
CONSENSUS CONFERENC E O N LYME DISEASE 

Consensus conference on 
Lyme disease 

0 JANUARY 15- 16. 199 1. A CO SENSUS CO FERENCE 

on Lym e d isease. cospon sored by the La bora
tory Centre for Diseas e Control. Health and Wel
fare Canada . and the Can adia n Infectious 
Diseases Society. was h eld a t th e Univers ity of 
Guelph in Guelph , Onta rio . The purpose of this 
conferen ce was to ach ieve a consens u s on Lyme 
disease issu es a nd to issu e s ta tem ents in four 
areas: 

I. Epizootiology 

II. Epidemiology 

Ill. Clinical practice 

IV. Laboratory investigation 

Participa n ts included representa tives from uni 
vers ities and governments across Can a da, a nd 
specia lis ts from the United Slates (where th e inci
dence of Lyme diseas e is much higher tha n in 
Canada) who pres ented background pa pe rs re
flecting th eir experience and expertise in each of 
the four a reas. 

S tatements em ergin g from works h op discu s 
sions reflect a consensus based on current knowl 
edge and a re s ubject to ch a n ge in the light of 
ongoing s tudy and research. Th ese s ta tements a re 
in tended to serve as a guide for a ll those involved 
in the investigation . control a nd treatment of 
Lyme disease in Ca n ada . 

I. EPIZOOTIOLOGY: Conse nsus statement 
Preamble 

Lym e disease is a tic k-borne infection cau sed 
by Borrelia burgdmjeri a nd tra ns mitted prima rily 
by members of th e Ix odes ricinus group of ticks. In 
North Am erica th is grou p is represented by Ix odes 
dammini. Ix odes pacificus a nd Ixodes scapularis . I 
dammini and I pac([icus a re known to occur in 
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Cana da. On the basis of current knowledge. th e 
on ly a rea in Canada with a documented breed ing 
popula tion of I dammini is Long Point, La ke Erie. 
On tario. There are . however. reports of I dammini 
elsewhere in Cana da . 

A. Criteria for defining the status of 
I dammini in an area* 

The s ta tus of I dammini in a n a rea is defined a s 
·es ta blis hed·. ·a dventitiou s ·. or ·not present' accord 
ing to the following cri te ri a : 

1. 'Established' (endemic) 
All three s tages- la rva. nymph a nd a dul t- a re 

present in a locality (a contiguous sampling a rea) 
on res ident a nima ls or in the environment for a t 
leas t two consecutive year s. 

2. 'Adventitious' 
Find ings a re s pora dic . both tcmpora lly a nd 

s pa ti a lly, a nd u s u a lly invo lve a s ingle s tage of the 
tide 

3. 'Not Present' 
Ticks a re not found a ft e r the following stud ies : 

a. Examina tion . in on e loca li ty. of a minimum of 
30 s m a ll ma mma ls for imma ture li cks under 
magnifica tion or by d iges tion of s kins in potas
s ium hyd roxide. a t a lime of yea r when imma 
ture stages a re expec ted to be present (us ua lly 
May to August) . Th is gives a 95% proba bi li ty of 
de tec ting infes ta tion a t a preva len ce of 5 to 
10% . 

b . Close examina tion of the head. neck a nd fore-

*Ada p ta ! ion s of t hese approach es appropriate to the 
biology of I pac(flcus sh ould be applied to es tablish its status 
in a loca li ty. Fu1·ther research i nccessa,-y to es tablish 
appropr iate approach es to defi n ing the sta tu s of I pac(flcus 
in th e Canadian environment . 
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quarters of a large enough sample of deer , per 
hunting or wildlife area, to give a 95% prob 
abili ty of detecting adult ticks at a 5% preva
lence (eg. 45 to 60 deer if the population in the 
unit ranges from 100 to 10,000 deer), at an 
appropriate time of year (usually October 1 to 
December 15). 

c. Sampling of the environment for questing ticks 
u sing a 1 m 2 flannel drag or fl ag. at th e appro
priate time of year (us u ally May to Augus t for 
immature ticks. October to December 1 for 
adults) . This should be done during favorable 
weather. on at least three separate days per 
locality , for a minimum total of 10 person
hours. 
On the basis of these definitions. th e popula

tion of ticks on Long Point. Lake Erie, Ontario is 
classified as established. All other recorded find 
ings of I dammini are classified as aduenliliOLLS. 

