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Abstract
Lyme disease is a complex multisystemic disorder with a rising 
incidence worldwide. It is a tick born infectious disease caused by 
a newly recognized spirochete, Borrelia burgdorferi. Lyme disease 
may mimic and should be differentiated from other immune-
-mediated disorders as its symptoms may include neurologic, joint,  
eye or cardiac abnormalities, as well as the typical skin lesion.

 
The authors describe some new concepts on epidemiology and 
clinical characteristics of the disease as well as its diagnosis 
and treatment.
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Epidemiology and history
Lyme borreliosis is a multisystemic infectious disease, 
characterized by different clinical conditions, mainly 
involving the skin, heart, joints and nervous system. 
The agent responsible is the spirochete Borrelia 
burgdorferi,1,2 which is transmitted to humans by 
bloodsucker arthropods (Ixodidae).3,4

The description of the first cases of the disease, 
later attributed to Borrelia burgdorferi, dates back to 
1908. The typical skin lesion caused by the disease 
- erythema migrans - was first described by Afzelius5 

in an elderly woman who had been bitten by an Ixo-
didae. Since then, various cases of “chronic erythema 
migrans” have been reported5-7 in several European 
countries, but the agent responsible for its occurrence 
was not known.

In 1922, Garin and Bujadoux8 described the case 
of a woman with intense radiculalgia and paralysis 
of an upper limb after being bitten by a tick (most 
likely corresponding to the neurological involvement 
in Lyme disease).

However, although the dermatological and neu-
rological manifestations had been known in Europe 
since the beginning of the century, joint involvement 
was not recognized in the U.S.A. until 1977, when 
the disease was first described with identical charac-
teristics to that of rheumatoid arthritis in a group of 

children in Old Lyme.9  The rash observed in these 
patients, similar to that of Afzelius erythema migrans, 
associated with the bite of an Ixodidae, contributed to 
the identification of the causative agent. However, it 
was not until 1982 that spirochetes were isolated from 
the blood, skin and cerebral spinal fluid of patients 
with Lyme disease.1,10,11

Finally, in 1984 the isolated spirochete was na-
med Borrelia burgdorferi2 after the scientist Willy 
Burgdorfer, and a tribute to him who identified it and 
characterized it for the first time.1 With the isolation 
of the spirochete, it was possible to confirm cases of 
Lyme disease in different regions of the globe such 
as Australia,12 Continental Europe,13 Japan,14 Soviet 
Union15 and China.16

It was observed that the geographical distribution 
of the disease follows that of the vectors and is not 
restricted only to endemic areas.

Causative agent
As for the etiological agent, it is agreed that the name 
Borrelia burgdorferi should be understood today in 
wider sense, encompassing all the strains isolated 
so far. In fact, recent studies have contributed to 
a subdivision of that single species into four new 
species.17-20 Borrelia burgdorferi in its strictest sense, 
which tends to be associated with joint and neurologi-
cal Lyme disease, Borrelia garinii, which is associated 
with neurological conditions, Borrelia afzelii, which 
tends to be associated with skin manifestations, and 
Borrelia japonica, which appears not to interfere in 
the aetiology of the disease.19

Thus, the antigenic heterogeneity of Borrelia 
burgdorferi strains, together with the multiplicity of 
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vectors (Ixodidae (I) ricinus, I. persulcatus, I. pacifi-
cus, I. scapularis, I. dentatus, I. damnini) and hosts 
(humans, horses, dogs, deer, reindeers, bears, birds, 
rats) susceptible to the infection, give this disease 
increasing importance, which is borne out by the 
increase in the number of annual cases, the geogra-
phical distribution of which exceeds the endemic 
areas and has become worldwide. It is not surprising, 
therefore, that this is a disease with marked clinical 
pleomorphism, with diversified evolution in the in-
fected individual, which makes diagnosis difficult and 
on which new articles are being published constantly.

Clinical manifestations
Three main stages with different clinical manifesta-
tions have been described.  The early infection is stage 
1 (erythema migrans), which is followed, within a few 
days or weeks, by stage 2 (spread of the infection) 
and within a few months, by intermittent symptoms. 
Late infection, or stage 3, usually begins at least a year 
after the onset of the disease.21

The distinction between early and late manifesta-
tions, though useful, is arbitrary, since it implies a se-
quential evolution of the disease in terms of duration 
and clinical symptoms, which is often not the case.

From a clinical point of view, the distinction be-
tween localized and disseminated infection seems 
most important, since it significantly influences the 
diagnosis and the treatment.

