendement<6>. L'examen serologique est 
recommande pour determiner l 'endemicite de la ML, ainsi que pour confirmer 
le diagnostic clinique (l,S). Des foyers d' endemicite ont ete signales en Europe, 
en Australie et aux Etats-Unis, mais la repartition de la ML est probablement 
mondiale. C' est la maladie a transmission vectorielle la plus repandue aux 
E.-U., ayant ere decclee dans 43 Etats, dont certains limitrophes du Canada. 

Au Canada, on trouve des especes de tiques susceptibles de transmettre la 
ML, mais il n'y a aucune information sur le degre d' endemicite de la maladie. 
Avant 1988, on arecense 13 cas dont 7 seulement etaient consideres 
d' acquisition indigene(7). Au cours de l 'ere 1988, sur 78 serums presenres par 
le Manitoba a M. M. Garvie du LLCM pour diagnostic de ML, 5 se sont 
reveles B. burgdorferi positifs (titre d'anticorps par inununofluorescence 
indirecte (lFA) de 1: 128). Chez 2 des 5 patients positifs, la recherche 
d' anti corps n, etait pas etayee par le tableau clinique, lequel n. etait pas 
caracteristique de ML. Cornme chacun des 5 cas positifs presentait un titre 
d' anticorps faible et statique et que le Manitoba n' a pas ete identifie comme 
une region endemique, les cliniciens n'etaient pas satisfaits du diagnostic. Pour 
etudier l' etendue de la ML au Manitoba, une etude serologique pilote a ete faite 
3.l'automne 1988; le texte qui suitfait etat des resultats. 



Serologlc Study of Lyme Disease Prevalence In Manitoba, 1988 

Sera were obtained from samples submitted to the Cadham Provincial 
Laboratory for the serodiagnosis of a wide range of diseases. A total of 
320 sera were selected, 40 from each of the 8 Manitoba Health Regions, 
i.e., 20 males and 20 females, all adults over the age of 20. These 320 sera 
were frozen and then tested, along with 110 sera received for the specific 
diagnosis of LD, using recently released commercial kits, which have not 
been evaluated extensively, obtained from Hillcrest Biologicals, Cypress, 
California. Tests were pcrfom1ed and read according to the manufacturer's 
specifications as follows: the IPA detected IgG and was considered 
positive if the level of. antibodies was equal or greater than 1:64 and the 
enzyme-linked inlmunosorbent assay (ELISA) detected both IgG and IgM 
and was considered positive if the optical density of the patient serum 
exceeded that of a serum "calibrator", supplied by the manufacturer with 
the kit. AU-positive sera were retested. In addition, those that were positive 
were also tested by VDRL and MHA-TP to detect cross reaction with 
syphilis, and checked for the presence of rheumatoid factor and 
anti-nuclear antibodies as markers of autoimmune conditions. 
Furthermore, all positive sera were tested for the presence of IgM 
antibodies to the Epstein-Barr virus (EBV) capsid antigen to detect cases 
of infectious mononucleosis. Finally, 9 serodiagnostic and 22 serosurvey 
B. burgdorferi antibody-positive sera were selected to be tested for lgM 
antibodies using an IF A. 

Results 

Results of the combined IgG IF A and ELISA testing showed that 72 of 
the 320 (22.5%) of the serosurvey samples and 21 of the 110 (19%) 
serodiagnostic ones were positive for antibodies to B. burgdorferi. All 
were negative for both syphilis, EBV and markers of autoinlmunity. Table 
1 shows the serologic findings. In the serosurvey there was an almost 
equal distribution of B. burgdorferi antibodies among males (23. l % ) and 
females (21.8%) from all age groups, including those over 70. Antibodies 
were detected in samples from all health regions, but mainly from those in 
the southern part of the province, as follows: Thompson, 10% of the 40 
samples selected and tested; Norman, 30%; Parkland, 30%; Westman, 
27.5%; Interlake, 27.5%; Eastman, 27.5%; Central, 20%; and Winnipeg, 
10%. 

