
contaminant behaviour and toxicity due to the altered patterns
of distribution that results in differences in human exposure
and, consequently, in the associated health effects. Changes in
the population’s exposure pattern (type and intensity) to
mycotoxins (a food contaminant fungi) could be a good
indicator of climate change since crops infection by fungi and
their own metabolism are very much dependent of climatic
parameters.
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It has been generally recognized by researchers and regulators
that climate change constitutes an important driver affecting
the food sector, representing a public health issue that deserves
particular attention. Climate change is associated with
increasing temperatures and more extreme rainfall; it alters
relationships among crops, pests, pathogens, and weeds; and it
exacerbates several trends including declines in pollinating
insects, increasing water scarcity, increasing ground-level
ozone concentrations, and fishery declines. In one hand,
climate change threatens our ability to ensure global food
security, eradicate poverty and achieve sustainable develop-
ment. Agricultural productivity is affected by changing rainfall
patterns, drought, flooding and the geographical redistribution
of pests and diseases, with consequent implications in food
availability, a key requirement for food security. On the other
hand, despite less debated, climate change could also affect
food safety, namely through the occurrence of food safety
hazards at various stages of the food chain, from ‘‘farm to
fork’’. The tendency to increase the use of agrochemicals to
balance the effects of more frequent extreme weather events
and water scarcity in some regions could become more
frequent. In addition to pesticide residues, both chemical and
microbiological risks are expected to impair food and feed
safety as a consequence of climate change: in particular
mycotoxins, marine biotoxins (phycotoxins), trace metals,
among others. Here, all these concepts will be discussed and
integrated, to highlight the potential impact of climate change
in food systems, focusing particularly on the contribution to
human health especially in what concerns food safety.
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Aflatoxins (AFTs) are genotoxic and carcinogenic food
contaminants causing hepatocellular carcinoma, the third
leading cause of cancer deaths worldwide. In 2015, WHO
estimated the burden of disease associated with exposure to
AFTs and concluded that this exposure corresponds to 636,869
Disability-adjusted Life Years (DALYs) at global level.
Particularly for Portugal and recently, there were estimated
0.08-0.30 DALYs/100,000 considering consumption and
occurrence in food data, and 1.7 DALYs/100,000 based on

human biomonitoring data. The present study considered the
exposure data presented in the EFSA scientific opinion ‘‘Risk
assessment of aflatoxins in food’’ where data from occurrence
of AFTs in food and from food consumption were gathered to
estimate the exposure to AFTs in 19 European countries. A
deterministic and a bottom-up approach was developed to
estimate the health impact of the exposure to AFTs for adult
population through the calculation of DALYs associated to the
number of estimated extra-cases of hepatocellular carcinoma
(HCC). Results showed similar values for all the 19 European
countries considered. For adult population and considering
the data provided by EFSA using the upper-bound approach
(worst-case scenario), the estimated number of DALYs ranged
from 0.32 (Spain) to 1.10 (United Kingdom) DALYs/100,000.
A total of 11.76 DALYs/100,000 was globally estimated for the
considered European countries. The highest burden was
estimated for the United Kingdom, that together with The
Netherlands, Ireland, Czech Republic, and Austria were the
highest contributors to the global estimated European burden
associated to the exposure to AFTs. The present study
generated reliable and crucial data to characterize the burden
associated to exposure to AFTs in the European population.
The obtained results constitute an important contribution to
define priorities and support the need for further policy
actions to protect European citizen’s health.
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The International Panel on Climate Change (IPCC, 2013) and
almost the entire scientific community agreed to consider the
Mediterranean Area as one of the most vulnerable regions in
the world to the impacts of global warming. In this scenario,
heat waves, defined by the World Meteorological Organization
as five or more consecutive days of heat reaching a daily
maximum temperature at least 5 �C higher than the average
maximum temperature, have been recently foreseen to be
particularly frequent and intense in Portugal. As a conse-
quence, agriculture constitutes one of the most sensitive
sectors that could be affected by the climate change. Among
the xenobiotics contaminating agricultural crops, mycotoxins
(MY) are the most challenging since their presence represents
an economic burden due to crops loss and a serious health
effects related for animal and human with severe repercussions.
Many fungal plant pathogens species from Aspergillus and
Fusarium genera produce MY harmful to animal and human
health. The contamination of cereals grains is commonly
reported, and the climate change scenario can also influence
significantly the contamination during postharvest phase
having implications in food security and safety aspects.
Additionally, it is foreseen that specific species increase due
to climate change leading to higher use of azole-based
fungicides. Azole-based fungicides are the most used anti-
fungals to control fungi and MY production in crops.
However, excessive and long-term use of azole fungicides in
agriculture has led to the emergence of acquired azole
resistance in some plant pathogenic fungi and also trigger in
potential pathogenic fungi for humans and the toxigenic
potential. Overall, climate changes can trigger crops con-
tamination by toxigenic fungal species, increase human
exposure to mycotoxins, promote the acquired azole
resistance and, consequently, the occurence of life-threaten-
ing infections.
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