Seeking to standardize the criteria adopted, the 
following classification was proposed at the 4th Inter-
national Conference on Lyme Borreliosis (Stockholm 
1989):

a) Recent or early Lyme disease
Localized infection: erythema migrans and benign 
skin lymphocytoma, not accompanied by signs or 
symptoms of disseminated infection (lymphadeno-
pathy and/or nonspecific signs may be present).

Early disseminated infection: multiple skin lesions 
similar to erythema migrans, early neuroborreliosis, 
carditis, arthritis or involvement of other organic 
structures.

b) Late Lyme Borreliosis
Chronic infection: chronic atrophic acrodermatitis; 
neurological, rheumatologic or other organ manifes-
tations persisting for at least six to twelve months.

The most common manifestations are:

1) Cutaneous manifestations Erythema migrants 
is the most characteristic sign of the disease, which 
generally begins at the site of inoculation of the 
spirochete anywhere in the body, particularly in the 
lower limbs and with an average incubation period 
of one to three weeks. In its classic form, it manifests 
as a round, erythematous ring-like spot saving the 
central area. This erythema is usually asymptomatic, 
but localized itching or even constitutional symptoms 
may occur.  The lesion heals spontaneously within 
weeks or months.21-24

Benign cutaneous lymphocytoma develops mainly 
in children, generally on the earlobe. It usually takes 
the form of a bluish red nodular lesion, accompa-
nied by regional lymphadenopathy.25 Histologically, 
marked infiltration of the dermis is observed, with 
lymphocytes, plasma cells, macrophages and some 
eosinophils.26

Acrodermatitis chronica atrophicans occurs after 
the development of a latent stage of infection, which 
may last months or years. It is a disease that most 
often affects the elderly, and is more common in 
women. It has insidious onset, with the formation 
of a violet pink macular rash of ill-defined contours, 
usually located along the limb. The lesions expand, 
converge, become moderately infiltrated, and after 
weeks or months, the inflammation is replaced by a 
skin atrophy.27,28

Morphea and scleroatrophic lichen have also been 
referred to as skin changes associated with Borrelia 
burgdorferi,29 although this association remains con-
troversial, since only specific antibodies have been 
observed so far in these lesions.
2) Cardiac manifestations Cardiac involvement oc-
curs in approximately eight to ten percent of cases30. 
Varying degrees of atrioventricular block have been 
described, occasionally with syncope and dysfunction 
of the left ventricle, sometimes requiring the place-
ment of a temporary pacemaker for haemodynamic 
support.31 More rarely, myocarditis and pericarditis 
have been reported,32 which begin around three weeks 
after the occurrence of the skin lesion and usually 
last a few weeks.
3) Neurological manifestations The first signs are ob-
served, on average, four weeks after the tick bite, with 
or without erythema migrans. The most important 
neurological manifestation in the early disseminated 
stage, referred to as Garin-Bujadoux-Bannwarth syn-
drome,8,33 corresponds to a clinical entity, the main 
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symptom of which is intense migratory pain that, in 
most cases, resolves spontaneously within six months.

However, the neurological symptoms in the Lyme 
disease are quite varied and include, in particular: 
meningitis with lymphocytosis in the cerebral spinal 
fluid (CSF), sometimes accompanied by slightly 
elevated spinal fluid protein levels, and normal or 
slightly decreased glycorrhachia, encephalitis, neu-
romyositis and facial palsy. Changes to other nerves 
may occur more rarely, including the V, VI, IX and 
XI nerves.34,35

The neurological manifestations in the late stage of 
the disease are more severe in older age groups. The 
neurological involvement referred to as progressive 
Borrelia  encephalomyelitis induces severe and perma-
nent lesions of the central nervous system after several 
years, often with signs of spastic quadriplegia.36

It is important to note that changes in the peri-
pheral nervous system, which occur in association 
with acrodermatitis chronica atrophicans, are present 
in 40% of cases. Thus, signs of sensory peripheral 
neuropathy can be observed in the sites where the 
skin is atrophic.28

4) Joint manifestations Months or weeks after the 
onset of the infection, around 60% of untreated 
patients develop joint symptoms.37 Oligoarthritis is 
usually asymmetric and recurrent, affecting preferably 
the large joints, especially the knees. The duration of 
the symptoms varies and they are chronic in about 
10% of cases. The joint fluid shows an increase in 
polymorphonuclear cells and a constant presence of 
cryoglobulins. Synovial biopsy reveals fibrin depo-
sits, vascular proliferation and marked infiltration of 
polymorphonuclear cells. The rheumatoid factor and 
antinuclear antibodies are negative.38,39

5) Ocular manifestations Ocular involvement is 
rare, but may manifest in the early or late stage of 
the disease.40 Follicular conjunctivitis, keratitis and 
inflammatory syndromes such as uveitis and vitritis 
are described. Neuro-ophthalmological involvement 
includes neuro-retinitis, optic atrophy and papilloe-
dema. Facial palsy can lead to neurotrophic keratitis.