Table 1 
Tableau 1 

Etude serologlque sur la prevalence de la maladle de Lyme, 1988 

Des serums ont ete selectionnes a partir d' echantillons presentes au 
Laboratoire provincial de Cadham pour le serodiagnostic d'une vaste gan1me 
de maladies. Au total, 320 serums ont ete retenus, soit 40 de chacune des 8 
regions sanitaires du Manitoba, tous chez des adultes de plus de 20 ans 
(20 hommes et 20 femmes). Ces 320 serums ont ete congeles puis, avec 110 
serums envoyes specifiquement aux fins du diagnostic de ML, analyses a 
l' aide de trousses commerciales d' autorisation recente qui n' ont pas ete 
evaluees a fond et qui ont ete obtenues de la Hillcrest Biologicals, Cypress 
(Californie). Les tests ont ete pratiques et interpretes scion les directives du 
fabricant, a savoir: l'IFA a mis en evidence des lgG et a ete jugee positive si 
le taux d'anticorps etaitd'au moins 1:64; quant au titrage 
irnmunoenzymatique (ELISA),il a decele a la fois des lgG et des lgM et a ete 
considere positif si la densite optique du serum du patient etait superieure a 
celled 'un serum "etalon" inclus clans la trousse par le fabricant. Tous les 
serums positifs ont ete retestes. Les positifs ont en outre ere analyses par 
VDRL etMHA-TP a des fins de detection d'unereaction croisee avec la 
syphilis, et ont fait l 'objet d'une recherche du facteur rhumatoi:de et 
d'anticorps anti-nucleaires commemarqueurs d'affections auto-inlmunes. Par 
ailleurs, taus les serums positifs ont ete soumis a la recherche d'anticorps lgM 
contre l' anti gene de capside du virus Epstein-Barr (EB V) pour permettre la 
detection des cas de mononucleose infectieuse. Entin, des serums anticorps 
anti-B. burgdorferi positifs - 9 du groupe presente pour serodiagnostic et 22 
de l'etude serologique - ontete retenus pour mise en evidence d'anticorps 
lgMparlFA. 

Resultats 

L' ensemble de la recherche des lgG par IF A et ELISA a revele la presence 
d'anticorps contreB. burgdorferi clans 72 des 320 (22,5%) eehantillons de 
l'etude et21des110 (19%) echantillons presentes pour serodiagnostic. Tous 
etaientnegatifs a l'egard de la syphilis, de l'EBV et des rnarqueurs de 
l'auto-irnmunite. Le Tableau 1 fait etat des resultats de la serologie. Dans 
l'etude serologique, les anticorps anti-B. burgdorferi SC repartissaient a peu 
pres egalement entre les hommes (23,1 %) et les femmes (21,8%) de tousles 
groupes d'age, y compris de plus de 70 ans. Des anticorps ont ete deceles 
dans des echantillons de toutes les regions sanitaires, mais principalement 
dans ceux provenant du sud de la province, soit: Thompson, 10% des 40 
echantillons selectionnes et analyses; Norman, 30%; Parkland 30%; 
Westman, 27,5%; Interlake, 27,5%; Eastman 27,5%; Central 20%; et 
Winnipeg, 10%. 

Comparison of Results of Hillcrest Biologicals' ELISA and IFA Tests for Antibodies to Borre/la burgdorferl 
Comparalson des resultats des tests ELISA et IFA de la Hiiicrest Blologlcals pour la recherche des anticorps contre Borre/la 
burgdorferi 

Number of Persons (%)/Nombre de personnes (%) 

ELISA IFA 
Serodlagnostic Group/ 

Groupe de serodlagnostic 
n=110 

Serosurvey Group/ 
Groupe de l'etude serologique 

n:320 
AgreemenV 
Concordance 

Disagreement/ 
Non-concordance 

+ 

+ 

+ 

+ 

Results of Hillcrest IF A and ELISA tests were in agreement in 83.6% 
of the serodiagnostic and 79.6% of the serosurvey sera tested. As shown in 
Table 1, 1.5-2.7% of the sera were positive by ELISA only and 
13.6-18.7% were positive by IPA only, the latter at titres ranging from 
1 :64 to 1: 1024. Finally, lgM antibodies were detected in 4 out of 9 . 
(44.4%) serodiagnostic and in 7 out of 22 (31.8%) serosurvey sera tested 
using an IF A procedure. 

