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* Severe weather events

due to global climate
change raise concerns
about indoor fungi.

Potential alterations in
fungal communities and
mycotoxin production
pose health risks.

Educational settings face
increased fungal growth
and contamination,
impacting health.

Climate Change

Indor air quality
increased fungal growth and

contamination, impacting health.

PN

Mycotoxins
Food Safety issues

Human Fungal infections

Health risk




Potential Consequences of Fungal Infections:

- Prolonged Hospitalizations,

- Escalating Healthcare Costs,

- Increased mortality rates.

Social and economic Impact

- Parental Work Absences,

- Reduced Productivity,

- Increased School Absenteeism,

- Learning Disabilities,

- Potential Long-Term Health Repercussions



Resistance profiles and pathogenic potential of fungi

Resistance profile

Fungi show increasing levels of
resistance to antifungal drugs, which
creates significant challenges for the

control of fungal contamination.

pathogenic potential

Some types of fungi can cause
respiratory or skin infections, while
others can produce toxins that are

dangerous to health, such as aflatoxin.
In school environments, contact with

fungi can also trigger allergic reactions
in sensitive people, such as rhinitis,
asthma, conjunctivitis and urticaria.



“Investigate the potential health impacts of exposure to azole resistant fungi and mycotoxins in school

environments and explore how climate and geography might contribute to the overall air quality indoors”.




2 seasons:

e Cold (autumn & winter)

* Hot (Spring & summer)

11 schools:

* 2to 4 classrooms

* Average 25 students/classroom
* + Canteen

 + Library

* GQymnasium
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Screening

Eligibility

Records identified through database
searching other sources

(n=5373) (n=0)

l l

Records after duplicates removed
(n=4139)

Additional records identified through

Duplicated records
(excluded in Rayyan)

— (n=1234)

|

Records after exclusion of subjects unrelsted

to the research (added to Rayyan) >
(n=237)
Records screened
(n=199) e

1

Full-text articles assessed for eligbility
{n=98)

|

Studies included in qualitative syrthesis
(n=68)

Excluded record during
selection (excluded in Rayyan)
(n=3902)

Not schools (n=1880)
Chemical related (n=1355)

Other (n=716)

Records excluded
(n=101)

Other

Full-text articles excluded for
not meeting the inclusion
criteria (n=20)

No Fungal Species




Research Objectives

* Explore the relationship between
climate change and fungal diseases.

* Assess indoor contamination and
human exposure in Lisbon primary
schools.

 Comprehensive microbial
characterization through sampling
methods.




Active sampling using MAS-100 device and Anderson six-stage device

Sampling
Methods

+ 200L at a flow rate of 28.3 L/min 400L at a flow rate of 200 L/min

Passive sampling of mops, surface swabs, and settled dust.

EDC




Analysis
Techniques

e Culture-based methods on MEA and
DG18 culture media.

* Molecular detection of selected fungal
sections (Aspergillus).

* HPLC for mycotoxin contamination
assessment.
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Preliminary Results

Active air sampling findings to be presented

Initial insights into fungal contamination levels



Development of effective risk management strategies

Regular
Inspection and
Maintenance
- Professional

Remediation - Prc?pe.r
. Ventilation
Monitoring
Proper Moisture
Storage Control
Education and Cleaning and

Awareness Sanitation



Conclusion

* |mportance of understanding climate-fungi-health
nexus.

* Necessity for proactive measures to mitigate risks.

* Potential for further research and intervention.
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By characterizing the
occupational microbial
exposure and the potential
health risk for workers
aiming to reduce the
adverse health effects and
enhancing good working
conditions (3).
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environmental

conditions for
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By quantify the potential
risks posed by climate
change on both natural
habitats and human
communities.



Acknolegments

H&TRC authors gratefully acknowledge FCT/MCTES national support through the 2023.01366.BD; UIDB/05608/2020; UIDP/05608/2020 and
PL/2022/InChildhealth/B1/12M.

The ESTeSL- Escola Superior de Tecnologia e Saude de Lisboa, Instituto Politécnico de Lisboa,national support through IPL/IDI&CA2023/FoodAlleEU_ESTeSL;
IPL/IDI&CA2023/ASPRisk_ESTeSL and IPL/IDI&CA2023/ARAFSawmills_ESTeSL.

Partly funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European
Union or the Swiss State Secretariat for Education, Research, and Innovation (SERI), or the United Kingdom Research and Innovation (UKRI), or the Australian

National Health & Medical Research Council (NHMRC). Neither the European Union nor the granting authorities can be held responsible for them.