Diagnosis
This polymorphic clinical presentation makes it di-
fficult to reach a definite and presumptive diagnosis. 
Thus, the suspicion of the diagnosis will be based on 
epidemiological history associated with compatible 
clinical symptoms, later confirmed by the presence 

of specific anti-Borrelia burgdorferi antibodies in 
the serum, CSF or skin, detected by ELISA, indirect 
immunofluorescence (IIF) or Western Blot. The com-
bination of ELISA with the Western Blot technique 
for confirming dubious results, allows for greater 
specificity and sensitivity.41,42

Due to the high levels of false positives, particular-
ly with IIF, cross reactions with other spirochetes such 
as Treponema pallidum,43 and the significant number 
of patients who cannot react immunologically with 
the ELISA method,44 new methods were sought.45

Due to its high sensitivity, the polymerase chain 
reaction method enables the detection of one in-
fectious agent in a sample. However, although this 
method provides no information on the capacity of 
the spirochete to develop in the host (which would 
enable its virulence to be evaluated), it was able to 
demonstrate the co-existence, in the same patient, of 
Borrelia burgdorferi in the wider sense, belonging to 
different species.46,47

Treatment
Although the symptoms in the early stage of Lyme 
disease may often resolve spontaneously, it is accepted 
today that antibiotics should be administered, to pre-
vent future complications. Thus, Borrelia burgdorferi 
is sensitive in vitro to numerous antibiotics, including 
penicillin G or V, and their semi-synthetic derivatives, 
such as amoxicillin, erythromycin and other macro-
lides, and tetracyclines. However, their effectiveness 
in vivo is a more delicate problem.48

In the early stage, usually tetracycline (250 mg 
qid), doxycycline (100 mg bid), erythromycin (250 
mg qid) or amoxicillin (500 mg tid) is administered 
for ten to thirty days49. In more advanced stages, espe-
cially in acrodermatitis chronica atrophicans, chronic 
arthritis and cases of late neurological involvement, 
the therapeutic use of penicillin or third-generation 
cephalosporins is preferred. Although the treatment 
regimens may vary from one author to another, the 
following are accepted as effective:49,50

Lyme disease with neurological involvement - pe-
nicillin G IV (20 million U/day) or ceftriaxone (2 g 
IV/day) for fourteen days.

Chronic arthritis caused by Lyme borreliosis - pe-
nicillin benz. (2.4 million U/week) for three weeks; 
penicillin G IV (20 million U/day) or ceftriaxone (2 
g IV/day) for fourteen days.

Acrodermatitis chronica atrophicans - doxycycline 
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(100 mg bid), amoxicillin (500 mg tid) or cefuroxime 
(500 mg bid) per os for three weeks.

Sometimes the use of corticosteroids is necessary, 
particularly in cases of pericarditis, heart failure or 
chronic arthritis.

Lyme disease in Portugal
In 1986, Carvalho de Araújo51 drew attention to the 
strong possibility of occurrence of the disease in hu-
mans, but it was not until three years later, in 1989, 
that the first case of Lyme disease was published in 
Portugal by David de Morais.52 Later, an isolated case50 
was published in 1990.

The largest case series was reported in Alentejo, 
the teams of David de Morais and of the Centro de 
Estudos de Zoonoses de Águas de Moura being the 
ones that have dedicated the most study to borreliosis 
in Portugal.54-62

However, given the presence of the presumed vec-
tor of the disease (Ixodes ricinus) throughout Portu-
gal, it is thought that the disease is under-diagnosed 
in the Central and North regions of the country.60  

In a study conducted in 1992 by Sofia Núncio and 
Armindo Filipe, a prevalence of 11.7% of anti-Borrelia 
burgdorferi antibodies was found in a rural popula-
tion in the country’s South region.58 The estimated 
seroprevalence is similar to that of many European 
countries. However, the vectors and hosts that are 
important for the survival of Borrelia Burgdorferi, or 
Borrelia spp. in Portugal, have not been defined. It 
would be interesting to define more clearly the an-
tigenic relationships of the national strains with the 
agents identified in other countries.63

The strains of Borrelia that have already been 
isolated from Ixodidae do not appear to be patho-
genic to humans59. However, no cases of isolation 
in the laboratory from infected patients have yet 
been published.  According to David de Morais60, in 
the cases described so far, Borrelia burgdorferi in its 
strictest sense and Borrelia garinii are identified as 
agents, but not Borrelia afzelii, given the rarity of the 
cutaneous manifestations normally associated with 
this strain.      

