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Background: exposure and Allergic alveolitis

Allergic alveolitis

* Also called Hypersensitive pneumonitis (HP).

« Named after the environment in which it occurs, e.g. thresher's lung, brewer's lung, cheese washer's lung,
fishmeal worker's lung, coffee asthma etc.

Lung diseases where the lung reacts to allergic inflammation.

Often occurs after repeated exposure
In the acute form (often with high concentrations of allergens), the symptoms appear 4-5 hours after exposure.

Certain microorganisms, enzymes, proteins and storage mites can cause HP
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Background: exposure and Allergic alveolitis and ODTS
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Background: exposure and Allergic alveolitis and ODTS

ODTS or Allergic alveolitis

m Health Research papers

Health and simple exposure \‘

= Health and thorough exposure

Simple exposure

= Thorough exposure

Review papers

19-21
16-18
13-15
10-12

_ 07-09
©

O 04-06
01-03
98-00
95-97
92-94
89-91
85-88

100 papers 49% review

10
Ieumbers of papers

Epidemiological studies in e.g. agriculture, questionnaire on symptoms of ODTS.
waste,

drilling oil,
crab shells, 40
» 35
grass seed, «—— A
o
compost, < 95
tree, S 20
(2]
enzymes, ﬁ 15
10
feed, 3 )
zZ
flour, 0 iiiiiﬁﬁﬁi
i S @ > o @ A\ 5 = S 4 <
wood chips, &S & & S .\\@d & & ¢
tobacco ¢ & & & & & &S
, v eb\ @\Q\ Q&\ h $’z’é@ ’(9\& <
) O .\6\
forest, Qe"’& @\@ ««"’&Q &
park, & <°
)
humidification ENVIRONEMENT

fungal growth in buildings

New working environments — or environments affected by the green transition

6



ODTS — grass seed workers

m Health Research papers

Health and simple exposure ‘ A case StUdy Wlth ODTS
m Health and thorough exposure \ FIU'Iike Symptoms
Repeat the work with mask

Simple exposure

® Thorough exposure

High exposure:
* Fungi

» Bacteria

» Endotoxin

* Dust

Background: exposure and ODTS

Organic dust toxic syndrome at a grass seed plant
caused by exposure to high concentrations of
bioaerosols
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ODTS case — grass seed workers
Bacterial genera in higher reads in exposures causing ODTS, NGS - 16S sequencing, MALDI-TOF-MS

Bacterial genera

ODTS ODTS Non-ODTS Non-ODTS

Bacterial genera

ODTS ODTS

Non-ODTS Non-ODTS

Acinetobacter Agrococcus 0.011%

Bacillus Clavibacter 0.40%* 0.43%

Brachybacterium 0.097% Devosia

Chromobacter 0.12% Dyadobacter

Cellulosimicrobium Exiguobacterium

Cupriavidus 0.037% kavob.acteriu‘m

Enterococcus Frigoribacterium

Erwinia Hymenobacter

Klebsiella Janthinobacterium 0.034%

Laceyella Kineococcus 0.033%

L actococcus Luteimonas 0.30% 0.088%
Methylobacterium 0.011%

Leucobacter 2.1%

] Mycoplana

Methylobacillus 0.067% Pedobacter

Ochrobactrum 3:0% Planococcus 0.018%

Olivibacter 0.74% Planomicrobium

Promicromonospora 0.34% Propionibacterium 0.10% 0.044%

Sphingobacterium 2.5% Rathayibacter 0.20%

Staphylococcus Rhodobacter

Stenotrophomonas Salinibacterium

Streptomyces Sanguibacter 0.24%

Tetrathiobacter Sphingomonas 0.13% 0.16%

Thermoactinomyces Streptococcus 0.034% 0.011%

Xylanimicrobium Variovorax _ 0.011% 0.24%

Total 57.5% 63% 6.4% 2.3% Total 3.5% 2.7% 41% 35%

Microbial diversity in bioaerosol samples causing ODTS compared to @. _——
reference bicaerosol samples as measured using [llumina sequencing
and MALDI-TOF

Anne Mette Madsen ™, Athanasios Zervas®, Kira Tendal ?, Jeppe Lund Nielsen




Background: exposure and ODTS

ODTS case — grass seed workers
Fungal genera in higher reads in exposures causing ODTS, ITS- NGS sequencing

Fugal ODTS ODTS  Non-ODTS  Non-ODTS Examples of MALDI-TOF — species

genera

Alternaria 0.36% 0.17% Alternaria alternata

Aspergill 5.8% - - - ,
SPErSIis & As. fumigatus, A. nidulans, A. niger, A. versicolor

Lichtheimia 0.39% 0.066%

Mucor 0.11% 0.026% M

Penicillium 0.71% 0.90% ucor S.p' .