3 ( 2.7%) 
8 (80.9%) 

92 (83.6%) 

3 ( 2.7%) 
15 (13.6%) 
18 (16.3%) 

7 ( 2.1%) 
248 (77.5%) 
255 (79.6%) 

5 ( 1.5%) 
60 (18.7%) 
65 (20.3%) 

Les resultats des tests IPA et ELISA de la Hillcrest eoncordaient dans 
83,6% des echantillons presentes pour serodiagnostic et dans 79,6% de ceux 
de l'etude. Comme le montre le Tableau 1, entre 1,5 et 2,7% des serums 
etaient positifs par ELISA seulement et entre 13,6 et 18,7% par IPA 
seulement, ces derniers presentant des titres allant de 1:64a1:1024. Enfin, 
des anti corps IgM ont ete deceles dans 4/9 ( 44,4%) des echantillons presentes 
pour serodiagnostic et clans 7fl2 (31,8%) de ceux de l'etude analyses par IF A. 
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Discussion 

This serologic study demonstrated the presence of antibodies to 
B. burgdorferi in Manitoba residents. Similar results, 73 (16%) positive 
out of 455, were obtained when sern from Manitoba farmers, collected by 
Dr. P. Warren of the University of Manitoba for a study off armer's lung, 
were tested, in Wisconsin by Dr. J. Marx of the Marshfield Medical 
Research Foundation, using an ELISA and a homemade antigen 
(unpublished data). Wisconsin is considered an endemic area for LD 
having a seroprevalence to B. burgdorferi antibodies of 20% in a 
non-farming population and 25-30% in a farming population (Dr. J. Marx, 
Marshfield Medical Research Foundation: personal communication, 1989). 
There were no differences noticed in the age or sex distributions, a finding 
also reported from coastal Massachusetts<li). The infection appears to be 
widespread, which can be explained by the fact that a large number of 
persons may be exposed to the infected vectors of this zoonotic disease, 
either occupationally<9> or recreationally(! O), 

The immune response to LD has been studied by various 
authors<11 •12•13) and the rewards and perils associated with its diagnosis 
well reviewed by Barbour<14>. Specific IgM antibodies are expected to 
appear approximately one week after the onset of illness and to peak 
between weeks 3 and 6; their production is affected by antibiotics and they 
disappear when specific IgG antibodies become abundant. IgM antibodies 
may reappear in detectable levels late in LD. In late or complicated LD, 
specific lgG antibodies are usually detected at higher levels than in the 
early stage of the disease. The absence of B. burgdorferi antibodies in 
clinically suspected cases does not exclude the diagnosis of LD. The 
presence of specific antibodies confirms the diagnosis in a clinically 
suspected case of LD. In asymptomatic persons, the presence of antibodies 
probably indicates a past exposure to Borrelia. 

In this study, the presence oflgM antibodies in persons with 
moderately high or low levels of IgG probably reflects a recent exposure. 
Those with only IgG antibodies may reflect past exposures. In Manitoba, 
the lack of information on potential vector(s) ofLD, the lack of isolation 
of B. burgdorf eri, and the lack of clearly defined clinical cases of ECM, 
has raised questions about the specificity and interpretation of the 
serologic results reported here. 

Most laboratories use either the IPA or the ELISA for determining 
antibodies to B. burgdorferi. The sensitivity of these tests depends 
primarily on the stage of the disease; antibodies are detected in 53-67% of 
cases with ECM only, and in almost 100% of complicated LD cases<11>. 
Antibiotics, given in the early stages of LD, may delay or prevent the 
production of detectable specific antibodies. The specificity of the IF A and 
the ELISA is said to be almost 100%, if all treponemal, spirochetal and 
other B orrelia infections are excluded because of widespread 
cross-reactions between these related bacteria <12