References
1. Burgdorfer W, Barbour AG, Hayer SF, Benach JL, Grunwaldt E, Davis JP. 
Lyme disease – a tick borne spirochaetosis? Science 1982; 216:1317 – 1319.

2. Johnson RC, Schmid GP, Hyde FW, Steigerwalt AG, Brenner DG, Borrelia 

burgdorferi sp. nov. Aetiologic agent of Lyme disease. N Engl J Med 1983; 
308: 733 – 740.

3. Steere AC, Broderick TF, Malawista SE. Erythema chronicum migrans and 
Lyme arthritis: epidemiologic evidence for a tick vector. Am J Epidemiol 
1978; 108: 312 – 321.

4. Wallis RC, Brown SE, Kloter KO, Main AJ Jr. Erythema chronicum migrans 
and Lyme arthritis: field study of tick. Am J Epidemiology 1978; 108: 322 – 327.

5. Afezlius A. Erythema Chronicum migrans. Acta Derm Venereol 1921; 
2:120 – 125.

6. Lipschutz B. Weiterer Beitrag Xur Kenntris des “Erythema chronicum 
migrans”. Acta Dermatol Syp 1923; 143:365 – 374.

7. Bannwarth A. Zur Klink Und Pathogenese der “Chronischen Lymphocytarem 
Meningitis” Arch Psychiatr Nervenkr 1944; 117:161 – 185.

8. Garin CH, Bujadoux. Paralysie par les tiques. J de Médecine de Lyon 1922; 
71:765 – 767.

9. Steere AC, Malawista SE, Snydman DR et al. Lyme arthritis: an epidemic 
of oligoarthritis in children and adults in three Connecticut communities. 
Arthritis Rheum 1977; 20:7 – 17.

10. Benach JL, Bosler Em, Hanrahan JP, et al. Spirochetes isolated from the 
blood of two patients with Lyme disease. N Engl J Med 1983; 308: 740 – 742.

11. Steere AC, Grodzicki RL, Kornblatt AN et al.. The spirochaetal aetiology 
of Lyme disease. N Engl J Med 1983; 308: 733 – 740.

12. Stewart A, Glass J, Patel A, Watt G, Cripps A, Clancy R. Lyme arthritis in 
the Hunter Valley. Med J Aust 1982; 1:139.

13. Stanek G, Pletschette M, Flamm H et al. European Lyme borreliosis. Ann 
NY Acad Sci 1988; 539: 274 – 282.

14. Kawabata M, Baba S, Iguchi K, Yamaguti N, Russel H. Lyme disease in 
Japan and its possible incriminating tick vector, Ixodes persulcatus. J Infect 
Dis 1987; 156: 854.

15. Dekonenko EJ, Steere AC, Berardi VP, Kravchuk LN. Lyme borreliosis in the 
Soviet Union: a cooperative US – USSR report. J Infect Dis 1988; 158:748 – 753.

16. Ai CX, Wen YX, Zhang YG, et all. Clinical manifestations and epidemiologic 
characteristics of Lyme disease in Hailin, Heilongjiang Province, China. Ann 
NY Acad Sci 1988; 539:302 – 313.

17. Baranton G, Postic D, Saint Girons I et al. Delineation of Borrelia burgdor-
feri sensu strico, Borrelia garinii sp. Nov. And group VS 461 associated with 
Lyme borreliosis. Int J Syst Bacteriol 1992; 42:378 – 383.

18. Canica MM, NATO F, Du Merle L, Mazif J-CL, Baranton G, Postic D. 
Monoclonal antibodies for identification of Borrelia afzelii sp. Nov. associated 
with late cutaneous manifestations of Lyme borreliosis. Scand J Infectious Dis 
1993; 25:441 – 448.