Rhisomucor B 053 P. brevicompactum, P. camemberti etc.

Rhizopus _ 14%

Sarocladium 0.11% 0.36% Rh. microspores

Trichotheciu - 0.74%

m

Total 87% 49% 8.1% 1.1%




Background: exposure and Allergic alveolitis

The fungus Cryptostroma corticale on maple, wood chips, paper
production

Maple — used as an avenue tree, park tree and shelterbelt trees Cultivation of Cultivation of orchid Spores of
Mild winters and dry soil provide a higher risk of exposure to the edible fungi on on wood chips Cryptostroma corticale
spores wood chips
Exposure levels not known
Impact of climate change on wood and .
i Review
woodworkers— Cryptostroma corticale (sooty . . . = Health Research papers
bark disease): A risk factor for trees and Occupational exposure to fungi on recyclable paper pots and growing * Health and simple exposure ‘
exposed employees media and associated health effects - A review of the literature « Health and thorough exposure N
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Waste workers

Waste workers

» Biowaste workers working environment
 Factors affecting exposure in waste plants
 Transport of microorganisms with work clothes
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Waste worker cohorts

Wastewater treatment plant workers

Waste collection workers

Waste receiving and pretreatment plant workers

Waste to energy

Questionnaire
Tasks
Work life
Symptoms
Diseases

photo Anna Klitgaard

Waste workers
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Exposure — Biowaste workers

Exposed to:

100-10° cfu fungi/m3

100-10° cfu bacteria /m3

10-10* cfu anaerobic bacteria /m3
0.2-500 Endotoxin EU/m3

0.01 — 0.65 mg dust/m3

from low to high
from low to high
from low to high
from low to high

low to mean

Outdoor references:

155 cfu fungi/m3

40 cfu bacteria /m3

4 cfu anaerobic bacteria /m3
0.3 Endotoxin EU/m3

Dust bd

Production workers exposed to higher concentrations of all exposures than non-production workers

Waste Management




Biowaste pretreatment plants — exposure and health

Symptoms during or directly after work in the last seven days

All (= 21) Production Non-production

Sneezing -

Runny nose -

Clogged nose-

Dry, wet, irritated eyes-
Sore throat-

Cough-
Frequency

. Often
. Rarely
. Never

Breathing wheezy -

Chest tightness-
Headache -

Fever-

Abnormal tiredness-
Nausea-

Diarrhoea-

Eczema on hands-

Dry skin on hands-
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The employees who worked with biowaste (production workers) often reported
sneezing, coughing and chest tightness. - —

ELSEVIER

Research Paper

Health symptoms, inflammation, and bioaerosol exposure in workers at
biowaste pretreatment plants
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Pil Uthaug Rasmussen, Margit W. Prederiksen®, Tanja K, Caoe, Anne Mette Madsen® -




Biowaste pretreatment plants

C-reactive protein CRP 0.07-19.1 mg/I Serum amyloid A SAA 1.5-353 mg/l
P Estimate P Estimate

Bacteria (25°C) <0.001 -0.456 <0.001 -0.688
Anaerobic bacteria <0.001 0.443 <0.001 0.906
Fungi (25°C) 0.002 0.416 0.281 0.184
Fungi (37°C) 0.966 0.005 0.075 0.272
Dust 0.835 0.090 0.014 1.242
Endotoxin 0.024 -0.273 <0.001 -0.719
Gender

(male/female) 0.208 -0.313 0.006 -0.772
Age 0.001 0.020 0.848 -0.001
Atopy (yes/no) 0.544 0.217 0.364 0.354

Discriminate between species
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Next step

» More plants — waste types to get a better understanding of the importance of species composition
 Size distribution of airborne fungi and bacterial species — potential airway deposition — or swallowing

18/27



Accumulation of microorganisms on work clothes and potential take
home exposure
Waste collection workers

e 2027



From air to work-clothes and from work-clothes to air?