• 
13>. Other less common 

causes of unspecific reactions are autoinunune conditions and infectious 
mononucleosis<13>, The agreement between Hillcrest IF A and ELISA 
results found in our study is similar to the 80% found in Wisconsin (Dr. J. 
Marx, Marshfield Medical Research Foundation: personal communication, 
1989) and indicates that over 77% of the sera are negative by both types of 
assays. The disagreement between !FA and ELISA results may be due to 
the detection of different antibodies by each of these tests; alternatively, it 
is possible that the IFA, being a more subjective test than the ELISA, 
detects some non-specific antibodies. However, in the serodiagnostic 
group studies, the 15 patients who were IPA positive and ELISA negative 
had a history of exposure to ticks and a skin lesion or arthritis. The most 
serious problems related to the use of serologic tests in LD are the lack of 
standardization of reagents, procedures, and interpretation of results. The 
latter is the most crucial issue. Criteria for defining positive serologic 
results require standardization, i.e., what is a significant IF A titre or a 
significant ELISA absorbance value? In this study, only 2.7% of the 
serodiagnostic and 6.8% of the serosurvey sera had IFA at antibody titres 
of equal or greater than 1 :256. At that level, the prevalence of antibodies is 
much lower, but still the few positives point to the presence of Borrelia 

Discussion 

L'etude serologique a revele la presence d'anticorps contreB. burgdorferi 
chez des habitants du Manitoba. Des resulats analogues - 73 (16%) positifs sur 
455 - ont ete obtenus sur des serums preleves chez des fermicrs manitobains par 
le Dr P. Warren de l'Universite du Manitoba, dans le cadre d'une etude de la 
farmer's lung, et analyes au Wisconsin a l'aide d'une methode ELISA et d'un 
antigene de fabrication maison par le Dr J. Marx de la Marshfield Medical 
Research Foundation ( donnees non publiees ). Le Wisconsin est considere 
comme une region d' endemie pour la ML, la seroprevalence al' egard des 
anticorps anti-B. burgdorferi y etant de 20% chez une population non agricole 
et de 25 a 30% chez une population agricole (Dr J. Marx, Marshfield Medical 
Research Foundation: communication personnelle, 1989). Aucun ecart n'a ete 
releve dans la repartition par age OU par sexe, cons tat signa}e egalement par la 
region cotiere du Massachusetts<8>. L'infection semble repandue, ce qui peut 
s. expliquer par le fa it qu 'un grand nombre de personnes peuvent etre expo sees 
aux vecteurs infectes de cette zoonose, soit au travan<9>, soit pendant leurs 
loisirs<10>. 

La reponse immune a la ML a ere etudiee par divers auteurs(ll,l2,l:3) et les 
avantages etrisques de son diagnostic, examines a fond par Barbour<14>. Il faut 
s • attendre a ce que des anti corps IgM specifiques apparaissent environ une 
semaine apres I 'installation de la maladie et soient a leur maximum entre la 
troisieme et la sixieme semaine; l' antibiotherapie influe sur leur production, et 
ils disparaissent lorsque les anticorps IgG deviennent abondants. Au stade 
avance de la ML, des anticorps IgM peuvent reapparaitre a un taux decelable. 
Toujours ace stade ou dans des cas compliques, des anticorps IgG specifiques 
sont generalement deceles a des taux plus elev es qu. au Stade precoce. Dans les 
cas suspects sur le plan clinique, l'absence d'anticorps anti-B. burgdorferi 
n' exclut pas le diagnostic de ML, mais leur presence confirme le diagnostic. 
Chez les sujets asymptomatiques, la presence d' anticorps est probablement 
revelatrice d'une exposition anterieure aBorrelia. 
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Dans l'etude dont il est question, la presence d'anticorps IgM chez des 
personnes presentant des taux d'IgG moderement elev es OU faibles temoigne 
probablement d'une exposition recente. Quant a la presence d' anticorps IgG 
seulement, elle reflete peut-etre une exposition anterieure. Au Mariitoba, le 
manque de renseignements sur des vecteurs possibles de la ML, l' absence 
d'isolement de B. burgdorferi, ainsi que de I' absence de cas cliniques d'ECM 
clairement definis, ont souleve des questions quanta la specificite et a 
I' interpretation des resulats serologiques presentes ici. 