19. Postic D, Balfaiza J, Isogal E, Saint Girons I, Grimont AD, Barantion G. A 
new genomic species in Borrelia burgdorferi sensu lato isolated from Japanese 
ticks. Res Microbiol 1993; 144:467 – 473.

20. Balmelli T, Piffaretti JC. Association between different clinical manifesta-
tions of Lyme disease and different species of Borrelia burgdorferi sensu lato. 
Res Microbiol 1995; 146 (4): 329 – 340.

21. Steere AC, Lyme Disease. N Engl J Med 1989; 321:586 – 596.

22. Steere AC, Bartenhagen NJ, Craft JE et al. The early clinical manifestations 
of Lyme. Ann Int Med 1983; 99:76 – 82.

23. Asbrink E, Hovmark A. Early and late cutaneous manifestations of Ixodes 
– born borreliosis (erythema migrans borreliosis, Lyme borreliosis). Ann NY 
Acad Sci 1988, 539:4 – 15.

24. Nadelman RB, Wormser GP. Erythema migrans and early Lyme disease. 
Am J Med 1995; 98 (4A): 15S – 23S.

25. Sinsky RJ, Piesman J. Ear punch biopsy method for detection and isolation 
of Borrelia burgdorferi from rodents. J Clin Microbiol 1989; 27:1723 – 1727.

26. Hovmark A, Asbrink E, Olsson I. The spirochaetal etiology of lymphade-
nosis benigna cutis solitaria. Acta Derm. Venereol 1986; 66:479 – 484.

27. Asbrink E. Erythema Chronicum migrans Afzelius and acrodermatitis 
chronica atrophicans. Acta Derm Venereol 1985; 118 (suppl): 29.

28. Leslie TA, Levell NJ, Cutler SJ et al. Acrodermatitis chronica atrophicans: a 
case report and review of the literature. Br J Dermatol 1994; 131(5): 687 – 693.



40 Medicina Interna 
REVISTA DA SOCIEDADE PORTUGUESA DE MEDICINA INTERNA

REVIEW ARTICLES   Medicina Interna 

29. Aberer E, Stanek G. Histological evidence for spirochaetal origin of 
morphea and lichen sclerosus et atrophicans. Am J Dermatopathol 1987; 
9:374 – 379.

30. Steere AC, Batsford WP, Weinberg M, at al. Lyme carditis: cardiac abnor-
malities of Lyme disease. Ann intern Med 1980; 92:8 – 16.

31. Sigal LH. Early disseminated Lyme disease: cardiac manifestations. Am J 
Med 1995 April 24; 98 (4A): 25S – 28S.

32. Olson LJ, Okafor EC, Clements IP. Cardiac involvement in Lyme disease: 
manifestations and management. Mayo Clin Proc 1986; 61:745 – 749.

33. Bannwarth A.: Chronische limphozytare Meningitis, entzundliche 
polyneuritis und “Rheumatismus”. Ein Beitrag zum Problem “Allergie und 
Nervensystem“. Arch F Psychiatr 1941; 113:284 – 376.

34. Pachener AR, Steeve AC. The trad of neurologic manifestations of Lyme di-
sease: meningitis, cranial neuritis and radiculitis. Neurology 1985; 35: 47 – 53.

35. Meier C, Graham F, Engelhardt A, Dumas M. Peripheral nerve disorders 
in Lyme Borrelioses. Acta Neuropathol 1989; 79:271 – 278.

36. Weder P, Wierdesheim B, Matter L, Steck A, Otto F. Chronic progressive 
involvement in Borrelia Burgdorferi infection. J Neurol 1987; 234:40 – 43.

37. Steere AC, Gibofsky A, Patarroyo ME, Winchester RJ, Hardin JA, Malawista 
SE. Chronic Lyme arthritis: clinical and inguinal eyeball and genetic diffe-
rentiation from rheumatoid arthritis. Ann Internal Med 1979; 90:896 – 901.

38. Snydman DR, Schenkei DP, Berardi VP, Lastavica CC, Pariser KM. Borrelia 
Burgdorferi in joint fluid in chronic Lyme arthritis. Ann Intern Med 1986; 
104:798 – 800.

39. Steere AC. Musculoskeletal manifestations of Lyme disease. Am J Med 
1995; 98 (4A): 44S – 48S.

40. Lesser RL. Ocular manifestations of Lyme disease. Am J Med 1995; 98 
(4A): 60 S – 62S.

41. Dressler S, Whalen JA, Reinhardt BN, Steere AC. Western blotting in the 
serodiagnosis of Lyme disease. J Infect Dis 1993; 167:392 – 400.