Escola Nacional Project funded by

de Satide Publica UK Research Wi

UNIVERSIDADE NOVA DE 11580 Co-funded by and Innovation oo see
the European Union

fr— ESCOLA SUPERIOR DE
TECNOLOGIA DA SAUDE
DE LISBOA

Medical Hesearch Council

"s At ralian Governmont
.'1&‘,. Nathonal Health smd
g *

HE#TRC —

Health and Technology Researc h Center GRS Baseand b nncy st SR



References

1. Nnadi, N. E., & Carter, D. A. (2021). Climate change and the emergence of fungal pathogens. PLoS pathogens, 17(4),
e1009503. https://doi.org/10.1371/journal.ppat.1009503

2. Mannaa, M., & Kim, K. D. (2017). Influence of Temperature and Water Activity on Deleterious Fungi and Mycotoxin
Production during Grain Storage. Mycobiology, 45(4), 240-254. https://doi.org/10.5941/MYC0.2017.45.4.240

3. Zingales V, Taroncher M, Martino PA, Ruiz M-J, Caloni F. Climate Change and Effects on Molds and Mycotoxins. Toxins.
2022; 14(7):445. https://doi.org/10.3390/toxins14070445

4. Perrone, G., Ferrara, M., Medina, A., Pascale, M., & Magan, N. (2020). Toxigenic Fungi and Mycotoxins in a Climate
Change Scenario: Ecology, Genomics, Distribution, Prediction and Prevention of the Risk. Microorganisms, 8(10), 1496.
https://doi.org/10.3390/microorganisms8101496

5. Mendell, M. J., Mirer, A. G., Cheung, K., Tong, M., & Douwes, J. (2011). Respiratory and allergic health effects of
dampness, mold, and dampness-related agents: a review of the epidemiologic evidence. Environmental health
perspectives, 119(6), 748—756. https://doi.org/10.1289/ehp.1002410

6. Norback, D., Hashim, J. H., Cai, G. H., Hashim, Z., Ali, F., Bloom, E., & Larsson, L. (2016). Rhinitis, Ocular, Throat and
Dermal Symptoms, Headache and Tiredness among Students in Schools from Johor Bahru, Malaysia: Associations with
Fungal DNA and Mycotoxins in Classroom Dust. PloS one, 11(2), e0147996. https://doi.org/10.1371/journal.pone.0147996



https://doi.org/10.1371/journal.ppat.1009503
https://doi.org/10.1371/journal.ppat.1009503
https://doi.org/10.1371/journal.ppat.1009503
https://doi.org/10.1371/journal.ppat.1009503
https://doi.org/10.1371/journal.ppat.1009503
https://doi.org/10.1371/journal.ppat.1009503
https://doi.org/10.1371/journal.ppat.1009503
https://doi.org/10.1371/journal.ppat.1009503
https://doi.org/10.1371/journal.ppat.1009503
https://doi.org/10.1371/journal.ppat.1009503
https://doi.org/10.1371/journal.ppat.1009503
https://doi.org/10.1371/journal.ppat.1009503
https://doi.org/10.1371/journal.ppat.1009503
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.5941/MYCO.2017.45.4.240
https://doi.org/10.3390/toxins14070445
https://doi.org/10.3390/toxins14070445
https://doi.org/10.3390/toxins14070445
https://doi.org/10.3390/toxins14070445
https://doi.org/10.3390/toxins14070445
https://doi.org/10.3390/toxins14070445
https://doi.org/10.3390/toxins14070445
https://doi.org/10.3390/toxins14070445
https://doi.org/10.3390/toxins14070445
https://doi.org/10.3390/toxins14070445
https://doi.org/10.3390/microorganisms8101496
https://doi.org/10.3390/microorganisms8101496
https://doi.org/10.3390/microorganisms8101496
https://doi.org/10.3390/microorganisms8101496
https://doi.org/10.3390/microorganisms8101496
https://doi.org/10.3390/microorganisms8101496
https://doi.org/10.3390/microorganisms8101496
https://doi.org/10.3390/microorganisms8101496
https://doi.org/10.3390/microorganisms8101496
https://doi.org/10.3390/microorganisms8101496
https://doi.org/10.1289/ehp.1002410
https://doi.org/10.1289/ehp.1002410
https://doi.org/10.1289/ehp.1002410
https://doi.org/10.1289/ehp.1002410
https://doi.org/10.1289/ehp.1002410
https://doi.org/10.1289/ehp.1002410
https://doi.org/10.1289/ehp.1002410
https://doi.org/10.1289/ehp.1002410
https://doi.org/10.1289/ehp.1002410
https://doi.org/10.1289/ehp.1002410
https://doi.org/10.1289/ehp.1002410
https://doi.org/10.1371/journal.pone.0147996
https://doi.org/10.1371/journal.pone.0147996
https://doi.org/10.1371/journal.pone.0147996
https://doi.org/10.1371/journal.pone.0147996
https://doi.org/10.1371/journal.pone.0147996
https://doi.org/10.1371/journal.pone.0147996
https://doi.org/10.1371/journal.pone.0147996
https://doi.org/10.1371/journal.pone.0147996
https://doi.org/10.1371/journal.pone.0147996
https://doi.org/10.1371/journal.pone.0147996
https://doi.org/10.1371/journal.pone.0147996
https://doi.org/10.1371/journal.pone.0147996
https://doi.org/10.1371/journal.pone.0147996

Q&A

Open floor for inquiries and discussions.
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