La plupart des laboratoires appliquent soit l 'IFA, soit l 'ELISA pour mettre 
en evidence des anticorps contre B. burgdorferi. La sensibilite de ces tests 
depend d' abord et avant tout du stade de la maladie; des anticorps sont deceles 
dans 53 a 67% des cas avec ECM seulement et dans pres de 100% des cas de 
ML compliques<11>. Administree aux stades precoces de la ML, 
l' antibiotherapie pent retarder ou empecher la production d' anti corps 
specifiques decelables. On considere que la specificire de 1 'IFA et de l 'ELISA 
est de pres de 100% si toutes les treponematoses, les spirocMtoses et au tr es 
borrelioses sont exclues en raison de la grande frequence des reactions croisees 
entre ces bacteries apparentees<12

•
13>. Des affections auto-immunes et la 

mononucleose infectieuse comptent parmi les autres causes moins communes 
de reactions aspecifiques<13>. n ya une analogie entre la concordance des 
resultats des methodes IPA et ELISA de la Hillcrest obtenus dans l'etude et les 
80% obtenus au Wisconsin (Dr J. Marx, Marshfield Medical Research 
Foundation: communication personnelle, 1989), concordance qui revele la 
negativite de plus de 77% des serums par ces deux tests. La difference entre les 
resultats IF A et ELISA peut etre attribuable a la detection d' anticorps distincts 
par chacun des tests; il est aussipossible que l'IFA, test plus subjectif que 
!'ELISA, decele certains anticorps aspecifiques. Quoi qu'il en soit, dans les 
echantillons presentes pour diagnostic, !es 15 patients positifs par IPA et 
negatifs par ELISA avaient des antecedents d'exposition a des tiques etune 
lesioncutanee OU de l'arthrite, Le probfome le plus serieux lie au recours ala 
serologie dans les cas de ML est l' absence de normalisation des reactifs, des 
methodes, ainsi que de I' interpretation des resultats. Ce dernier point est le plus 
crucial. Sans normalisation, il ne peut y avoir de criteres de definition des 
resultats serologiques positifs, a savoir: qu'est-ce qu'un titre IPA significatif OU 

une v aleur d' absorption ELISA significative? Dans I' etude, seuls 2, 7% des 
serums du groupe de serodiagnostic et 6,8% de ceux de l'etude serologique 



antibodies in Manitoba. No other Borrelia are known to cause disease in 
this province and Leptospira infection are very rare. To confirm the 
specificity of our serologic results and establish the endemicity of LD in 
Manitoba, B. burgdorferi must be isolated. During the summer of 1989, in 
collaboration with entomologists, wildlife experts and veterinarians, an 
attempt will be made to isolateBorrelia from ticks, as well as to detect 
specific antibodies in a variety of potential hosts. 
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Comment 

The above article raises several issues which need to be resolved in the 
understanding of Lyme disease. Considerable variability may occur among 
laboratories because current serologic tests are not standardized, are 
difficult to perform, and appear to have variable sensitivity. Serologic 
cross-reactivity may also occur between antibodies directed against 
B, burgdorferi and many other infectious agents in both humans and 
animals. There is an urgent need to develop reliable, uniform and practical 
clinical and laboratory-confirmed case definitions for disease surveillance 
purposes. The Canadian National Advisory Committee on Epidemiology 
will be considering the issue this year. In addition, the upcoming 
futemational Northwestern Conference on Diseases in Nature 
Communicable to Man, which is announced in this issue, will have a 
special session on Lyme disease. 
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avaient des titres IFA d'au moins 1:256. Ace taux, la prevalence 
d'anticorps est beaucoup plus foible; cependant, les quelques positifs 
obtenus revelent la presence d'anticorps anti-Borrelia au Manitoba. Aucun 
autre spirochete du genre Borrelia n'est reconnu comme cause de maladie 
dans cette province, et la leptospirose y est tres rare. Pour confirmer la 
specificite de nos resultats serologiques et demontrer l'endemicite de la ML 
au Manitoba, ii faut isoler B. burgdorferi. Au cours de l'ete 1989, en 
collaboration avec des entomologistes, des specialistes de la faune et des 
veterinaires, on tentera d'isoler Borrelia a partir de tiques, ainsi que de 
deceler des anticorps specifiques chez divers hotes potentiels. 
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Commentalre 