42. Cutler SJ, Wright DJ. Predictive value of serology in diagnosing Lyme 
borreliosis. J Clin Pathol 1994; 47 (4): 344 – 349.

43. Berland R, Fikrig E, Hardin J, Flaveli RA. Molecular characterization of the 
humoral response to the 41 kilodalton flagellar antigen of Borrelia Burgdorferi: 
the Lyme disease agent. Infect Immun 1991; 59:3531 – 3535.

44. Misonee MC, Demaerschack I, Anthonissen F, Godfroid E, De Kesel M, 
Bigaignon G, Hoet P. ELISA-negative Lyme disease patients can be detected 
by Polymerase Chain Reaction and Western blotting. In the VI International 
Conference on Lyme borreliosis, Program and Abstracts P115T, Bologna, 
Italy, June 1994.

45. Magnarelli LA. Current status of laboratory diagnosis for Lyme disease. 
Am J Med 1995 April 24; 98 (4A): 10S – 12 S.

46. Demaersschalck I, Abdelouahid BM, De Kesel M et al. Simultaneous pre-
sence of different Borrelia Burgdorferi genospieces in biological fluids of Lyme 
disease patients. J Clin Microbiol 1995; 33 (3): 602 – 608.

47. Van Dam AP, Kuiper H, Vos K et al. Different genospecies of Borriela Burg-
dorferi are associated with distinct clinical manifestations of Lyme Borreliosis. 
Clin Infect Dis 1993; 17: 708 – 717.

48. Mursic VO et al. In vitro and in vivo susceptibility in Borrielia Burgdorferi. 
Eur Clin Microbiology 1987; 6:424 – 426.

49. Sigal LH. Persisting complaints attributed to chronic Lyme disease: possible 
mechanisms and implications for management. Am J Med 1994; 96:365 – 374

50. Weber K, Pfister HW. Clinical management of Lyme borreliosis. Lancet 
1994; 343:1017 – 1020. 

51. Carvalho-Araújo F. Editorial: Doença de Lyme – um alerta! Rev Port Doenç 
Infec 1986; 9 (2): 2 – 5.

52. David-de-Morais JA, Filipa A R, Núncio MS. Doença de Lyme em Portugal: 
Caso clínico. Ver Port Doenç Infec 1989; 12 (4): 261 – 274.

53. Girão F, Alexandre JC, Henriques P et al. Doença de Lyme. A propósito de 
um caso clínico. Coimbra Méd 1990; 11:323 – 327.

54. Filipe AR, David-de-Morais JA. A doença de Lyme no sul de Portugal. 
Evidência laboratorial e epidemiológica acerca da presença da Borrelia burg-
dorferi. Rev Port Doenç Infec 1990; 13 (1): 45-50.

55. David-de-Morais JA. As borrelioses no sul do país. Perspectivas de saúde 
ambiental. Rev Port Doenç Infec 1991; 14: 115-119.

56. David-de-Morais JA. Ineficácia da terapêutica com tetraciclina na fase 
precoce da doença de Lyme. Escorço breve sobre um caso clínico. Rev. Port 
Doenç Infec 1992; 15:277 – 284.

57. David-de-Morais JA, Leitão AL, Páscoa BGF et al.  Doença de Lyme. A 
nossa experiência clínica na região do Alentejo. Rev Port Doenç Infec 1992; 
15:227 – 245.

58. Núncio MS, David-de-Morais JA, Filipe AR. Pesquisa de anti-corpos anti-
Borrelia burgdorferi numa população do distrito de Évora 1992; 15 173 – 176.

59. Núncio MS, Peter O, Alves MJ et al. Isolamento e caracterização de Bor-
relias de Ixodes ricinus em Portugal. Rev Port Doenç Infec 1993; 16:175 – 179.

60. David de Morais JA. Doença de Lyme. Revisão actualizada. Ver Port Doenç 
Infec 1994; 17:129 – 137.

61. David de Morais JA, Abranches J, Parra J et al. Artrite de Lyme, a propósito 
dos primeiros casos diagnosticados em Portugal. Ver Port Doenç Infec 1994; 
17: 183-195.

62. Ramos P, Fernandes C, Moreira J et al. Doença de Lyme, forma rara de 
apresentação. Med Int 1994; 1(3): 161-165.

63. Colares Pereira M. Borrelia burgdorferi, o agente da Borreliose de Lyme. 
Monography as a supplement to the doctorate thesis. IHMT s/d. 


