Urban Lyme ecology: hedgehogs, ticks and human risk of Borrelia burgdorferi s.l. infection in a city park
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We have studied an urban population of Erinaceus roumanicus in a city park of central Budapest (Margaret Island in the river Danube), Hungary for three years to investigate their role in the epidemiology of Lyme borreliosis (LB).
Fieldwork was carried out every month (except winter) during 2009-2011. Hedgehogs were captured by hand and examined for ticks. From the second year, anaesthesia was performed and we also took ear biopsy samples from the hedgehogs. Questing ticks were also collected by flagging and an on-line questionnaire was designed to assess the human awareness and contact with ticks on the island.  

We collected 9371 ticks from 386 hedgehogs. Ixodes ricinus was the dominant species (93%) present in all developmental stages. Only 144 Ixodes hexagonus and single nymphs of Ixodes acuminatus, Hyalomma marginatum and Haemaphysalis punctata were found. Prevalence of the hedgehogs’ tick infestation was 78% and the median intensity was 19 (1-238). We collected 1467 I. ricinus from the vegetation. The minimum prevalence for LB spirochetes in ticks collected from hedgehogs and in questing ticks was 11% and 13%, respectively. Borrelia afzelii was detected in questing ticks and in the ticks collected from hedgehogs we found B. afzelii and Borrelia garinii. 92.5% of the 227 hedgehog samples were positive for LB spirochetes, B. afzelii and Borrelia spielmanii was identified.
The large number of I. ricinus and the imported tick species may thus survive in close proximity to humans if hedgehogs are present. Hedgehogs seem to be both sufficient hosts to feed all stages of I. ricinus and probably serve as reservoir for LB spirochetes. Based on the questionnaire and the results of the flagging, although there are lot of infected ticks on the island, people do not encounter them because their preferred areas visited differ from that of ticks. 