L' article qui precede souleve plusieurs questions qui doivent etre 
resolues si l'on veut comprendre la maladie de Lyme. Comme Jes tests 
serologiques actuels ne sontpas normalises, qu'ils sont difficiles a executer 
et que leur sensibilite est variable, il peut y avoir de tres grands ecarts d'un 
laboratoire al' autre. Une seroreactivite croisee est egalement possible entre 
des anti corps diriges contre B. burdgorferi et de nom breux autres agents 
infectieux li. la fois chez l 'homme et chez !'animal. Aux fins de la 
surveillance de la maladie, il faut formuler de toute urgence des definitions 
fiables, uniformes et pratiques pour les cas cliniques et les cas confirrnes en 
laboratoire. Le Comite consultatifnational de l'epid6miologie du Canada se 
penchera sur la question cette annee. En outre, une seance speciale sera 
consacree li. la maladie de Lyme !ors de la prochaine International 
Northwestern Conference on Disease in Nature Communicable to Man. 



Source: Disease Surveillance Division, Bureau of Communicable 
Disease Epidemiology, LCDC, Ottawa, Ontario. 

DISTRIBUTION OF THE LYME DISEASE AGENT IN 
WILDLIFE RESERVOIRS IN ONT ARIO 

Introduction 

In 1987, a cycle of infection with Borrelia burgdorferi and infestation 
with Jxodes dammini, respectively the agent and major tick vector of Lyme 
disease, was characterized among wildlife reservoirs (small mammals and 
white-tailed deer) in the Long Point National Wildlife Area. Prevalence of 
antibody to B. burgdorferi was over 50% in small mammals during the 
summer, and B. burgdorferi was isolated from the tissues of white-footed 
mice (Peromyscus leucopus) and from ticks (/. dammini and Dermacenior 
variabilis) on the National Wildlife Area, confirming that the Lyme 
disease agent was cycling in nature. A lower prevalence of antibody to 
B. burgdorferi was found in September in mice in the Long Point 
Provincial Park campground. Populations of small mammals in 
conservation areas on the mainland near the base of Long Point, and at 
several other localities, were surveyed for parasitism by I. dammini and 
serologic evidence of infection by B. burgdorferi. I. dammini was not 
found at these other localities, and prevalence of antibody to 
B. burJ!,dorferi was low (0-7%) in mouse populations at these 
sites(lT(unpublished observations). 

The explanation for the apparently limited distribution of the wildlife 
cycle of the Lyme disease agent was uncertain, as was the reliability of the 
inference that infection in southern Ontario was relatively localized on 
Long Point. Additional work was undertaken during the summer and fall 
of 1988 to investigate further the distribution of this cycle in Ontario. 
Small mammal populations were again used as sentinels for the 
distribution of ticks and for serologic evidence of infection with 
B. burgdorferi. In addition, serologic evidence for infection with 
B. burgdorferi was sought among dogs and white-tailed deer in southern 
Ontario. 

Results 

Investigation on the Long Point National Wildlife Area revealed 
questing adult!. dammini ticks in early May, indicating a spring breeding 
population of this vector. There was a continuing high prevalence of 
seroreactors ( 43-47%) to B. burgdorferi among white-footed mice, 
although I. dammini larval activity in July was markedly less than in the 
previous year. Reduction in number of larval ticks in July may have been 
due to extremely hot dry weather during late May and June, 1988. The 
nymphs seemed to have not been affected. Seroreactive mice (12.5%) and 
r. dammi11i nymphs were found in Long Point Provincial Park 
campground, confirming the 1987 observation that there may be some risk 
to patrons of this facility, although the level of activity is much less than 
that observed in the National Wildlife Area. 

As in 1987, I. dammi11i was not found at any locality examined on the 
"mainland" of southern Ontario, although a larvall. scapular is tick was 
collected from the environment at Point Pelee National Park. Small 
mammals seroreactive to B. burgdorferi were found at a prevalence of 
0-33% at 6 localities examined. Rates of seroreaction among Peromyscus 
white-footed mice at Rondeau Provincial Park, Presqu'ile Provincial Park, 
Walpole Island and Muskoka exceeded those found on the mainland 
during 1987, and approximated those at the Long Point Provincial Park 
campground where!. dammini is endemic at low density. Seropositive 
Microtus (field mice) were found at Point Pelee National Park and at 
Clearville. The explanation for these scroreactive populations of small 
mammals, in which no ticks were found, may lie in direct transmission of 
B. burgdorferi, or in suppression of tick populations in early summer by 
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Source: Division de la surveillance des maladies, Bureau de l' epidemiologie 
des maladies transmissibles, LLCM, Ottawa (Ontario). 