B. Methods of detecting B burgdorferi in tick 
vectors and wildlife reservoirs 

1. In regions where I dammini is endemic 
Attempt to demonstrate B burgdorjeri in licks 

by examining up to 100 individua l nymph or adult 
ticks by darkfield or immunofluorescent antibody 
staining (!FA) forB burgdorjeri. If spirochetes are 
recognized, attempt isolation and identifica tion of 
B burgdorjeri 

a. in 100 nymphs or adu lts (in a minimum of 10 
pools of 10 ticks) 

OR 
b . in 30 individual small mammals by culture of 

ears and bladders. 
While serological studies in anima l hosts may 

assist in rais ing the index of s u s picion for en 
demic B burgdorjeri, s ero logy must be interpreted 
with caution; it must not be u sed to define an area 
as endemic or nonendemic for B burgdOTjeri. 

2. In regions where I pacificus is endemic 
Demonstrate B burgdo1jeri in I paclftcus by 

darkfield microscopy or !FA as a screening test. 
saving the positive ticks for culture . Culture s ur
veys of small mammals are not appropria te in 
areas endemic for I pac!ficus. s ince the prevalence 
of infection is expected to be ve1y low. 

3. In regions where neither I dammini nor 
I pacificus are endemic 
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Expert opinion, based on current knowledge. is 
th at it is not reasonable or n ecessary to search for 
B burgdorferi in the environmen t. The wood Li ck 
or American dog tick, Dermacentor uariabilis, is 
not a competent vector for Lyme disease. Further 
research into the role of other a lternative vectors 
is desirable. 

C. General recommendations regarding 
epizootic surveillance 
1. The approaches to establishment of the en -

demic sta tus of I pac!ficus, I dammini and B 
burgdorjeri described in A and B above. if n ega
tive. are s uffi cien t to conclude with reasonable 
confidence that the Lyme disease cycle is not 
present in n ature in a locality. 

2. Passive surveillan ce for I dammini and I pac!fi

cus on people and wild and domestic animals. 
and examination of deer for I dammini and I 

pac!ficus. are encouraged. Field investigations 
for endemic ticks should be guided by knowl 
edge of the biology and ecology of tick vectors. 
and discovery of I dammini and I pac!ficus, or 
clusters of human Lyme disease cases. 

3. Epidemiological surveys for Lyme disease t ick 
vectors and wildlife reservoir s should be sup
ported. 

4. A na tional reporting system for I dammini and I 
pacUkus distribution should be established. 

5. The definition of endemic Lyme disease in the 
human population must be based on findings 
supporting the presence of B burgdorj eri and 
a n effici ent vector in the environment (if possi 
ble). 

II. EPIDEMIOLOGY: Consensus statement 
Preamble 

Lyme disease is generally rare in Canada. Only 
140 cases were reported between 1984 and 1990. 
Since case definitions were not nationally stand
a rdized and often imprecise, many of these re
ported cases would probably not meet the new 
surveillance case definitions presented below. 
Most Canadian cases (71% or 100 cases) were 
reported from Ontario . Of the 40 cases from the 
rest of Canada, 17 were from Manitoba, 11 from 
British Columbia, five each from New Brunswick 
and Quebec, and one each from Newfoundland 
and Saskatchewan. Forty-two per cent of the On
tario cases and 97.5% of cases reported from the 
other provinces had a history of travel to a recog
nized endemic area outside of the reporting prov
ince during the presumed incubation period. 

Use of the new case definitions to re-evaluate 
existing cases and to assess cases reported from 
ongoing surveillance will be instrum ental iil ob
taining a more accurate estimate of the frequency 
of Lyme disease in Canada. Mandatory reporting 
of Lyme disease is recommended in provinces or 
territories where there is evidence of endemic foci. 
Voluntary reporting of cases is encouraged in all 
other areas. 
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A. Methods for monitoring trends where the 
apparent incidence of Lyme disease is low 

The trigger for both human and epizootiological 
studies is the occurrence of human cases or vector 
ticks tha t may be made known through passive 
survei llance methods . 

1. Human studies 
a. Standardized collection of data on individual 

cases provides valuable epidemiological infor
mation; 

b . Surveillance of hospital discharge diagnoses 
identifies cases of Lyme disease that h ave not 
been reported: 

c . Study of hospital discharge databases (HMRI , 
Med-Echo) helps to assess trends in the occur
rence of hospitalization for Lyme disease; 

d. Serosurveys are general ly believed to be of very 
limited value. 