* The knowledge is very limited - mainly studied for pollen

» Exposure in some work-places can be very high and may contain pathogens

Design:

» Exposure to airborne microorganisms personal samplers for a workday (62 personal samples)
» Accumulation of microorganisms on work-clothes — see figure (62 samples)

» Microorganisms in indoor air — stationary samplers in a truck cabin (48 samples)

» Concentrations and species — laboratory analysis




Accumulation of microorganisms on work-clothes
The method and accumulation on work clothes

107 CFU bacteria/m?
100 species

107 fungi CFU/m2 -
25 species fungi - e

Prespdd Waste Management
¥, .‘1- ‘.g c

journal homepage: www.elsevier.com/locate/wasman

Accumulation of microorganisms on work clothes of workers collecting

different types of waste — A feasibility study
Anne Mette Madsen , Pil Uthaug Rasmussen, Margit W. Frederiksen
The Nedonal Research Cenze for the Working Environmen: Lerse Parkallé 105, BX-2100 Gopenhagen 0, Denmark



Transport and release of fungi -fungal concentration

Sampler in
truck cabin

Emvisonment International 161 (2022) 107112

Contents Hsts available at SclenceDirec

Environment International

ELSEVIER journal homepage: www.elsevier.com/locate/envint

Full length article

Work clothes as a vector for microorganisms: Accumulation, transport, and
resuspension of microorganisms as demonstrated for waste

collection workers
Signe Agnete Meller, Pil Uthaug Rasmussen , Margit W. Frederiksen, Anne Mette Madsen ™
e Notional Revecreh Censre for e Worlking Bnvironment, Lerse Perkali 103, DI-2100 Capanhagen 0, Demark



Transport and release of fungi — species composition
fungal species identification

48 workers

« 87% of the fungal species were identified Fungal species
Truck cab

» 60 different species

Example from one team (collecting cardboard waste):

Exp. Exp. T-shirt T-shirt Cab
Sample
Aspergillus flavus 6
Aspergillus fumigatus 26 16 15
Aspergillus glaucus 119
Aspergillus niger 197 8465 2365
Aspergillus versicolor 178 2154 44
Cladosporium herbarum 237 199 2027 426
Cladosporium sp 513 479 13163 11593 281
Penicillium brevicompactumy 370 4388 2091 94
Penicillium camemberti 641 13163 2091 236
Penicillium chrysogenum 128 239 2192 118
Penicillium commune 384 60 4388 2154 94
Penicillium digitatum 128 80 32278 3167 568
Penicillium expansum 119
Penicillum glabrim 119 Personal exposure T-shirts
Penicillium italicum 128
Penicillium olsonii 183 60 94
Penicillium roqueforti 2154
Penicillium verrucosum 8775 94

Mantel tests on species composition -




Transport and release of bacteria -bacterial concentration
Step 2 transport of fungi

< — .
p=0.99

.

Sampler in truck cabin




Example of ateam 1ranNsport and release of bacteria — species composition

Pseudescherichia.vulneris I
Enterabacter cloacae . |

Bacillus. a.rgyfqﬂm iefaciens

st I acillis pumilis

Staphylococcus. equoriim

ﬂfggm‘arﬂ mq}?rgsrsiens - -

acillus. cereus

Aerococcus vindans Bacterial species

SESEtgh lOCOCCUS SLCCIS

phylococcus xylosus

Sraphgmcaccus saprophyficus

Semratia. marcescens

Corynebacterium.casei Truck cab

Acinetobacter iwoffil

] Kocura osaa

Acinefobacter schindiern

Kfebsaeﬂa.uﬂxﬂm:a

Pseudomonas sfutzen

—> Klebsiella pneumoniae

Microbactenium. phyllosphaerae

Enterobacter xiangfangensis % forekomst
Bacillys, altifudinis 100
Bacillus lichemforimys 72
Fantoea agglomerans
Bacillus subhilis -

Enterobacter bugandensis 3=
Staphylococcus. hominis
sifeptomyces. badius
Corynebacterium.flavescens
Bacillus. megaltenium 5
Micrococous fiteus
Lelliolia. amnigena
Bacillus firmis
_ . Kocuria aegyplia
L ysinibacillus xylamilylicis
Microbacterium.foliorum
Streptormyces. violaceoruber
Convnebactenum. glufamicinm
Faemibacillus cinens
Sireptomyces. Qrnseds
_Enlerobacier kobey
rach ;.fEbatgremrm. cong.fnmr ﬂatum
nterococcus casselifavus .
Serratia liquefaciens Personal exposure T-shirts
Staé:-ny.rﬂcﬂccus.wtuﬂm.rs
_ fenotrophomonas. sp
Eregﬂac_fbenu;}}lauranaaajcu_m...
embacillus amylolyliicus
?ec}ercia.adeca‘}fbm%}fam
Rathayibacter. rathay

Mantel tests on species composition 26027

T-shirt Exp. Cab T-shirt Exp.



Concluding remarks

 Human pathogens — risk class 2 — e.g. Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa,
Stenotrophomonas maltophilia, Aspergillus fumigatus

* Don't take work clothes at home — and/or take care when it is handled
 Take care when it is handled at work

» Take off jackets before entering the cantina
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