REPARTITION DEL' AGENT DE LA MALADIE DEL YME DANS 
DES RESERVOIRS FAUNIQUES ONTARIENS 

Introduction 

En 1987, un cycle d'infection par Borrelia burgdorferi et d'infestation par 
lxodes dammini, respectivement !'agent causal et la tique qui est le principal 
vecteur de la maladie de Lyme (ML), a ete caracterise parmi des reservoirs 
fauniques (petits marnmiferes et cerf de Virginie) dans la reserve faunique 
nationale de la Pointe Longue. Pendant I' ete, la prevalence de l' anticorps contre 
B. burgdorferi a ete de plus de 50% chez les petits marnmiferes etB. burgdorferi 
a ete isole a partir de tissus de souris a pattes blanches (Peromyscus leucopus) et 
de tiques (I. dammini etDermacentor variabilis) dans la reserve faunique 
nationale, ce qui confirme que l' agent causal de la ML accomplissait son cycle 
dans la nature. En septembre, une prevalence moins elevee d' anti corps 
anti-B. burgdorferi a ete observee chez des souris, au camping du Pare 
provincial de la Pointe Longue. Dans des reserves du continent.. pres de la base 
de la Pointe Longue, ainsi que clans plusieurs autres localites, on a etudie des 
populations de petits marnmiferes pour determiner si elles etaient parasitees par 
I. dammini et pour deceler des signes serologiques d'infection par 
B. burgdorferi. I. dammini n'a pas ere mis en evidence dans ces autres localites 
et, dans }es populations de Souris examinees aces sites, la prevalence d'anticorps 
anti-B. burgdorferi etait faible (0-7% i 1>(observations non publiees). 

Les raisons de la repartition apparemment restreinte du cycle faunique de 
l' agent causal de la ML etaient douteuses, comme l' etait d' ailleurs I' inference 
selon laquelle, dans le sud de I' Ontario, I' infection etait relativement cantonnee a 
Ia Pointe Longue. Des travaux additionnels ont ere amorces au cours de l'ete et 
de l' automne 1988 sur la repartition de ce cycle en Ontario. Encore une fois, des 
populations de petits mammiferes ont ete utilisees comme sentinelles pour la 
repartition des tiques, ainsi que pour les signes serologiques d'infection a 
B. burgdorferi. Ces signes ont en outre ete recherches chez des chiens et des 
cerfs de Virginie clans le sud de !'Ontario. 

Resulats 

Les recherches menees dans la reserve faunique nationale de la Pointe 
Longue ont revele la presence, au debut de mai, de tiques adultes J. dammini 
mures, ce qui indique qu'une population de ce vecteur se reproduit au printemps. 
On a observe une prevalence elevee persistante des elements seropositifs 
(43-47%) a l'egard deB. burgdorferi parmi les Souris a pattes blanches, bien que 
l' activite larvaire d '/. dammi11i en juillet ait ete beaucoup mo ins forte qu' au 
cours de I' annee precedente. Cette reduction du nombre des larves de tiques en 
juillet peut avoir ete attribuable aux temperatures extremement elevees et seches 
emegistrees ala fin de mai et enjuin 1988. Les nymphes n'ontpas semble avoir 
ete touchees. Des Souris seropositives (12,5%) et des nymphes d'/. dammini ont 
ete observees au camping du Pare provincial de Pointe Longue, ce qui confirme 
l' observation faite en 1987 quant a la possibilite de risques pour les campeurs de 
l'endroit, meme si le niveau d'activite est beaucoup moins important que celui 
emegistre dans la reserve faunique nationale. 