2. Epizootiological studies 
Epizootiological studies monitor trends in the 

distribution of I dammini and other potential vec
tors (see I. Epizootiology: Consensus statement). 

B. Case definitions for Ca nadian national 
surveillance of Lyme disease •• 

The following are s urveillance defibilions a nd 
are not intended to guide clinical man agement. 
Failure lo meet a surveillance case definition does 
not preclude treatment which. instead. s hould be 
initialed on the basis of clinical judgement. Since 
the epidemiology of Lyme disease is not fully 
known. and s ince la boratory m ethodology is evolv
ing. the case definitions will require review as expe
ri ence is gained with the disease. 

Confirmed Case 
One of the following: 

l. lsola tion of B burgdorjeri from tissue or body 
Ouid by a la bora tory of demons tra ted compe
tence. 

2. History of exposure in an endemic area 1 a nd 
either of the following: 

a. erythema migrans2 observed by a physician: 
b. at least one clinically compa tible !ale manifes

lalion3 and labora tory evidence of B burgdorjeri 
infection4 

3. No history of exposure in an endemic area 1 and 
both of the following: 

a. erythema migrans2 observed by a physician: 
b. laboratory evidence of B burgdorje ri infection4

. 

· oeveloped by Lhe Advisory Committee on Epidemiology 
in collaboration \vilh the Technical Advisory Committee. 

· For clinical manifestations and guidelines for U1e 
treatment of Lyme disease. refer to Ill. Cli nical Praclice: 
Consensus statement. 
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Probable Case 
One of the following: 

l. History of exposure in an endemic area 1 and 
physician recognition of e1ythema migrans2 as 
reported by the pa tient. 

2 . No history of exposure in an endemic area 1 and 
both of the following: 

a . a t least one clinically compa tible late manifes
la tion3: 

b. la bora tory evidence of B burgdorjeri infection4
. 

Notes 
l. Exposure in an endemic area 

Living in. or visiting, an endemic areaa Such 
exposure should have occurred no more than 
30 days prior to onset of erythema migrans or 
no more than one yea r before the onset of late 
manifestations. A history of tick bite is NOT 
required. 

a . Endemic area 
One in which the risk of transmission of Lyme 
disease to humans is s upported by e ither of 
the following: 

i. the presence of an es tablished vector popu
la tion known to be infec ted with B burgdorje ri; 
ii. the occwTence of at least three confirmed 
human cases, with adequa te h istories , for 
whom there are no histories of exposure in 
previously identifi ed endemic areas (a provi 
s ional definition of an endemic area in the 
absence of appropriate Lick studies). 

There is n o lime limit within which cases 
mus t occur or infected vectors be identifi ed for 
an area. to be decla red endemic. The geographic 
li m its of the endemic area will be defined by the 
provincial or territorial h ealth a uthorities . 

2. Erythema migrans 
An erythematous expanding lesion , at least 5 
em in diameter, with cen tral clearing . The le
s ion occurs within 30 clays of exposure . Annu
lar eryth ematous lesions occurring within 48 h 
of a Li ck bile may represent hypersensitivity 
reactions and do not quali fy as erythema mi
grans. 

3. Late manifestations 
These include any of the following, when all 
other known caus es have been ruled out: 

a. Musculoskeletal system 
Recurrent, brief attacks (lasting weeks or 
months) of physician-observecllarge joint swel
ling in one or a few joints, or chronic progres
s ive a rthritis preceded by brief attacks. 
Chronic progressive ar·thriUs NOT preceded by 
bt·ief a ttacks , chronic symmetric polyarthritis . 
a rthra lgias, myalgias or fib romyalgia syn
dromes are NOT accepted as criteria for mus
culoskele tal involvement. 
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b. Nervous syst em 
Lymphocytic meningiti s . crania l neurit is . fac ia l 
pa lsy. rad icu loneuropalhy. or ra rely. encepha 
lomyeliti s. Headache. fa tigue. pa res lhes ias or 
s tiff neck a re NOT accepted as criteria lo r neu 
rological involvemen l. 

c. Cardiovascular system 
Acute onset atrioventricula r conduction de
feels lhal resolve in clays lo weeks . Pa lpita 
tions. bradycardia. bundle branch block or 
myocard itis are NOT accepted as crileria for 
card iovascu lar invo lvemenl. 

