Climate change drives dangerous northward spread of Aspergillus fungi threatening health and crops
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As global temperatures continue to rise, recent research sheds light on the geographical shifts of Aspergillus species—fungi with significant implications for both public health and agriculture. A study published in a preprint format on Research Square has modelled the current and future distribution of three prominent Aspergillus species—Aspergillus fumigatus, Aspergillus flavus, and Aspergillus niger—under various climate scenarios. This modelling aims to predict the impact of climate change on these pathogens, potentially reshaping the landscape of infectious disease and threatening the world’s food supply.
Aspergillus fungi are ubiquitous, thriving in soil, air, and even within homes, with healthy individuals typically able to tolerate inhaling numerous spores daily. However, for those with compromised immune systems, these fungi can cause severe infections. Particularly concerning is that Aspergillus fumigatus is listed as a critical fungal threat by the World Health Organization, responsible for a significant number of invasive aspergillosis cases that can ultimately lead to death. An expert panel reported that approximately 3.8 million people die annually from fungal infections, highlighting the growing urgency of this issue as climate change exacerbates conditions that allow these pathogens to thrive.
The research demonstrates that rising temperatures are enabling the northward expansion of Aspergillus species into previously unaffected regions across Europe, Asia, and the Americas. The modelling indicates that, under severe warming scenarios, habitat suitable for Aspergillus fumigatus could increase by as much as 77% by 2100, exposing potentially millions more people to its risks—isolated increases of up to 9 million individuals in Europe alone. Similarly, Aspergillus flavus, notorious for producing aflatoxins that are carcinogenic and dangerous to both crops and humans, is projected to expand its range by 16%, compounding concerns over food safety and public health.
The implications for global agriculture are alarming. Aspergillus flavus and Aspergillus niger are recognized for their impact on vital crops such as maize, rice, and wheat. The study reveals that overlap between these Aspergillus species and crop habitats is predicted to diminish significantly; for instance, the suitable habitat for Aspergillus flavus on maize could decrease from 19.1 million km² to just 6.8 million km² by 2090. This reduction raises critical alarms for food security as climate-related shifts in suitable habitats threaten to increase both human exposure to these fungi and the risk of crop contamination.
Significantly, environmental changes driven by temperature variations and altered precipitation patterns are not only shifting the geographic range of these fungi but also amplifying their impacts on human health and crop viability. Interdisciplinary studies have observed a direct correlation between the prevalence of these fungi in specific regions and the incidence of invasive infections, suggesting that local soil ecology plays a crucial role in shaping clinical outcomes. 
Moreover, according to recent expert forecasts, climate change is anticipated to influence the rates of fungal contamination, particularly with aflatoxins. Instances of aflatoxin contamination have already increased in agricultural regions, a trend expected to worsen as climate conditions allow these toxins to thrive. Reports from Europe indicate that areas traditionally less affected by such contamination are now at risk, signifying a need for enhanced agricultural practices and biosecurity measures in the face of these evolving threats.
Dr. Norman van Rhijn, the lead author of the study from the University of Manchester, observed the broader implications: “While we have seen the emergence of Candida auris due to rising temperatures, we now face significant threats from other fungi like Aspergillus.” His concerns reflect the urgency for prioritising fungal research, particularly in areas where climate adaptation strategies must be developed to cope with shifting ecological dynamics.
The complexities of these interactions between climate change and fungal distributions not only pose challenges to public health and agriculture but also call for proactive surveillance and effective response mechanisms. Research highlighted by experts indicates that while we may face new and unexpected fungal threats, existing pathogens like Aspergillus may present the most significant ongoing challenges. The critical question for the future is how societies can adapt to avert the looming public health crisis posed by these resilient fungi.
In conclusion, the research underscores an urgent reality: climate change is reshaping the geographical distribution of Aspergillus species, posing serious threats to both human health and agricultural productivity. As suitable habitats for these pathogens migrate northward, and as aflatoxin levels are predicted to rise in food crops, immediate action is necessary to develop strategies that will mitigate risks and protect vulnerable populations from both the medical and agricultural consequences of these changes.
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