Comme en 1987, I. dammini n'a pu etre observe dans aucune des localites 
examinees sur le "continent" du sud de !'Ontario, bien qu'une larve de tique 
I. scapularis ait ete recueillie dans l'environnement au Pare national de la 
Pointe Pelee. Des petits marnmiferes B. burgdorferi seropositifs ont ete identifies 
dans 6 localites examinees (prevalence de 0-33% ). Au Pare provincial Rondeau, 
au Pare provincial de Ia presqu'ile, a Walpole Island et a Muskoka, les taux de 
seropositive chez les souris a pattes blanches du geme Peromyscus ont depasse 
ceux observes sur le continent en 1987 et se sont rapproches de ceux enregistres 
au camping du Pare provincial de la Pointe Longue ou I. dammini est endemique 
a faible densite. Des Microtus (mulots) seropositifs ont ete identifies au Pare 
national de la Pointe Pelee et a Clearville. La presence de ces populations 
seroreactives de petits mammiferes, chez lesquelles aucune tique n'a ere mise en 
evidence, s' explique peut-etre par la transmission de B. burgdorferi OU par 
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extreme climatic conditions, which were believed responsible for 
marked reductions in larval tick density in the Long Point National 
Wildlife Area. 

Four of 437 sera from dogs taken to veterinarians in southern 
Ontario, or animals at the Ontario Veterinary College, were positive for 
antibody to B. burgdorferi (IPA titre> 1 :256 and ELISA positive); 2/28 
arthritic dogs and 1 dog used for hunting on Long Point were 
seropositive. Three of the first 6 positive dogs, including the 2 with 
arthritis, had likely been exposed to B. burgdorferi in enzootic areas in 
the northeastern United States, the remaining 3 dogs were from Ontario. 

Antibody to B. burgdorferi was present in 8/15 deer from Long Point 
at a titre of£!1:64. Forty-four of 532 deer sera from other localities in 
Ontario were seropositive at a titre of~l:64. The explanation for these 
results is unclear since the/. danunini has only been reported from deer 
on Long Point. 

Conclusion 

There is serologic evidence in populations of small mammals, 
white-tailed deer and dogs, suggesting thatB. burgdorferi may be 
circulating in southern Ontario, although the main tick vector has only 
been detected on Long Point. A pattern of sporadic, widely-distributed 
cases of Lyme disease in humans has emerged since the disease was 
made reportable in November, 1988. This supports the possibility of a 
widespread but low level, or scattered, distribution of a cycle of 
infection in wildlife reservoirs, with occasional spillover into the human 
population. Further investigation is necessary to confirm this hypothesis. 
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l' eliminition de populations de tiques au debut de l 'ete en raison des 
temperatures extremes auxquelles on a attribue la reduction marquee de la 
densite des larves de tiques dans la reserve faunique nationale de la Pointe 
Longue. 

Parmi 437 serums preleves chez des chiens examines par des veterinaires du 
sud de !'Ontario ou chez des animaux de l'Ontario Veterinary College, 4 se sont 
reveles anti-B. burgdorferi positifs (titre IFA > 1:256 et epreuve ELISA positive); 
2/28 chiens arthritiques et 1 chien utilise pour la chasse a Pointe Longue etaient 
egalement seropositifs. Trois des 6 premiers chiens positifs, notarnment les 2 
souffrant d 'arthrite, avaient probablement ete exposes a B. burgdorferi dans des 
regions enzootiques du nord-est amerieain; quant aux 3 autres, ils etaient de 
l'Ontario. 

L'anticorps contre B. burgdorferi a ete decele dans 8/15 cerfs de la Pointe 
Longue (titre ~1:64). Sur 532 serums de cerfs provenant d' autres localites 
ontariennes, 44 ont demontre une seropositivite, avec un titre ~1:64. On ne peut 
expliquer ces resultats de fa~on concluante, etant donne qu I I. dammini n' a ete 
signale chez des cerfs qu'a la Pointe Longue. 

Conclusion 

Chez des populations de petits mammiferes, de cerfs de Virginie et de chiens, 
des signes serologiques laissent entendre que B. burgdorferi pourrait circuler 
clans le sud ontarien, meme si la tique qui en est le principal vecteur n' a ete 
decelee qu 'a la Pointe Longue. Depuis que la declaration de la ML a ete rendue 
obligatoire en novembre 1988, on a observe que les cas humains ant tendance a 
etre sporadiques et tres repandus. Cet etat de choses vient appuyer la possibilite 
d 'une repartition etendue, mais a faible niveau, OU eparpillee d'un cycle 
d 'infection dans des reservoirs fauniques, avec debordement occasionnel chez 1a 
population humaine. D 'autres recherches sont necessaires pour confirm er cette 
hypo these. 
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