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Borreliæ Lyme Group
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Borreliaceae is a family of the phylum Spirochaetales and includes two genera, Borrelia and Cristispira genus. 
Borrelia genus is divided into three groups, namely Lyme group (LG), Echidna‐Reptile group (REPG) and Relapsing Fever group (RFG). 
All Borrelia species have an obligate parasitic lifestyle, as they depend on their hosts for most of their nutritional needs. Borreliæ are transmitted among vertebrate hosts by arthropod vectors (ticks and lice). Transtadial transmission within their carriers occurs for the Borreliæ RF Group, while this does not (or rarely occurs) for the Borreliæ Lyme Group.
Phylogenetic data demonstrated that these two groups are genetically similar but distinct, forming independent clades sharing a common ancestor [1].
In nature, the vectors of LB belong to the genus Ixodes spp. frequently found in the Northern Hemisphere, while the vectors of RF are usually the soft-ticks (Ornithodoros spp.). Borreliae share a unique genomic structure consisting of a single highly conserved linear chromosome and several linear and circular extrachromosomal plasmids which can vary widely between strains [2]. In addition to Lyme and RF borreliosis, an intermediate group, called Echidna-Reptile borreliosis, has recently been identified.
Lyme disease (LD) is caused by the spirochæte Borrelia burgdorferi sensu lato (s.l.) and transmitted to humans by the bite of a hard tick of the genus Ixodes, and LD reservoir are usually small rodents [3]. LD is present in America, Eurasia, Africa, while its presence in Australia is not yet well documented.
Not all Borreliæ Lyme Groups cause this disease in humans. Of the 23 Borreliæ burgdorferi s.l. currently known only 9 have been identified in human infection [4], namely Borrelia burgdorferi sensu stricto, B. afzelii, B. bavarensis, B. bissettii, B. garinii, B. lusitaniae, B. spielmani, B. valaisiana, and B. mayonii. LD is an organotropic infection, but there is also a spirochætemic form, caused by Borrelia mayonii, which gives fever similarly to the Borreliosis RF Group [5]. A third variant of LD is Baggio-Yoshinari Syndrome (BYS) [6], which is transmitted by another hard tick, Amblyomma cajennense. This Borrelia has not been isolated in culture, therefore its membership in the Lyme Group is not yet proven. All three of these Sub-Groups can manifest early with erythema migrans. Clinical features of LD are wide and variable, with clinical manifestations linked to distinct tissue tropisms of specific Borrelia burgdorferi s.l. genospecies [7]. The early infection is localized and, in the absence of treatment, the spirochete can spread [8]. The organs most frequently involved are skin, joints, muscles, nervous system, heart and eyes [9]. B. burgdorferi s.s. is more often associated with Lyme arthritis, Borrelia garinii with neuroborreliosis and B. afzelii with acrodermatitis chronica atrophicans.


References
1. Takano, A.; Goka, K.; Une, Y.; Shimada, Y.; Fujita, H.; Shiino, T.; Watanabe, H.; Kawabata, H. Isolation and characterization of a novel Borrelia group of tick‐borne Borreliae from imported reptiles and their associated ticks. Environ. Microbiol. 2010, 12, 134–146, doi:10.1111/j.1462–2920.2009.02054.x.  
2. Miller, S.C.; Porcella, S.F.; Raffel, S.J.; Schwan, T.G.; Barbour, A.G. Large linear plasmids of Borrelia species that cause relapsing fever. J. Bacteriol. 2013, 195, 3629–3639, doi:10.1128/JB.00347–13. 
3. Trevisan, G.; Cinco, M. Lyme disease. A general survey. Int. J. Dermatol. 1990, 29, 1–8, doi:10.1111/j.1365–4362.1990.tb03745.x. 
4. Trevisan G, Cinco M, Trevisini S, di Meo N, Chersi K, Ruscio M, Forgione P and Bonin S. Borreliae part 1: borrelia lyme group and echidna-reptile group. Biology. (2021) 10:1036. doi: 10.3390/biology10101036 
5. Trevisan G, Cinco M, Trevisini S, di Meo N, Ruscio M, Forgione P  and Bonin S. Borreliae part 2: borrelia relapsing fever group and unclassified borrelia. Biology. (2021) 10:1117. doi: 10.3390/biology10111117 
6. VanDam AP, Kuiper H,   Vos K, Widjojokusumo A, deJongh BM, Spanjaard L, Ramselaar AC, Kramer MD, Dankert J. Different genospecies of Borrelia burgdorferi are associated with distinct clinical manifestations of Lyme borreliosis. Clin. Infect. Dis. 1993, 17, 708–717, doi:10.1093/clinids/17.4.708. 
7. Yoshinari,N.H.;Oyafuso,L.K.;Monteiro,F.G.;deBarros,P.J.;daCruz,F.C.;Ferreira,L.G.;Bonasser,F.;Baggio,D.;Cossermelli, W. Lyme disease. Report of a case observed in Brazil. Rev. Hosp. Clin. Fac. Med. Sao Paulo. 1993, 48, 170–174.
8. Perronne, C. Lyme and associated tick‐borne diseases: Global challenges in the context of a public health threat. Front. Cell. Infect. Microbiol. 2014, 4, 74, doi:10.3389/fcimb.2014.00074. 
9. Trevisan G, Bonin S, Ruscio M. A practical approach to the diagnosis of lyme borreliosis: from clinical heterogeneity to laboratory methods. Front Med. (2020) 7:265. doi: 10.3389/fmed.2020.00265 