4. Laboratory evidence of B burgdoiferi infection 
Any on e of the following findings. clelerminecl in 
a laboratory of clemonslralecl competence. pro
vides laboratory evidence of B burgclorj'eri in fee
lion: 

a. lmmunospeci!k stain ing of the spirochete in 
tissue or body !lu icl: 

b . S ign ificant changes in confi rmed antibody re
sponse lo B bwgclorj'eri in sequential serum 
samp les : 

c . Serum positive by enzyme-l inked immunosorb
enl assay (ELISA) erology according to recog
n ized cutoff values and a lso positive by 
Western blol. 

C . Comparison of case definitions in Canada 
and the United States 

A Can adian confirmed case would meet the cur
rent United Stales confirmed case definition. A 
United Stales confirmed cas woulclmeel either the 
Canadian confirmed or probable case definition. 
depending on whether there was expos UI-e in an 
endemic a rea. 
1. The reasons for differentiating endemic and 

nonenclemic a reas are: 
a. lo obtain more accurate in cidence figu res for 

low incidence a reas (most of Canada ) by reduc
ing the number of false positives a mong those 
who meet th e case definiti on: 

b. to provide a focus lor· p r-evention activiti es: 
c. lo identify a r-eas for epizoo liological study. 
2 . The incidence of Lym e d isease in the United 

Stales is so mu ch h igh er tha n in Canada lha l 
slight differences in Lhe case defin itions a re 
unlikely lo a ffect comparison s of incidence in 
Lhe two counllies. 

D. Needs and approaches for disseminating 
accurate information on Lyme disease 
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In local public health juris dic tions. a centra l 
person or agency s hould provide a ll informa tion lo 
heallh care workers a nd lhe public (including the 
media). Inforn1alion s hou ld be accurate . frequently 
updated. and provided in different formals. 

1 . Health care workers 
a . The med ical commun ity needs informa tion on 

th e d iagnosis a nd ma nagement of pa ti ents with 
Lyme d isease. includ ing interpre ta tion of la b
ora tor-y resu lts. lrea lmenl gu idelines a nd case 
reporting. 

b. Pub li c health s taff need gu ideli nes for investi 
ga tion a nd fo llow-up of reported cases. 

c. Ve teri na rians need information about such fac
tors as the incidence of Lyme disease a nd the 
presence of vectors. 

These groups can be approached th rough 
professional organization . newsle tters a nd 
continuing educa tion p rograms. 

2. The public 
a . The public needs accurate informa tion regard 

ing lhe incidence of Lyme disease. the presence 
of vectors . prevention of li ck biles. signs and 
symptoms of Lyme d isease. the ava ilab il ity of 
lrealmenl and prognosis. 

Approaches lo the public include med ia re
leases. fact s hee ts. brochures. pos ters and 
community mee tings . Involvement with advo
cacy groups may be useful if there is a con
structive rela tionship lhal perm its the s ha ring 
of resou rces a nd informa tion. 

Il l. CLINICAL PRACTICE: 
Consensus statement 

Preamble 
Lyme disease is an illn ess \vith dermatological, 

neurological, cardiac and/or rheumatologica l fea 
tures. Patients may p resent \vit.h localized skin 
involvement (eiythema migrans) . or \vith dissemi
nated acu te or chronic disease. Mosl pa tients do 
not. know whether they have been bitten by a tick 
before onset of symptoms. Patients who do not 
meet. the surveillance case defin ilions (see II. Epi
demiology: Consensus statement. B) may be eligi
ble to receive treatment based on the clinical 
ma nifesta tions described below. 

A. Clinical manifestations suggestive of 
Lyme disease 

1. localized disease 

a . Dermatological 
Erythema migrans may occur three lo 30 

clays a fte r a lick b ile. Erythema migra ns is an 
expa nding. a nnula r. erythema tous s kin les ion 
that. is cha racteristically at least 5 em in diame
ter a nd usua lly not pruritic or lender. Approxi
ma tely two-thirds of patients with Lyme 
disease wi ll have ery thema migra n s at some 
lime during the acu te phase of their illness. 
Erythema migrans s hould be d iffe rentiated 
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from fixed drug eruptions a nd ery thema a nnu 
lare. Erythema migrans is sufficient for di
agnosis of Lyme disease. True ery thema 
migra ns les ions less tha n 2.5 em in di a me ter 
will increase in s ize if observed over 24 to 48 h . 
Since erythema migra ns is a n early ma nife ta
lion of Lyme d isease. serological tes ting may be 
positive in only 20% of pa ti ents. Biop y of 
e rythema m igran les ions is encouraged . be
cause it may help confirm the di ease when 
specifi c stains are used. 

