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Aspergillus spp. and azole-resistance
characterization on Mechanic Protection
Gloves from waste sorting industry
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1. Background

" Aspergillus spp. species are filamentous fungi commonly found in different environmental
compartments, where they thrive as saprophytes. Some species among the Aspergillus

genera can be occasionally harmful to humans.

(Seyedmousavi et al. 2015)

" Only a few species are considered as sighificant opportunistic pathogens in humans.

(Heitman 2011)




" Aspergillus section Fumigati is an opportunistic pathogen of immunocompromised hosts and
one of several Aspergillus species that cause a wide range of respiratory disorders.

(Hope et al. 2008)

Corticosteroid-induced immunosuppression:
PMN recruitment and tissue damage

Basement
membrane

Ciliated cells \

Sporulation Inhalation of airborne conidia Conidial germination in
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pulmonary defenses

Neutropenia: )
excessive hyphal growth and dissemination (Dagenals and Keller 2009)
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Aspergillus infections in

immunocompromised patients, and the

emergence of antifungal resistance, either in

the clinical and in the environment had been
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A Aspergillus fumigatus Aspergillus fumigatus E
(G54, M220, G138, GA448) (TR34/L98H, TRA6/Y121F/T289A and TR53)

(Fairlamb et al. 2016; Nature Microbiology 2017) Treatment failure

(Garcia-Rubio, Cuenca-Estrella and Mellado 2017)
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Filtering respiratory protection
devices (FRPD) were assessed

High bioburden contamination

High counts of Aspergillus spp.
and Aspergillus section Fumigati

No mycotoxins detected

TR34/L98H mutation detected in
A. fumigatus isolates (to be published)



" Mechanical Protection Gloves (MPG) are mandatory in

waste-sorting industry in Portugal.

" The use of Mechanic Protection Gloves (MPG) by workers
from waste sorting promotes humidity and temperature
conditions providing a favorable environment for the

growth of retained Aspergillus.

(Jankowska et al. 2000; Majchrzycka et al. 2016)

The aim of this study was to characterize Aspergillus

spp. presence in MPG as well as to detect possible

azole-resistant isolates.



2. Materials and methods

Workstations

Tasks

Number of Samples

FMW

SW

Ml

MSVO

Total

Feeding machines
with waste

Sorting waste

Machines inspection

Machines and special
vehicles operator

9

40

10

67




Bioburden exposure assessment

19-20 November

Inoculation in tryptic soy agar (TSA), incubation at 302C for 7 days

= Bacteria ==

Inoculation in violet red bile agar (VRBA), incubation at 372C for 7 days

Inoculation in 2% malt extract agar (MEA) with 0.05 g/L
chloramphenicol media, incubation at 272C for 5 to 7 days

Inoculation in dichloran glycerol (DG18) agar-based media, incubation
at 27°C for 5 to 7 days

Azole resistance (Sabouraud dextrose agar media supplemented with 4 mg/L
itraconazole (ITR), 1 mg/L voriconazole (VOR), and 0.5 mg/L posaconazole (POS)

Assays

verformed Toxigenic fungal strains (Aspergillus sections Flavi, Fumigati, Circumdati and

Nidulantes)

Mycotoxins



3. Results

Mycobiota
MEA
Species n CFUm> % n
Aspergillus spp. 36504x10°  1.8252x10" 5046 4.929x10°
Aureobasidium spp. 30 15x10" 004
Chrysosporium spp. 1.01x10°
Clodosporium spp. ~~ 55x10°  2.75x10° 076 5.12x10°
Fusarium spp. 10
Mucor spp. 2.7402x10°  13701x10" 37.88  1.053x10°
Paecilomyces spp. 8
Penicillium spp. 6.8210°  341x10° 943 2.0491x10"
Phoma spp. 29 1.45¢20° 0,04
Rhizopus spp. 1.001x10°  5.005¢10°  1.38
Syncephalastrum spp. 5
TOTAL 36168x10" 100

DG18
CFU.m> %

)4645x10°  18.18

5.05¢10" 037
256x10° 189

5%10° 0.04
5.265x10° 3.8
4x10° 0.03

1.02455x10"  75.59

2 5x10° 0.02
1.35545x10" 100

MEA

Aspergillus sections

DG18

m Aspergillus section
Nidulantes

Aspergilus section Nigri

m Aspergillus section
Fumigati

m Aspergillus section Flavi

m Aspergillus section
Circumdati

Aspergillus section
Candidi

m Aspergillus section
Aspergilli



Azole screening

Aspergillus sections A 2 i 2 POi

_n Om k n Wm Rk nBUM k= Azole resistant Aspergillus sections were
Condid 2 10000 000 1 son0n 0004 found in both ITR and POS supplemented
Goumdeti -~ 41 20540° 016 50" 2500 197 media.

(v 1500 00

Flow 0 a0 07 6 30000 007 " [n POS supplemented media only
Fumigat 370 18 148 2 100d0 00t Aspergillus section Clavati was found.

Nt 210 1060 83 50t 25000° 197

ercicaloes 0 sl 0 " in ITR supplemented media, 6 different
Tota 290 853 o000 400 ookt 00 Aspergillus sections were found.



Molecular tools - gPCR

Snecies Detected Culture-based Molecular
Number of samples %  Number of samples %
Aspergillus section Circumdati 9 13.43 22 32.84
Aspergillus section Flavi 22 32.84 b 8.96
Aspergillus section Fumigati 19 28.36 59 88.06
Aspergillus section Nidulantes 1 1.49 I 91.05

" |n all sections but one (Flavi), the number of samples in which each specific section was

‘ detected was higher in the molecular detection compared with the culture-based methods.
Mycotoxins were detected in 89.6% (60 out of 67) MPG samples



4. Main findings

" Aspergillus genus was the most prevalent

" Aspergillus sections presented different distribution in MEA and DG18
" Toxigenic strains and mycotoxins were detected

" Azole resistant Aspergillus sections were found in both ITR and POS

MPG can be used to assess occupational exposure to Aspergillus burden (and

mycotoxins) and to screen azole resistance in waste sorting industries

-

Accurate risk characterization



5. Main conclusions (FRPD and MPG)

" High exposure to bioburden (fungi and mycotoxins)

= Exposure can happen directly by inhalation and by hand-to-mouth contact

" Found fungal resistant species probably driven by the high use of fungicides in
different contexts (e.g. crops, consumer products...)

= Both protection devices need to be replace more frequently to avoid exposure and

guarantee the protection needed.
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