Y
er

The Universit
of Manchest

Homeenestoaineet ymparillamme 1
uhka immuunipuutteisille potilaille

Riina Richardson

Kliinisen mikrobiologian erikoishammaslaakari

Suun mikrobiologian ja infektiosairauksien dosentti

Senior Clinical Research Fellow and Consultant in Infectious
Diseases

School of Translational Medicine, University of Manchester ja
University Hospital of South Manchester,
HYKS Kirurginen sairaala ja HY



MANCHESTER

Aspergillus

A homesienisuku (rihmasieni)

A iti6ita esiintyy kaikkialla luonnossa

A luonnossa yleisin laji on A. fumigatus

A Tavallisin infektioreitti hengitystiet ja omien
hengitysteiden kolonisaatio.

A Tavallisin patogeeni on A. fumigatus. A. flavus
alheuttaa lahinna poskiontelontulehduksia.
Muita lajeja A. terreus ja A. niger




Aspergilloosi

A paikallinen infektio keuhkoissa (akuutti tai krooninen)

A paikallinen infektio poskionteloissa (krooninen)

A sarveiskalvon vaurio voi aiheuttaa silman invasiivisen
Infektion, yleensa keratiitin. Endoftalmiitti on yleenséa
hematogeeninen.

A invasiivinen infektio (neutropeeniset potilaat)

A allergiset tautimuodot: poskiontelontulehdus ja astma
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Aspergillus-infektioiden hoito

A Aspergillus-infektioiden ensilinjan lagkkeena
kaytetaan atsoli-yhdisteita, lahinna
itrakonatsolia ja vorikonatsolia.

Fluconazole
Flucytosine ltraconazole
Amphotericin B Ketoconazole CaspoIingn
Voriconazole
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Atsoli-fungisidit maataloudessa

A atsoli-yhdisteita kaytetdan EUn

alueella miljoonia kiloja vuosittain
viinitiloilla, taimitarhoissa ja pelloilla
homeiden torjuntaan

A Kayttoohje: 100g/ha > 10mg/m? 2-
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Fungicides

~yrifenox
Triflumizole
Prochloraz
Triadimenao
Tebuconazole
Fluquinconazole
~ropiconazole
Flusilazole
Cyproconazole
“Metconazole
Epoxiconazole
~rothioconazole




Atsoli-fungisidit maataloudessa
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Azole Fungicides: Occurrence and
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zymes including aromatase (I, 3). Since azole fungicides
interact with several cytochrome P-450 enzymes, they may
have the potential to affect the endocrine system of aquatic
organisms (1, 4).

As a consequence of their common use, substantial
amounts of azoles may reach the environment. In Switzer-
land, 17 azole fungicides are currently registered for agri-
cultural use, with a total sale of 33 tons in 2004 (5). A survey
among pesticide companies revealed that prochloraz, tebu-
conazole, cyproconazole, difenconazole, flusilazole, propi-
conazole, and epoxiconazole were the most frequently sold
azole compounds in Switzerland in 2004 (decreasing order,
range 1—6 tons). Azole fungicides used in agriculture are
moderately lipophilic and fairly persistent with typical half-
lives of weeks to months (Table 1 of the Supporting
Information) (6). They may reach the aquatic environment
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Atsoli-fungisidit maataloudessa
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Cross-Resistance to Medical and Agricultural Azole Drugs

in Yeasts from the Oropharynx of Human Immunodeficiency
Virus Patients and from Environmental Bavarian Vine Grapes’
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Cross-resistance among Candida albicans isolates from the oropharynges of human immunodeficiency
virus-infected patients (n = 16) and environmental yeast strains of various species (n = 54) to medical and
agricultural azole drugs was observed. Precautions against the unnecessary widespread use of azoles in the

environment and human medicine are strongly recommended to prevent patients from acquiring azole-
resistant yeasts.
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Aspergillusten atsoliresistenssi
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Figure 2: Total volume of fungicides and triazoles sold in the Netherlands between 1995 and 2007
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Fig. 1. Percentage of patients with azole-resistant A. fumigatus strains in Manch-
ester, United Kingdom, and Nijmegen, the Netherlands (1998-2007).




Azole resistance in Aspergillus fumigatus: a side-effect of
environmental fungicide use?

Paul EVerwed], Eveline Srelders, Gert H | Kema, Emilia Mellado, Willem | G Melchers

Invasive aspergillosis due to multi-azole-resistant Aspergillus fumigatus has emerged in the Netherlands since 1999,
with 6-0-12-8% of patients harbouring resistant isolates. The presence of a single resistance mechanism (denoted by
TR/L98H), which consists of a substitution at codon 98 of cyp51A and a 34-bp tandem repeat in the gene-promoter
region, was found in over 90% of clinical A fumigatus isolates. This is consistent with a route of resistance development
through exposure to azole compounds in the environment. Indeed, TR/L98H A fumigatus isolates were cultured from
soil and compost, were shown to be cross-resistant to azole fungicides, and genetically related to clinical resistant
isolates. Azoles are abundantly used in the environment and the presence of A fumigatus resistant to medical triazoles
is a major challenge because of the possibility of worldwide spread of resistant isolates. Reports of TR/L98H in other
European countries indicate that resistance might already be spreading.
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phenotype because they are vastly outnumbered by wild-type nuclei (A). From the hyphae, asexual propagative

structures might be formed by which conidiospores (conidia) are produced via mitosis. This might happen in patients
with aspergilloma. Mutations are expressed in conidia and in colonies from conidia (B). After germination of the
conidia (C), hyphae and colonies with a susceptible (blue nuclei) or a resistant (brown nuclei) phenotype are formed.



Ristiresistenssi?

A Hollannissa yli 90% A. fumigatus -kantojen
atsoliresistenssista johtui yhdesta tietyn tyyppisesta
geneettisesta muutoksesta (aminohapon
vaihtumisesta cyp51A geenissa ja tandem repeat -
jaksoista geenipromoottorissa)

A sama muutos todettiin valtaosasta hollantilaisista
ymparistonaytteista eristetyistd homeista

A atsolilagkkeille altistumattomilta potilailta eristettyjen
kantojen samanaikainen resistenssi maataloudessa
kaytettyja fungisideja kohtaan i :

A 1+1+1=37
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