	



Short Biography
1973 Degree in Medicine and Surgery. 
1975 Specialization with honors in Dermatology and Venereology. 
1977 Attended the Department of Pediatric Dermatology directed by Prof. Ferdinando Gianotti, at the Institute of the 1st Dermatological Clinic of the University of Milan
1980 Founding member of the "Italian Study Group of Capillaroscopy". 
1981 Master in angiology, at Angiologia Santa Chiara in Florence. 
1986 Professor in Dermatology and Venerteology. 
1990 Foundation with Prof. Guido Rovetta of Genoa of the "Italian Group for the Study of Lyme Disease" (GISML), of  which he is President or Executive Secretary up to 2019. 
1995 - 2017 Head and Chairman of the Department of Dermatology and Venereology of the University of Trieste and Director of the School of Specialization in Dermatology and Venereology. 1997 – 2022 Board (Executive Secretary 1997-2005) of the "Italian Society of Microcirculation". 2006 and 2012 President of the Alpe-Danube-Adria STD Society. 
2017 Appointed «Eminent Scholar» by the University of Trieste
2019 Lyme disease Teaching Course for 5th year students of Medicine and Surgery of the University of Trieste. 
Associated Editor of «Acta Dermatovenereologica APA» and Ass. Editor of «Frontiers», Editorial Board «Acta dermatovenereologica Croatica». 
Author of 315 publications on Dermatology Angiology and Lyme Disease, Behçet, DM, Melanoma, Lymphoma. 
My publications from the University of Trieste website:
https://arts.units.it/browse?type=author&authority=rp07676&authority_lang=en 

Collaborator in several texts on Dermatology, Microcirculation and Lyme Disease. Guest Editor of International Journals in1994, 2000, 2001,2016. Editor of two books (one in press) on Lyme disease. Speaker at international (200x) and National (700x) Congresses. Chairman at the World Congress of Dermatology in Sydney (1997), Seoul (2011), and Indian Association of Dermatology Venereology and Leprology (IADVL) Maharashtra, Cuticon, Mumbay (India) 2014. Main fields of expertise: Lyme borreliosis, Microcirculation, Adamantiades-Behçet disease, Dermatomyositis, Melanoma, Skin lymphomas, Dermopathology. 
He has organized 67 Congresses, including 15 International Congresses on Dermatology (General and on Psoriasis, Melanoma), STD, Lyme, Microcirculation, Angiology. 
Supervisor / Co-supervisor of more than 100 Degree and Specialization Theses

University of Trieste, Italy - DSM-Department of Medical Sciences

Biography

Prof. Giusto Trevisan is graduated in Medicine and Surgery from the University of Trieste. Since 1985 he has been Associate Professor of Dermosyphilopathic Clinic. Since 1975 he has been the Director of the Clinic of Dermatology and Venereology of the University of Trieste and since 1977 Director of the School of Specialization in Dermatology and Venereology until 31 October 2017. 

image1.jpeg