2. Disseminated disease 

a . Dermatological 
Multiple erythema migrans les ions indicate 

disseminated disease. and any associated neu
rological symptoms. including headache. 
should be carefu lly eva lua ted. 

b. Neurological 
Fifteen to 20% of patients may have neuro

logica l s igns and can pre enl with the dissemi
nated acute and chronic forms of disease . Bell's 
palsy. lymphocytic meningiti s. other cranial or 
radiculoneuropalhies. or meningoencepha liti s 
may occur. but a re ve ry unlikely to be the only 
man ife lations of Lyme disea e in nonendemic 
a reas. Cerebrospina l flu id should be examined 
in patient with neurological s igns or symp
tom . 

c. Cardiac 
Ca rd iac disease occurs in 4 to 8% of cases of 

Lyme disease. Acute on el of first. second or 
third degree atrioventricula r condu ction de
fects may occu r with the disseminated acute 
form of disease. but the e conditions a re u s u 
a lly transient. Isola ted conduction de fects a re 
unlikely to be due to Lyme disease in pa tient 
who have not been in endemic a reas. 

d. Rheumatological 
Arthritic involv menl is characterized by re

current. brief attacks (Ia ling weeks or months ) 
of la rge joint swelling in on or a few joints . 
Uncommonly. chronic progress ive (eros ive) ar
lhrili of a large joint may fo llow brief a ttacks. 
Chronic progress ive a rthriti s not prececlecl by 
brief attack . chronic symmetric polyarthritis. 
arthra lgias . mya lgias or fibromyalgia syn
drome are not accepted as criteria for muscu 
los keletal involvement. 

B. Indications for specific serological 
testing for Lyme disease 
l. Serological te ling is indica ted in pa ti ents with 

eryth ema migran . and in patients with sign 
of disseminated Lyme d isease who have a his-
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tory of e ryt hema migrans or exposure in an 
endemic ar ea. 

2. Obtruning sequential sera from pa ti ents with 
erythema migra ns in a reas not known to have 
Lyme disease can be of diagnostic va lue and 
can h elp to defi ne the geographic d istribution 
of disease. 

3 . Chronic fa tigue and fibromya lgia without objec
tive s igns of Lyme disease are not considered 
manifestations of Lyme disease. a nd s hou ld 
not prompt se rological testing. 

4. Appropriate quantitative cerebrospina l fluid 
a ntibody leve l may be u efu l for patients with 
possible neurological eli ease: however . such 
te ts a re currently not availa b le in Canada. 

C. Interpretation of positive Lyme serology 
in patients 
I. Interpreta tion of serological tests for Lyme dis

ease us ing currenlly availa b le methods re
quires consideration of the s igns and 
symptoms of the pa ti ent and whether the pa
ti ent ha b en in a n area known to have Lyme 
eli ease. In nonenclemic a reas. most pos itive 
tests will be fa lsely positive unles there is a 
very high cl in ical suspicion of Lyme disease. A 
positive lest will confirm illness in a patient 
with erythema m igrans or a history of erythema 
migrans a nd other typical manifestations of the 
disease. 

2. A positive serological test in a n asymptomatic 
pa ti ent is of no d iagnostic value. Positive sero
logical tests in a pa ti ent with atyp ical symp
toms do not necessari ly imply evidence of the 
disease . 

D. Guidelines for treatment 
l. Erythema migrans: Bell's pa lsy without cere

brospinal fluid abnorma li ti es: firs t degree heart 
block 
Adult s : Oral doxycycline 100 mg bid for two to 
three weeks or oral a moxicillin 500 mg tid for 
two to three weeks plus oral probenecid 500 mg 
tid for two to th ree weeks. 
Children: Ora l amoxicillin 40 mg/kg/clay in 
three closes for two to three weeks plus oral 
probenecid 40 mg/kg/clay in three do es for 
two to three weeks . 
Dm,Jicycline hou lcl not be used in pregnancy 
or for children less than nine years old. Eryth
romyc in can be used but has been found to be 
less effective clin ically. 

