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ABSTRACT

Statement of the problem
Information on the etiology of Lyme neuroborreliosis (LNB) in children in Europe and the influence of B. burgdorferi sensu lato species isolated from cerebrospinal fluid (CSF) on clinical presentation of LNB in children are limited.

Methodology
The study was monocentric. During its 17-year period, children younger than 15 years with presentation suggestive of LNB or confirmed Lyme borreliosis that had B. burgdorferi sensu lato isolated from CSF and had species of B. burgdorferi sensu lato identified by pulsed-field gel electrophoresis were included. Demographic and medical data were compared for children infected with B. garinii to those infected with B. afzelii. 

Findings
153 children had Borrelia burgdorferi sensu lato isolated from CSF. In 71/113 (62.8%) B. garinii and in 42/113 (37.2%) B. afzelii were identified. Patients infected with B. garinii did not report symptoms suggestive of CNS involvement or any other symptoms more often than patients infected with B. afzelii. Compared with children infected with B. afzelii, children infected with B. garinii had erythema migrans less often (18.3% vs. 45.2%), but had positive meningeal signs (69.0% vs. 38.1%), CSF lymphocytic predominance (97.1% vs. 75.0%), and elevated albumin CSF/serum quotient (80.6% vs. 50.0%) more often. 

Conclusion & Significance
In Slovenia, LNB in children is more often caused by B. garinii, followed by B. afzelii. The clinical picture of LNB in children caused by B. garinii is not more often suggestive of CNS involvement, but CNS inflammation is more pronounced in children infected with B. garinii, compared with children infected with B. afzelii. 


Recent Relevant Publications on the topic
1. Arnez M, Luznik-Bufon T, Avsic-Zupanc T, Ruzic-Sabljic E, Petrovec M, Lotric-Furlan S, et al. Causes of febrile illnesses after a tick bite in Slovenian children. Pediatr Infect Dis J. 2003 Dec;22(12):1078–83. 
2. Arnez M, Pleterski-Rigler D, Ahcan J, Ruzić-Sabljić E, Strle F. Demographic features, clinical characteristics and laboratory findings in children with multiple erythema migrans in Slovenia. Wien Klin Wochenschr. 2001 Feb 15;113(3–4):98–101. 
3. Arnez M, Pleterski-Rigler D, Luznik-Bufon T, Ruzić-Sabljić E, Strle F. Children with multiple erythema migrans: are there any pre-treatment symptoms and/or signs suggestive for central nervous system involvement? Wien Klin Wochenschr. 2002 Jul 31;114(13–14):524–9. 
4. Arnez M, Ruzić-Sabljić E. Lyme borreliosis and acute peripheral facial palsy in Slovenian children. Pediatr Infect Dis J. 2010 Feb;29(2):182–4. 
5. Arnež M, Ružić-Sabljić E. Borrelia burgdorferi sensu lato bacteremia in Slovenian children with solitary and multiple erythema migrans. Pediatr Infect Dis J. 2011 Nov;30(11):988–90. 
6. Barstad B, Quarsten H, Tveitnes D, Noraas S, Ask IS, Saeed M, et al. Direct Molecular Detection and Genotyping of Borrelia burgdorferi Sensu Lato in Cerebrospinal Fluid of Children with Lyme Neuroborreliosis. Journal of Clinical Microbiology. 2018 May 1;56(5):e01868-17. 
7. Broekhuijsen-van Henten DM, Braun KPJ, Wolfs TFW. Clinical presentation of childhood neuroborreliosis; neurological examination may be normal. Arch Dis Child. 2010 Nov;95(11):910–4. 
8. Busch U, Hizo-Teufel C, Boehmer R, Fingerle V, Nitschko H, Wilske B, et al. Three species of Borrelia burgdorferi sensu lato (B. burgdorferi sensu stricto, B afzelii, and B. garinii) identified from cerebrospinal fluid isolates by pulsed-field gel electrophoresis and PCR. J Clin Microbiol. 1996 May;34(5):1072–8. 
9. Leskovec A. Pogostnost lymskega meningitisa pri otrocih s sindromom seroznega meningitisa (master’s thesis, COBISS.SI-ID: 24089049). Ljubljana: Faculty of Medicine, University of Ljubljana; 2008. 51 p.
10. Ornstein K, Berglund J, Bergström S, Norrby R, Barbour AG. Three Major Lyme Borrelia Genospecies (Borrelia burgdorferi sensu stricto, B. afzelii and B. garinii) Identified by PCR in Cerebrospinal Fluid from Patients with Neuroborreliosis in Sweden. Scandinavian Journal of Infectious Diseases. 2002 May;34(5):341–6. 
11. Øymar K, Tveitnes D. Clinical characteristics of childhood Lyme neuroborreliosis in an endemic area of northern Europe. Scandinavian Journal of Infectious Diseases. 2009 Feb;41(2):88–94. 
12. Ruzić-Sabljić E, Lotric-Furlan S, Maraspin V, Cimperman J, Pleterski-Rigler D, Strle F. Analysis of Borrelia burgdorferi sensu lato isolated from cerebrospinal fluid. APMIS. 2001 Oct;109(10):707–13. 
13. Skogman BH, Croner S, Nordwall M, Eknefelt M, Ernerudh J, Forsberg P. Lyme neuroborreliosis in children: a prospective study of clinical features, prognosis, and outcome. Pediatr Infect Dis J. 2008 Dec;27(12):1089–94. 
14. Skogman BH, Glimåker K, Nordwall M, Vrethem M, Ödkvist L, Forsberg P. Long-term clinical outcome after Lyme neuroborreliosis in childhood. Pediatrics. 2012 Aug;130(2):262–9. 
15. Södermark L, Sigurdsson V, Näs W, Wall P, Trollfors B. Neuroborreliosis in Swedish Children: A Population-based Study on Incidence and Clinical Characteristics. The Pediatric Infectious Disease Journal. 2017 Nov;36(11):1052–1056. 
16. Strle F, Ruzić-Sabljić E, Cimperman J, Lotric-Furlan S, Maraspin V. Comparison of findings for patients with Borrelia garinii and Borrelia afzelii isolated from cerebrospinal fluid. Clin Infect Dis. 2006 Sep 15;43(6):704–10. 


Biography
[image: C:\Users\infek174\AppData\Local\Temp\IMG_6150.JPG]
Since 2010 Mojca Rožič, M.D., is Assistant of Infectious Diseases at Department of Infectious Diseases and Epidemiology, Faculty of Medicine, University of Ljubljana and Consultant of Pediatrics at Department of Infectious Diseases, University Medical Centre Ljubljana, Slovenia. She has great interest in pediatric infectious diseases and clinical research. Since the beginning of her clinical work she has been involved in research of Lyme borreliosis in children. Currently she is PhD candidate working on her dissertation on Lyme neuroborreliosis in children.
Email: mojca.rozic@kclj.si


[bookmark: _GoBack]
image1.jpeg