2 . Central nervous system disease with cerebro
s pina l fluid abnormalities: high degree ( econd 
or th ird) a tr ioventricular block: arthriti s 
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Adults : Intravenous ceftriaxone 2 g/day on ce 
daily for two weeks 
Children: Intraven ous or in tramuscular ceftri
axon e 100 mg/kg/day every 12 h for two week s 

E. Treatment outcomes 
l. Treatmen t is 95 to 100% effective for erythema 

migrans. 90 to 95% effective for oth er acu te 
manifestations. and 80 to 85% effective for 
chronic disease. 

2. Herxheimer reac tions occur in 15 to 30% but 
are usually mild and can be treated with non
steroidal anti-inflammatory drugs. 

3. Post infectious fatigue syndromes may occur in 
approximately 15% of treated Lyme disease 
patients but usual ly resolve spontaneously in 
six to 12 months . 

4. In the absence of objective signs of Lyme dis 
ease. treatment is rarely useful. In these s itu 
ations, the potential risks associated with 
treatment may outweigh any potential benefits. 
The most frequent reason for treatment failu re 
is misdiagnosis; other diagnoses should be 
considered in such situations. 

IV. LABORATORY INVESTIGATION: 
Consensus state ment 

Preamble 
Definitive laboratory d iagnosis of human Lyme 

disease depends upon the detection of B burgdor 
feri or adequate serological evidence of infection. 
Current serological tests lack sensitivity and 
specificity. These tests a lso sh ow a high degree of 
variability. For these reason s, an effective refer
ence service is essen tial. In light of the above. 
serological tests are indicated only for individu a ls 
who have travelled to endemic areas and/ or have 
signs and symptoms compatible with Lyme dis
ease. Moreover, serological studies may be nega
tive early in the disease. Antibody formation may 
be aborted by early treatment. Alternatively, anti
bodies may persist after adequate treatment. Ap
propriate use of serological diagnostic studies for 
highly suspect cases will minimize mis interpreta
tion of results (see III . Clinical Practice: Consen
sus statement). It is anticipated that the 
limitations of curren t m ethodologies will be over
come by new and emerging diagnostic methods 
that will greatly improve the reliability of serologi
cal testing. 
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A. Recommendations for standardization 
and use of laboratory tests for diagnosis 
oflyme disease . 
1. All la boratories in Canada s hould u se ELISA k1 ts 

(from a commercially availab le source) for in
itial testing of both IgG and IgM antibod ies to B 
burgdorjeri. 

2 . Additional diagnostic tests, su ch as !FA tests 
may b e u sed as an adjunct to ELISA . 

3. Serological resul ts s hould be reported as posi
tive, negative or indeterminate, accord ing to 
defined laboratory criteria. They should not be 
reported quantita tively . 

4. Significant changes in confirm ed antibody re
sponse in sequential serum samples are con 
s idered to be diagnostic of recen t infection . 

5. When neuroborreliosis is s u spected , rou tine 
b iochemical an d cytological cerebrospinal Ouid 
examination is indicated . Reliable specific an
tibody testing for cerebrospinal fl u id is not 
generally available al presen t. 

6. Western b lot should be used to confirm the 
presence of specific antibodies in sera found 
positive in the initial ELISA lest. Some false 
positive resu lts may be ruled ou t by Western 
b lot. Stan dards for interpretation of Western 
b lot must be developed . 

7. A central reference laboratory should be ade
qu ately s upported lo under tal<e profi ciency 
tests, establish standards for reference re
agents, and evaluate commercial products. 

B. Recommendation for the use of low yield 
laboratory procedures to confirm the 

presence of Lyme disease in Canada 
Isolation of B burgdorjeri (from biopsies al the 

advancing edge of erythema migrans lesions) or 
identification by immu nospecific staining is en
cow·aged when possible. 

C. Recommendations for the use of newer 
or less common methods of laboratory 
diagnosis 
1. At this time, meth ods for laboratory d iagnosis 

of Lyme disease su ch as antigen detection by 
ELISA, lymphocyte transformation and detec
tion of circulating immu ne complexes are nol 
appropriate for ro u tine clin ical diagnosis. 

2 . Developmen t of th e polymerase chain reaction 
and antibody detection assays based on syn
thetic peptide and recombinant proteins for 
Lyme d isease diagnosis is encouraged . 
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